;e3e Db 6 Tii 2 4 JUN 2002 -1 LIQUI D SUPPLY METHOD, SYSTEM *166166* | NK /jz
CCNTAINER CARTRI DGE AND REPLENI SHI NG CCNTAI NER AND v

CULTEEEEEE LT e i1 HEAD CARTRI DGE USABLE Wik JuNéiiEm
*c00002* 5 FIELD OF THE | NVENTI ON AND RELATED ART The present invention
relates to a liquid supply nethod and a liquid supply systemusing a

negative pressure tv supply liquid to ah—outside, and 10 nore particularly

to a liquid supply nethod usable with a liquid ejection recording apparatus

mh!ch effepts_printing on recording material using a recording MW
o e Gtk A e e, IR

Conventionally, a liquid p u ve pressure for
supplying liquid to the oﬁ#@ ééNfEEEggmnaﬁﬁggﬁneﬁﬁaéﬁﬁ recordi ng appar at us

REPLENISHING CONTAINER AND IIll!!ﬂ"ﬂ"lllﬂlll"lllﬂﬂlllﬂlﬂl

HEAD CARTRIDGE USABLE WITH SYSTEM *G00002+

FIELD OF THE INVENTION AND RELATED ART
The present invention relates to a liquid
supply method and a liquid supply system using a
negative pressure to supply liquid to an outside, and
10 more particularly to a liquid supply method usable
with a liquid ejection recording apparatus which
effects printing on recording material using a
recording head to which liquid is supplied, a liquid
supply system, an exchange liquid accommodating
15 container and head cartridge usable with such a
systemn.
Conventionally, a liquid supply method using
a negative pressure for supplying liquid to the
outside is known in an ink jet recording apparatus
20 field, wherein for example an ink container for
pérmitting supply of liguid to an ink ejection head
with a negative pressure, and wherein the ink
container is made integral with the recording head
((head cartridge). The head cartridge is classified
25 1into a type wherein the recording head and the ink
container (ink accommodating portion) are normally

integral, and a type wherein the recording means and



20 field, wherein for exanple an ink container for permtting supply of
liquid to an ink ejection head with a nefative pressure, and wherein the
ink container is nmade integral with the recording head ((head carg{ij§eii?
The head cartridge is classified 25 into a type wherein the recordi ng head
and the ink container (ink accommodating portion) are normally 1 integral,
and a type wherein the recordi ng means_and -2 2 4 JUN 2002 the ink
accomodating portion are separate, which are both separable relative to
the recording device, and are nade integral Wen they are used. In such a
l'iquid supply system the easiest 5 way of producing the negative pressure
is to use capiel liaky domomencafatai o rmost hed cirel sepheatek wpntni age of this
type is provided with a porous material such as sponge which is

accommodat edoyuhe fserairtiap lendegl aoiye esai tine anelcohdthgodeupces thd 10
entirety of the inside of the container, and with an air vent for
permtting SPeomadeniinigerad whemtth@yicarenusedt he air during the
printing. However, this type involves a problemthat ink accommodati on
efficiency per unit VSt tSHfe i3 Ybrid ng@Pphe pYFEaE. 15hReRBEL eSS used to

retain the ink. 0580433 whi ch has been assigned to the assignee of this
applicationwﬁghogiﬂﬁﬂﬂﬂfﬁﬂgi?ﬁ?dﬁ%?%?h%? ?ﬁ%gﬁﬂfﬁglﬁ k8y4PPve pressure

produci ng T?ﬁ?ﬂf¥%é§“¥g¥%? ?ﬁ éq%%?gﬁgnmgg§£&Q9.chﬁggegﬁﬁreservoir) and a

fluid 20 co ni-catiron par er ebet ween, erein the i nk acconmodat i ng

chamber is suhtlandaldy Nergeiysal 1y peaedsadndchhg egaLlve pressure

produci ng material chanber is open to the anbi ence. EP0581531 al so proposes

a structuremdteraidl tdicmboyessiengs i brdch i§ 38cemmbaggeabl e. Such an ink
container is advantageous in that air is permtted go into the ink
acconmodat i pyefhardiely under compression and which occupies the
10 entirety of the inside of the container, and with an
air vent for permitting smooth ink supply by
introduction of the air during the printing. However,
this type involves a problem that ink accommodation
efficiency per unit voltage is low since the porous
15 member is used to retain the ink. EP0580433 which has
been assigned@ to the assignee of this application has
proposed an ink container including a negative
pressure producing material chamber, an ink
accommodating chamber (reservoir) and a fluid
20 communication part therebetween, wherein the ink
accommodating chamber is substantially hermetically
sealed, and the negative pressure producing material
chamber is open to the ambience. EP0581531 also
proposes a structure wherein the above-described o is
25 exchangeable.

Such an ink container is advantageous in that

air is permitted go into the ink accommodating chamber



2 4 JUN 200Z with discharge of the ink fromthe ink acconmodati ng chanber
into the negative pressure produci ng nat é&rial chanber (air-liquig
exchangi ng operation), so that ink can be supplied to the outsid A U208
substantially 5 constant negative pressure during the air-Iliquid exchanging
operation. EP0738605 whi ch has been assigned to the assignee of this
application proposes a |iquid accommodaBtng contai ner including a casing
having a 10 substantially prismconfiguration, and a |iquid acconmodati ng
portion which is deformable with discharge of the liquid therefromsaid
accomodati ng portion having an outer shape simlar or equivalent to an

i nner shapewdfth disahwigr),ovhehei inknfeavhtbedénsf atsommodatisg | i ke
shape, the thickness at the corner portions of the side is smaller than the
central porGhaheferigdio The ( RRIPL4MPJPABESHFS] RECIYCim® Mat@rialhe
accomodati ng portion deforns oreggg%racts with the discharge of the |liquid

(wi t hout 20 CHIMET Ui BxdkHEnyR) REENE; QREF AL OB YppISCed AL H ¥he

ti . Thi t aj i s _advant i n.that it f th
o contal nRt S8 AHTH FaRe o RuRE b PN S ARbekARAY b adder
whi ch | i qnal it ipee. bnk Ji.s di.rectdy 25 retained
oo 250 RGN o M L oBaLbuerl Begs bl chpk it el 20 retaine

efficiency icqdidllying ofeddbigf02 -4 SUMVARY OF THE | NVENTI ON The i nk
contai ner of the type having the negative pressure producing nmateri al

chanber and the ink acr@rnm®sasi wgichamaer bben askixgrlaaeorardati on 5
space. In order to discharge the ink therefrominto the negative pressure

produci ng nmaisariigriee hafrbelij s aappildoad iexc pxopedes wsadquiyd whi ch the air is
introduced into the ink acconmodating chanber. Therefore, when the ink is
suppl i ed outadgummadst g negatakaepr ancdbd ipdo ducasg nenth@viiglg chanber, the
correspondi ng anount of the air is introduced, so that ink accommodati ng
chanber l@ontshibitantiably t RELISM, COR 1ONE atden TRO%ig Tdligkpands due to
t he ambi ent conditi on change ﬁtenpe ature variation during 24 15 hours)
with the re§£q0WWﬁﬁa?¥ﬂ9i§°ﬁ éeﬁaW&é& 'ﬁFo%Fﬁaﬁﬂ%ﬁﬁq\ﬂi essure produci ng
mat eri al chapber, fromthe,_ink gnqg i er._Therefore, a buffer
space has to %Secrb?%%? d%d 1firlfgt %ggﬁggap i %é:e%%ggrg%;%d’praoc uoc%%é)ar%lr%%r or
material in £onsigdergld PRy ohnackids! istdpleY similar or equivalent to

an inner shape of the casing, wherein in each side of

15 the prism-like shape, the thickness at the corner

portions of the side is smaller than the central

portion thereof. In the liquid accommodating

container, the accommodating portion deforms or

contracts with the discharge of the liquid (without

20 air-liquid exchange) so that liquid is supplied with

the negative pressure. This container is advantageous

in that position of the ink container is not limited

as compared with an ink containing bladder which is

conventional. Additionally, since the ink is directly

25 retained (substantially without use of porous

material), the ink accommodation efficiency is high.



20 maxi mum vol unme determ ned by the expansion and the resulting anmount of
ink notion in various conditions. In the conventional air-liquid exchangi ng
operation, the ink discharge fromthe ink acconmodating chanber 2iintoN e
negative pressure producing material chanber 25 is directly interrel ated
with the introduction of the air through the communicating portion, and
therefore, when a | arge anount of the i-d is discharged fromthe 2 4 JUN
200Z -5 negative pressure producing material chanber to the outside (liquid
ej ecting head) in a short period of time, the ink supply fromthe ink
accommodati ng chanber into the negative pressure producing material 5
chanber wi t FYMARY r OF | GHEJdINXENZAGNNg operation is unlikely to follow the
abrupt ink consunption. Agcordin%ly, it is a principal object of the
present invention to PPEviBE SORTdNE@Ts KfplthendtirRed hayinguite suppl y
system an ink container and an ink jet 10 cartridge wherein the ink is
cont ai ned irp?%%th%ﬁa?F@éSBFSSEEPB“ﬁhG@UEPﬁﬁrﬂéﬂeﬁ A R the ink

accommpdat i ng_chanber (r.eser.voi nd erei n..the, volune of the buffer
mégﬁi‘%ﬁ?ecé%@?&r g%ﬁ oad&c’ixr?gd AT er can be

space require kbﬁc?ﬂe

reduced 15 eygheln YhedrghrV bl Qs M !t@{as,in%f%r&%erdtﬁ%ﬁl@h%@ngftpﬁei K

supply is carried out with a stable negative préssure

in the ink aggonHegdativg phaslakeVidoaRaY tidtid 1A & fHnansi op-of the
air introduced by ?he air?liquigeﬁgthangefﬂ%o It ﬁé anot her obj ect of the

present inveni4oindtexphavgdeia uised,d bsupMiksHemiand 4 |1 quid contai ner
usable with the system wherein the ink acconmodati ng chanber (liquid
acconmodat i ngntoonflacadr inite ¢hehdmie adcnmodddirtg athdnbexr. | Ndependent |y of
the 25 first object. It is a further object of the present invention to
provi de a reTherdfdeei cwbenutheadnk Headurrd ird)WNt200to Glomrt ri dge

related with the |iquid supply nmethod and the |iquid supply system The
i nvent or X0 haR@9ahay §zBIeES Udet RirPdued Noh et Giifo damRE Thair  cont ai ni ng

the air in an_ink contai ner having t negative pressure 5 producing
materi al chaRBEFSSPRBILAR 2BE0oaA iy SiE e dntroduced, 36 that

ink accommodating chamber contains both of the air and
the ink. The air may expands due to the ambient
condition change (temperature variation during 24

15 hours) with the result that ink is discharged into the
negative pressure producing material chamber from the
ink accommodating chamber. Therefore, a buffer space
has to be provided in the negative pressure producing
member or material in consideration of a practically

20 maximum volume determined by the expansion and the
resulting amount of ink motion in various conditions.
In the conventional air-liquid exchanging operation,
the ink discharge from the ink accommodating chamber
into the negative pressure producing material chamber

25 1is directly interrelated with the introduction of the
air through the communicating portion, and therefore,

when a large amount of the ink is discharged from the



chanber and the conmuni cation port therebetween. The supply of the ink from
the i nk accomodating chanber into the negative pressure producigg qﬁterial
chanber occurs in interrelation with the introduction of the 10 &% JUN#
expansion of the air in the ink accomobdati ng chanber i s unavoi dabl e, but
the inventors have considered allow ng the expansion of the air in the ink
accommodating chanber. 15 It is a furtfes object of the present invention
to provide a According to an aspect of the present invention, there is
provided a liquid supply nethod conprising a step of preparing a negative
pressure producing material chanfer, including a 20 |iquid supply portion
for permttnegadipys wrEssure |pepduring stabersaliechasban &or thent for fluid
conmmuni cation w th anbi ence, for accommpdating a negative pressure
produci ng nemdEd deor( Fiewidhi 9ieeheng i RRAY) instepheEtpPepiron®fa |iquid
cont ai ni ng 25 chanber having a |liguid containin ortion for accommobdating
the Iiquid, B8 I5uiidk }ﬁré}?ﬂw??%nl?BrﬂgﬁgmﬂogﬁﬁépgntiaIIy seal ed

t ?2 4 JUN 2002 f fluid icati i.th th ti
S XD o s B RLadbiVé SRITUILECLERR LY, LheaseatTve
permttigg 3 0 fwilf}e %A&%%If’ii&% O&éhgﬁgi’x pﬁg@&%&hp& qvement of
the liquid into said negative pressure producin terial chanber from

sai d 1iqui dy¢qntaiy ng PESIIAR ¥hd muwtmﬂue&hga\xxﬁhbm air into the
| iquid containing chanber with a negative pressure ile permtting
decrease of a vol une fcsaathdi@ui fe contai prdgcpPpali 8B;jeatSeF0RMd i quid
supply 10 step, after said first liquid supply step, of permtting supply
of the |iquiptesertthel roedrst Uen byo perowide ng hbgetdnsupeblivheeltihegdi,d a nt o sai d
negative pressure producing material chanber fromsaid |iquid containing
portion wtBiguidbdnrplan s¥ster, aar ipk ocestehneri goddapoAn dietg porti on.
Accordins to this nethod, the liquid containing portion deforns while
mai nt ai HPng AR e Thefetn nEat iR HF eSSRERIRPEN IRhEPRHLORFE S essur e
produci ng nmenber. Therengre, even if_the air expangs ép i.n.the liquid

cont ai ni ng PHASBHFYRFITCHI dMpFeht 2t ohaftPEh BREngEE ERE 1 quid

cont ai ni ng rti fores, | h . u g 0 that

i nfluence o%ﬁ¥ﬁ% c(%%ggaﬁaﬁhééé%gc e%%%gggf?@tﬁgﬁcﬁéﬁggggs%ﬁb abrupt, the

i nfluence Ofvotlh_ﬁnéewnéﬂé’rb@@f&@%ﬁ?&cg_e{;é&é§%deﬁyb‘éh@ akghite vaegat i ve
pressure produci ng nmenber and the Tiquid containing portion while the
bal ance is ewiddiatd \piodutthgeflateibal hehamBed ¢HN BROZeduced
15 even in view of various conditions, can be reduced,
and the ink supply is carried out with a stable
negative pressure during use of the ink in the ink
accommodating chamber while permitting large expansion
of the air introduced by the air-liquid exchange.
20 It is another object of the present invention
to provide a liquid supply system and a liquid
container usable with the system wherein the ink
accommodating chamber (liquid accommodating container)
is exchangeable in addition to or independently of the
25 first object.

It is a further object of the present

invention to provide a related devices such as a head



_8_ negative pressure produci ng nenber. Therefore, the voltage of the
buf fer space in the negative pressure producing material chanmber can be
reduced even in view of various use condition. 5 1In the second liquid
supply process, the air is introduced into the liquid containingzprQW¥mu

so that liquid in the liquid containing portion is used up substantially

w t hout an unusabl e remai ni ng anount 10k, and the negative pressure

di fference between at 10 the time of the start of the liquid discharge from
the liquid containing portion and at the tine of the end thereof, can be
smal l er than that when the liquid containing portion alone is used as a
negative presxwrd qyeodtadiatged oind th nehe Rbqubdpaupgly imkthb@ Bmdaconventi onal
type i nk contai ner having the negative pressure produci ng nmaterial. chanber,
t he i nk accdmdaitquigl ey syvsiteme cBheuhhvehitomspbwetvet leedhyetaseen, the
al l owance to the air expansion is larger. Even if a |arge anmount of the ink
i s consuned iX0 detad lsHdre ok | deicemmedatinghehpmerd contplinindorhitehe | quid
containing portion into the negative pressure producing material chanber is
smoot h si nc@ittheh i3fbi P oreat }ﬂ%rpBgYFBﬁ tBeqBrgatdyice PrEf&Ydr e, t he
ink supply is stahilize mhen%thﬁ %gk int%he.lkquid 25 %f t.ai ni ng portion

i s consurted PTREEHIH T 'S ahdt neP2uepEet “8F tRE PrEQERPS ion, there is
provided a | rPaL.ﬁt%PUélf& Ye13d SEShut{$L281 8! PB%"@%&%‘%&%’& 2l Nelhpe 2 4 JUN
2002 g_including a liqurd contarnrng portiron for acconmo atIHQETIQUId in
a seal ed spagfH1R, PO hY € Kk CESUMCLRECTHRT B8 cBRRBEaR gl WAty Whi ch
accommodat i ng contai ner is detachably nountable 5 relative to the liquid
supply contairfies el WhEhive ap38hee0b rehilieshigheaticriladlqWiHhnehange
wherein air is introduced into said liquid containing portion, and the
liquid is dicahargeih timoeghe hatbonuwitht thg peoticodnctdonimifcatheng Wit h
said liquid accommodating 10 portion; the inprovenent conprising: said

| i qui d dént &8ing portion of said liquid supply container is capable of
produci ng a negative pressure while deformng; and wherein when the liquid
supply container is t @EPPBSEARdOhe§hE Fd Tpids & 1% produci ng materi al

hanmber, the liquid.is,. jtted t fr id liquyid t ai
por ti on’ i nt PLHIHREHE hpBEER, L= RBAYEr AgoHEr Pl Wanber . Accor di ng
to thi t [ ti ' f f ti
pressur e 20 BHTETNG hare: cafisaane e, ATLghIAT AR extlarieiB 1

nei ghborhood%wé dhe £LOMNEI £aki HECBRARbEAR 1 hE KAGmPequi d accomodating
container, the liquid can be noved fromthe liquid accommbdati ng contai ner

into theymegative presguie pr odutheg obiker I Rhd eyt | ary

invention to provide a According to an aspect of the
present invention, there is provided a liquid supply
method comprising a step of preparing a negative
pressure producing material chamber, including a

20 liquid supply portion for permitting supply of the
liquid to an outside and an air vent for fluid
communication with ambience, for accommodating a
negative pressure producing member for retaining the
liquid; a step of preparing a liquid containing

25 chamber having a liquid containing portion for
accommodating the liquid, said liquid containing

portion forming a substantially sealed space except



25 force in the negative pressure producing material chanber upon the
mounting of the liguid acconmpdati ng container to the negative pressure
produci ng materi al 2 4 JUN 2002 -1o0 chanber, so that liquid in?th
exchanged | i quid accommodati ng contai ner can be assuredly used by t %Nﬂmz
sinple mounting, irrespective of the liquid retaining state of the negative
pressure produci ng nenber 5 adjacent th&-connecting portion. Thus, a
practical liquid supply systemw th stabilized liquid supply can be
provided. By novement in a part of the liquid in the liquid containing
portion into the negative pressure 10 producing material container upon the
connecti on, fare flyiddcemnuniaahgopovitbnthe defetiwe, paedsurer ef ore,

i nfluence of the expansion of the air in the |liquid containing portion due
to the anbi #ECLHHRE| BALERARYeCRARPBE’ e@s&drsthad igudse muppiwe rstiean
provides an ink 15 container and an ink jet cartridge usable with the

|i qui d supplSE REFBHE Bag t RBPPL{uPE §Bﬁph9q§}§t§ﬁlt%@r@ﬁ&%ﬂﬁﬁnhxﬂly,
according to a further aspect of th resent .invention, there is provided a
l'i quid cont aﬁ%’é‘?l,’g%b%r?g?ﬁﬁeﬁgngéagpge?bﬂgégu9‘8%5’0 SEASURETRT ¥ eri al
chanber, dn ' Lgei. d: sUp, [ [..permtti uppl.y, of the
liquid to5I a %%Qél?ﬁ% %%gagglggrﬂégﬁggégr8Bfaﬁllggrc§r¥1@u"nitsg§?il gnlq(%ltq'u anbi ence,
for accommadifgdi AGUBbEYERA ASEHPALPEAREHIG LIRS e Al NI NG Lhe
liquid;, a liquid 25 containing chanber having a liquid contalning portion
for accomodeitdothéel i yquddcontaint ngucHamBBr-alvAithg ab@lddad1 veor m ng a
substantially seal ed space except ? 4 JUN 2002 -11 for fluid

comuni cat i presshre hehhbgapevaipteagudecmrreadeciofy aTeicArind othasdiet |
wherein said |iquid containing portion deforns with discharge of the liquid
t her ef rom whiii@upd ogortagnangeparicienpr assecendTld guikd jsatppdart ri dge

provi ded by the present invention conprises the above-described ink

cont ai ne¥0 ar®teP r erbEAF n§2headirst difBde syrPdgosdiery BE ej ecting the
liquid to the outsjde. Further, the present. invention provides an exchange
liquid 10 ad%%ﬁ%ﬁﬁ t1gSeBR §iﬂ£rtE§aEFguWPtﬁ°tWQQi HA P y system
More partic re | vide Lqui.d acconmmdal i n ont ai ner

det achabl y %1+%Bfien§eﬁgt’§$§£?obg %g%ailllggugir eléqsccl?r g'aﬁ?di)d}%a(r%glvr%t erial

container, lo-&a¥hpg SrbhadifdgSHRREY 1B Ehafnk 3 GRS 1ifiid to
containing portion with introduction of the air into
15 the liquid containing portion.

According to this method, the liquid
containing portion deforms while maintaining a balance
in the negative pressure with the negative pressure
producing member. Therefore, even if the air expands

20 in the liquid containing portion due to the ambient
condition change, the liquid containing portion
restores its shape upon an abrupt change so that
influence of the change can be decreased. If the
change is not abrupt, the influence of the expansion

25 can be decreased by both of the negative pressure
producing member and the liquid containing portion

while the balance is eventually maintained with the



an outside and an air vent for fluid conmunication wth anbi ence, for
accommodati ng a negative pressure produci ng nenber for retaining the
liquid, conmprising a liquid containing portion for acconmobdati ng the 20
l'iquid, which forns a substantially seal ed space except for fl uid JUN200
comuni cation with the negative pressure producing material chanber; and
seal ing neans for sealing said comuni cating portion relative to said
negative pressure producing material chanber. 25 Furthernore, there is
provided a |iquid accommpdati ng contai ner detachably nountable relative to
a negative pressure producing material contai ner, 2 4 JUN 2002 -12 having
a liquid suppdyapdvéi pressnreuppbyundng geintbeira arheitieficds: anghan air vent
for fluid comuni cation with anbience, for accommbdating a negative
pressure prodottagenefibthef bnfferacpiacg time Hhegquiegiatdormprpesgubea |iquid
containing portion for accomodating the liquid, which forns a

subst ant i al |predatétngspaterérdepghambers [agnd beomadviasst iewemiimh vhewnegati ve
pressure producing material chanber; and a casing having an inner shape
equi val ent oPf sYAF FaRSt BS&nCPBddkEOR -shape of said |iquid containing
portion d having an_air,vent for. i.ntrqducing.the anbi ence;, sealing neans
for sealﬁﬂg sai d connﬁﬂi%BFiﬁSCBBPtﬂ&ﬁW#éaﬁﬁéh}xw?ﬁﬁﬁ%fﬁnxﬁﬂ?v%lﬁressure
produeing e LALISRANRE nte FRE NGRS ddbElLon, 'S dAN] yoan! | cabl e

to a head cartrtigeus i han jét* recordi ng ?icularly,

there s proyhded: 2q1ead; Aakhe! §96uaMIdniidithihd HAldH fadsLar e ecting

the 20 Iiqui a negative pressure producing nmate 'ncluding a

l'iquid suppl yppeibseAnteE1PE Wikhiohd SPRINt<Hb it erdrifitt thd Oafighftr ecor di ng
head and an air vent for fluid comunication wi th anbi ence, for

acconmodat i ngnk, negat tve pegative predistinyg diEfferent® Etwedmi atng t he
liquid; a liquid containing chanber having a |iquid containing portion for
accommodit i ngheh€imeqgoifdtheaist aritqwifd Wentldiquity Gicrehargd of nomgthe 2 4
JUN 2002 -13 substantially seal ed space except for fluid communication with
t he negati vel pABiquFensraadaon§oFrtian ANk finifde time wiferere eadd |iquid
containing portion _deforns with dischazgg of the liquid therefrom5 while
producing a RBgLREPYe ﬁP@s?&réPQHﬁﬁﬁﬂq? iﬁpqﬁxﬂﬂiﬂ ?m%&ﬂ%h@ sai d
negative pregsure, Rt oduglng ;T8 ehiddle AR AL d UEUA @ th each other.
pressure producing container. As compared with the
15 conventional type ink container having the negative
pressure producing material chamber, the ink
accommodating chamber and the communication port
therebetween, the allowance to the air expansion is
larger. Even if a large amount of the ink is consumed
20 in a short period of time, the liquid supply from the
liquid containing portion into the negative pressure
producing material chamber is smooth since the liquid
containing portion is deformable. Therefore, the ink
supply is stabilized when the ink in the liquid
25 containing portion is consumed. According to another

aspect of the present invention, there is provided a

liquid supply system, using a liquid supply container



A further aspect of the present invention provides a further nethod. Mre
particularly, it 10 provides a |liquid supply nmethod conprising a step of
preparing a negative pressure producing nmaterial chanber, including a

liquid supply portion for permtting supply of the liquid to anzggjw’zﬁ and
an air vent for fluid comunication with anbi ence, for 15 acconmodat @ a
negati ve pressure produci ng nmenber for-2etaining the liquid;, a step of
preparing a liquid containing chanber having a |iquid containing portion
for acconmmodating the liquid, said liquid containing portion formng a
substantially seal ed space except 20 for fluid comunication with the
negati ve prdaludingduchiffridteertdinhagbeertiost éprof noving the |iquid
fromsaid |iquid containing portion into said negative pressure producing
mat eri al chAASOMRGIHARY | £%H%c%?oﬁ 3ealpd FREGCsardTEGGH ¥ econt ai ni ng 25
chanmber with a ne ativgﬁg;essure whi | e pernitting decrease of a vol une of

sai d | i qui d PEEREANT Rf ?ﬁ?ﬁymatirﬁaﬁ fPRF?bB?_-lﬁ?AEEording to this
Ot o ddsefbd b AP LA ERrE 2" BLRACARET LONLR AN © Wit hou!

i ntroduction e air gurd contal rtion,” and therefore,

even if the Jddygdatd Qi thd "ei qui @S&d8p Y9! EHRtQEnE?eahhq#ihq.c?‘ngrlt : gi ng

chanber is eased, change of the anbience is accompdat abl e.

speci fi cati rapddie NEYad § #ecPieG Saf £- i gdiai BdcABhERI @heG@AhAidier and the
| i qui d acconmpdati ng contai ner are generally used where they 10 are

separ abl e friemiegcdodiidead |, irate $hbdnkfqauidecpheastiagppoditGiong raiceri al
chanber and the |iquid containing chanber are used when they are separable
ar the liquid is discharged through a communicating
portion communicating with said liquid accommodating
10 portion; the improvement comprising: said liquid
containing portion of said liquid supply container is
capable of producing a negative pressure while
deforming; and wherein when the liquid supply
container is mounted to said negative pressure
15 producing material chamber, the liquid is permitted to
move from said liquid containing portion into said
negative pressure producing material chamber.
According to this system, even if the
accommodating container for the negative pressure
20 producing material does not contain the liquid in the
neighborhood of the communicating portion to the
liquid accommodating container, the liquid can be
moved from the liquid accommodating container into the
negative pressure producing member using the capillary
25 force in the negative pressure producing material

chamber upon the mounting of the liquid accommodating

container to the negative pressure producing material



not separable. The region not filled with the liquid 15 adjacent the air
vent of the first chanber neans a part the negative pressure produci ng
menber not filled with the ink as well as the space not having the negative
pressure produci ng nenber (buffer portion). These and ot her obj &ck JUN 2007
features and 20 advantages of the present invention will becone nore

appar ent upon a consideration of the follPowi ng description of the preferred
enbodi ments of the present invention taken in conjunction with the
acconpanyi ng drawi ngs. 25 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
schematic illustration of a 4 JUN OZFE‘fllgPi nk .c er applicable

with a li quicd‘as'?f_i?p‘i'y %?/;Ylé#a%?:%?afinént & n@ﬁﬁo&ﬁ?@#t of the present
sectional vt M eEyig GeRERIREE L8 HelUeblTetly AL "an i ni
accommodat | r&xﬁ?{*’rﬁ}uﬁ@ﬂﬁ? %Efgggﬁgi‘ﬁlrago%h?éﬁ'@e&if i & :‘Let%f]itrli"zf pressure
produci ng materia en they are connected. Figureé F5'§ aSchérmatd ¢
i1 lustrationsfofe 10 I $heSheghDgephbEStreN b rouRR oS trdinfhd N the i nk
5 adjacent the connecting portion. Thus, a practical
liquid supply system with stabilized liquid supply can
be provided.
By movement in a part of the liquid in the
liquid containing portion into the negative pressure
10 producing material container upon the connection, the
liquid containing portion is deformed, and therefore,
influence of the expansion of the air in the liquid
containing portion due to the ambient condition change
can be eased. The present invention provides an ink
15 container and an ink jet cartridge usable with the
liguid supply method and the liquid supply system.
More particularly, according to a further
aspect of the present invention, there is provided a
liquid container, comprising a negative pressure
20 producing material chamber, including a liquid supply
portion for permitting supply of the liquid to an
outside and an air vent for fluid communication with
ambience, for accommodating a negative pressure
producing member for retaining the liquid; a liquid
25 containing chamber having a liquid containing portion
for accommodating the liquid, said liquid containing

portion forming a substantially sealed space except



container shown in Figure 1. Figure 4 is a schematic illustration for
illustrating a second ink supply state (air-liquid exchanging state) in the
i nk container shown in Figure 15 1 . Figure 5 is a schematic iII?%trmLhﬁg
illustrating a change in the container when the liquid is discha ge& r
the second ink supply state shown in Figure 1. 20 Figure 6 is an
illustration showing a relation betweenilthe anount of ink discharge and the
negative static pressure at an ink supply in the ink container shown in
Figure 1. Figure 7, (a) is a detailed illustration of a 25 negative
pressure curve shown in Figure 6; (b) shows a change of an anobunt of ink
di scharge ffom &huidkcapsumicastiongwidht itdve aedgadivenmressirént roduced air
2 4 JUN 2002 -16 into the ink accommpdating portion with tine when the air
i s continuoRsPgugiBghBp§egial chamber; wherein said liquid
containing portion deforms with discharge of the
liquid therefrom while producing a negative pressure.
5 The ink jet cartridge provided by the present
invention comprises the above~described ink container
and a recording head for effecting recording by
ejecting the liquid to the outside. Further, the
present invention provides an exchange liquid
10 accommodating container usable with the liquid supply
system.
More particularly, there is provided a liquid
accommodating container detachably mountable relative
+t0 a negative pressure producing material container,
15 having a liquid supply portion for supplying liquid to
an outside and an air vent for fluid communication
with ambience, for accommodating a negative pressure
producing member for retaining the liquid, comprising
a liquid containing portion for accommodating the
20 liquid, which forms a substantially sealed space
except for fluid communication with the negative
pressure producing material chamber; and sealing means
for sealing said communicating portion relative to
said negative pressure producing material chamber.
25 Furthermore, there is provided a liquid

accommodating container detachably mountable relative

to a negative pressure producing material container,



Figure 8 is a detail illustration of an A region shown in Figure 7. 5

Figure 9 is an illustration of operation of an ink container as regards the
A region shown in Figure 7. Figure 10 is a detail illustration as to B
region shown in Figure 7. 10 Figure 11 is an illustration of op@grafingpf
an ink container as to Hregion showm in Figure 7. Figure 12 illustrates

operation during exchange of the ink acrmmmodati ng chanber. Figure 13 is an
illustration of a nmechanism 15 of stabilized liquid retention when an
anbient condition is changed in the ink container showmn in Figure 1. Figure
14 is an illustration of an anmpbunt of ink discharging when the pressure in
t he i nk conhaviaeg 20 lslgwid isupBlgurpeiticn rietcatpplyingi hiqaeddi toan
illustration of a relation between a volunme of an initial space of the ink
accormmodat | A§ ONFFESe FETbad tHe prarvl uker r Ehwed | epmmwri eat B@dunt of i nk

di schar gi ng upon pressure reduction, and (b) show an 25 amount of ink

di schar ge f Vbt REDIGRCSecHPofaGayrodating a negative pressure

producing member for retaining the liquid, comprising

5 a ligquid containing portion for accommodating the
liquid, which forms a substantially sealed space
except for fluid communication with the negative
pressure producing material chamber; and a casing
having an inner shape equivalent or similar to an

10 outer shape of said liquid containing portion and
having an air vent for introducing the ambience;
sealing means for sealing said communicating portion
relative to said negative pressure producing material
chamber.

15 The present invention is suitably applicable
to a head cartridge used in an ink jet recording
field.

More particularly, there is provided a head
cartridge comprising a recording head for ejecting the

20 liquid; a negative pressure producing material
chamber, including a liquid supply portion for
permitting supply of the liquid to said recording head
and an air vent for fluid communication with ambience,
for accommodating a negative pressure producing member

25 for retaining the liquid; a liquid containing chamber
having a liquid containing portion for accommodating

the liquid, said liquid containing portion forming a



portion and a change, with tine, of the volunme of the ink acconmodati ng
portion when the anbi ence pressure 2 4 JUN 2D02 -17 of the container is
changed from anbi ent pressure to P atm (0<P<l) (pressure-reduced2§ggN?p
Figure 15 is a schematic illustration of an ink container usable wth %
l'iquid supply systemof 5 the present invention according to a second
enbodi nent, wherein (a) is a perspectiyg_view thereof, and (b) is a
sectional view thereof. Figure 16 is a schematic illustration of an ink
container usable with a liquid supply system 10 according to a third
enbodi nent. Figure 17 is a schematic illustration of a nodified exanple of

an i nk cont@hpetansabl pywsthlad spaicd euxppipt St eemnid t he present
invention. Figure 18 is a schematic illustration of 15 pressing the ink

accomodat i acgmponicenioki gitd The negaddivengiressend impnaduciew of a
nodi fied exanple of an ink container usable with the
material chamber; and wherein said liquid containing
portion deforms with discharge of the liquid therefrom
5 while producing a negative pressure; wherein said
recording head and said negative pressure producing
material chamber are integral with each other.
A further aspect of the present invention
provides a further method. More particularly, it
10 provides a liquid supply method comprising a step of
preparing a negative pressure producing material
chamber, including a liguid supply portion for
permitting supply of the liquid to an outside and an
air vent for fluid communication with ambience, for
15 accommodating a negative pressure producing member for
retaining the liquid; a step of preparing a liquid
containing chamber having a liquid containing portion
for accommodating the liquid, said liquid containing
portion forming a substantially sealed space except
20 for fluid communication with the negative pressure
producing material chamber; a step of moving the
liquid from said liquid containing portion into said
negative pressure producing material chamber without
introduction of air into said liquid containing
25 chamber with a negative pressure while permitting

decrease of a volume of said liquid containing

portion.



liquid supply system of the present invention. Figure 20 is a schematic
sectional view of a 20 nodified exanple of an ink container usable with a
liquid supply systemof the present invention. Figure 21 is a schematic
illustration of an exanple of an ink jet recording apparatus usaljg JuN i a
liquid supply systemof the present invention. 25 DESCRI PTION OF THE
PREFERRED EMBODI MENTS Referring to the-ggconpanyi ng draw ngs, the 2 4 JUN
2002 -18 enbodi nents of the present invention will be described. In the
foll owi ng descriptions, ink is taken as an exanple of the |liquid usable
with the liquid supply method and the liquid supply system5 according to

t he present inventiomcdotdirie s esiehs mavkod| obheslngtilli Aht ethet 0 t he i nk
but is usable with processing liquid to be applied on the recording

mat eri al i n ltimmiidhicgrataireony dpogt iow| ts tsabdkeawpkboutFi r st enbodi nent) 10
Figure 1 is a schematic illustration of an ink container applicable with a
| i qui d suppliptapstughisee A fithe tai s inEat thabbiawidt contapaipgesent

i nvention, wherein (a) is a perspective view thereof, and (b) is a
sectional viPAFHRETednd EheFREPTR cBYRRi her thecoiPitadd orn toc &&¥dodat i ng
chanber for .the pegative pressure. producing, material 10 and_ an ink
accommodat i Agsd gkﬂl%ﬂ? ?glF?$elfﬁﬂl cEBHHBHREPHGCBATRGEr 150 is separabl e

from i he Megaliae RUSSAN & PodlcLg, CRLE 18! SaiReh-20u18  hr ough 2

I
. (<) .
communi cati On tube(@ir-17 qui d_exchange passage €gdtive pressure

producing materi al Cl'ﬁ'ptlﬂ{ié-osﬁ‘eéf‘?iegtﬂgﬁpefhélnggéitﬁg_eaﬁrla@%ﬁ@ply por t
12 for supplying the ink (or processing liquid or e like) 1nto an outside
means such @¥c¥ucing material container and the liquid
accommodating container are generally used where they
10 are separable from each other, and the negative
pressure producing material chamber and the liquid
containing chamber are used when they are separable or
not separable.
The region not filled with the liquid
15 adjacent the air vent of the first chamber means a
part the negative pressure producing member not filled
with the ink as well as the space not having the
negative pressure producing member (buffer portion).
These and other objects, features and
20 advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the present
invention taken in conjunction with the accompanying
drawings.
25

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic illustration of an



25 recording head 60 for effecting recording by ejecting liquid through an
ejection outlet 61, a negative pressure produci ng nenber or material 13 of
por ous 2 4 JUN 20U2 -19 nenber or material such as pol yuret hane foam
accomodat ed therein, and a comuni cation tube(airliquid excharpe joR$Eaoe)
14, contacted to the negative pressure generating nmenber, for introducing
liquid 5 fromthe second chanber. The-a&si ng 11 conpri ses an anbi ence

i ntroduci ng groove 17, on an inside of the comrunication tube, for
pronoting air-liquid exchange which will be described hereinafter, an air
vent 15 for fluid communication between the anbi ence and the 10 negative
pressure priomkictogtatnbsr appédpnbdat &d thhér diiguighdsubrke $¥speovi ded a
buffer portion 16 in the formof a rib projected fromthe inner surface of
the casi ng a@faEehndt ke &i fivsfkt embodimerte Ghifdtf RFRSeRhe air-1iquid
exchange passage 14 is 15 contachﬁg to the negative pressure rgducing r,;

enber 13, aHAVEREieRd PREFELP (BAmiSi CaPEISRYH 1R WeWi hReB8ALi ng groove
17, so that_s h Liquid s | yi.ng .oper.ation ich will be described
hereinaftera?angéaoﬁﬁlFsﬁ&&%gga%&n%ﬁﬁg(ﬁhﬁﬁe %ﬂd, the i nk acconmodati ng

chanber go conpri sesgq gggiQgigggbggggﬁéﬁiéﬁﬁigua.mgf??ﬁigytggg a chanber

and i nk accomodati ng portion const1tut y I nner wall) 54

having an ippgr 2subhacatiflyl dhah®ed HiHi Ml Sl ohRodheihgNBhagBesur f ace of
t he casing nmenber, for accommodating the ink therein, an ink discharging

outl et 52 cespuni aaghhdvel phelskardl pdddiidihexededgeapasregethéy 2 4 JUN
2002 -20 of the accomodati ng chanber for the negative pressure producing
materi al, faredceahacgiedg the liquid fromthe liquid containing portion 53
into the negative pressure producing material chanber. In this 5

enbodi nent, an unsho®i®as 3Indber sahdmatiani bleshgatiopr §erded at a
connecting portion between the ink discharging outlet 52 and the air-liquid
exchangéOpasddygstratipg whifdd sthd i IEURRIKARESHR $RetPRt £BBuUcti on of the

anbi ence throu%h,the C nnecLin%“lozportion, is prevented. The seal nenber
is container shown in Figure 1.

Figure 4 is a schematic illustration for
illustrating a second ink supply state (air-liquid
exchanging state) in the ink container shown in Figure

15 1.

Figure 5 is a schematic illustration
illustrating a change in the container when the liquid
is discharged after the second ink supply state shown
in Figure 1.

20 Figure 6 is an illustration showing a
relation between the amount of ink discharge and the
negative static pressure at an ink supply in the ink
container shown in Figure 1.

Figure 7, (a) is a detailed illustration of a

25 negative pressure curve shown in Figure 6; (b) shows a
change of an amount of ink discharge from an ink

accommodating portion and an amount of introduced air



satisfactory if it is provided at one of the ink accommobdati ng chanber and
the negative pressure producing material chanber, or it nay be provided at
each of themto enhance the sealing property. It nmay 15 be pro~~i ded

i ndependently of the ink accommpdati ng chamber and the negative grieddNifig?
produci ng materi al chanber, and it may be engaged wth the connecting
portions of them upon necessity. The inhér wall 54 has a flexibility, and
the ink accommpdating portion 20 53 is deformable with the di scharge of the
i nk accommpdat ed therein. The inner wall 54 has a wel ded portion(pinch-off
portion) 56, and the inner wall is supported on the outer wall with
engagenent tiYR LISk RACEPRNORAELAIPBPTERAN TREDoFiEE Whiem bhe g

provi ded with an, anbi epce conﬂunicatbon Egrt 55 to permt introduction of
the ambi encét’d Het TR PRBUT hRelL1RGPPTERG the outer wall. 2 4 JUN 2002

-21 In Figure 1 and the 39&5§q$§?% 8£%§§§egaaggggggh %L% d&%? hat ched

portion indicates the r%glon o] e negati veé menber

retaining t i ST PsSeh eg portion 5 indicates the ink contained
R S M

in the spac e 1 nk ommodat i ng portion, the air introducing

groove arg the air-|igerexehanognpassaderratien e 3perHmR iy chanber
of this enbodinent is defined by 6 flat surfaces which constitute a

subst anti al lan 10nk ecbRogihafr gar akhakapi pae POHeWrAldHIm tigy whi ch a
cylindrical ink discharging outlet 52 is added in the formof a curved
surface, andFidwereraki num area side of the rectangul ar parall el opi ped
configuration is indirectly shown in Figure 1. The thickness of the 15
internal wall surfaceFsgure Lfi hfepr deteAd gdlusdiratdiest iasutiond t he apex
portions, which will be called corner portions {including the rounded
corner with &P reRPR SR ELFVEBure) than the central region o.f each of

th id f th t I ~al | el gpi 2Q sh d the thick
e oo Ohot e rect pRauLAr harel Lel 2010ed 20 shone ANt ARR eSS |
corner por i gnsy o andohDe; f8R1 hGUER! HOBel FORYEX MR a0l 4 Ne i nk
accommodati ng porti on. e directron is“the sanme as the Hirection of

deformation of the sifegyrg0135:hhakdeh e g§5¢N&q?¥ﬁ§L as wll be
descri bed hereinafter. Each of the corner portions of the inner wall 2 4
JUN 2002 -22exchange of the ink accommodating chamber.
Figure 13 is an illustration of a mechanism
15 of stabilized liquid retention when an ambient
condition is changed in the ink container shown in
Figure 1.
Figure 14 is an illustration of an amount of
ink discharging when the pressure in the ink container
20 shown in Fiéure 1 is reduced, wherein (a) is an
illustration of a relation between a volume of an
initial space of the ink accommodating chamber before
the pressure reduction and an amount of ink
discharging upon pressure reduction, and (b) show an
25 amount of ink discharge from the ink accommodating

portion and a change, with time, of the volume of the

ink accommodating portion when the ambience pressure



is constituted by three sides, so that strength of the entirety of the
corner portions of the inner wall is greater than that of the central
regions. As seen from an extension of the sides, since the thi cﬁgzsiﬂ&f 5
the corner portions is smaller than of the central region, novengértt 002 e
sides are permtted. It is desirable that portions constituting the corner
portions of the inner walls have substamntially equival ent thicknesses.
Since Figure 1 is relatively 10 schematic, there is a space between the
outer wall 51 of the ink accommodati ng chanber and the inner wall 52

t hereof, but they may be contacted to each other or spaced from each other,
i f they are cfeparaliantailreer nks acltamgedaf rog ahhfbat preksBarienkol®

contai ner may be of are exchangeable structure relative to the negative
pressure praduci ng et €r] al pedssipee- re@ieedi agate)Fi gure 2, the description
wll be made as to the states of the respective chanbers when the ink
accommodat i ng chamberF igux®nhected t CReBAREGal L Yuskgapiess@fe 3% oduci ng

mat eri al chanber. Figure 2 skg an. ex If,of_ hanges of each of_ the

chanbers i n B GREATHY ope? ﬁoﬂlﬁ%t‘aﬁ%n t AR P nRURBLEN TGS P Tchanber

and the gati ve pressure producin rial, chanmber of. the ink container
P e B | S SR G T OB B 6

shown in S X i ndi cates F?gﬁ?&°f‘§ a sectional viewin

the sanme dir el Wi Lgur , 3 &bz, : 1 ndi hat
Lhe same o LGBl MO RLOH! Po 1 D7 pRpSHLLLS 3 et and
contai ni ng chigihal) showh ddcFignae diekbineFbgyre 2(al), (a2) show the
states of the negative pressure producing materi al chanber and the ink

acconmodat i ng chanberrbghss e16hescanserengnit theuskewaemn ofheard nk
di scharging outlet 52 of the liquid containing chanber 50 is provided with

a seal i ng neans dohtfdimeexasapbefwith &oiignédesuppdydisysttamge of the ink
accommodated in the ink accommobdati ng portion, so that ink accommbdating 10
portion Wf tadrcording tontathird embadément.mint ai ned seal ed against the
atnosphere. The inner_wall 54_constituti ng t he ink accommodating portion is
formed such that it iBIEEenbédiSl Bn§ChRBELARel LegstEaE i0on ATy ation of

t he casi ng(outer_wa I% 51 and that 15 carner .portion.af the.inner wall is
close to thé“%%’r?ﬁeefép ’f?’f’%ﬂeo‘f’%tﬂg 6ﬁf(e‘rzo5{/§ﬁll. efhiufagﬁ‘ft é"ﬁgcg‘ Al led here "
initial st atgy’ .'I'(Eel'!l 1 9CLo0PRHaL ENGRROLLERRAFRY nGRALAIgE, @n amount of the
. . . on. .
i nk which is 1's 1|”‘g t7 ngl %gr than the n'gm nmum capacity thereof, 20 since
then the ink is nore pgguredhy psexebadmbiew ligakistdAUlorus to the
t enperature change and/ or pressure change, when the sealing neans is
unseal ed;s | préexiwg the shrndpebminoabtanbi eotrtdemdi ti on change, the anount
of the air accompdated in the ink
Figure 19 is a schematic sectional view of a
modified example of an ink container usable with the
liquid supply system of the present invention.
Figure 20 is a schematic sectional view of a
20 modified example of an ink container usable with a
liquid supply system of the present invention.
Figure 21 is a schematic illustration of an
example of an ink jet recording apparatus usable with
a liquid supply system of the present invention.
25
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, the



25 accommodati ng portion before the connection to the negative pressure
produci ng material chanber, is desirably very small. In order to decrease

t he 2 4 JUN ?.002 -24 armount of air accommopdated in the ink ac§qugﬁg%ing
portion, a liquid injection nmethod may be used, as disclosed in Japane
Lai d- open Patent Application No. HElI- 10-175311. 5 On the other hand, in
Figure 2(al), the negative pressure prots<i ng nenber of the negative
pressure producing material chanber retains the ink in a part thereof. In
Figure 2(al), the interface of the ink accommpdated in the negative
pressure producing 10 nmenber is that in the case of it being | ower than the
ai r i ntroduembpdjments chdheaeresenntindemtihgngwoddtebies in fluid

communi cation with the anmbi ence through the negative pressure producing
menber. Her desaid PfbuntI bt o hkowtrdndeaaréatinnss ik rdgati ve
pressure produci ng nenber i s dependent on the anount of the ink

acconmpdat ed3HE™ ¢ A [FFP IR 5 utRke pt bt ngsabiBeN ket Mehe i nk

dat i h ' d ich wll be d i b h i naft
ool 3 A STy RN g Rk oGBSy Khed fer el nef er,
that '“k.s'sarc%toaﬂdl%g;n'&!gtﬁ? ﬁ%&éﬂsiﬂsﬂé‘%oﬁf‘oﬂ”&e RpEne feigyle. The air
i ntroduci ng groove he air-Tiqurd exchange'passage aré not required to

be filled wWith ddia dd g tho@ng; athet REKALL A [ i+Wgyre
20a). hs 2h e o B e T B b L ! Charmer

i s connecti @Fdceddiidnediadii® €6 858 UaSp Pf 8dushngnBBeHaiglkanber. At this
time, the ink 2 4J UN 2002 -25 noves as shown by an arrow in Figure

2(bl) until nidteqredssiti eshe nidkejeegascuedpngs Stk dpr dducigxgniear i al
chanber and the ink accommbdati ng chanber becones equal to each other, and
as shown i n (Fligateerodioénts) and 2(c2), the bal anced state is established
with the pressure at the ink supply port 12 being negative. This state is
called "10state at stdtIwFe ukels FheCherariedidlystasiionnas 8 nade as to

the ink novenent unti| the ba] anced state is_reached. 10 shown in Figure
2(b1), mhenIFWEQQQtﬁﬁQﬁﬁcF%g%h%ﬁﬁgepﬂé Bgd 1&qBthﬁEP§§ A% St essur e

produci ng mat el af, chamber s, Lpseried;hate the ik diggharge port of the
i nk acconnoé%ilng ShanberS the®sed NG nmeans 57 1S gnseared. The connecti ng
portion is seRlBft{h t Nbherein (a) is a perspective view thereof,
and (b) is a sectional view thereof.
15 The ink container 1 comprises an
accommodating chamber for the negative pressure
producing material 10 and an ink accommodating chamber
50, and the ink accommodating chamber 50 is separable
from the negative pressure producing material chamber
20 10 through a communication tube(air-ligquid exchange
passage) 14. The negative pressure producing
material chamber 10 a casing member 11 having an ink
supply port 12 for supplying the ink (or processing
liquid or the like) into an outside means such as a
25 recording head 60 for effecting recording by ejecting

liquid through an ejection outlet 61, a negative

pressure producing member or material 13 of porous



15 above-descri bed seal nmeans at this tine, so that ink does not |eak

t hrough the connecting portion, or the anbience is directly introduced into
t he i nk accommodati ng chanber through the connecting portion, and4 JUN?200?
therefore, the ink accommopdating portion is in a 20 substantially
hernmetically seal ed state except for the air-liquid exchange passage 14.
Then, the ink in the ink accommodati nglygesrtion 53 flows into the air-liquid
exchange passage 14, and an ink path is established between the negative
pressure producing material 25 chanber and the negative pressure producing
menber 13. Wen the ink path is established, the ink novenent fromthe ink
accommodat i mgmpert ponmateri@lnsysth we Pod viirEiharoH2fe &8 pressure produci ng
menber is started as shown in Figure 2(bl) by the capillary force of the
negati ve prassemmogpiedcithigitdferdnth @ daemniratierrtuee(gisvel of

| iquid) of the negative pressure producing 5 nenber rises. The inner wall
54 tends tolagpbﬁnﬁﬁFaﬁpﬂﬁegﬁﬁﬂﬂié)[ﬁﬁwiQRPPﬁCQ?Qaﬁ%j%?es?ﬂﬁaFﬁﬁﬁinun1area
side) in a direction of deq;ease of the vol une e in _accgnnodating

f.th
portion 53.PHSF§Pth€%&ﬁﬁ5'Hﬂ%lm%ﬂP%ﬁn1 QENﬁPE%?Q%Eb?% t9pt&cement of the
corner 1% P%E—tohoréfxeogetc%%d %%Srﬂ]‘@l 54rhea’1:da%igmeg[e{f’.r %mépfségk

Fn
accommod g portronrecelves e force due he i n onsunption and

reboundi ng LaRGentAYALE AfRidifd I ociAlEs ( Fc'szg_%ﬁ édde &EZH,F 50 t hat

negative pressure 1s generated 1 n accordance with the degree o

def or mat i oncWinkhiiadtadBbupit Weange r Prondeine et meenghhe &éRBgEnwal | and the

outer wall is in fluid communication with the anbi ence through the anbi ence
conmuni cat i @pipar wid3, bko ddwiridad itse reinafiteed amt&ibetamenisbhe i nner

wal | 54 and the outer wall 51 in 20 accordance with the deformation. Even
if the air Esrpfédsddt commund cati-dn duetvest eheycamateage addi shei gure
2(al), the ink in the ink accommpdating portion is contacted to the

negat i v&0pr B&gaitd ver BFEEVF iRV P IHIRTP @R 2¢ROPBPRaL]d25 forned, and

therefore, the ink accommdating portion defar with the discharge of the
ink, so thaf:hﬁirfalé‘asf‘lnﬁmr{:g\?é:se il%t c?’f%"e“f?fg 3 %ﬂa‘?‘?ﬁﬁlﬁﬁrigoﬁ%& ? 4
JLIN Qo002 -%%e form of a rib projected from the inner surface of
the casing adjacent the air vent 15. In the
embodiment, the air-liquid exchange passage 14 is
15 contacted to the negative pressure producing rember
13, and the end thereof communicates with the air
introducing groove 17, so that smooth liquid supplying
operation which will be described hereinafter is
accomplished.
20 On the other hand, the ink accommodating
chamber 50 comprises a casing member(outer wall) 51
constituting a chamber, and ink accommodating portion
53, constituted by a wall(inner wall) 54 having an
inner surface similar to or equivalent to the inner
25 surface of the casing member, for accommodating the
ink therein, an ink discharging outlet 52

communicating with the air-liquid exchange passage 14



As regards the ink introduction into the air introducing groove, the ink is
supplied thereinto when the capillary force of the air introducing groove
is larger than the negative pressure generated by the ink 5 accoqn?qgﬂﬁmp
portion, as in this enbodinment. After the start of the ink novenent, the
ink is supplied into the negative pressure produci ng nenber, and then, as
shown in Figure 2, (cl), the ink is fikked up to above the top end portion
of the anbience introduction 10 groove, so that fluid comrunication of the
anbi ence i ntroduction groove with the anbience is shut. Then, the ink
accomodat i ng chanber receives and discharges the ink and the air only

t hr ough t he ofedgdie \acqpreredatinpgodhaimhgrnfioer ithe cegatdve poesdstrd nk
further noves 15 so that negative static pressure in the air-liquid
exchange pafFRfiging HeatekladeoffbddiErjasgimgethend iigwidhdgran ve static
pressure in the air-liquid exchange passage_of the negative pressure
produci ng ndths W fRetasping pREtiry: a3sApke thernpaatine 1), the
negative pressure in the negative, pressur oduci n terial chanber when
the communi GRS RHOR ?gnggtgﬁfPidﬁgﬁﬁg rgroo%@"ﬁ*?the ambi ence is

shut, is dargar.44 he_ne { p u g0t hn accqmpdat i ng

chanber,%1flu;?éimgh1'r%ﬁe%gﬁkxggcéggif%%#F?ﬁégﬁﬁﬁlg%%gﬁhggggﬁﬁg chanber

into the negaliye, Pi@SgUse A edHALRY i RR! Boirdli e YRl e i} NEGaLi Ve

2 ~ .SUN 2002 28 pressures of them béconmes equal, by which the anmount of

the ink retaifneshdrgihe Gegabtvezpaagsthe RAeAUGIHE AR arigk t he negative

pressure producing material chanber increases. 5 As described in the

f oregoi ng, tgwsdmyenest by whechnkher amkt heakilgeacrmmentat i ng chanber to

t he negative pressure producing nmaterial chanber when the ink accommobdati ng

chanber and irrerodyetior pfetber empiedce i nomigdy itdle chenrbertiaxe connect ed,

is carried 10 out without introduction of the air into the ink

accomodil | RPERPB er L8 hPERYBILRE -negdtiey SeRleame Hri®luci ng nenber. The

negative static%£$essures in,%he respect.i ve chanbers_in the bal anced state,
n

i s properly SRFERERGEREY hht 1R SdBESVAGEY &dk OR& ¥ TP 3K i quid ejection
di : i d to the ink
Supply port . SCCBHAGHRNDYa" PRandE:S Apt RS MRS IR L Ccordi ng means

connect ed th;f’fg:?@%gf?ﬁiflafe@iél RhaiteSKidd 64 infay e Bovildiea | oper 1imt

of the anoun e ink which is novable fromthe i nk accommodati ng
portion, is éhenhagbuphef§ thhenhalncehahd RRd1ihe yidpetSy caryt agaput into

t he negative pressure producing nenber up to the upper limt |evel of the
ai r introsluchagpgoobied( antepiemdiethtiliyt erffl adee niegatdceoboddemsgr € produci ng
menber which will be described hereinafter), and the upper Iimt is the
anount up t ochhsbesnpiafe thek NEddtiivg inrasIURe RIRdAYTENgreaterbal

chamber, and it may be engaged with the connecting
portions of them upon necessity. The inner wall 54
has a flexibility, and the ink accommodating portion
20 53 is deformable with the discharge of the ink
accommodated therein. The inner wall 54 has a welded
portion(pinch-off portion) 56, and the inner wall is
supported on the outer wall with engagement
therebetween at the welded portion. The outer wall
25 1is provided with an ambience communication port 55 to
permit introduction of the ambience to between the

inner wall and the outer wall.



2 4 JUN Z002 -29 producing nenber. The anmount of the ink noving to the
negati ve pressure produci ng nenber on the basis of the anounts OfZMhﬂHHMEPr
limt and the lower limt of the ink in consideration of the variation o
the 5 anmount of the ink retained in the negative pressure produci ng nenber
before the connection. Hy doing so, the material and the thickness of the

i nk accommodating portion can be properjy-selected for the negative
pressure produci ng nmenber on the basis of the 10 negative pressure value a
in the balanced state. Since the amount of the ink retained in the negative
pressure produci ng nenber before the connection is not constant, a part of
t he negative pressurdampriotpsiagl nendethegvyubesguentnguppki-ed with the ink
even if the 15 balanced state is reached as shown in Figure 2(cl) and

Fi gure 2(c2)seciucnal pargures, beheskadtased boaffionr égddoawkschhkuncti ons
together with the buffer portion, when the tenperature and/or the pressure
vari es, whi gtegiidr afe thescedativwereressuee . ppodoningemenherary, if there
is aliability that pressure of the ink supply port when the bal anced state
i s reached, G&F3d5ing vier@lubnk o t Haeafbans-hatrhefdorerthensuction recovery
is carried out, by suction recover ich will be described 25

preans, wh
her ei naf ter &% '?ﬁ]?gfrﬂ?&iﬁ%ﬂ¥?hn? e HaFheaSRaAGI §UGh £RetPPquid

i i Qr.di i . , dj h . 1. f the ink.
S N 2003 Ak EEe kg H3RE: bR, TLACIAL 9° 4 Be2BRLLLATORE0 f e 11
exchange pasc&ﬂgecw%}hﬁ&@p&e&'&ﬂgnggte%égggae.ma_yThs ehiected using a

mechani cal inpact given at the tine o e connecting action. For exanple,
the ink 5 actuBmRbdaPn@OochafbeSobr e68Yr bfBdabmeher igxaaBliaehr 83Si Ng the

casing of the ink accommobdating portion, as shown in Figure 18.
Al ternativelg/ fide sukfaceonnilahi ognpoitiuee asspbatadtiadey a slight
negative pressure state, and by the ink accommvobdati ng
10 rectangular parallelopiped configuration, to which a
cylindrical ink discharging outlet 52 is added in the
form of a curved surface, and the maximum area side of
the rectangular parallelopiped configuration is
indirectly shown in Figure 1. The thickness of the
15 internal wall surface 53 is thinner in the portion
constituting the apex portions, which will be called
corner portions (including the rounded corner with
small radius of curvature) than the central region of
each of the sides of the rectangular parallelopiped
20 shape, and the thickness gradually decreases from the
central region of each of the sides toward the corner
portions, and the configuration is convex inwardly of
the ink accommodating portion. The direction is the
same as the direction of deformation of the sides, so
25 that deformation is promoted, as will be described

hereinafter.

Each of the corner portions of the inner wall



10 portion being brought into fluid comunication with the anbi ence through
the air introducing groove upon the connection, the air in the air-liquid
exchange passage is pronoted to nove into the ink acconmodati ng ppzpﬂmqn
usi ng deformation of the ink accommodating 15 portion by the variation J?
the pressure. Wth such use of the inpact, a part of the air in the passage
may nove into the ink accommodating par44.on, depending on the configuration
of the air-liquid exchange passage and/or the presence or absence of the
air in 20 the passage before the connection, but such a slight novenent of
the air into the ink accommobdating portion is perm ssible. Referring to

Fi gures 3-6jst bendeseuitRd ®y WhHrled &itRie, afo tthah £xAERGENObESkRkes of the
i nk 25 container when the liquid is consunmed by the recording head

connect ed t entheeitgk ofortha nerrndr igurtsidis &f sharinpérusg@lshaen in

Figures 2, (cl), (c2). Figures 2 4 JUN 2002 -31 3-5 show an exanpl e of

t he changesgokatke thlnadcbertnodattihey ceradimeel weghidme. negAsi seepr essur e

produci ng materi al chanber with the consunption of the liquid fromthe ink

cont ai ner, Emomhanoegd&ensiion qff £ Fiqey. (eInceFi theethickapsgcpfand

Figure 55 (%Lé(g%%ner portions is smaller than of the central
region, movement of the sides are permitted. It is
desirable that portions constituting the corner
portions of the inner walls have substantially
equivalent thicknesses. Since Figure 1 is relatively

10 schematic, there is a space between the outer wall 51
of the ink accommodating chamber and the inner wall 52
thereof, but they may be contacted to each other or
spaced from each other, if they are separable.

The ink accommodating chamber of the ink

15 container may be of arr exchangeable structure relative
to the negative pressure producing material chamber.
Referring to Figure 2, the description will be made as
to the states of the respective chambers when the ink
accommodating chamber is connected to the negative

20 pressure producing material chamber. Figure 2 shows
an example of changes of each of the chambers in a
connecting operation between the ink accommodating
chamber and the negative pressure producing material
chamber of the ink container shown in Figure 1, suffix

25 1 indicates that Figure is a sectional view in the

same direction as with Figure 1, (b), and suffix 2

indicates that Figure is a sectional view (A-A) of the



wherein suffix 1 indicates the sectional plane which is the sane as that of
Figure 1, (b); suffix 2 indicates the sectional plane A-A of the |liquid
contai ning chanber in Figure 1, (b). Figure 6 10 illustrates a rékad

bet ween the ink di scharge anmobunt of the ink container showmn in Figure 1 and
the negative pressure of the ink supply port, wherein the abscissa
represents an i nk discharge anount fronpghe ink supply port to the outside,
and the ordinate is a 15 negative pressure(negative static pressure) of the
i nk supply port. In Figure 6, the change of the negative pressure shown in
Figures 2-5 is indicated by arrow. In this enbodinent, the ink supply

oper ati on cardws dirdertdiooiohg nchéarebé hr ekowndés, Firgnee2@, pdbt)i.cul arl vy,
before the start of air-liquid exchangi ng operati on shown in Figure 3,
during (mainly) air-I|Fmixe exCabhgi hg2opehavi theshtamesnofi givee 4 and after
air-liquid exchanging operation shown in Figure 5. In the follow ng, the
respecti ve PRafeiva iRFASSHES JRERAVEEAT| Rageripl gbpmberhanmd direes. (1)
Hefore air-1iquid exchangi ng operation In Figure 3(al), (a2), the ink
cont ai ner i $1k AGFORPIPHNT ohAPRRT BB TRNEPRPESPARPRGIRBAd. In the state

t start _of t ti tatic. e i TR g h
Dassage of HIEHSHE Ao dlse ik naABER A EHIRe LB uhdgk: P O HHG pr oasor e
T th Cr - LU t b ¥ ' duci
mtertal cnadditt SEANNT PARAA0E, ko' 38 BEAGLLKA BERREULS, P oduel O

accomodat i RG LN Ghe MU CH7 1 80 axBmBXEN2RARFDIES rt YREvARIIHYWN iNn Figure
1, when the ink accommobdati ng chanber. s exchanged after the ink is 10 used

up to the statsrdyd éf Theuisk 2&adpmhbhatdat anl twel linke described

herei nafter deferring to Figure 6), the ink acconmodati ng portion is
slightly defaxcommodaiainkly yportidrscsbbedakedaknbetommoddhdmg he i nk
consunption is started through 15 the ink supply port 12 to the recording
head 60,l0botdPufiameot nkheohianhddcpntehningk chesberodst imagrndguritniesh and t he
negati ve pressure_ produci ng nenber are consuned while the bal ance is

mai nt ai ned HREWRH IFRINsHcEFRAsPRYCRBYS&IPve DGt FBNETe¥ddeP4 n the ink 20

accommodat i n ortion, and the.negative pressure producin nber, as shown
in Figure 3(‘%&'§)S,t’(‘b‘k‘51.n?rh1:§ei énggﬁ'f:gammgfi?%ﬁlgi H’Erg&ﬁ’ﬁi ﬁ%s[%ré"ed In this
state, the |j,0ui el ip_t i e r r.Qduci nber in the
negative 25 é;%ﬁsghl#%ypir%dg%i %gtﬁ‘gggh é?ogﬁaﬁ‘ggr ?Pg\%gr g%v%&fhe consunpti on
of the ink tdyopgh,the; bRKosURRLY cBQihg (80 elrN6adqnt sal Ry tiys of the ink

accommodat i ng

15 corner portion of the inner wall is close to the
corner portion of the outer wall. This state is
called here " initial state". The ink accommodating
portion may contain an amount of the ink which is
slightly smaller than the maximum capacity thereof,

20 since then the ink is more assuredly prevented from
leaking out due to the temperature change and/or
pressure change, when the sealing means is unsealed.
In view of the standpoint of ambient condition change,
the amount of the air accommodated in the ink

25 accommodating portion before the connection to the

negative pressure producing material chamber, is

desirably very small. In order to decrease the



? ~ JIJH ?3p2 -33 portion stably deforns inwardly. In the sides adjacent to
the maj or sides (nmaxi mum area sides) in this enbodi nent, the por?igﬁwgﬁﬁ
havi ng the pinch-off portion starts deformation 5 and separates é t
outer wall earlier than the portion having the pinch-off portion 104, in
order to reach the balance in the negative pressure between the ink
accommodati ng portion and the negative-pdessure produci ng nenber. Here, the
pi nch-of f portion 56 10 functions in effect as one of deformation l[imting
portions against the inner wall 54. Thus, opposite najor sides of the ink
acconmodat i ng portion deform substantially sinmultaneously with the

di schar ge ofmowdt Qf i targowredRted otn delrer Ak agcpemadasapdi shed. 15
This first ink supply state continues until the air_is introduced to the

i nk accomo®RL P hord i bt otyFethion; rethgdi B2gxPRaN§EpadSage as shown
in Figure 3(cl),. (c2).. The negative static pressure change.relative to the
anount of tﬁé%hﬁ?%ﬁ%uﬂﬂuiﬁpéé%§$rgﬁb%-?ﬂ%ni%?ggﬂ pPpP 6%PtPP8n&Fhe state
of Figure 3 ), f&§97§§hihe state of Figure 3(cl), (c2), is such that it
is substantially proporiional to the anount of the ink discharge, and the

negative static presqggetgéagygéLygghgesina§ikgggcakgggpyrﬁé n Figure 25 6.

The exanpl e has been scribed 1n brief) and further tail wll be

descri bed heijfafd€rpresgufe IpPb@ling ehBe rHE RcdhneyaitdWed exchangi ng
operation Wien the ink is further discharged, the introduction of the air

into the inlpmooair®dstodge Pogtmatesialt @hamnbehowe tiains Giee idketn (c2).
This 5is called " air-liquid exchange state" or " second ink supply
state". In thimast atkerest sholn Fhgergu?éall)alrhe( ddtearfehce gur eehi bl),
(b2), the liquid |level of the negative pressure producing nenber is

subst anti al Ijpkrccemredsted| §ni thenpegphidy Rressare Prosiugiddorti on of
the air introducing groove. Wth the consunption of the ink by the
recor di n hd@behels that ipppheefasroftft Irllrg beingedowesr hagudha he air

| ntroduci ng gy ooye 17,300, Lhe, Bly! | g RE°13095 AANATR 5 IR e 1 K

is in fluid communication with the ambience through
the negative pressure producing member.
Here, the amount of the ink accommodated in

15 the negative pressure producing member is dependent on
the amount of the ink accommodated in the negative
pressure producing member when the ink accommodating
chamber is exchanged, which will be described
hereinafter, and therefore, it may be different

20 slightly, and it is not inevitable that ink is
retained in the uniform state as shown in the Figure.
The air introducing groove and the air-liquid exchange
passage are not required to be filled with the liquid,
and may contain the air as shown in Figure 2(al). As

25 shown in Figure 2(bl) and (b2), the ink accommodating
chamber is connection to the negative pressure

producing material chamber. At this time, the ink



15 accordance with the consunption amount of the ink, with which the ink is
supplied into the negative pressure produci ng nenber of the negative
pressure produci ng material chanber through the air-liquid exchaquJUsz%
passage. On the other hand, the ink 20 accompdati ng portion maintains the
negative pressure bal ance by the deformation thereof, so that air is
introduced with the discharge of the infkg- and mai ntains the configuration
upon the air-liquid exchange. 25 Therefore, the change of the negative
static pressure relative to the anmount of the ink discharge through the ink
supply port in the air-liquid exchange 2 4 ~uN zoo2 -35 state,

subst ant i al mpveseasnghosac iy (sulzatmm iial |IFigqonst 2(b1 hegativethieat i c
pressure) as indicated by Hin Figure 6, thus supplying the ink to the

| i qui d ej ecpressngesr diinghearegatiiive Neas$ure . pFodeeetng BaEegdad 6 i s
schematic, and the negative pressure is not strictly constant in the
air-liqui d chambage anggitde ik FRCARNCIHHIRG nehapber heegp@eent i nventi on

t he i nk accomodati ng chanber per se can be contributable to the generation
of the negafAyélifopreSuAENRE 1 FRHSDITREYBNBf FLGBTRRK 2acé6hodat i ng

tion. VW t LRk i.s diisch ti ly in.t ir-]iquid h
Crat e, a5t i RBOGPRPaend Rt TR S Dertr LT RLLRPEA oM B irge of e
l'iquid f [ j [ the. ' ducti f th
it hr ough FERBSHER. B St P hro 804 PR HALERRNEY hor i narter.
The tinme di ihgLeRER+GAN HEA KY!ISE éf’EaEé‘E‘a{‘e&é‘éH‘eoPrﬁééuregl‘;@” ation,

whi ch however Is tolerable in the case of the ink jet recording apparatus.
20 When t he gaithilliequiat ssxdange walh hasmasgdegs eeootnkendikh as in this

enbodi nent, the bubble of the air-liquid exchange stagnates in the
air-liquid exsvemeps mpaitil stk theel dnuddd est@vesi s nteathedi. nk agcommodat i ng
portion when the anmount thereof reaches 25 a certain |evel, depending on
t he ki ndOof shioeni ik Fhldure 2 @kb, avhensehefaihel hayadi escpragsur e
vari ati on upon the novenent of the bubble, but the 2 4 JUN ?U2 -36
passage 14 of the negative pressure producing material
chamber is inserted into the ink discharge port of the
ink accommodating chamber, the sealing means 57 is
unsealed. The connecting portion is sealed by the
15 above-described seal means at this time, so that ink
does not leak through the connecting portion, or the
ambience is directly introduced into the ink
accommodating chamber through the connecting portion,
and therefore, the ink accommodating portion is in a
20 substantially hermetically sealed state except for the
air-liquid exchange passage 14. Then, the ink in the
ink accommodating portion 53 flows into the air-liquid
exchange passage 14, and an ink path is established
between the negative pressure producing material
25 chamber and the negative pressure producing member 13.

When the ink path is established, the ink movement

from the ink accommodating portion to the negative



variation is tolerable when the liquid container is used with an ink jet
recordi ng apparatus. This is also the air-liquid exchange state. Wen the
bubbl es tend to stagnate in the airs |iquid exchange path, the aiZri UiN8px
exchange path nay be tenporarily kept plugged by the bubble even if the ink
| evel in the ink accommobdating portion | owers beyond the top end portion of
the air-liquid exchange path as shown iT& gure 4(cl), (c2). In this state
10 if, for exanple, the bubble despairs, and the ink acconmodating portion
beconmes tenporarily in conplete fluid conmuni cation with the anbi ence, the
i nk acconnDdatin% portion defornms nore toward the initial state than in the

air-liquid eRERE §€e5P5P599%5ﬂ1WQTpﬁ§Iﬁiyﬁﬁ?gﬁ%ﬂ)%ﬁuFQRYQ)%nFMt, when it

[ I d by.the b l.e, .the.ink is d t he ji.nk dat i

por i on i nt oFEFEERegaBING 3t SRS RN ORI A T 71 oM HARBAFLFR pl ace of

f eedi f b i s T QUi if 20 th
a??-:?gu?d ngﬁgﬁgg%s g?%ﬂﬁgfgpgggp%gélgﬂ%gﬂﬁﬁgygﬂggegéﬁggfgﬁgie of Figure
4(c1), (c2) i(gekRa! wded sighidie A reld G gh@xrba08s SLAL & EBahEngr esent

invention if the negative pressure in the ink container Ts substantially

within a pangemdbrt ke s2% .negatie/a s Bl 054 then®d hes darbrml sEbaure 4.
In the foregoing, the air-liquid exchangi ng operation of the ink container

has been desthiebedntratl portd cHNR20e -BYiomn 4 ide casex Dhuihardeaf or mabl e

i nk accommodating chanber as in this invention, the operation during the
air-liquid esddengén @ ditregtiiare®f dedreasmvel the twelenaveft tbeal

non- def ormabl e i nk 5 accomodati ng chanber, the ink is supplied into the
negative pred&¥r @csodnadatd N RRITiome at el §e%g t hth@eonherowaddi on of the

ambi ence into_the ink accommodatin nga er. \When the ink acconmodati ng
chamber is defofMRGitdonshdq ﬁ@?ﬁﬁ#J SRRPY b 4e°t RRTRRFati ve

pressur e producing ne r.,w thout the dJ oduction of .the appi ence into the
i nk acco dgﬁﬁﬁﬁ%ﬁhgggﬁhﬁa%ﬁﬂﬁ§<%§3¢2§§: ?%% ?%%rﬁgvrﬁotggg %nglied
into the negatl G%§§ r ' ' ' I frer e
introductionggfﬁﬁﬁg gﬁﬁfﬁﬁ@%Hﬁ%p%at e |%k££%§§%€% a%?%g£§h5%§er with the
consunpti on @hit R@risptidrs HaPabamdeg Negate VeoRsBaSYhE bal ance

bet ween the di spl acenent of the ink acconmpdati ng chanber and t he negative
pressure produnditdglnatterteal ( Filardzer2 (&LUy t hea2 Yef asd ethat negative
pressure is generated in accordance with the degree of
15 deformation without abrupt change. The space between
the inner wall and the outer wall is in fluid
communication with the ambience through the ambience
communication port 55, so that air is introduced into
between the inner wall 54 and the outer wall 51 in
20 accordance with the deformation.

Even if the air is present in the air-liquid
exchange passage 14 in Figure 2(al), the ink in the
ink accommodating portion is contacted to the negative
pressure producing member by which an ink path is

25 formed, and therefore, the ink accommodating portion

deforms with the discharge of the ink, so that air

easily moves into the ink accommodating portion 53.



20 description wll be nade as to this, hereinafter, but it should be noted
that timng of the air-liquid exchangi ng operation may be different from
that in the conventional ink container, and by the tine di fferen(‘ﬁ Hﬁﬁyﬁen
the ink discharge fromthe i nk accommdati ng 25 portion and the 002
introduction of the air into the ink accommobdating portion upon the
air-liquid exchange, the stable ink supdly is nore reliable because of the
Z 4 ~uN Zooz -38 buffer effect and the tim ng deviation even upon external
factors such as abrupt ink consunption, anbient condition change,

vibration. (3) After air-liquid exchangl ng operation 5 Wien the ink is

further discharged t#Sod§9amds ithe sigplirterducieni HRteetBe AATt he i nk
nt ??J‘Jg?tnbnﬁF%@@é'c%El@b%%?&%%L%&ﬂﬁ%% ; %@’%ﬁfé?gﬂgﬁgeaﬁgg FReBorpl et e
(1 1 comnicgiony e o 9 SN B Deegieshin
Communi cat | A8Cgen ek @ oy en@tmﬁo%&f&es‘g‘t%n .?gﬁgt?ﬁcg?ﬁg.ﬁ Zti?}?‘gsgﬁrtehe
becones ‘SheaéEBhﬁl%a&rﬁfgSlﬁoertﬂdiﬁ a1 ,.0UERd 4 AnSlo8SmERE . CO%EEE?'

restores, and it is in aslightly deforned state. In this e I ment,

air-liquid exeharge aih Mas ihH @b Plehe A {Besabpicesd smal |
anount of the ink remaining in the 20 ink accommobdating portion is absorbed

by the negatinte phessidoatived ydessumaheroduading heenbedl t afl thenng of the
liquid level in the negative pressure produci ng nenber, so that negative
pressure temposimowny irovidraureTher eafl br  theeinkrisi §uldedxvbatge path is
sealed by 25 the ink in the negative pressure producing material, the ink
i s consuned2®Piiel é:r‘!ey P o é?qrtF’i‘éfhl%Ff eR‘éﬁaﬁ@‘Ph%n%ﬁe%aFF@ﬁu§§§9ﬁ bed

herelnbefore 0] level in the negative

pressur é%pr §5GCY r‘?g Ma%lgéﬁc?f?W%c%E&éﬁdoghE heoBmRAEREE the air
Nt roduc] g, ARSI RLARS Gl fh B B> PESEITRYALADE . CPaREh T o
the ink accommodating chamber receives and discharges
the ink and the air only through the negative pressure
producing material chamber, so that ink further moves

15 so that negative static pressure in the air-liquid
exchange passage of the ink accommodating chamber and
the negative static pressure in the.air—liquid
exchange passage of the negative pressure producing
material chamber.

20 In the state shown in Figure 2(cl), the
negative pressure in the negative pressure producing
material chamber when the communication of the
ambience introduction groove with the ambience is
shut, is larger than the negative pressure in the ink

25 accommodating chamber, a further ink movement occurs

from the ink accommodating chamber into the negative

pressure producing material chamber until the negative



5 the atnospheric pressure imredi ately, but this is an eéﬁ“@@? of the
action in the enbodi ment of the present invention. Furih ailed
description will be made hereinafter. When the ink is substantially

conpl etely 10 consuned fromthe ink accommodating portion, the ink

remai ning in the negative pressure producing material chanber is consuned
as shown in Figure 5(cl), (c2). Normally, when the ink container is placed
on a carriage, the ink in the iLpk-acconmodating chanber is 15 conpletely
absorbed in the negative pressure produci ng nenber due to the vibration
during the carriage scanning. Hut, it is prefer eamh&f‘ i nk accommodati ng
chanber is inclinedly nounted such that)ysuppp gort takes :?c%l ower position
wWith respect to the directi orESZqufalgraw ty. Ther he negative
pressure relative t é‘he)%ﬁﬂﬁ“unt of thg Qkpd@%%‘harge through the ink supply
port in th&eu@gat‘efa ter the aipel ngdp excham ameerl ion, is such that
negatm/‘ee'i)ressure |chr1e,a§e§ |n proport| anount of the i nk 25

di schar ge, @smﬁdl &at ed % %". After this state is reached, even
if the9nk acco t hegd h‘érrber is dempbunted, the ink |galeage is not
liable ér IWN Y00z - 40 thr ough the air-1li qéu ck-_xea(d\t%t"r%e passage 14 or the

i nk di sBfi argi ng outl&dsed?) and ther ef 6£eg®He 1 nk acco gael ng chanber is
denount eq& a‘- éex!w ink a ggmmd’&t‘?ng chanber lhsmpﬁépgg‘e)d as shown in
Figure 5 (al), )aeE@én when t he d“&{@daéili“@rther con depyond t he
state shown in F| gure 5(0# (rdQ)a%o t hat nega&hunbﬁessure pr oduci ng
nmenbeP adj acent IJ{\? gre®i gul d exchagggapetch oes not juar€ he ink, the
negative QfeBYS%r produ0| dj acent IH?Q, liquid exchange pat h
which is an ink can be fihd e t he |n whrBi88r t ai nty,
si nce V\hemetg?é’t Sék path i sqeehab? shed by t%eleexeﬁan |ng oper ation
described in thecgmegéf'h g, the |“{ygta ating Jtéom\ﬁeform; with the
di schar ge ah¥kt ﬁ8 I nk. 15 %{bl & or egoi iﬁl‘éfg suppl VAN operation
of the ink con ™t his errbo hnaﬁtt%ﬁ gure 1)_.has pre&® Jéscri bed.
Thus, in there arrpl e of tnheodm’é onsum t? V\,hen t he {nk
accommuodatin h,qmr‘l i § 20 conngc@mbwﬁ h the neg t yes%‘ﬁ%%sure pr oduci ng
mat er i alyoch er, the |j oooBR®Until th péessé S of negatiye pressure
produci ng mat Egbm\o@h’a er and tRgel m@géccommdatl‘gg atatifer becones equal
so that stat8 at start Hmpese i s establ |§g§cbaW‘Fen the ink 250c€0Rsunption
by the liquid d‘mﬂftﬁh record gbgeansnl S starteq i haeekf Per, the ink is
consuned bott?fromthgc\-_mhea&‘ onmodat i nq,@prﬂtqeén and the mg@ém'e pressure
tne &SP so tpat wmn) S
ortr



2 4 JUN 2002 -41 producing nenber while the rising negative static
pressures are bal anced therebetween. Thereafter, the air-liquid ZZﬁﬂﬁnﬁf
state occurs wherein the ink is discharged with a substantially Zit
negative 5 pressure while the air-liquid interface of the negative pressure
produci ng nmenber is maintained by the introduction of the air into the ink
accommodating portion, and finally, thezpok remaining in the negative
pressure producing material chanber is 10 consuned. Thus, there is a step
in which the ink is used fromthe ink acconmpdati ng portion w thout the

i ntroduction of the anbience into the ink accommobdating portion, so that
limtation tprddwcilbgimemberyvol umeeoambhet! bfuitHeadaimmaddinigngdccont ai ner in
the ink supply process (first ink supply state) is only by the air

i ntroduced ithe négatikeapressodeat pngdpoingomembeirhencdeediasiis o a
result, the limtation to the inside volunme of the ink 20 accomodati ng
chanber can tee rameertswihbhe tRPetehéBitoande thecdomedatliiov tofof he

anbi ent condi tion change. In _the structure of the present invention, the
air-liquid ex@®ahf ngroperatferatinAnbefetbecvediations dr &%e tining from

that in the air-1jquLd exch e 25.0f .the ior art, the ink supply is
possi bl e rl?ﬂ?ﬂﬁégﬂtntﬂﬁrhﬁ gg?g?égegc&BrgﬁﬁgnﬁgaFﬁgebF5§ﬁﬁ%“? ee%tion

he i nk ~ - rally . I A df
(D 1M 2 e e e dRa et s RLSHLLALLL APt o Congyred | om

the ink acc _ mber,” -an n-a on, € arr |(ﬂﬂcF%Mchange
passage may coOtglpeing)abha a8 EHEckREsSOBEALRGM jing €xchanged, and the

i nk accomodati ng 5 chanber can be exchanged irrespective of the anmount of

the ink retahdesmhddbBengepatt¥onPEASS B pRbpdHaiGTRIfRIG fHerefore) the
i nk accommodati ng chanber is easily exchangeabl e wi thout use of the

remai ni ng anmedatitee eprengurechavdaningOmAsbelrown itheFibggia @f ither der
that negative pressure rises in proportion to the anmount of the ink

di schar g ( Aegahilvehpresfuze, valuesasibsttiet balllapcedghsttatte ( B), and t hen,
the negative pressure rises in proportion to the ink discharge amount (C),
it is 15 desFrapeethRapmanBfreféethft ABHUELILIANEEC dNs theh@regativee state

shifts fromAto B beforg opposi n ar%LIeI sides of the ink accompdati ng
portion are BFoughtei RS BSEB&CP?g?EFS L OFEc Fge TR GHIW S MR negat i ve

pressure Ch%QQESESA@EiXepEQttQ? %ngﬁgggkibgepressure producing

member may remain unsupplied with the ink even if the

15 Dbalanced state is reached as shown in Figure 2(cl) and
Figure 2(c2). Such a part can be used as a buffer
region which functions together with the buffer
portion, when the temperature and/or the pressure
varies, which will be described hereinafter.

20 On the contrary, if there is a liability that
pressure of the ink supply port when the balanced
state is reached, is positive due to the amount
variation, the suction recovery is carried out by
suction recovery means, which will be described

25 hereinafter and which is provided in the main assembly
of the liquid ejection recording device, is used to

discharge a small amount of the ink.



20 ink discharge in the ink accommodati ng chanber is different between
before and after the opposing maxi num area sides are contacted. Wth
respect to the first enbodi nent, the ink supply performance of thﬂ.MN&mz
contai ner has be 25 checked. A negative pressure producing nenber having a
pore size of approx 60 / inch is placed in the negative pressure producing
mat eri al chanber havi ng 2 4 JUN 2002-343 inner dinensions of 48mm x 46nm
x | Omm approx, and the air-liquid exchange path is in the formof a holl ow
pi pe having an i nner diameter of approx 7mm The negative pressure
produci ng material chanber is 5 connected to an ink accommodati ng chanber

i ncludi ng an outer walfeopstpptishBspst aft thel §ekypedd dm Ade raisin

mat eri al havi ng a maxi rumt hi ckness of ap%rox | rm and an i nner wall of high

density pol yetHRAGREFIEPES PREFAIRaIBPPalPRaFPRGESHERS MRRTH Whess of

10 150 d_pavi | .30¢n8.Then, _the ink i ked
Ut ¢ ough TG 19 LERRFS puF £ndr = ABCRBDARATC el s Bk e mat ot

chamber. 1t dian. RPN GONELAAEALLAG! ablitoht §RRSUgRMOYAN AP f4agal | ve

pressure property simlar tot hose shown in Figure 1 negative

static pressgicmhddgih§epbpkishabk! beedsaverby BY ifed Eidnpifd gure 6) was
approx 110mmAg.. The change of the negative static pressure relative to the

amount of t herddikirly SERar gesvag 85 thewinkn abicpmimddat iByy dwndidiy, t he
material, 20 thickness of the inner wall of the ink acconmmodating portion
and/ or the capishawry fnrEbggeeeclted B}telraamdgeailine treesiaik e produci ng
menber, the foll ow ng has been found. Figure 7 shows details of an actual
exanpl e 25 @fcadmmodghlingerpréionr dscedecedf undgar @ Glight (1), (2), (3) in
the Figure corresponds to the (1), (2), (3) in the foregoing disclosure of
t he operati dRgative spgegsurepphateq ppgubPy FhehdRk RFMAATing exanpl e
of Aregion_in Fiqure 7; Fjigure i.l Lustrates the operation of the ink
contain OiIPQWﬁfébr%@?Bﬁ #ﬂOEPBgrénFoi%&Fﬁ SPgEM %ﬁbqq(ﬁft¥ﬁgure 10
shows an ex | e of . H regj in, 5. Figure 7. . Fi gur 1 EQ t he operation
of the ink (?%g a?“’%élrerll%gttggg _relg!tcﬁ)re\ igrji?FTYLgrﬁErIJg_ c?Lr?jgt_ e é’))\r,{/?eru%?n(a)-(c).
I'n Figures S@nd-ddn é‘d%%gﬁf gﬁgngaeatiﬁstﬁes%qtﬂq%}uiva WY AL the sane

line as with Figure ?, suffix 2 indicates a sectional viewtaken

passage is promoted to move into the ink accommodating
portion using deformation of the ink accommodating

15 portion by the variation of the pressure. With such
use of the impact, a part of the air in the passage
may move into the ink accommodating portion, depending
on the configuration of the air-liquid exchange
passage énd/or the presence or absence of the air in

20 the passage before the connection, but such a slight
movement of the air into the ink accommodating portion
is permissible.

Referring to Figures 3-6, the description

will be made as to an example of states of the ink

25 container when the liquid is consumed by the recording

head connected to the ink container in the state at

start of use shown in Figures 2, (cl), (c2). Figures



10 along a line A-A of the liquid containing chanber in Figure 1, (b). For
better understanding, the deformation or the |like of the ink accomrpdati ng
chanber is nmore or |ess exaggerated. (1) region (1) in (1) 15 Thi34r iz
(before air-1liquid exchangi ng operation) is disclosed in the follow ng
three patterns. The patterns are within the present invention, and are
dependent on the capillary force of the3degative pressure produci ng nenber,
the thickness, 20 material or the like of the ink accommodati ng chanber
portion and the bal ance. (First pattern in region (1) in Figure 7) This
pattern occurs generally when the ink acconmodati ng chanber rather than the
negative 25 Ppresshee groguampyenedbéhe shamgesy ofn thee imdyat i ve pressure
control. Mre particularly, when the thickness of the ink acconmbdati ng
chanber portaepopgodabing-ghaphes 289 &gt veniRIESBT%hen t he
rigidity of the_ inper wall of the ink acconmpdati ng chamber portion is

relatively WPHRIUEhRE Batecialt shalbes ydddy then YURE AL Phr bR from t he

initial stat 5.the_ink,_is dischar from.th egati ve sur e produci ng
nmenber. Thi sf?'%ubécgﬁgg tRE rlggi §t°f%§qlnoerrde ltgggﬁhn%s%ﬁ41eer aclpfsc a7 ge- of the

ink from{hegne gggyg%?rﬁzéugg Rr 0quGi_NG yTRRRe ;i ,ﬁ%ﬁﬂ&fﬁ?}begkyhe

resisting force I'n I scharge of ‘the i1nk ein

accommodat i ngnhgharhesusiken thaiicakedss thd Hed iihar gorhdd aphibg negative
pressure produci ng nmenber, the ink is discharged fromthe respective

chanbers whilg bpkagafel asmehataofed ilgiatechgt weeyy. ifemithe ink is

di scharged fromthe ink accommodati ng 15 chanber, the inner wall is
def or med i nwandi gatéSetned spattienali plaeg A Df ithdiguneid) This pattern
tends to occur when the negative pressure produci ng nenber rather than the
i nk accommodetnhginhagbehamberuinnd iigunehd .neduk+i ve Royres&ure control,
contrary to the case of the first pattern. Mire particularly, this case

tends tol®cchtIWAERALRE BnAel 3kd SRHWRER MPActmfbuReRr &g hanber i s
oL el hhunf! ISRl U5 LN BOG ierrtELL 8 SRR LpeZo L the
the ink aCCOHEBQ%ELQQP%Q%@%%%-dP“éhé3n9?%§&%%§*§%£@§iéﬁé991n the
abscissa represents an ink discharge amount from the
ink supply port to the outside, and the ordinate is a
15 negative pressure(negative static pressure) of the ink
supply port. In Figure 6, the change of the negative
pressure shown in Figures 2-5 is iﬂdicated by arrow.
In this embodiment, the ink supply operation
can be understood in the three modes, more
20 particularly, before the start of air-liquid
exchanging operation shown in Figure 3, during
(mainly) air-liquid exchanging operation shown in
Figure 4 and after air-liquid exchanging operation
shown in Figure 5. In the following, the respective
25 operations are described in detail using the Figures.
(1) Before air-liquid exchanging operation

In Figure 3(al), (a2), the ink container is



2 4 JUN t002 -46 force against the discharge of the ink fromthe ink
accommodat i ng chanber is smaller than the resisting force against the

di scharge of the ink fromthe negative pressure producing menbe?{ JUN 2007
Thereafter, the 5 ink is discharged fromthe negative pressure producing
menber and the ink accommobdati ng chanber while bal ance i s maintained

t herebetween. (Third pattern in region £33)-in Figure 7) In this pattern
tends to occur when the 10 negative pressure produci ng nmenber and the ink
accomodat i ng chanber portion are simlarly ruling with respect to the
negative pressure control. In this Case, in the ink discharge in the
initial stat@mounited rto ithelirdmrdjowg fhexdt helmegbei stapeessustatt
produci ng nmenber and the ink acconmodati ng chanber while bal ance is
mai nt ai ned t dr glisewddie NAFFE IR SR bhecPHaFaraendd, thheadirr 11 ouuiidd
exchange state which will be described hereinafter starts. (2) region (2)
in Figure 7 2FChR@gfe RASSRIDP I the pinkeRecammedahing| chambesxensdngi ng
operation region. This region js divided into two patterns. For the purpose
of detail ed ﬂﬁﬁqyﬁﬁet?ﬁ??ﬂﬁﬁﬁ?%&ﬁ?ﬁ%s%ﬂrEh%u?EE'FHqPHQ region (2) in
Figure 7 s enlarged. 25 (First_ . pattern of.region (2) in_Figure 7) This
pattern oécuﬁ?%&ﬁ% %ﬂqﬁfé %1?ﬁmﬁbémp%%%%ﬁ%%d%fFﬁéu%ﬁaﬁBSPgFéPﬁér than the
negative 2 0 - r Cj i syruking Jn.the
negative pr eén;gtﬁheq\ica(z)ln%}) rﬁ;ﬁ\/%r?%%ﬁ%%?ﬁ?l %/,an/hnggggﬁé tfgli:lcllghgsscla%fe the ink
accomodat i ng € D EMIPYddStimdSat BAGt ENShYe F MiBKchOisWBeNat Re rigidity of

the inner 5 wall of the ink acconmmodati ng chanber portion is relatively
hi gh, this paixcrahdedmsice toyme cas . showh henaFighirguil( axehRargengn®perati on
region, the anbience is introduced fromthe negative pressure producing
mat eri al chamreonmidatirg ickamber is exchanged after the ink is
10 used up to the state shown in Figure 2(al) (the detail
will be described hereinafter referring to Figure 6),
the ink accommodating portion is slightly deformed
inwardly, as described hereinbefore.
When the ink consumption is started through
15 +the ink supply port 12 to the recording head 60, both
of the ink contained in the ink accommodating portion
and the negative pressure producing member are
consumed while the balance is maintained between the
increasing negative static pressures in the ink
20 accommodating portion and the negative pressure
producing member, as shown in Figure 3(bl), (b2).
This is called " first ink supply state ".
In this state, the liquid level in the
negative pressure producing member in the negative
25 pressure producing material chamber lowers with the

consumption of the ink through the ink supply port,

and the central portions of the ink accommodating



10 accommodati ng chanber (Figure 8a region) This is to balance the negative
pressures. By the introduction of the ink into the ink accommodating
chanber, the inner wall of the ink accomrodati ng chanber slightly fﬁaorns
outwardly, as shown in Figure 9a. By the 15 introduction of the i

ink is supplied into the negative pressure produci ng material chanber from
the i nk accommodating chanber, so that -%3quid | evel in the negative
pressure produci ng materi al chanber slightly rises. (Figure 9a->b) 20 Hy
the further discharge of the ink fromthe head, the ink is first discharged

fromthe negative pressure duci ng _ne r in this exanple. Hy this, the
liquid | evelP9RtiPR FEGALYV eSP§§§ua€wﬁ&%§Gbing mat eri al chanber |owers as

shown in the Figure. gur 8b_re ((Fi ure 9b ft r this state,
t he ink becorres di schipggg f?é S‘of—"ﬁl] 1:e 1:(r?e %5 pr oduci ng

menber 2 n t he
bal ance |s n‘a a%%gdaféere wg ik Eyha*%h%;mgﬁ %}&qu%g‘{f’mé&t he
negative pr e§<§{:‘rﬁaQEHQUEhQQp'IB@RQ'bﬂfOW&JdH téfteernt@rwefctaf%né wal | of
the i nk accommodati ng chanber 5 deforns inwardly (Figure 8 reglon c)

(Figure 90) .aMit 8epsoatbBUaRER @hel utent alel1 tdier WidY efiesn ienéd Nt roduced
into the ink accommodati ng chanber through the anbi ence introduction path,

and Figure 7poegion haeting. the (ESecond ffatpertiom eyl an (ydétrguee 7) This
pattern tends to occur when the negative pressure produci ng nenber rather

t han t he i nkreacbntbdabehgncearierthes nagatiye rprdasumsydietecen ethear e
control, contrary to the case of the first 15 pattern. Mrre particularly,
this case tehbls pecopredafidy PREHiaRerAih theomegrtivi RERSAWDEat i ng

chanber is relatively thin, or when the rigidity of the inner_wall is
smal | . As deREPHBEANPnMREPEInhef HEFS t ﬁé‘ea%ﬁ‘?eﬂ{eofg BRFF PR odiced into the

i nk dat hamh f th t d t I

chamber 1t REPaEt ERRqdRy B r B ind e st b SE TR ST f:e%ftﬂﬁg”?nerp: qur e

10). By the ¢8L£99H§t sgalafstt had Nhddt Grd e 30k aoﬁm{gmda,% banber, the
y d

i nner wal | the 1 nk accomodat i ng chanber sl i ght orns outmardly,
as shown in ghgdresidas b e ity ethtednimeaof ihdiepdd-#ioh h@eFBkmi s supplied

into the negati ve pressure

substantially simultaneously with the discharge of the
ink, so that stabilized deformation is accomplished.

15 This first ink supply state continues until
the air is introduced to the ink accommodating portion
through the air-liquid exchange paésage as shown in
Figure 3(cl), {c2). The negative static pressure
change relative to the amount of the ink discharge

20 through the ink supply port from the state of Figure
3(al), (a2) to the state of Figure 3(cl), (c2), is
such that it is substantially proportional to the
amount of the ink discharge, and the negative static
pressure gradually rises, as indicated by A in Figure

25 6.

The example has been described in brief, and

further detail will be described hereinafter.



2 4 JUN 2002 -49 producing material chanber fromthe i nk accomobdati ng
chanber, so that liquid level in the negative pressure producing materi al
chanmber slightly rises. (Figure 10a->b) 5 By the further ink disthatgeggrom
the head, the ink is nmainly discharged fromthe ink accommobdati ng chanber
in this pattern. In this case, the negative pressure does not change
greatly and therefore gradually increas¥$- because of the thickness 10 and
the rigidity of the ink acconmmodati ng chanber. Hy the discharge of the ink,
the inner wall of the ink accommodati ng chanber gradually defornms inwardly
(region b in Figure 10). In this region, the ink is hardly discharged from
t he negativézérg§§&ﬂg[ﬁ%ﬁﬂﬂﬁQR}QE?¥ﬁﬂﬁﬁﬁ%n%nﬂp?ﬁéFEPBre, the liquid |eve
of the negative pressure pr.oduci ng, mepber har&[ changes. I n region b, when
the ink is further d"d8rdt, ithel § nkeTEREF s hé?ﬂ@ﬁgﬁ%mtBSth of the
negative pressure pr.qduci mber_and the ink 20 _acconmmdati ng chanber
while the bépiﬁ(‘? vedLen rﬂqgi%ged ?Wér%%%?v@é% J(?%QPSFIOEU“B AEL{Gre 10). In
this region descrilead int for Lng. _fh hqui vel .of. the

negati ve prgggﬁﬁgﬁb%%JUC|néﬂ%e %WRI%&gﬁggug%dgéhggfnggk%WalF%ﬁf t he ink

accommodgt i Rg ehanhey defioF ;i APi & NMRERAYgé " 884987 Colf "FabbgalQni( Figure
1l1c). After this state continues, the anbience is introduced into the ink

acconmodat i rgipphamaratdr ouph thes agbataceas 2ndwaUNn2®@@3ure0 i ntroduction
path, so that state of Figure 10a occurs. (3) region (3) in Figure 7
Finally, redi(el)(,3)(d2) Rgurkigunét€(blhe &bZ)|i yhedleégahdngevedgi on wl |
be described. After 5 the air-liquid exchange ends, that is, nost of the
ink in the iofk thecomaataivageeeeghte prodpsiéndr geaberhdsi nk i s di scharged
only fromthe negative pressure producing menber. This region is divided

into the foﬂmtﬁgﬂtwlaét%@m%@nﬁba'ﬁ%gﬂuﬁatiétﬁréﬁceégia&nt(r@ in Figure

7) In this exanple, the description wll be de as to the case where the
pressur 0 n §9Re gtk %R:’E:%’r%d%%i{H’I@ecﬁéﬁbé}lt[‘)'@ggﬁéggsgﬁgf’é(ﬁt'i al Withe anbi ent

pressure. af Lafe U5 Aled ] G 6 XRBARAR EFOLAR rdB0AHARG HRRLE DY the

air is supplied from the air vent 15 through the air
introducing groove 17 and the air-liquid exchange
passage 14 into the ink accommodating chamber in

15 accordance with the consumption amount of the ink,
with which the ink is supplied into the negative
pressure producing member of the négative pressure
producing material chamber through the air-liquid
exchange passage. On the other hand, the ink

20 accommodating portion maintains the negative pressure
balance by the deformation thereof, so that air is
introduced with the discharge of the ink, and
maintains the configuration upon the air-liguid
exchange.

25 Therefore, the change of the negative static

pressure relative to the amount of the ink discharge

through the ink supply port in the air-liquid exchange



ink in the ink accommbdating chanber is hardly discharged. In the state
after the end of the airliquid exchange, a neniscus is generally forned in
the air vent path, the fluid comunication path between 20 the ne UU@ 00
pressure produci ng material chanber and the i nk accommbdati ng chanber o; zn
t he negative pressure produci ng nenber. However, when the liquid level in
the negative pressure produci ng nenber-3®Dwers beyond the top end portion of
t he ambi ence 25 introduction path, the neniscus is broken by the carriage
vibration or the like. By this, the ink accommbdati ng chanber is brought
into afluid 2 4 J UN 2002 -51 communi cation with the anbi ence through
the air venstp&eh. sphstantialyedqoge not tPrCrhk( aebskapiaeildy chanber
beconmes substantially anbientsfressure. Then, the inner wall of the ink

accommodat i FEEFATeMIFRL NG 5 1T RIVTHEEE ) nfdr dR¢Lcekes by Bestore by

the elasticity qf itself. However ener al | it _do not, return conpl et el
to the initF&YEﬁ%ﬂﬁ? highs PR ,gy€%?5$ﬂ% Becﬁﬁg %ﬁgﬁlphe inngP mally

deforns i nm%rj(‘jalc\éoibrﬁ%%ge? o%&%%%&gf%fﬁhasgtggflgitschaf—l%?vﬁ%%rlo t he ink

fromthe i nkK-“acc ?n er, i cases. ¥ﬁen, e 1k

accormodat i g (hanter dass,dinlc COMPLRS el [ S50F evEVBRaEL Lle sy essur e

therei n Becones anbi ent pressure. after e pressure of the ink 15

acconmodat i g +Charhess Becmst 4de B4 MPSPNSL +C1PEaSaUER chalge he i nner wal |
restores, the liquid level in the negative pressure producing nenber |owers

by the di schayggorof tite thK ink tdentepeér vef ptresprespheduci ng nenber.

Thus, the negative pressure 20 increases substantially proportionally.
(Second pat tierventnioregitte (3 k i actomgmed@afingnchhimbepapesr se ©aen be t he
liquid level in the negative pressure produci ng nmenber | owers beyond the
top end por dost wibutab et ereke | gerebatiPBnopathe pegRftd vienk accommodat i ng
chanmber nmaintains the negative pressure state. As descri bed herei nbefore,
the insilde GFAIRMTHRHAC %I%‘g?’ﬁﬁtl:ﬁ%n‘agrtpg L8Y 2CSOMMOSRALYIRY 2 4 J U

N 2002 -52 anbie th ' in. th nbi i,ntrodycti, th, th
{1 ui d conmuMHrITh SHFP R of Uf hEe LA ROEORReESHFdOBPHALE: G romber

Wih this Stale JRLY ALDES. ckDRAg LEaEaNoUTEdnaRd deeddcuifly evel 5 i
t he negative pressure produclng nber continues to

frequently occur between the discharge of the ligquid

from the ink accommodating portion and the

15 introduction of the air through the air-liquid
exchange path, as will be described hereinafter. The
time difference can be a cause of the negative
pressure variation, which however is tolerable in the
case of the ink jet recording apparatus.

20 When the air-liquid exchange path has a
degree of length as in this embodiment, the bubble of
the air-liquid exchange stagnates in the air-liquid
exchange path, and the bubble moves into the ink
accommodating portion when the amount thereof reaches

25 a certain level, depending on the kind of the ink.

This is also a cause of the negative pressure

variation upon the movement of the bubble, but the



| ower, as the case may be. By this, the ink is consumed fromthe negative
pressure produci ng nenber, while the inner wall of the ink accommvbdati ng
chanmber is kept deformed inwardly. 10 However, the neniscus nmay be zﬂ@ﬁﬁf
by the carriage vibration, anbient condition change or another c J% ng
t he i nk consunption, by which the pressure in the ink accommodati ng chanber
beconmes at nospheric. If this occurs, thébrnner wall of the 15 ink
accomodat i ng chanber restores substantially the initial configuration. As
described in the foregoing, in the air-liquid exchanging operation in the
structure of this invention, the pressure variation (anplitude Y and

peri od) dur iFAF 4 oR ris | &Rd arabl exWRsRgEPes 1igrdd vonfaineferis han a
conventional ink container gyst n1usin§ air-Ii%gid exchange. The reason for

this is that®S¥heF Wal 2 ot *FhéeF nke5REE R0 APPAT aFEmber 1S diet or ned
inwardly by t-he ink discharge.hefor he air-liquid exchange, as 25
described\M%%??ei%%n?fﬁ)f%ggﬁggﬁggg7£g$thgF8re, the inner wall of the ink

acconmodat i ng chanbery, énajci‘x‘%yﬁuﬁb‘lié dibaward %!‘é&%in%ethebyir{ hcei}%lglséic force.

2 4 JUN Z002 -53 Therefore, during the air-1liquidexchange, e ‘anount of
the air igtnodyced dféRahge paknaceaemadatinguskamenhdmye Radr in nmany
cases than a predetermned level in order to ease the pressure 5 difference
bet ween t he megeénperpresgukeppr pdugiged BENRee dubBlke dvdn aceopm@dat i ng
chanber portion. Hy this, the amount of the ink discharged into the
negati ve pregsurkzeypebdini bheminkr agconivadiadi nior paorttien rlowsaconmodat i ng
chanber tends to be larger. In the 10 conventional system wherein the ink
reservoir {ibRyeretothedaePngneherstipndeds thert adef-driguitheexghange

di scharged into the negative pressure producing material chanber

i mredi at el y RSh 351t $RAWRt LBnFdguzepAdddter rﬁcr?gd amddhtthfs t9e@%®r. 15 In a

solid i e de_printing,operation). for exanple, a | arge ampunt of the ink
is ejected. ?ﬁ'r%@ﬁoﬁ§8¢g}ﬁe Fﬁ? %gLQBﬁhﬁﬁsfg%ﬁﬁﬂ1 ¢ i he cont ai ner
Even if this r rdi.ng. S i nventJdon, the ink, supply
does not s;639%%Hg%%%gg§8pgb?%ékgb%@%¥@%§%ﬁ?%%%#ﬁég%ﬁgykﬂnéﬁﬁp{#ténk_ _

di scharge ingilfqabbmhbAYEAtedananede: thie b RIRSENtcddVaN ion, the ink is
di scharged whil e the ink accommobdati ng chanber is defornmed inwardly, a

buf feri ng ef{ecdbmmedatgngf poaitti ongdeTairmeX mirealt ot iR i SisieDa RS

vi bration thereof due to the carriage novenent or anbient condition change.
Referring tosfagerthin fb) theumtilkerliquid exchange state shown in

15 Figure 4(bl)and 4(b2). But, when it is plugged by
the bubble, the ink is moved from the ink
accommodating portion into the negative pressure
producing material chamber in place of feeding of a
new bubble into the air-liquid exchange path, as if

20 the air-liquid exchange state were carried out.
Therefore, the state of Figure 4(cl), (c2) is included
in the air-liquid exchange state in the present
invention if the negative pressure in the ink
container is substantially within a range of the

25 negative pressure of the other part of Figure 4.

In the foregoing, the air-liquid exchanging

operation of the ink container has been described, but



2 4 JUN 2002 -54 description will be nmade as to the operation during t he

i nk consunption, from another standpoint. In the exanple of Figure 7, (b),
the abscissa represents time, and the ordinate represents an amoudt SINGE0?

i nk di scharge fromthe ink accommopdati ng portion and an anmount of air
introduced into the ink accommobdating portion. The anmount of ink supply to
the ink jet head is constant, here. The33elid Iine (1) is the anount of the
ink 10 di scharge fromthe i nk accommodati ng portion, and the ink
accomodating portion is the anount of air introduction into the ink
accomodating portion. Fromt=0 to t=tl, the air-liquid exchange is not yet
started (Fi durehe ¢age . of nthéidefeghnahlet hnklsccompdatiisgharged from t he
head fromthe negative pressure producing nenber and the ink acconmobdati ng
portion, whighamber pprestiyrehbal BA¥entionai fhai Arerpsiaeedurion thee

di scharge patterns are as descri bed above. 20 The duration fromt=tl to
t=t2 corresﬁﬁmmﬁ%%P%¢uﬁ%ﬁ?a??ﬁufﬁ B?Ehéﬁﬂét?@gFBntPB rBg§Ven) of Figure 7,
(a). In this region, glr- excg urs gn the _basis of the
negative pressure bal CE scaﬁ 8? beR OrRGPrd&: 44X by the sol i d
line (1) £25 10

( i h from
acconnndatlﬁﬁnﬁor |d%tlnga§%%m%§§6egﬁfta ghzglngBgugpl Sftpﬁé air into
t he i nk acc 5 -0 on of the
solid line (2)3 %?@?%fég?ﬁﬁé%ggggmé n@Rbb e ?H&?hgﬁggﬁt ST O o ch
is equal to the wPpsduetibheodi thentmbduaed HAte ke iink accommodati ng
portion, is imediately 5 discharged fromthe ink accommobdati ng portion.
Hut, a prededietommedapengodhafmber .t heWhenr atiect nkn aeko®daiting he anount
of the ink which is equal to the final total anmobunt of the air is
di scharged. dtzamipér be defermadbdd.f tdm tihs Rayube, supeildeids intm ng
deviati%%

the negative pressure producing member without the

introduction of the ambience into the ink

accommodating chamber. On the contrary, the ink may

not be supplied into the negative pressure producing

member immediately after the introduction of the

15 ambience into the ink accommodating chamber with the
consumption of the ink. This depend on the negative
pressure balance between the displacement of the ink
accommodating chamber and the negative pressure
producing material chamber. Further detailed

20 description will be made as to this, hereinafter, but
it should be noted that timing of the air-liquid
exchanging operation may be different from that in the
conventional ink container, and by the time difference
between the ink discharge from the ink accommodating

25 portion and the introduction of the air into the ink

accommodating portion upon the air-liquid exchange,

the stable ink supply is more reliable because of the



10 as contrasted to the operation of the conventional ink container in

whi ch the ink acconmmodati ng portion does not deform The operation_is
repeated in the air |iquid exchange region. At a certain point of EidméUN Bie
anount of the air in the ink accommodating portion 15 and the anount of the
ink therein is reversed. After t=t2, the action enters the region (c
region), that is, the region after the -88~1iquid exchange, as shown in
Figure 7, (a). In this region, the pressure in the ink accomobdati ng
portion becones substantially equal 20 to the anbient pressure. (however,
the anmbi ent pressure state is not reached depending ton the situation, as
descri bed i nPehEeropéfertgpndnhdhenrtdmine |desfi athieon nkves copandat i ng portion
restores the initial position by the elastic force. But, by the 25

so-cal | ed yi 8¥BPRE2L| £agbeLSHSUGe RSP TW T Hole st sumpyioni tial state.
Therefore, the fin air. intrgg¥ftion ampunt Vc into the ink acconmopdati ng

I .
2 4 JUN 2002778526, EPBALEL OB ERg S hAH RTRE iR ¢ al vol ume (V>Ve). In the
region, the j} } e_Lok dating portion is used up. Referring to
Figure 12, tkgkdéggé?p?#%nl%%%ﬁaxéx (ﬁﬁéﬂ?%(?qqﬁ?E%&% wherein the ink 5
accommodag i ng chanber ti IS 1.8 i ach of the regions of the
i nk consunption. (a) véﬁ%halﬁgg o }ﬁ)r%%h?g%&g’leﬁgrde ST B r R QEeR exchange

(Figure 122)chelonR LGBpskapbral, e aldic iR X aNgEy, 10 the pressures
are bal anced between the negative pressure producing neﬁ%er and the ink

accommodat i ngcetmnbest ingi perthon MedomezONowEd tHdh he SIFLE, eh§e
negative pressure itself is increasing substantially in proportion to the
consunpt i on.offhehé5ai nkihtveluici nighg moeyat,i \&& [IRRS Uiek pr oduci ng nenber is
above the top end of the anbience introduction path. Wen the ink
acconmodat | M ePERPGRtiBIcRERAAGE] Desaness ist aomp lidte nEatd ve pressure in
t he ink ﬂfconnndatlng chanber is lowin the initial stage, 20 even to the
extent that PreBep#edtiopo¥Withydhe, adgivd iquid exchange path, as

shown in Figure 5(al), (a2). At this time, the. ink
accommodating portion deforms more toward the initial
state than in the air-liquid exchange state by the
communication with the ambience. However, even if

15 the inside pressure becomes the ambient pressure, the
configuration does not completely restores, and it is
in a slightly deformed state. In this embodiment,
the air-liquid exchange path has a large diameter, and
therefore, a small amount of the ink remaining in the

20 ink accommodating portion is absorbed by the negative
pressure producing member with the result of rising of
the liquid level in the negative pressure producing
member, so that negative pressure temporarily lowers.
Thereafter, the air-liquid exchange path is sealed by

25 the ink in the negative pressure producing material,
the ink is consumed similarly to the air-liquid

exchanging operation described hereinbefore.



cases. Therefore, if a fresh ink accombdati ng chanber is nounted, the ink
is supplied fromthe i nk accomobdati ng chanber into the negative p?$z@N?®2
produci ng menber with the result that liquid level in 25 the negativ
pressure producing nmaterial chanber rises, and the rising stops when the
bal ance is reached therebetween. In this case, the upper portion Z4J U
N 2002 -57 of the negative pressure prodfei ng nmenber functions as a buffer
region, so that even if the liquid |evel rises, the ink does not |eak
through the air vent. Hy the nounting of the ink accommodati ng chanber, the
5 negative pressure decreases even to the extent to positive, as the case
may be, but the propeWhgagihiesdiguddssravels it cvhelee®ytivieti al recovery
after the container nmounting. Thereafter, the ink is consuned with the
consunpt i on PREEERRedRICASERT Pathen B HgFbl ngl oWRER PRECOPALPE supply
system of the present _i xﬁntLon, ven,if. the negativ ressure_producing

menber is notoPi fP d°ﬁ5? & 7 5 IR HH WL (F%° ?1igﬁ$dp§§§ﬁ5ﬁ elBath of
th ti i ial.ch i i i nk
hcommadat | niBorn FoctamHiE g (RIS 1§ LD oLlCat Metlnilig | 1o

rember, i§ agybnkeRgERes OTRLALAN {ifed ke 2EpOMBRIALLDG paTLhon to the

negati ve pressure produci ng materi al by t he capi ry 20 force of

the negativecRRRBIHI @ PRI SR A | Ble CARISEImedbeh ef ghe. ptBBehik
chanmber can be assuredly used irrespective of the retaining negative

pressure prodHeeAgien25S CFuMgEr "etwileddeddyiprebaAngel df benkkaaent ai ner
exchange(Figure 12b) in the ink accommbdati ng when it is nounted, state of
the ink in theradberftadj.acent the during air-liquid 2 4 JUN 2002 -58
When the ink is substantially completely
10 consumed from the ink accommodating portion, the ink
remaining in the negative pressure producing material
chamber is consumed as shown in Figure 5(cl), (c2).
Normally, when the ink container is placed on a
carriage, the ink in the ink accommodating chamber is
15 completely absorbed in the negative pressure producing
member due to the vibration during the carriage
scanning. But, it is preferable that ink accommodating
chamber is inclinedly mounted such that supply port
takes a lower position with respect to the direction
20 of gravity. The change of the negative pressure
relative to the amount of the ink discharge through
the ink supply port in the state after the air-liquid
exchanging operation, is such that negative pressure
increases in proportion to the amount of the ink
25 discharge, as indicated by C in Figure 6. After this

state is reached, even if the ink accommodating

chamber is demounted, the ink leakage is not liable



in the air-liquid exchangi ng operation, the liquid | evel of the negative
pressure producing nenber is generally stably at the top end portion of the
anbi ence i ntroduction path, and the inner wall of the 5 ink accommpdati ng
chanber is kept deformed. Wien the i nk acconmodating chanber is defbulbiVd?
in this state, and a fresh ink accommopdati ng chanber is nmounted, the ink is
supplied fromthe i nk accomodating chard@®f into the negative pressure 10
produci ng menber with the result that liquid level in the negative pressure
produci ng nmenber rises. More particularly, the liquid level rises beyond

t he anmbi ence introduction path. Hy this, the inner wall of the ink
accommodat i n§heagerthd 5l ddsau e xtiands pagisage tédnoai hbe idokbr ought

into a slightly negative pressure state. Wien the ink is consuned after the
liquid | evel diischpdiging itiafe Thk §-3 cHMRIFEATEN BBEoABENCe With the

consunption pattern 1) -1- -Qéa %%en 20 %he gredeternined negative
pressure i s PESOHEYP ng (CHERRAT B Mg tReurdnd (2) ne¥chBKge of ink
S?PE?:ner af%%%gairdiq$n d %ﬁg&%&ge- Fi?grerlécg aféer tge gnd of the
quid e TG HE D5 1T GUT Y T2VRTSRT T The  feGatl Ve B 6¢SWFE produci ng
menber s sl owg hhan Lhe tGR, &Nl ke Ak ENE Crh PERQEUELL Umea
beyond the state shown in Figure 5(cl), (c2) so that
negative pressure producing member adjacent the air-
liquid exchange path does not retain the ink, the
negative pressure producing member adjacent the air-
10 liquid exchange path which is an ink supply path can
be filled with the ink with certainty, since when the
ink path is established by the exchanging operation
described in the foregoing, the ink accommodating
portion deforms with the discharge of the ink.
15 In the foregoing, the liquid supplying
operation of the ink container in this embodiment
(Figure 1) has been described.
Thus, in the example of the ink consuming
operation, when the ink accommodating chamber is
20 connected with the negative pressure producing
material chamber, the ink moves until the pressures of
hegative pressure producing material chamber and the
ink accommodating chamber becomes equal so that state
at start of use is established. When the ink
25 consumption by the liquid ejection recording means is
started thereafter, the ink is consumed both from the

ink accommodating portion and the negative pressure



path, and the pressure in the ink acconmodati ng z ~ ~u~ | ~uz -59 chanber
is atnospheric with the inner wall takes substantially the initial
position, or the pressure therein is negative with the inner wallzueUmgﬂmz
kept deformed. Wen the ink accommobdating chanber is 5 exchanged with this
state, the ink in the ink accommpdati ng chanber is supplied into the
negative pressure produci ng nmenber, andd4tthe liquid |level in the negative
pressure produci ng nmenber rises. Generally, it rises beyond the top end of
t he ambi ence 10 i ntroduction path, but bal ance may be reached when the
liquid |evel is belowthe top end. Hy the ink discharge, the inner wall of
t he i nk accpmudlacing meémbeerwiéiler fbel mimidigy negriad itiee giregtsistire t herein
beconmes substantially negative. 15 Wien the liquid |evel rises beyond the
ambi ence i ntpveiEsEren paehbalpacefeitierebedmesns t Mhexigaftei dtexchangi ng
operation region_after the above-described consunption process. Wen

bal ance i s r@hEhbianki| exchengpqgitdtice POCUTS phiegRithdhopdhdinf 20 t he

anbi ence introduction_pat the air-liquid exchangi ng operation starts
innediately.é%écﬁﬁgg?PbgaQPnatﬁg%ﬁ5ﬁ&£%§{iytQQ?%gﬁﬁﬁi? Y%e pressure
can be provided_even t [ al QHHEP i amber i.s exchanged in any
of the 25§)c0€§%?r%’t1|r8n°\9§r§ggeg§e( %ﬁ-r( g)c'l, SO ?hgt%%%glﬁ eootriﬂ?(esuppl y operation

5 PosSi bl e ndgeptdbng baskie bRbtRILA Wil LIE R E9Elineq Jod JUN 2002

-60 invention,a smalT negative pressure variation can be acco dat ed by

the ink accoppedahtpgaiettibfnorarthe RiaddidtiPtheeViglk idcddifndddting
accommodating portion contains the air as in the second ink supply state,
it 5 can accpspedahe bha €haageyof thee iandimsnea midd erenthe from the
conventional nethod. Referring to Figures 13 and 14, the description wll
be nmade as tuvegativkanressufrespaigiduciay Inahed aletchambeyr when t he anbi ent
condition is changed with respect to the ink 10 contai ner of Figure 1.
Figure 130i| FOBEPALEs a function, as a buffering absorbing material, of a
portion of the negative pressure producing nenber which is above the air

i ntroduci ng groove, and“§:b e fidhé&i 10y Hk B ol dh®i ng portion

and used from the ink accommodating portion without the

introduction of the ambience into the ink
accommodating portion, so that limitation to the

15 inside volume of the liquid accommodating container in
the ink supply process (first ink supply state) is
only by the air introduced into the ink accommodating
portion in the connection. As a result, the
limitation to the inside volume of the ink

20 accommodating chamber can be reduced without influence
to the accommodation of the ambient condition change.

In the structure of the present invention,

the air-liquid exchanging operation can be effected at
different timing from that in the air-liquid exchange

25 of the prior art, the ink supply is possible in other
than normal state.

According to the present invention, the ink



15 shows changes of the ink container fromthe state (air-liquid exchange
state) shown in Figure 4, (al), (a2) when the air in the ink acconmodati ng
chanber is expanded due to the rise of the anmbient tenperature or EQe
reduction of the atnospheric pressure. In this 20 Figure, suffix 1£4 JUN7002
indicates that it is a sectional view taken along the simlar plane as in
Figure 1, (b); and suffix 2 indicates tRat it is a sectional view taken
along a line A-A of the liquid containing chanber shown in Figure 1, (b).
Upon pressure reduction of 25 the anbient pressure (or rising of the

anbi ent tenperaturq%, the air_in the |nk acconnDdatin% chamber expands. As
shown in Fi fifte D3($aysteapdjaliKecmpietely. consuned Trpm the sk 1)
constituting the in ccommpdat i ng porti.on the liquid |]evel (2)_ are
pressed so %ﬁﬁpmwg$ﬁglvglﬁsﬁm%Frfhgnpn%naéaﬁiﬁﬁﬁﬂir1 ?xﬁ%??ﬁﬁé%£?eases)
and a part of_the ink discharges i .he negat.ive .5 pressure producing
mat eri al cha%%l?al?%’%nﬁ)?ﬁégﬁﬁkgg CS% % i ﬁg‘egé%r’ﬁ &p%rﬁr’c hlrqu]e. air-liquid
exchange passagenshpces! Bechaskbdn vahdmdl {he dadodraprrndating portion
increases, the amount of the in 'ow ng into the negative pressure
produci ngs Nefgibé # 4RI BB EREUMbhFeldn ithe gpera iGfe td1e tHLAWKbheYebsi n the
negative pressure produci ng menber shown by (3) in Figure 13(cl)) is

si gni fi cant lyhsmhkerethanedhen the nelgaacicammoedsuge porédweing

non- def or mabl e. When the pressure change is abrupt, the anpunt of the ink
15 fl owi ng ceembdrougiihemefore,| thei dnéx dramgugissayr Geedset hesnegati ve
pressure i the ink accommodating portion, and increases the inside volune
of the ink aegehhvdakchgngeebilenwisdh@utharss (7%, the rémaimindgal stage of

t he change, the resisting,force of the wall 20 surface provided by easing
the i nward PRt iekestipgemerRa2dEHmodati ng portion and the resisting

f i t the inj ti i nt, gl IV t] nmenber ,
a?écfu??ﬁghsThe ?IBQ}g%s%@?&hgé%agégﬁgggﬁﬁ:?g?ﬁégiéggﬁl quég?ggggr tth

A . ( . ' ! . e on
the FESIStaﬁ%PeQQQEQSE1§§% Iy S%QBﬂﬁi?%ﬁﬁlfJ“E#ék ﬁ@&&gﬂ??aéﬁgghﬂﬂrt'on SO

t hat when t arr expan t he”i nsi _ ( e 1 nk accomuodati ng 2 ~
JUN 7007 -623pgthkbelel NANCASRY tARrERAWed N H G esdBéfdnridp2y. Wen the
i ncrease of the vol une due to the expansion of the air is larger than the
upper limt ebnébafiti nBNeaa@mA tthen ,nkHd awsgotive NdPesderoegnseéseipr essure

proportion to the ink discharge amount (C), it is

15 desirable that ambience introduction occurs, that is,
the state shifts from A to B before opposing parallel
sides of the ink accommodating portion are brought
into contact. This is because the ratio of the
negative pressure change relative to the amount of the

20 dink discharge in the ink accommodating chamber is
different between before and after the opposing
maximum area sides are contacted.

With respect to the first embodiment, the ink

supply performance of the ink container has be

25 checked. A negative pressure producing member having
a pore size of approx 60 / inch is placed in the

negative pressure producing material chamber having



5 producing nmaterial chanber fromthe ink acconmodati ng portion through the
air-liquid exchange passage, as shown in Figure 13(bl), (b2). Thus, the

wal I's of the ink accomodating portion function as a buffer agai ngt Aigjgnt
condition changes, so that novenment of the ink 10 in the negative pressure
produci ng nenber is slow, and therefore, the negative pressure property at
the ink supply port is stabilised. In thgs enbodi nent, the ink di scharged
into the negative pressure producing material chanber is 15 retained by the
negative pressure producing nmenber. In this case, as shown in Figure
13(cl), (c2), the amount of the ink in the negative pressure producing

mat eri al chammer tkpaisiohy ofica@ases Whbinin kheOmas abp rok,r issiangmd t he
air-liquid interface, and therefore, 20 simlarly to the initial stage of

t he use, theimil presduvexchasgeaepatbnper ani theslfioght lof pogidlihev as conpar ed
with the pressure in the stable period, but the influence to the ejection
property of mimre |[haNing cpRciNBATr¢BREFRY AEaAPPEO&h 7aMm.a r ddw ding head is
25 practically small enough. Wen the anbient pressure returns to the |evel
before the pragafiee rREREFIER PFIERFYREr MR ifHe Ch@RP&Tatifre returns to

the initial 2 4 JUN 2002 -63.t t . the ink disch d f th

i nE :'i(r:"colnr‘iocf:ﬁr}r}f’gmb% t'f%na’énﬂn}‘egggﬁrg'%oa%aﬁg ﬁgﬁh‘nﬁe\felm pérg(rjnuci (ra]g
nber due tQ th ' . ' dat | tion,

M AL R e il R o S G e e St T
. ' | ' ng. N .

to Figure ;}ﬁéeffal angy { Ry atmsxqﬁaﬁrltn&b?gﬁ;gs & quﬁ%gegm ga,ga;eratlon

when t he st e state shown 1n Figure 13, der the
changed pressyrénddt evaiheoknht gal qepsiati 9613Q tafhieind hgi¥essur e change.
This case is characterized by the change of the interface of the ink

retai ned in tdeimagatéveapr rasting pr ododimog retleness tdmtagimtance i s
mai nt ai ned agai nst the changes of not only the anqynt 15 of the ink

di schar ged f¥%hmm hand nkavéngnaodalumg peprosn 30wm-al dtherhe thegainke
pressure due to the volume change of the ink acconmobdation per se As
regards the ¥2|2u¢hedbereERTOHERafBENEndF sumP Livhipaads ¥hitih of the
negati ve pressure, produci ng nenber. 2D and the ink accommodati ng chanber in

t he presema9?@%%%Y%n?r??ﬁﬁf?hBrgpgﬁ&B@iWPtGFiFﬁkqhﬁﬂeﬁﬁrt%ﬁdﬁﬁﬁ the air
ron e AU U TRO0S. ADSOLBAPT, SR e gt v 2

material cha erm in“ink-discharge a YRk chanber

under the wasdscondi bigBoREeYaliaR Ol cl Ml RIS AE S & higrgxi mum
i nk pressure producing consi deration of the accommbdat 1 ng

15 6. The negative static pressure during the ink
stabilized supply period (B in Figure 6) was approx -
110mmAg.. The change of the negative static pressure
relative to the amount of the ink discharge was as
shown in Figure 7. By changing the material,

20 thickness of the inner wall of the ink accommodating
portion and/or the capillary force generated by the
negative pressure producing member, the following has
been found.

Figure 7 shows details of an actual example

25 of the negative pressure curve of Figure 6, and (1),

(2), (3) in the Figure corresponds to the (1), (2),

(3) in the foregoing disclosure of the operations.



and the anount of 2 4 JUN 2002 -64 the ink to be retained in the negative
pressure producing material chanber during the ink supply fromthe ink
accomodat i ng chanber, and the thus determ ned vol une of the negatijmszZ
pressure producing nenber is 5 contained in the negative pressure produclng
materi al chanber. Figure 14, (a) shows a volune of the initial space
(volune of the air) of the ink accommodating chanber when the ink
accomodating portion does not 10 deform at all agai nst the expansi on of
the air (abscissa (X)) vs the anmpbunt of the ink discharge when the pressure
is reduced to Patm (0<P<1) (ordinate (Y)) (broken line (1}). As will be
under st ood fFrigureneé gslapls & hdetsi hnofingnoéxanplenkidBsciemign vt i s

approxi mately expressed as follows, where P is the pressure upon the
pressure redd@imsn 1 Okmune @ jklastrgtesotheneresetign sifr theount in the
i nk accommodat i ng chanber ((0O<a<l), and VB is_a volune of the ink
accommodat i AR EPHrAIRAE ) thph HeILPThE Ehgyse Jdf ithdh® ©54L% he i nk

accommodat i ng. chanber expanded t he pressure reduction, is |arge when the
anount of t r‘@éa’l (et BS’SQ‘?Ees%I ?Fo‘é’g BRaE*PEPGE QfoFhtTSH The T nk i s

or opor 1§ anal TG AroU=bi Lt nenong §hey {Bs8S Ep iR itk

proporti onal e ‘ano Ini alr: bV =

((1-p)/p) X%r%(ﬁ]a\é%er'i&)tlég)BV\Péﬁ'igﬁafﬁ Fasu%@wntinoftgg iscﬁxfg@éclﬁeo annot be

| arger than e anmount of the ink in the ink acconmo anber, it

depends on the ampnt pf Figurek gcagamdat edriFRit ialingi &ed laa) X
VH....(2) Therefore, the estimation of the ink
sectional view along the same line as with Figure 1,
(b), and suffix 2 indicates a sectional view taken

10 along a line A-A of the liquid containing chamber in
Figure 1, (b). For better understanding, the
deformation or the like of the ink accommodating
chamber is more or less exaggerated.

(1) region (1) in (1)

15 This region (before air-liquid exchanging
operation) is disclosed in the following three
patterns. The patterns are within the present
invention, and are dependent on the capillary force of
the negative pressure producing member, the thickness,

20 material or the like of the ink accommodating chamber
portion and the balance.

(First pattern in region (1) in Figure 7)
This pattern occurs generally when the ink
accommodating chamber rather than the negative

25 pressure producing member is ruling in the negative

pressure control. More particularly, when the

thickness of the ink accommodating chamber portion is



10 di scharge anount from the i nk accomodati ng chanber under the worst
condition is such that when the nmaxi num pressure reduction condition of the
anbi ent pressure is 0.7atm, the maxi mum anmount of the ink di schard# RigNfigem
t he i nk accommodati ng chanber occurs 15 when the volune VB of the ink in

t he i nk accommodati ng chanber remains in the ink accommodati ng chanber. |f
the ink bel ow the bottomend of the inkgghanber wall is al so absorbed by

t he conpressed absorbing material in the negative pressure producing
materi al chanber, 20 then all the ink (30~ of VB) remaining in the bottom
end portion mis considered as |leaking out. In the present invention,
however, therektbeebymbhatkngopowheonttef oigsdiinty espditse irmmehe expansi on
of the air, so that inside volume of the ink acconmpbdating 25 portion after
the expansi orelk ¢&rtgbe thinachemmadiadd ngolClhadber tHE ik ab®ommodat i ng
portion before the expansion, and the ink retaining |level in the negative

2 4 JUN 200xekstpyetguhégapr o§héEngatdesn endsahferoGinges so as to

mai ntai n the bal ance agai nst the variation of the negative pressure due to
the deformation of th&Di hRCadBEBES ARG AFPe e 3t apFatetate, the
5 negati ve pressure bal gnce Wi_t h tt%%oneg%ti Ve JUESsure rodygi ng nmenber in

whi ch the neﬁ%‘?i Vé}.‘pi‘gs bF&hF‘§gF8duce IS eké’ﬁ Jy t%gpl{ Ak 11om t he i nk
accomodal | Ngr BALELAR hEABCRSOATNNG RLLTUIdd Lille Qf)é@i\mégﬂﬁ’%ﬂfa%é in the

negative pressure producing material chanber is 1 . n the reduced

pressure is Egéﬂﬁg’fl)chead&%!n%rgte JFe tHED Uk Hrddecndiddgdtové in the ink
accommodat i ng” chanber shown in Figure 13(al), (a2) is a (0<_ a<-1); a volune

of the ink ageegnudat predR@inicdmdrdiedr & s mapanstiodn thewn in Figure
13(al), (a2) is 15 VB; a volume of the ink acconmobdating portion at the
initial stateeébstihg Sbaice iagaimisth tthee ddigdrage feaCetlnd e Fnowr wall is
closely contacted to the inner surface of the outer wall) is V; the vol une
of the iak atbenmibHaeicepmpedatdimd rhamben ablAftentehe sing P9 fizgtvB
(r>1), r* =VQ VB (1<r'<r), then the ampunt 8V of the ink discharge is

appr oxi mat el $ischprggdn fFescmhe nagptiye; RERISUEHPTHRIGERS mDdat i ng

portion expands.and discharge t ink._ Since the Jink_ 25 discharge anount SV
fromthe inkmﬁglt?&ﬁno%é’ﬁ r}d’%dﬁ qéaragedff TR NERE pRET %%13_%%% anount of

the volume change ot (A8 13 bdihddle i MnAGHUTRAR {AGr&06£H88raNd 2 4 ~UN

200z
When the ink is discharged from the ink accommodating

15 chamber, the inner wall is deformed inwardly.
(Second pattern in region (1) in Figure 7)

This pattern tends to occur when the negative
pressure producing member rather than the ink
accommodating chamber is ruling in the negative

20 pressure control, contrary to the case of the first
pattern. More particularly, this case tends to occur
when the inner wall of the ink accommodating chamber
is relatively thin, or when the rigidity of the inner
wall is small.

25 In the discharge of the ink in the initial
state, the ink is first discharged from the ink

accommodating chamber. This is because the resisting



-67 the amount of expansion of the ink accomodating portion under the

bal anced state, 8V = ((1-p)/p) x a x VB - (r'-1) x VB....(3) 5 Thus, the

i nk di scharge anmount is snmaller by the anpbunt of expansion in the unmmrmz
accomodati ng portion. The amount of expansion of the ink acconnngatlngl
portion (r' -1) VB has a relation with the negative pressure generated by
the negative 10 pressure produci ng nenbge- and the negative pressure of the
negative pressure produci ng nmenber has a relation with the amount of ink
di scharge of the ink acconmpdati ng portion. An exanple of the relations
wi |l be described. The anounts of the ink in the ink 15 accommodati ng
portion bef doegcchagwisssturtthe/adischangendf i bhehenkt bbs that énwi | | be
considered. In Figure 13(dl), (d2), it is assumed that negative pressure
produci ng mEwsemmoi &t iddHi FRARYEF o eSHRALL AL ThgnnEhBereBagitaguni f or m
capillary force generation 20 elenents (no | ocal unevenness) each of which
is in the f8PHRSE aqfides hathhdLSEReTes Qhir FARelnkehra™ 4R8 that |iquid

level in the stable state shown in Fi 13(d1), (d2) ri by 8h f th
Cate bof or SSAE Wi RARS BNl CFBNUCHaRgBCHon | APRFBAESSEa( SDE (a2) 25

V=5 gkt I g 1L0E DROBLYE BLaSRLS AR abER AL e Tk

supply port "0 e nega pressure  Z

changed by t f : 2 AVahLatkkon rel _t sitive
o essure di romacan SRL TR, AR B0EaRARARKE R RN I Gapndn.

bet ween t he jregatinies &S Sth&€beb8tiwBeni. Nk accommodati ng porti on between
before the pressure variation and in the stable state is equal to 6Q since
t he negati vg riass wetbatante regkept (W)t hnt Fegnegatziyve pressure 10
produci ng menber. The relation between the difference in the negative
pressure and t he anoum bthisopatbtevar tendsntpsodependden dhet he
configuration of the ink acconmodating portion, but they are generally
propor t i Phalnegafibre PHeS8ppesPrednaifqufeaPes sindedhEs idke cont act ed

together. The proportional constant is k (k>0). . .
accommodating chamber portion are’ similarly ruling

with respect to the negative pressure control. In
this case, in the ink discharge in the initial state,
the ink is discharged from the negative pressure

15 producing member and the ink accommodating chamber
while balance is maintained therebetween. With the
balance maintained, the air-liquid exchange state
which will be described hereinafter starts.
(2) region (2) in Figure 7

20 The description will be made as to air-liquid
exchanging operation region. This region is divided
into two patterns. For the purpose of detailed
description, the negative pressure curve in the region
(2) in Figure 7 is enlarged.

25 (First pattern of region (2) in Figure 7)

This pattern occurs generally when the ink

accommodating chamber rather than the negative



8Q=kx ( VQ- WVH) - k x (r'-1) x VB ....(6) Fromequations 4 to 6 20 8V

=Sx kx (r'-1) xVB....(7) Fromequations 3 to 7 8V =((S x k)/(1+Sxk)) x
((1-p)/p) x ax VB - (1/(1+b)) x ((1-p)/p) x a x VH...... (8) Vheq%gnﬁNz
opposi te maxi num area sides of the 25 ink acconmodating portion ar 002

contacted to each other before the pressure variation, the relation between
t he vol une of the ink accommodati ng port4Dh and the 2 4 JUN 2002 -69
generated negative pressure is different depending on whether they are
contacted or not. Therefore, the relation between the initial space vol une
of the ink accommobdati ng chanber before the pressure reduction 5 and the

i nk di schar gprgssvmnentpiciuming insebensi s epukteat &0 bheegegatane8, but has
an inflection point. Wien the cross-sectional_areas of the negative
pressure pro®FESERGRemEr et e diM9Ee PRI BEPRhAT AY - onheRethei ghts, or when
the densities of the 10 capillary force generation el enents are not

uni form t he thésHoQss ©F ddtordi ace dahiRI acheBRer PRTEAGR: ii6h 3, when

V<0, th V=0. .In .ot , th t_of .the i .hot

hrough the AT Exierye BAoUREs (ROnFLR BAETnBE poPE SRR 15 thi s
tate, |_y .t I L psi i dat i
or 1 on occur@iy 25t VARE BUE s Sailfal EERGTCHRIHER RbekiBn B8 TNOCITRCT ! N0
| arger than tha Amopnty Oﬁi%t'i',e_tﬂi‘iﬁs.'ﬁa%@érhnkeﬁEiQQ'EBD%Eth 20 chamber, it

depends on the anpbunt "of the ink accommodated initially: 6V = (1-a) x VB

----- (9) Figure 14, (@ ©hev&id-Vohui® €kchBfgingt bpkraraesa of the ink
accommodat i ng chanber (volune of the 25 air) before the pressure reduction

absci ssa (X) regiagh, nkheli smbhegee abdubhtradtibedsfabme thieanegaidnsd he
pressure is reduced to Patm (0<P<l) ordinate (Y)
pressure producing material chamber into the ink

10 accommodating chamber (Figure 8a region) This is to
balance the negative pressures. By the introduction
of the ink into the ink accommodating chamber, the
inner wall of the ink accommodating chamber slightly
deforms outwardly, as shown in Figure 9a. By the

15 introduction of the air, the ink is supplied into the
negative pressure producing material chamber from the
ink accommodating chamber, so that liquid level in the
negative pressure producing material chamber slightly
rises. (Figure 9a->b)

20 By the further discharge of the ink from the
head, the ink is first discharged from the negative
pressure producing member in this example. By this,
the liquid level in the negative pressure producing
material chamber lowers as shown in the Figure.

25 (Figure 8b region) ((Figure 9b)

after this state, the ink becomes discharged

from both of the negative pressure producing member



2 ~J UN 2002 -~0 (solid line (2)). Under the above-described condition,
the ink discharge anount has an inclination which is |ess steep by 1/ (1+b)
(O<b = 1/(S x k)), as shown by the solid line in Figure 14, (a)., b wi ||
be understood fromthe broken line (1) and the solid line (2) iR4F#@EﬂB214,
(a), the estimation of the ink discharging anount fromthe ink
accommodat i ng chanber under the worst edsdition, can be nade smaller then
when the ink acconmodati ng 10 portion does not deformat all in response to
t he expansion of the air. This phenonmenon applies upon the tenperature
change of the ink container, and therefore, the dischargi ng amount is
smal | er duriamg ttiee pirkssaceonmgdatiog ehember wihd lee e fakanee sks 15
approx 50 deg. As described in the foregoing, according to the ink

cont ai ner ofmaiftpivedntheRGBREWERD -t hEYeriFasi dieofl idbiditevel the ink
accomodati ng chanbe. .x due to the change of the amhi ence condition, can be
20 acconmoddiR® MRIabhY§ BYCERYIReIO ’ﬁﬁbggﬁi?ﬁniﬂﬂﬁﬁ§l Wt RET al

chanmber but al

0, by the ink co ati.ng chamnber ving the buffer effect
provi ded by 3N F?%rb%@%rowa? edﬁﬂﬁﬁﬁa%ﬁthﬁgqqﬂP %ki) TR chanber per
se until the,outer periph i he, i : cqﬂpqggt' i on becones
subst ant iga! I?/ee ﬁ%f %%wgﬁgli%nﬁgrl%%e}ﬁ %her;%%f%t e cas#dr% p%]ts the ink
accomodat i on capaci t ¥ £@h t RStk ACRUTIRIAANG st d, Hhk 2008; edde chanber

can be significantly 1 ncreased while accepting the anbient condition

change. Figuie iAtrb@hceahemid adld Yirfihscdnitodt e charfther i nk
accommodati ng portion and the ink discharge 5 anount fromthe ink

acconmodat i nghpeughomhewatibitene, iwhteroddret orbi patte, odnd heigeneainer i s
changed fromthe atnospheric pressure (t=0) to Patm (0<P<1)

(pressur er eduegilont aceprsherein the volune of the air at the initial stage
is VAL, In Figure 14, (b), the 10 abscissa represents tinme (t), and the
ordi nat elfs &SespoderattEerd iifk zativmodat iHtEWPeRt7bn and the anobunt of the

i nk discharge fromthe ink accommodatin ortion, erejn chan with
time, of the amount ofrhtlﬁeﬂarﬂzzecﬁrécqﬁﬂ‘b% ’E‘? M eie ¥ ‘RnaE]B%n%gggib‘ﬁﬁ portion

15 is indicated b%Fﬁﬁg%§(§%éﬁﬁié£Agé¥a{g%hegnghg ek 2ggg9 with tine, of

the vol une oPTERE Ing portion Is indica the solid |ine

(2). InFi guEEcJJﬂ‘unoﬁ%1in@ecr§§xﬁ5§§ 0 +heihdki £0ML@I AEFatOvEESPONdi NG tO
t=ta, t=tb, t=tc, t=td are
pressure control, contrary to the case of the first
15 pattern. More particularly, this case tends to occur
when the inner wall of the ink accommodating chamber
is relatively thin, or when the rigidity of the inner
wall is small.
As described in hereinbefore, the ambience is
20 introduced into the ink accommodating chamber from the
negative pressure producing material chamber in the
air-liquid exchanging operation region (region a in
Figure 10). By the introduction of the ink into the
ink accommodating chamber, the inner wall of the ink
25 accommodating chamber slightly deforms outwardly, as

shown in Figure l1la. By the introduction of the air,

the ink is supplied into the negative pressure



20 shown in Figure 13 (a), (b), (c), (d), respectively. As shown in Figure
14, (b), upon abrupt anbi ence change, the ink accommobdati ng chanber can
accomodat e t he expansi on of the air, before the stable state wgfrﬁ&n t he
negati ve pressures are 25 bal anced between the negative pressur pJ A0z ng
mat eri al chanber and the ink acconmodati ng chanber, is finally reached.
Therefore, the ink discharge timng 245-JUN 2002 -72 (fromthe ink
accommodat i ng chanber to the negative pressure produci ng material chanber)
can be del ayed upon an abrupt ambi ent condition change. Therefore,
according to the ink supplying 5 system of the present invention, even
under the vaprodscisg aameirtiadn chiamdenlfarandehd ank hecabmmedpansgon of the
air introduced by the air-liquid exchange is enhanced, and the ink supply

i s acconpl i shedmberh swathaitz dtliayi hdgmelvd ipridyeunegadiver pngssheeuse of
the i nk accommmbdating chanber. According to the ink supplying systemof the
present i nveREFPEHCinFe MadeFielr Sharsst weldratthy nehB@fve pFEF8ERe produci ng
mat eri al chanBer and the ink acconmodati ng chanber can be determ ned
relatively 15 FFéBI)y by properly selecting the material of the ink
accomodati ng portion_and.the negative .pressure produci ng nepber, even to

t he exten%’ of 1:2 or P rg:élre\%\n ﬁ%q‘p?rracltr}kga ]ﬁ?/.af/@%ngfﬂlé gBFf ggagffect of
the in$ acco dat.i.ng .C I, i d SRR t f tion of 20 the ink
accomodat i n{(EI]rH%o?LI ?{o%si nt glyaid?lﬁ I qw%ﬁad;xfcﬁéalpngteggt g{lgaf romthe state at
start of usezigompeladsedy WHdMbkd N& range eicidenel ashi ¢ndef epmmti on. For
the purpose of effective buffer effect of the ink accommodating portion,
it~i s desirabhe hbeahtiveapnddsure tdedinot nchdiege Nraseogmadat i ng portion
when the deformation of the ink accommodating portion is small, nanely,

t hat anount thetrledoxier gnadusl InkinceasddNb@0d2se 78fatbemrbdakinegsporti on
of the function in the ink accommobdating portion before the air-Iliquid
exchange 18t aprdather rifgd didnnert itdhe ink ssegommogat hugf chagbemg, fir st
enbodi nent has been 5 described. Another enbodinment will be described. In
the fol | owi n§¥YeB8diGHSALEHY ¢ TR ¥ egbPhigi RABBAVARAL OfvAPRod& el enent s

can be Conblgggbmmodating chamber gradually deforms inwardly

(region b in Figure 10). In this region, the ink is

hardly discharged from the negative pressure producing
15 member, and therefore, the liquid level of the

negative pressure producing member hardly changes.

In region b, when the ink is further
discharged, the ink is discharged from both of the
negative pressure producing member and the ink

20 accommodating chamber while the balance is maintained
therebetween (region ¢ of Figure 10). In this region,
as described in the foregoing, the liquid level of the
negative pressure producing member lowers, and the
inner wall of the ink accommodating chamber deforms

25 idinwardly (region c of Figure 10) (Figure 1llc). After
this state continues, the ambience is introduced into

the ink accommodating chamber through the ambience



(Second enbodi nent) 10 Figure 15 is a schematic illustration of an ink
contai ner according to a second enbodinent to which the liquid supply
system of the present invention is applicable, wherein (a) is appej tive
view, (b) is a sectional view. In this enbodinent, a 15 comunicatio
tube(air-liquid exchange passage) 114 is projected upwardly in the verti cal
direction froma side opposed to the beipem surface of the negative
pressure producing material chanber 110, and a liquid plenum 118 is

provi ded at a negative pressure 20 producing material chanber side end of

t he communi cation tube in place of contact with the negative pressure

pr oduci ng neitmerodaati bhepaédi, ngootthiatie sradgat iofe Firqassirld) prachict $19

mat eri al chanmber 110 is provided with a guiding nmenber 111A for guiding the
25 ink acconfiddaréggophésein1Fdgurieede are different fromfirst

enbodi nent. Lateral sides_of the ink accommodating chanber 150 are provided
with respective 2 4Fingliyzogegirn {30 dax &d e i brsfteoHthand
correspondinglé, t he uidigg nenber_lllA_Hir@{ovided with recesses 111B. In
the other re3pkctiTuife ECralas: £994°8 #Y S 9sfTiRReY he REHREI ner

accordi ng_to, Enbodinent _1.. A 5.negatiy ressure producin teri chanber
110 hol ds° a Jﬁ%%aﬁ5?5?3&&reé{cﬁlragg’l?cieﬁésge%éér{ 11I<§' TP c‘g%i elll%l,‘ and is

provi ded mjtDnaeﬁgnknﬁuBEE£m&%%%t%%%h§ﬂ%ﬂ§érYﬁghi'a.?é?%%éf ﬁeportion 116

and an air introducing groove 117. _ acconmodat er 10 150 has
an i nk acconppgag sngdiBehbirgeal $31608dnt WA dvgddeyd Pessy@d 154 having

an outer surface corresponding to the inner shape of the casing(outer wall)
151. It has prbdvenhglhembami nahiel frapardd ans 1dHv Bdel amntdktdéschar gi ng
outlet 152 sealed by 15 sealing neans 157 such as a film The ink discharge
port 152 is fodvodedgwite pat®exiney 160 as a seal nenber, and when the
negati ve pressure producing material chanber and the i nk accommodati ng
chanber aPe C(Bhnstt pattersa®@f gEadon t(h) dohrkqure) Ppbrtion is 20 sea

t hereby. By the provision of the cqomunication tube extended from_a side
opposite to the bottodPsitisc &XaMalfe fdifatdere pirEkenr evbl bdoei Rgdfat eri al

chanmber, the ink a%ﬁpnnndati ch er,.can be easi%g npqgted to or 25
denount ed fr8fh the *REGAESTe HIESS FroRR Yy Rt ePf at®hanber in a

direction peppeaghEihd ng® Y B S aGh M ad O PPathye Pressure

pr oduci ng
ambient pressure after the air-liquid exchange region.

15 After the end of the air-liquid exchange, the
ink in the ink accommodating chamber is hardly
discharged. In the state after the end of the air-
liquid exchange, a meniscus is generally formed in the
air vent path, the fluid communication path between

20 the negative pressure producing material chamber and
the ink accommodating chamber or in the negative
pressure producing member. However, when the liquid
level in the negative pressure producing member lowers
beyond the top end portion of the ambience

25 introduction path, the meniscus is broken by the
carriage vibration or the like. By this, the ink

accommodating chamber is brought into a fluid



2 4J UN 2002 -75 material chanber. At this tine, the positioning between
the ink discharge port of the ink acconmobdati ng chanber and the

conmmuni cation tube of the negative pressure producing material chardddiZ002an
5 be easily effected by a guiding nenber 111A. Therefore, when the sealing
means 157 is unseal ed, the connunicatioqstube is free of additional force,
thus permtting assured connection. Theé Jont ai ner is fixed by engagenent
bet ween a projected portion 150B 10 provided in the ink acconmobdati ng
chanmber and a recess 111H provided in, the guiding nmenber 111A, and the
seal of the i.ng.parti. S a . 0 her with the Oring. A
cut - away ppr‘??%sﬁaﬁggﬁfggy}v %(r.i]ll itrilet %3“6%%&%%3‘%&%%‘? Frée u3tt Whe “the ink
accomodati ngadR chafel iheliyiRuuhad 1d Ad! SeROULHRDA AL LG | 1 AUl
plenumis not inevitable by using L-shaped comunication tube, “for exanple.
As regards tBRahb8¥ HebbfitdMsuid At iHE y S &l €15 ¥s@se SMBIrheas

possi bl e, since then the anmount 20 of the air noving into the ink
accommodat i nghehafher wpan tofe wennen i arcamiodet 1 egucRembet hbviisg
necessary to use a liquid plenumhaving a | arge size, the liquid plenum may
be provi ded keéh defoqmed dewectdlng tecimticmddtorexayptke two el ectrodes
are 25 disposed in the liquid plenum and the resistance val ue between the
el ectrodes i ¢lpehigisy) of( tifiseld fenbdWIWRNRY, gonerdUNy 2002 dBesFinglire 16
(a) is a schematic illustration of an jnk container according to a third

embodi nent, GSHBFB GPRRIEAENY ¢ Fh&ipiitidstehtRcorBrdg €86 the present

i tion. 5. 1n thi nbQdj. t, i nt |. head trid 00

Const t ut ed BYCRRARS dYAROEVTE GRS AL SERALREE oFe bt SREEAGTE 11 er ent
liquid | L t . i Nt hi i t d
oo (el Lo mgeio (000 bl (9 Lol LGSt o1
accomodabi ngnkhenki Gyices cith el hddhdda fLSMERAALLPY ¢hapers 450, 550,

650 are detachably nmountable relative to the head cartridge 300, In this

enbodi ment, pAsekder Thends e e décomivesting oehmeen dbesi Akt
accomodat i ng chanbers and the associ ated negative pressure producing

mat eri al chapbapietehy hest s tevalgei 80the sppevgudedtherbia hol der portion
302 which coverings a part of outer surf aces of the ink accommobdating
chanbers. Theerahe20ambdemtodmassphanbers are provided with latch |evers

Thus, after the pressure of the ink

15 accommodating chamber becomes the atmospheric
pressure, and the inner wall restores, the liquid
level in the negative pressure producing member lowers
by the discharge of the ink in the negative pressure
producing member. Thus, the negative pressure

20 increases substantially proportionally.
(Second pattern in region (3) in Figure 7)

In this pattern, even if the liquid level in
the negative pressure producing member lowers beyond
the top end portion of the ambience introduction path,

25 the ink accommodating chamber maintains the negative
pressure state. As described hereinbefore, the inside

of the ink accommodating chamber is isolated from the



459, 559, 659 having | ocking claws. A guiding nenber is provided with
engagi ng hol es 303a, 303b, 303c corresponding to the | ocking cl aws.
Therefore, the connecting state is maintai ned assuredly. The 25 & s&ﬁfi've
| i quid containers 450, 550, 650 have substantially the sanme configu 0 S,
and by provision of identification |abel (unshown) for 2 4 JUN ZU02
preventing erroneous mounting, the correxd- mounting is assured. The hol der
configurations maybe different depending on the colors to prevent the
erroneous nmounting. In this case, the volunmes may be nade 5 different
taki ng the use frequencies of the colors into account. As a _nodified
exanpl e of t#HBPERDOEI R¥nither MEMHSFHRT V& ik SRR PReRutRhEoRBEEL PRI
chanbers 410 0),.610 , be made separable relative to the liguid

ej ection por??gﬁ; 5 esﬁg%éq TR G E ,OQIP?EB.a?%y?ﬁiEhﬁagﬁgagﬁVﬁ one

bl ack (M) TMayeDe,RLOYAG-Qnd heddlc acoampdali 09 chagber . Hy the

integral confrguratroh as 1n e erronéous nounting of the

contai ner cap,ba+Rk aueNt &the it N &mé@ntaﬁadtﬁaelmd&&ig vgﬁarm' e 15

thereof, the [iquids nmay be other than the Y, Mand C inks, a e nunber
and conbi patigntpk hbgaaaeRMpEtRird iprbduEOnd dhamber (EBht exagR! @o only
bl ack (Bk) container is a single container, and Y, M C containers
constitute abowsreghaas tentegwmay e (otBertiemdodthanisk Osher enbodi nents
and nodifications will be described. The foll ow ng enbodi nents are
appl i cabl e toopaumedf firtoan il ettty v cpiresdode nendbduci Bor metbee , of t he
i nk accommodati ng chanber) 25 Additional description will be nade as to the
structure of whhde gheadauadial hekheh®eink nacgenmofiathngesbsnbeant s
descri bed above. 2 4 JUN 2002 When the ink acconmodating chanber is
det achabl y mb8nk&Bite dediofnek 13Tl hegati ve pressure produci ng nenber, a
seal i ng ans i s provi éﬁééﬂ 1:q§1cqgn39ég§£i£g p rt%on bet ween_t he i nk
accomodati ng 5 chanb and the ﬁ%gd%lve prf €S Ur ep 5858Pn§$nﬁpgrial
chanmber to p eak: f 4 he, ] 0, i ting portion
ERER1L JeP A Ol od Nl &A&fﬁ@ﬁ;f@&ﬁ@@

before the connection and to prevent [eakage o and/or the air

through the GoRNNCald s RAEEI D HRON KRNBEARLLAPLibRA, t BiS whA cenhed ment,
the sealing neans is in the formof a filmlike, but it may be ball-1liKke.

Al ternativel preidairai rird i the diexcheooempaatagg ongmberpbecosed by a hol | ow
needl e, and the sealing nmeans is a rubber plug. The ink accomvodati ng
chanber of eadmosphdreidb abbvehieseccbed, ethedimaetrswaldé wdEndhact ured by a
di rect bl ow manufacturing nmethod. The casing(outer wall) and the ink
accommodati ng nkoradaanmentt ing | ¢hampeEhrastosepasubssantdmldachet her, are

provi ded by uniformly expanding, a cyljndrical parison to a )
initial ‘contfiguration.” As described in the foregoing,

in the air-liquid exchanging operation in the
structure of this invention, the pressure variation
(amplitude v and period) during the air-liquid

20 exchange is relatively larger than a conventional ink
container system using air-liquid exchange.

The reason for this is that inner wall of the
ink accommodating chamber is deformed inwardly by the
ink discharge before the air-liquid exchange, as

25 described with region (1) of Figure 7. Therefore, the
inner wall of the ink accommodating chamber is always

biased toward outside by the elastic force.



20 substantially a prismlike nold by air blow In an alternative
structure, a netal spring or the like may be provided in a flexible

bl adder, so that negative pressure is generated in accordance wt lnﬁ .

di scharge. 25 However, by using bl ow nol ding, the ink acconnndatiﬁ% H NﬂW5n
having an outer surface configuration simlar to or equivalent to the inner
2 4 JUN 2002 79 surface configuratioﬁséf the casing can be easily

manuf actured, and in addition, the negative pressure | evel generated can be
easily selected by changing the material and the thickness of the inner

115 titutipg the ink dati tion. ing th | asti
resin materi SHETSIOFRe SUESPIREPE, S0hc e LA EHTRRAS nF RN Ean be

recycl abl e. £¥ gﬁgngi%hgngkgg?ggldkggb %m%ii%m gagéﬂégﬁagﬂg in Figure 17

can be easily manufacture e’integr typ ntainetr as has been

descri bed mﬁ&ﬂaﬁﬁggdmg 8 iggg erFE%U&%n 7éé§é§ Qgﬁgfgftive vi ew of an

exanpl e of an | acco atron container wth plur nk accomodati ng

chanmbers, whgtghtbbhihdaai189eti enalo rdeaW AR AN Bedsdrén Figure 17,
(a). The ink 15 accommodati on container 750 has a plurality of ink

acconmodasi ngi peerenne BeBacenrSihe Andatiide PAHeFUMY ghedwdksg and ink
di scharge ports 752a, 752b, 752c sealed by the sealing neans 757a, 757b,
757c can be memhect edd khet heki Riccarrmdaidatg arhadrenipert 7&0. 20Bghown i n
Figure 17, the sizes of the ink accombdating portions are different. Hy
t he di f f er enthist hthgceasarpiarifofheadad Giechangask intde thef erent
dependi ng on the use frequencies of the |liquids. The description will be
made as to tRBISEELYEt BFESSHUTEHE TOAUSHE Tifd Gl enef TRl Fhe| n each

f th ve- ri i
of the abo eigﬁsgccg%%o g%?%gn%%%%ber tends to be larger. In the

10 conventional system wherein the ink reservoir (ink
accommodating chamber) does not deform, the ink is
discharged into the negative pressure producing
material chamber immediately upon introduction of a
predetermined amount of the air.

15 In a solid image mode printing operation, for
example, a large amount of the ink is ejected. In
response, the ink is abruptly discharged from the
container. Even if this occurs, according to the
present invention, the ink supply does not stop

20 because of the above-described larger amount of ink
discharge in the air-liquid exchange. In the present
invention, the ink is discharged while the ink
accommodating chamber is deformed inwardly, a
buffering effect is significant against external

25 factors such as vibration thereof due to the carriage
movement or ambient condition change.

Referring to Figure 7, (b), further



the i nk accommodati ng chanber is manufactured by the 2 4J UN 2002 -80
bl ow nol di ng, and therefore, the thickness is smaller in the corner
portions than in the central portions of the sides. Simlarly, thé4 JUN?2007

t hi ckness of the outer wall is smaller in the corner portions than in the
central 5 portions of the sides. As a result, the inner wall acquires the
outer shape which is the sane as the i (TR shape of the outer wall. The
outer surface of the inner wall extends along the thickness distribution of
the outer 10 wall, and therefore, it is convex toward the ink acconmpdati ng

ti i tuted by the.i 1. T i f the i [
has the aboiReht PERn L HF LknBos THAS: Aol Ge BREAHAM GHFINY (s furt her
convex tovvar,gjé_ %n{gogggfag@gmi rig.ogloratnioocrherlfystT eoﬁ;{.uctures result in
e I on

t he above-descri unc In‘the naxi num area si des, and therefore, the

convex shape is desiraQl gnhat ellxgﬂétlei it g gBd UM @ ea sideq)sdedear ee of

convexity of the internal wall surface may be not nore than 2nm and t hat

of the 20 outepresehaset@het hananree \Wdinde hepWisdi¥$ dhambim The
convex shape may be within a neasurenent error range in a snall area sides.

Thus, theé canfexnishapsshdeger firpem tihe pmkoraddgprefodiafiaigraddii e t he si des.
25 The structure of the outer wall will be described. The above-descri bed
outer wall haredaafhuapbibon of kiim tiindgadvweedefigrymtttom iofk t he i nner wal | 2
4 JUN 200.2 -81 at the corner portions. For this function, it can nmaintain
t he confi gur2E¢ORNOARELBE REALASN -t he Ther i orpofinkhesunmier v@ll, and it
covers the outside of the caorner portions (corner portion 5 enclosing

menber). ThetBat tREwdPE BPadndSi 39 MBFDe covered by plastic resin

material, netal or th& E %% ey The Lﬁf& cover_.the whol e surface,
0

r. wal.l ma
or only the corner pofPfoRS Aave E%dr aclesmgﬁr%eucaf UPHEE i T at¥* connect ed

each ot hey WhiboARtak HOokOLHO M tdhriRidb Sl e od ! Sl LRk |

di sconnect ed betwee e nei ghbor e alr=11qui ange path of
the negativej Rk eseHbAMBRAYY g oMY ANt Hd eamsighhoF hood of the ink

supply port for some reason or
introduction into the ink accommodating portion.
From t=0 to t=tl, the air-liquid exchange is
not yet started (Figure 7, (a)). In this region, the

15 ink is discharged from the head from the negative
pressure producing member and the ink accommodating
portion, while the pressure balance is maintained
between them. The discharge patterns are as described
above.

20 The duration from t=tl to t=t2 corresponds to
the air-liquid exchange region (B region) of Figure 7,
(a). In this region, the air-liquid exchange occurs
on the basis of the negative pressure balance as
described above. As indicated by the solid line (1)

25 in Figure 7, (b), the ink is discharged from the ink
accommodating portion in accordance_with the

introduction of the air into the ink accommodating



15 anot her when the ink accommodating chanber is exchanged in the case of
t he exchangeabl e i nk accommobdati ng chanber, the ink in the ink
accomodat i ng chanber can be forced into the negative pressure progwqhm%mz
mat eri al chanber by tenporarily 20 presses the outer wall which is

el astically deformable manually, as shown in Figure 18, by which the ink
can be nmde continuous. The pressing refx%eshing process may be effected
automatically rather than manually. Means for the pressing can be provided
in the 25 recording device. Wien the structure is such that part of the
inner wall is exposed, the exposed portion of the inner wall can be
pressed. 2Parjimn2@ererged pogrii®nefodinferol ihelink GEtdmoddEi ng

tion h brism |ike shape, hut the shape is not Lipiting. It b
By, 1f i1 Eniet el €18 BRGNS S MO SR 8 Eapabtl of |

generating t egative pngg#{e despite def or npt j
rela

he.5 n on., It _is
preferable.tﬂgfcgné-tsgﬁﬁ& eoﬁ?%b‘&béh t ecﬁﬁ%whglf%ﬂuﬁ?dthe i nk
oo bemai nt Sn88thE0 A AcRerRaRl: e IGSAIER, Bl | inkBEafeRs 0 07 Pho!

can be naintalned, even i _ storatton of the
i nk accomyodgt Rfakgkll o @HLReH afbcocus@ihdepsEeo6R! i shied BY

deform ng the ink accommobdating portion within the elastic deformation
range. |n thpseashedmierld patand faftwer priessii€eréduction of the

air, the amount of the ink which is equal to the final
total amount of the air is discharged. As will be
understood from the Figure, there is timing deviation

10 as contrasted to the operation of the conventional ink
container in which the ink accommodating portion does
not deform. The operation is repeated in the air-
liquid exchange region. At a certain point of time,
the amount of the air in the ink accommodating portion

15 and the amount of the ink therein is reversed. After
t=t2, the action enters the region (c region), that
is, the region after the air-liquid exchange, as shown
in Figure 7, (a). In this region, the pressure in the
ink accommodating portion becomes substantially equal

20 to the ambient pressure. (however, the ambient
pressure state is not reached depending ton the
situation, as described in the foregoing) the inner
wall of the ink accommodating portion restores the
initial position by the elastic force. But, by the

25 so-called yielding, it does not restore to the
completely initial state. Therefore, the final air

introduction amount Vc into the ink accommodating



15 the ink discharge portion becones zero after the air |iquid exchanging
operation, the ink accommopdating portion is still kept defornmed slightly.
So, even if the deformation of the ink accomrdati ng portion is QOII@@ﬁ?tIC
in a part, it is usable if the other part 20 deforns elasticallg. I&e he
ratio of the change of the negative pressure due to the deformation of the
i nk di scharge abruptly changes (for exaﬁﬁTe, by the deformed portions being
abutted to each other), it is desirable 25 that above-described first ink
supply state is conpleted and the above-descri bed second ink supply state
is started befqr.e the abrupt ) en 1f.the 2 4 20p2 -83
elasticity ?ﬁﬁ%lqu%; %ﬂéﬁ?%ﬁIﬁﬁgfhggch%%bé}gﬂh%o%%T%riQPVF r tH& use in
the liquid 0 | NG 1eONLAL NEL PRY gk i kppe l.1._and t he
outer wall 2?%256 a?g’le, an ea%ﬁ or one o?xfh%méﬁﬁgIHQaFngléﬁb t he outer
wel |- may be jof Judd iug ay etk SH MGt #6er 0hugePhSI aLhEYagE il 5. A

hi gher elas#icity nﬁ?érial i's usabl e foré?hg I nher wa ? Fggk%ihen the ink

accommodat i Rg 1ChaDaRadd e 6 tBEdcaseannhaee9nmedat iAg contai ner.
Therefore, as conpared with 10 the case when the ink acconmodati ng chanber

al one i s Susettamodegaid ehqniess uperplodutsngxehahgedetin aaldh aker i nner
wall or a nore rigid material are usable for the replenishing ink chanber
for ink jet tPre megipns ok expabdkngonkempiipnude of material selection. 15
I ncrease of the thickness of the inner wal| is effective to |ower the gas
per neabi | i t (& E¥ehange LEokbdapnhgirRanbeforghaigedigudd of the gas
pernmeability is preferable sifge t he expansi on and/or the ink | eakage of

t he ink accéﬁﬁm§%$%g(%h%ﬂﬁ%r 8h 20 be prevented when the ink

dat i hanber_is { d kept, un d._ |l i derati f
Che i1 uence 1ot he PREVAECORROASEES PASIAS, SERe Ll SHCHAASr [ of of
the i [ I [ i_al: I I
osin 25 O 219 TeFERREE REE BRAMRRSH, BREWEES Rl h et ] L et oe.

the inner walte8ddrd hsrost8inyehbmbare adasithdl § nkakelotldddtufy but the
inner wall and/or the )

chamber, while the ink is consumed. In this state,

the negative pressure itself is increasing

substantially in proportion to the consumption. The

15 ink level in the negative pressure producing member is
above the top end of the ambience introduction path.
When the ink accommodating chamber is exchanged in
this state, the negative pressure in the ink
accommodating chamber is low in the initial stage,

20 even to the extent that pressure is positive in some
cases. Therefore, if a fresh ink accommodating chamber
is mounted, the ink is supplied from the ink
accommodating chamber into the negative pressure
producing member with the result that liquid level in

25 the negative pressure producing material chamber

rises, and the rising stops when the balance is

reached therebetween. In this case, the upper portion



2 4 JUN 200? -84 outer wall may be of a nmulti-layer structure.

Particularly, in the present invention, as conpared with the cas§4wg@T Efe
i nk accommodati ng chanber alone is used as a negative pressure prod W
container, a 5 thicker inner wall or a nore rigid material are usable for

t he repl enishing ink chanber for ink jet printing, thus expanding the

| atitude of material selection, the nu r~ of conbinations of the materials
for the inner wall is larger. 10 (Structure of the negative pressure
produci ng materi al chanber) Additional description will be nmade as the

structure of fhe negative pressure producing naterial chanber in each of

t he enbodinéﬁ%é&h?SQ?ﬂagﬁggansést sgﬁéﬁﬁéiﬂﬂnﬂ?ﬂfﬁﬁa WY R dTat ed i n
t he negative e Ci ri -thg( C dat | cont ai ner
for the nega P%§§%§és§§$gggfoggc¥%§ n§$%¥fgl nﬁ%gﬁgﬂgﬂgdﬁ%hggnenber or
material such; 85s Potydr ¢hRaBBeL0AB Nk 4G dddgh MHerdal Qdnf i Peps,
heat - nol ded nass of fibers or the like. The air-Iliquid exchange

passage( conmiié CabiiAgi BeT birORhehankberit dhessdd asnipbag, tehe |ike, but
it my be any if the air-liquid exchange is not obstructed in the
air-liquisl exehabgee2pratatice Haceaclserf dvim eydbothiarasittent heoai r

i ntroducing groove is forned on the inner surface of 2 4 JUN 2002 -85 the
casing, but ptsitimet msevhkeablseasmaghden iDutitghe epddpeFigegatideis a
sectional view of a container according to the first enbodi nent, but the
air introducPRgsg§rs6vésniyonNddedi Pived Nit e TRIRYE LY edbbelf nkhes. In this
enbodi nment, the liquid |level is generally maintained at a | ower position
during the afPPERETRY BRURIAGSng IPETRIHET 1 nthihi sk ak®, CORBA™ES| ar ge

amount of the.ink,is discharged, in.the abovedescribed solid node printing,
the |iabili t\}”{ég £ CEREPIREA OBy BT Tk SR LT hAMCERe s hi gher t han
when the, irfgghggggcing groove is provided. However, when the ink
accomodat i ng cha r is deformable, the discharge anount of the ink during

the air-liquid exchangg+h $HeANdnSQA tNdlply ¥ didX O the present

invention, even if the negative pressure producing
member is not filled with the ink adjacent the air-
liquid exchange path of the negative pressure

15 producing material chamber, the ink in the ink
accommodating portion can be moved into the negative
pressure producing member, if an ink path is formed
from the ink accommodating portion to the negative
pressure producing material chamber, by the capillary

20 force of the negative pressure producing material
chamber. Therefore, the ink in the ink accommodating
chamber can be assuredly used when it is mounted,
irrespective of the retaining state of the ink in the
negative pressure producing member adjacent the

25 connecting portion.
(b) Exchange of ink container during air-liquid

exchange(Figure 12b)



15 occurrence of the ink discontinuance is |ower. By the provision of the
air introducing groove for pronoting the air-liquid exchange, the
air-liquid interface can be easily fornmed, so that ink supply is2fuginmn;
stabilized. In other words, the liquid 20 supplying operation to the
outside such as the recording head is stabilized. The air-liquid interface
is further stabilized by taking into aeé8unt the connection between the
negati ve pressure produci ng nmenber; and the ink accommobdating portion under
25 various conditions such as the first supply state and the second supply
state. In each of the foregoing exanples, a space 2 4 JUN 200Z -86
(buffer portion) not havthg ahs-héguinvexphangang woedadiianp . mertver s

provi ded adjacent the top portion, but this space may be replaced with the
negative pressiRtdpledati A§ tBRLBPIRGL VEORESSHIAG tHOAUKINY ™IpREr t he

normal conditions. t he proyision, of the negative pressure producing
menber not ret aﬁ’?ﬁ‘%%&h@ FEGH&H P Fﬁ& %BPf &P%SBQEé:,l%é’ﬁ Md%oved to the

[ duci i al, chanb . h i diti
Change. can R EEAPR ol CTOCPE Ik SR RPAFROPG) HBad e (W T i BgoiRg

embodi meny s. 1 e . BlrAAGRTRGALHAARERATECEBAS JaGETIESC i bed as bei ng

det achably nountable relativé to the negative pressure produci ng materi al

chanber, but as shownyhBnFit8er @ nR0 actomindRattWe o RS My be al ways
integral. In the case that after the chanbers are nol ded through different

mol di ng et hasltogheedexamphes stipeet,i andmal diregh AmK cdmgiddyeiRgessur e
produci ng material chanber, and bl ow nolding for the ink acconmodati ng
chanber), thelya@bBear ¢swabdeded, hhedddk(iist egpral)ied hraonhei Taki ng
portion is desirably sealed by a sealing nenber such as O-ring 58,
simlarly toactemapdatitgschapbgreipdd et Degatdyve omessere i nk | eakage
fromthe conmunicating portion where the two chanbers are 25 connected. The

i qui d stbpl DFPGuEHEFaleBRSTN Wikd the defudithdbathoviAvid Hgved PB at the

r f th 4 N 2002
start of t etggehega%ivngres%%re producing member rises. More

particularly, the liquid level rises beyond the
ambience introduction path. By this, the inner wall
of the ink accommodating chamber displaces inwardly,

15 and the container is brought into a slightly negative
pressure state.

When the ink is consumed after the liquid
level is stabilized, the ink is consumed in accordance
with the consumption pattern ((1) -1- (1) -3). When

20 the predetermined negative pressure is reached the
air-liquid exchange occurs.
(c) Exchange of ink container after air-liquid
exchange (Figure 1l2c)

after the end of the air~liquid exchange, the

25 1liquid level of the negative pressure producing member
is lower than the top end of the ambience introduction

path, and the pressure in the ink accommodating



is already at the stage after the conpletion of the above-described state
at start of use. The advantageous effects of the foregoing enbodi nents can
be used in the other supply operation stages. 5 (Liquid supplyingzép@Ndmﬂon
and ink supplying systen) An additional description will be nade as to the
| i quid supplying operation and the ink supplying system As regards the ink
supply operation in the ink container ¢bBk supplying system) in each of the
10 foregoi ng enbodi nents, the operations proceed fromthe initial state
where the ink accommodati ng chanber and the negative pressure producing

mat eri al chanber are not connected, the state at start of use (upon

connect i on tHEERE \icerdtneFRNEF St WARR §BGoATNERK B3 s RSP st ates. They

are one exanple of |iquid supplyi peratign in the_ ink supplying system
of the presaHPYTRARHALH BhE tNLLFBHI BRFRGL68er Q5 GRS DEGS Bl e, may
occur dependi.ng on the structures. e i.nk accaq at.i ng.chgnmber and the
negati ve prgfské eemzolsprrb%qﬁpn‘éen’ﬁf’ggi %F‘ecﬁgﬁﬁér wﬁ‘ﬁg?gjrelﬂgg qup%Ji d di scharge
condition. | i st L fi e i i | yi.ng system

W thout the SrfRiidEi o kL E e "I Rr s nobRaa L A R 0 P LEC e
there is & RLAGESSIP @fcNSERYSt BEakBK EHAMLRE siykegaDdating porti on
wi thout the Introduction of the anbience into the ink accommodating
portion, andh¢dwedP4€indSchegBeds ikheuppd i4a) UNtDQAhe Sfegdtitd of the

i nside volume of the liquid accommbdating container, the alr introduced

i nto the inkpaeson® datddge pogt nembepon ahde thenndeiuidh leaslonlry tloe be
considered. Thus, even if the limt to the inside 5 volune of the ink
accommodat i mea¥titherpiressasedprrAscansi aembegndiitsas Genvpaldan be
acconmodat ed. This is advantageous. However, when the usage efficiency of
the ink accorfrokietenPeveRd ohlPsteBnsndePdd theh@mbiienae t he i nk

acconnndﬁii ortion can be, no easily 10 coniyned when the air-liquid
t

fexchan_ge gf%ﬁb%iﬁ?gi%?tg?tpheggitr LiERess B d_esjtreﬁaé:,h%% ‘Tl}FréaEPie?)f t_hg
. . , t
ovel or Ut el FEVHT 1 8vet oLk PRLER SIE FEE AN AL ! Chet ore e

I evel of the _ ure - produci ng mat eri-al before the
connection 'éi@éﬂ@féth@He inner wall of the ink accommodating

chamber deforms inwardly, and the pressure therein
becomes substantially negative.

15 When the liquid level rises beyond the
ambience introduction path, the operation enters the
air-liquid exchanging operation region after the
abovejdgscribed consumption process. When balance is
reached while the liquid level is below the top end of

20 the ambience introduction path, the air-liquid
exchanging operation starts immediately.

As described in the foregoing, the stable
negative pressure can be provided even when the ink
accommodating chamber is exchanged in any of the

25 consumption process (a)-(c), so that assured ink
supply operation is possible.

According to the ink container of the present



the air-liquid interface as the case may be in the state shown in Figure
2(al), (a2). In this case, anong the notions of the ink toward the E&ﬂhe at
start of use disclosed referring to Figure 2(bl), (b2), the 20 74 /J
unidirectional ink novenent due to the capillary force into the negative
pressure produci ng material chanber. In6 third nodified exanple, the
consunption speed of the ink is extrenél@'high in the state shown in Figure
3(bl), (b2), for exanmple. In this case, the 25 negative pressures of them
are not always bal anced, but the ink in the negative pressure producing
material chamber js first u il 2 4 ~.a N 2002 9

\?n'klmtx 3 sr?igi'i HEga‘éEVF lptl:lé%sure v rlattlhon Cﬁq;r%—g?,%-nce of

di fference of I he negative pressures o hem ~and en e

the negati Vea@é&rﬁrﬁ&&ﬁ%eaeBQWEﬁel 3hgeh ddoathod LRI NG | BYplsn the ink

nmoves fromthe | accommodat i ng chanber into the negative 5 pressure
produci ng ned&diedofhagben. i Buehemadinf iREMIRIIRIAR AT MM N the sprit of
the present invention wth the ink supply operation and the detail. (Liquid

ej ection recosttagngdevheepiFhasdescrihet iseirond lire smada wsstota@n ivk jet 10
recordi ng apparatus for effecting recording with the ink container
accordi ngSt ocam eabormpdateothehehpmezentft itheerrbdrencshant ferdniglye 1.
Figure 21 is a schematic view of an ink jet recordi ng apparatus carrying
the i nk contfremrthecopdovegtionad aeddWidrent REFesfring o dSeguresnvent i on

In Figure 21, a head unit (unshown) and an .ink container 100 are detachably

nount ed on thd #BAnldssERBl fesCripd i Wid! RecMadie@apparat us by

posi tioning nmeapns (unshqown) of, g carri.age 4520 and a connecting plate 5300
rot at abl e abBEEPaR1SH 8%i§Fa%ﬂélﬁéa&%%§hﬁﬂi?ﬁﬁﬁ&%ﬁ?ﬁr%ﬁ%ﬁi?ﬂﬁof t he
driving noto 1 ar ransoi t.ted.t ead scre 040 t.hrough the drive
transm ssi ongrélgé%gtSf%B?h%&%gl Eltg (rz:&ag}éeébet‘"h%elsecs ré;%tggteo 4155'}% Jhlglé a pin

(unshown) g engaged ; Welh e 13Ridedl OF 00vEr 5050, 9f 5 116t £ack§ChEW 25 5040.
Wth this structure, the carriage 4520 i's reciprocated 1n a |ongitudinal
direction of rhhetappar asUs buffering absorbing material, of a
portion of the negative pressure producing member
which is above the air introducing groove, and a
buffer function of the ink accommodating portion, and
15 shows changes of the ink container from the state
(air-liquid exchange state) shown in Figure 4, (al),
(a2) when the air in the ink accommodating chamber is
expanded due to the rise of the ambient temperature or
the reduction of the atmospheric pressure. In this
20 Figure, suffix 1 indicates that it is a sectional view
taken along the similar plane as in Figure 1, (b); and
suffix 2 indicates that it is a sectional view taken
along a line A-A of the liquid containing chamber
shown in Figure 1, (b). Upon pressure reduction of
25 the ambient pressure (or rising of the ambient

temperature), the air in the ink accommodating chamber

expands. As shown in Figure 13(bl), (b2), the wall



2 4 JUN 2002 -90 Designated by 5020 is a cap for Gaping a front side of
each of the recording heads of the recording head unit, and is uzgq,f éﬂ
suction recovery for the recording head through an opening in th céw% by
unshown suction neans. The cap 5020 is noved by driving force transmtted

t hrough the gear 5080 or the like to cover the ink ejection outlets of each
of the recordi ng heads. Adjacent the ca915020, there is provided a cleaning
bl ade which is supported for 10 vertical novenent. The blade is not limted
to the one disclosed, but any known cl eaning bl ade is usable. The cappi ng,

cl eaning and syction recovery. are actuated, by the | ead screw 5050 when t he
carriggg 45§§r#5é§$xk)QQﬁgﬁiﬁﬁ;iﬁgiﬁﬁﬁnlﬁk gﬁEOW@Qgégﬂpﬂep%%tﬁ6§1tions.
Any ot her neans.i.S usabl e, for ' urpose, The descripti.on.will be made as
toyadvantaggg W ¢ %s%%&»%%%%gtﬁgfag ?ﬁgsésésgﬁt%%ﬁ§eﬁpﬁé Ss carried on
such a recipr I ' ' k r. of t ink 2
cont ai ner oP oG DA A8 dofonbageeAsTRARLIBY SHRTRee] I L ot on
of the ink gaysgc Ryr thee scARNENEcRErEBE ¢ALb 88 faRak§vaccommodated by

t he

5 pressure producing material chamber from the ink
accommodating portion through the air-liquid exchange
passage. Since the inside volume of the ink
accommodating portion increases, the amount of the ink
flowing into the negative pressure producing member

10 (which results in the rise of the liquid level in the
negative pressure producing member shown by (3) in
Figure 13(cl)) is significantly smaller than when the
ink accommodating portion is non-deformable. When
the pressure change is abrupt, the amount of the ink

15 flowing out through the air-liquid exchange passage
eases the negative pressure i the ink accommodating
portion, and increases the inside volume of the ink
accommodating portion, and therefore, at the initial
stage of the change, the resisting force of the wall

20 surface provided by easing the inward deformation of
the ink accommodating portion and the resisting force
against the injection into the negative pressure
generating member, are ruling.
s The flow resistance against this injection is

25 larger than the resistance against the restoration of

the ink accommodating portion, so that when the air

expands, the inside volume of the ink accommodating



deformati on of the ink accommodating portion. In order to prevent the
negative pressure variation 25 against the scanning of the carriage, it is
desirable that a part of the corner portions of the ink accommobdati ng
portion is not separated fromthe inner 2 4 JUN 200Z -91 surfaqﬁ 9ﬂ ﬂ@g
casing or that it is close thereto, even_ if they are separated. | % se
of an ink acconmmodati ng portion having‘éﬁposite maxi mum area sides as in

t his enbodi ment, when the container is 5 carried on the carriage such that
maxi num area si des are substantially perpendi cul ar to the scanning noving

direction, the nption easin ect IS artlcul icant. As
descri bed |rP?ﬁéI%%c%?SHQBFeFSthCF PED O P § LTS, 3%&ﬁﬁddateﬁ%)thanber),

t he recordi eV r | reshi ng neans 4510
for pressingﬁ?%e #ﬁ%e¥g§é?§ eh&%u gt&élgu er waﬁ% ¢5%Pﬁ§|%1 %ﬁ%onnndating

chanber. In afﬂehgaéfr &ee&srgax %aw led e dd AU i GERGE ST absence

detecting neans 15 5060 inclu l'ight emtting neans and receiving neans

wher eby IIghintﬁeaeése@ntehrieugfnbm ot 3¢ Yk EATSF e SENEr & S
recei ved by the Ilght reflected to detect the presence or absence of the

i nk, ejecs$ioprbanting sateetiiang chambeuFsamvthd amiGeeimtdddgiegect i on
failure of the recording head and control nmeans(unshown), so that ink stop
from the nei gbhbotbnotdhregighn thie ahie -diirpuliidyueExctlexcdanges geddn, odst he
negative pressure produci ng menber to the nei ghborhood region of the ink
supply port abpwg LheF2guirel [1oWbAg ;sddsence IBrusxarhpt evallks tde thee t hat

i nk accommodati ng chanber i s exchanged, after the normal suction recovery
process HnUUNCEBGQOQQ?Hﬂﬂlﬁ?qﬂﬁQWxﬁYQRﬁﬁ9ntqﬁa%u?&ﬁf%ﬁl%ﬂa%%§

recordin head using th xchanged i nk acc datin is checked. If
the ej ectgi on3Fy ?‘FHFgCP %dgtl , n;?reess'msr?g &%Y%&erbﬁe‘?gt?b% t8%carried

out USinQOthﬁanﬁﬁshg%ative pressure producing member is slow, and
therefore, the negative pressure property at the ink
supply port is stabilized.
In this embodiment, the ink discharged into
the negative pressure producing material chamber is
15 retained by the negative pressure producing member.
In this case, as shown in Figure 13(cl), (c2), the
amount of the ink in the negative pressure producing
material chamber temporarily increases with the result
of rising of the air-liquid interface, and therefore,
20 similarly to the initial stage of the use, the ink
pressure becomes temporarily slightly positive as
compared with the pressure in the stable period, but
the influence to the ejection property of the liquid
ejection recording means such as a recording head is
25 practically small enough. When the ambient pressure
returns to the level before the pressure reduction

(latm.) or when the temperature returns to the initial



5 refreshing neans 4510 by which nornmal state is restored. In the case that
during the operation, the liquid presence or absence detection detecting
means nmay detect the presence of the ink in an ink container, whereas the
ejection failure detecting 10 neans detects the ejection failure i JUN2002
recordi ng head using the container, the_gormal suction recovery process is
carried out. If the ejection failure CGR I nues even after the nornal
suction recovery process, the pressing refreshing operation using the 15
pressi ng refreshing neans 4510 nay be carried out. In any case, the
recording h di t hg ;| ai ject,ed to the
pressurizing%%g%%&%$§agpé ggee?8§ §§E? ggggg,fgg&}ﬁggJE%?%tended i nk

| eakage t hr auoly 4 heq £ ££05dLBY+R6Ad ahd %%l\é%_.te%d-inT%é irfgae'}nacki% presence or

absence detection detecting neans is not limted to the ove-descri bed

optical) butpiEysbee 3 Ho&ue2HEt mbiiberoduan@bhehel YR i e YHUAM | ON
thereof. As described in the foregoing, the liquid containing portion

def orns suchrdthatndatanthei s nkeptcdmmoidal inlye ppagaidnve gresHg e of the
negative pressure produci ng nenber, and therefore, even if the air in the
| i quid cdnt aigliumge pof t the érpapdsodnedad inige poripn] Weta00is], -8 anbi ent
condition change, the liquid containing portion restores to toward the
initial size and vol URRIPFIiRE &Rakdeurse dfrum ,(ah@nd B hi ARy t he

i nfluence of_ the anbi ence _change. If the change in the anbience 5 is not
abrupt, the 983FTHERELORf Wik BRpIRSE0RS £ ORGFET IQReMRER KPS0t h by the

ti duci my dth i quy i nj ti whi |
'he bal ance T SHNEE HFERRBA PR ARe "ASAT v pridtolr & B btk SeFTRBer
Therefore, t dé?%éeghégpghﬁgr%fssg}% té'[)fftfe‘?:rd‘ﬁn%agl i élheoaﬂbezga?ﬂ&?.
pressure produci hg nmat €ri al chanber can be reduced under various using

condi tions. dfcdpernecgrdsishdd ¢ Yy process, the air is introduced into
the liquid containing portion, so 15 that liquid in the Iiquid containing

portion is used up supriantcasll W swidHuractasy ived a3 tHe Fhdandy afount i nk,
and the negative pressure difference between at the tinme of the start of
the |iquid disehingerface bife thequink c@mttaingdgirporhe oregatdive the tinme of
the end 20 thereof, can be smaller than that when the |iquid containing
portion al orRressysedrasduciagamemdas & atyksdangry ¥®nt ai ner. As
conpared with the conventiqgnal type ink container having the negative
pressure prdRREPRGLRELe AR ST Changs 10 L ok b dEe PeRakber and

the co ication port therebet the .al l.owance to the air expansion is
| ar ger . eno% fg © é?*éedér%%r?trg\ge%et o S sln\égnas%cr%"ano ating

portion but also the negative pressure due to the
volume change of the ink accommodation per se As
regards the relation between the amount of the ink
absorption of the negative pressure producing member

20 and the ink accommodating chamber in the present
invention, from the standpoint of prevention of the
ink leakage through the air vent upon the pressure
reduction and temperature change, the maximum ink
absorption amount of the negative pressure producing

25 material chamber is determined in consideration of the
ink discharge amount from the ink accommodating

chamber under the worst condition and the amount of



2 4 JUN ZDO~ -94 in a short period of tine, the liquid supply fromthe

|l iquid containing portion into the negative pressure producing nateri al
chanber is snoboth since the liquid containing portion is defornable.
Therefore, the ink 5 supply is stabilized when the ink in the lic“ﬂ{iUNZMZ
containing portion is consuned. Accordiggbto this system even if g

accommodat i ng contai ner for the negative ressure producing material does
not contain the liquid in the nei ghborhood of the comunicating 10 portion
to the liquid accommodating container, the liquid can be noved fromthe

l'i quid dat | [ N th [VA=R duci mb
using the CAPRFI PP PO B8 FACPHESSEAA U AL Ee JrRURePHy mat er ial
hanb ti . h {,0U4 dat ' to th
neaat ve. pr oREanaEEHg, Hated el e B8 CORD| Bk BRI T kB, 0 1

exchanged |i gyi.d; A¢CQRBARGIAAG iGN AHdMe £2ThME %éufﬁgéydgﬁggm?ﬁetdhe

sinple nmounting, 1rrespective.of the ltquid retaining state o € negative

pressure 20 ppoduel BE HREbele AL P rd 4, FONPESAhAIn§ORERBBr TRUS, a
practical liquid supply systemw th stabilized |iquid supply can be

provi ded. SAceohtiaigedo inhehe eseydtive antesdyrd herodic£ag hatesedlf rom t he
i nk accomodating portion without 25 introducing the air into the ink
accomodat i nghpabeiron, an i nk contai ner and an ink supplying systemwth

hi gh i nk acconmodati on efficiency, usage 2 4 JUN 200Z -95 efficiency and
with high i munity agdiigireantfi entakoihvws on cobwge efintbe pratiddd.
Therefore, the size of the container can be downsized, and the running cost

can be reduc&8acs WAldmen L Fhshitdon Mk Threni HestereufodrtAnSef er ence to

the struct di scl osed in, it i fined to the detail t
Forth and { nERRRR CHATb IS 1t AP 2b0sY SOtk ABAPPPEArPins or

changes, 35 MBLEYP 4Y L d 08 JUE PSS o lahbFol TECKRERLS O Lhe 10 scope

(abscissa (X)) vs the amount of the ink discharge when
the pressure is reduced to Patm. (0<P<1l) (ordinate
(Y)) (broken line (1)).
As will be understood from the graph, the
15 amount of the ink discharge &6V is approximately
expressed as follows, where P is the pressure upon the
pressure reduction {(0<P<l), a is a ratio of the
initial air amount in the ink accommodating chamber
((0gagl), and VB is a volume of the ink accommodating
20 portion.
(1) When Oga<P
The amount of the air in the ink
accommodating chamber expanded by the pressure
reduction, is large when the amount of the remainder
25 1is small, so that large amount of the ink is
discharged, and therefore, the amount of the ink

discharge &6V is proportional to the amount of the



2 4 JUN 200 -96 WHAT IS CLAIMED IS: 1. A liquid supply method conprising: a
step of preparing a negative pressure producing material chanber, including
a liquid supply 5 portion for permtting supply of the liquid tﬁﬁgnlﬁﬁm i de
and an air vent for fluid comrunication with anbi ence, for acco dﬁ @ a
negati ve pressure producing nmenber for retaining the liquid;, a step of
preparing a liquid containing 10 chanbéﬁ5having a liquid containing portion
for acconmodating the liquid, said liquid containing portion formng a
substantially seal ed space except for fluid comunication with the negative
pressure produci ng naterial chanber; 15 a first liquid supply step of
permitting sdbptdFof®the liquid to the outside by pernitting novement of

the liquid into said gat jye_pk uge _produci ng terial chanber fromsaid
l i quid containing portion &X?hgﬁ?gﬁn%rgd&cgﬁdﬁ‘dﬁqﬁhe air into the 20

| i quid contaiqy LyWith a negative pressure while permtting
decr ease ofquhgﬁaﬁga%$§§aid | i quid containing portion; a second liquid

supply step, after sarfefhmslinki a¢i disepRingesc@Rhindf H@rlrﬂﬁgféflgtﬁa&ppl y of
the liquid 25 to the outside by permtting novenent of the liquid

5 the amount of the ink in the ink accommodating
chamber, it depends on the amount of the ink
accommodated initially:

8V= (l-a) x VB....(Z)
Therefore, the estimation of the ink

10 discharge amount from the ink accommodating chamber
under the worst condition is such that when the
maximum pressure reduction condition of the ambient
pressure is 0.7atm., the maximum amount of the ink
discharging from the ink accommodating chamber occurs

15 when the volume VB of the ink in the ink accommodating
chamber remains in the ink accommodating chamber. If
the ink below the bottom end of the ink chamber wall
is also absorbed by the compressed absorbing material
in the negative pressure producing material chamber,

20 then all the ink (30% of VB) remaining in the bottom
end portion m is considered as leaking out. In the
present invention, however, the ink accommodating
portion deforms in response to the expansion of the
air, so that inside volume of the ink accommodating

25 portion after the expansion is larger than the inside

volume of the ink accommodating portion before the

expansion, and the ink retaining level in the negative



i nto said negative pressure producing material chanber fromsaid liquid
containing portion with introduction 2 4 JUN 200"z 97 of the air into
the liquid containing portion. 2. An apparatus according to Caim1l

wherein said second liquid supply step is carried out while 5 sagZ~NMﬂmhi
containing portion defornms within an el astic deformation range. 3. Aliquid
supply system using a liquid supply container including a liquid 10

contai ning portion for accommopdating liquid in a seal ed space; a negative
pressure produci ng material container, which acconmodating container is

det achabl y ' t - Equi I ont ai ner_ and 15 which
I s capabl e e %‘g}c%é]JS&(g‘%%Xﬁ?q@P%Qg%%Ea%&e vmlégfé:?ﬁr?% %% i3k Eto%uced into

said |1quid oMl i Nen0ObLABACARYALRR i & d.& Mlsphataadd hrough a

comuni cating portion comunicating wth said |iquld acconmodating portion;
20 the inprqyeg®riveopPesshng: abal 40 ithlel GeTHnitidH POrdHL N Bl said

| iquid supply container is capable of producing a negative
accommodating portion. In the stable state, the
5 negative pressure balance with the negative pressure
producing member in which the negative pressure is
reduced is kept by the ink from the ink accommodating
portion (the negative pressure in the ink supply port
in the negative pressure producing material chamber is
10 Q). When the reduced pressure is P (0<P<l); a ratio
of the amount of the initial air in the ink
accommodating chamber shown in Figure 13(al), (a2) is
a (0gax<l); a volume of the ink accommodating portion
before the expansion, shown in Figure 13(al), (a2) is
15 VB; a volume of the ink accommodating portion at the
initial state (or the state in which the outer surface
of the inner wall is closely contacted to the inner
surface of the outer wall) is V; the volume of the ink
accommodating portion in the stable state is VQ
20 (r=Vv/vp (r>1), ' =VQ/VB (1<r'<r), then the amount &V
of the ink discharge is approximately:
(3) When 0<a<Px r'
In this case, the ink accommodating portion
expands and discharge the ink. Since the ink
25 discharge amount &8V from the ink accommodating portion

is a difference between the amount of the volume

change of the air in the ink accommodating portion and



pressure while deform ng; and wherein when the liquid supply container is
25 mounted to said negative pressure producing material chanber, the |liquid
is permtted to nove fromsaid |iquid containing portion into saidZﬁe@HQMMe
pressure 2 4 JUN 2002 98 producing material chanber. 4. A system
according to Claim3, wherein said negative pressure producing nmateri al
container is in a5 state that said ai#ée¥+quid exchangeabl e is capabl e,
when the liquid supply container is nmounted to said negative pressure
produci ng material container. 5. A systemaccording to Claim3, wherein
after 10 said ink supply container is nounted to said negative pressure
produci ng ndther iamowramerexpapdl 9n opft kbe| 1pli acrompeodatingd to t he
outside by permtting novement of the liquid into said negative pressure
produci ng n@Tt i Grdeerthe ohetaraeti §hir8econt ai ni ng 15 portion without

I ntroduction of the ajr inég t he ISquid cont ai ni ng chanber with a negative
pressure while permt®Y iy BeETRYSR) oF @ ¥oVBne of said liquid containing

portion. 20 6. A systen1a000{gln9)tg glain1§3)mherein when
£ i B

5 Thus, the ink discharge amount is smaller by
the amount of expansion in the ink accommodating
portion. The amount of expansion of the ink
accommodating portion (r' -1) VB has a relation with
the negative pressure generated by the negative

10 pressure producing member, and the negative pressure
of the negative pressure producing member has a
relation with the amount of ink discharge of the ink
accommodating portion. An example of the relations
will be described. The amounts of the ink in the ink

15 accommodating portion before the pressure variation
and in the stable state will be considered. 1In Figure
13(d1), (d2), it is assumed that negative pressure
producing member is a capillary force generating
member having uniform capillary force generation

20 elements (no local unevenness) each of which is in the
form of tubes having a bottom surface area S, and that
ligquid level in the stable state shown in Figure
13(dl), (d2) rises by &h from the state before the
ambient condition change shown in Figure 13(al), (a2).

25 &6V=S x 8h....(4)

At this time, the negative pressure generated

at the ink supply port of the negative pressure



said i nk supply contai ner
cont ai ner,

mat eri a

IS nmounted to said negative pressure producing
said liquid containing portion is pressurized. 25 7. A

system according to Claim3, wherein a liquid accurmulating portion is

provi ded at an end of said communicating portion.
system according to Caim3, wherein sai

mat eri a

conprising a sea

2 4 JUN 20022499IN 807 A
%_negative pressure producing

chanber is provided with a guiéing menber for guiding nounting of
5 said liquid containing chanmber. 9. A system according to Caim 3,

further

menber for substantially hernetically sealing said liquid

containi ng ROrskeLidl RXAERY Q" hanGPBR N Al PRLLT BO£o18- thel T qui d

supply nmethod conprising:

mat eri a

ch

. : a step of preparing a negative pressure producing
pPEEsut&CL Hdi B¥ian! twad s WHY Yoddi PoFd | PRef8hrEr M tting

supply of the liquid to an outside and an air vent for fluid comrunication

with

10

15

20

25

direction.

50= &h....(5)

On the other hand, the difference between the
negative pressures in the ink accommodating portion
between before the pressure variation and in the
stable state is equal to 6Q since the negative
pressure balance is kept with the negative pressure
producing member. The relation between the
difference in the negative pressure and the amount of
volume variation is dependent on the configuration of
the ink accommodating portion, but they are generally
proportional, before the opposite maximum area sides
are contacted together. The proportional constant is

k (k>0).

k x (r'-1) x Vg ....(6)

From equations 4 to 6

6V = 8 x k x (r'-1) x Vg ....(7)

From equations 3 to 7

8V =((8 x k)/(1+8Sxk)) x ((l-p)/pP) x a x Vg

= (1/(1+b)) x ((l-p)/P) X @a x Vg ...... (8)

When the opposite maximum area sides of the
ink accommodating portion are contacted to each other
before the pressure variation, the relation between

the volume of the ink accommodating portion and the



anbi ence, for accommodati ng a negative pressure produci ng nenber for
retaining the liquid; a step of preparing a liquid containing 20 chanber
having a |liquid containing portion for accomodating the liquid, $aifN gWZ
liquid containing portion formng a substantially seal ed space except
fluid conmuni cation with the negative pressure producing material chanber;
25 a step of nmoving the liquid from sar&Si quid containing portion into
sai d negative pressure producing material chanmber w thout introduction of
air 2 4 JUN 20D2 - ioo into said liquid containing chanber with a
negative pressure while permtting decrease of a volune of said |iquid
cont ai ni ng Fﬁﬁ’rierliﬁltedﬁp ak@vﬁ&p REapprR ispgdifferent depending on
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8V = (l-a) x Vg ..... (9)
Figure 14, (a) shows a volume of the initial
space of the ink accommodating chamber (volume of the
25 air) before the pressure reduction abscissa (X) vs an

ink discharge amount in the stable state when the

pressure is reduced to Patm. (0<P<1) ordinate (Y)
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due to the change of the ambience condition, can be

20 accommodated not only by the negative pressure
producing material chamber but also by the ink
accommodating chamber having the buffer effect
provided by the increase of the volume of the ink
accommodating chamber per se until the outer periphery

25 of the ink accommodating portion becomes substantially
equal to the inner periphery of the casing. Thus, the

ink accommodation capacity of the ink accommodating
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Figure 14, (b) schematically shows the volume
of the ink accommodating portion and the ink discharge
5 amount from the ink accommodating portion, with time,
when the ambience of the container is changed from the
atmospheric pressure (t=0) to Patm. (0<P<1l) (pressure-
reduced state) wherein the volume of the air at the
initial stage is VAl, In Figure 14, (b), the
10 abscissa represents time (t), and the ordinate is a
volume of the ink accommodating portion and the amount
of the ink discharge from the ink accommodating
portion, wherein change, with time, of the amount of
the ink discharge from the ink accommodating portion
15 is indicated by, and the solid line (1), and the
change, with time, of the volume of the ink
accommodating portion is indicated by the so0lid line
(2). In Figure 14, (b), the states of the ink
container corresponding to t=ta, t=tb, t=tc, t=td are
20 shown in Figure 13 (a), (b), (c), (d), respectively.
As shown in Figure 14, (b), upon abrupt
ambience change, the ink accommodating chamber can
accommodate the expansion of the air, before the
stable state wherein the negative pressures are
25 balanced between the negative pressure producing

material chamber and the ink accommodating chamber, is

finally reached. Therefore, the ink discharge timing
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expansion of the air introduced by the air-liquid

exchange is enhanced, and the ink supply is
accomplished with stabilization negative pressure

10 during the use of the ink accommodating chamber.
According to the ink supplying system of the present
invention, the volume ratio between the negative
pressure producing material chamber and the ink
accommodating chamber can be determined relatively

15 freely by properly selecting the material of the ink
accommodating portion and the negative pressure
producing member, even to the extent of 1:2 or larger
with practicality. When the buffer effect of the ink
accommodating chamber is important, the deformation of

20 the ink accommodating portion in the air-liquid
exchange state from the state at start of use is
increased within the range of the elastic deformation.

For the purpose of effective buffer effect of

the ink accommodating portion, it is desirable that

25 amount of the air in the ink accommodating portion
when the deformation of the ink accommodating portion

is small, namely, that amount of the air in the ink
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In the foregoing, first embodiment has been
5 described. Another embodiment will be described. In
the following embodiments and in the foregoing

embodiment, various elements can be combined.

(Second embodiment)

10 Figure 15 is a schematic illustration of an
ink container according to a second embodiment to
which the liquid supply system of the present
invention is applicable, wherein (a) is a perspective
view, (b) is a sectional view. In this embodiment, a

15 communication tube(air-liquid exchange passage) 114 is
projected upwardly in the vertical direction from a
side opposed to the bottom surface of the negative
pressure producing material chamber 110, and a liquid
plenum 118 is provided at a negative pressure

20 producing material chamber side end of the
communication tube in place of contact with the
negative pressure producing member, and the casing of
the negative pressure producing material chamber 110
is provided with a guiding member 111A for guiding the

25 ink accommodating chamber 150. These are different
from first embodiment. Lateral sides of the ink

accommodating chamber 150 are provided with respective
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109%& () - i bréssure producing member 113 in a casing

111, and is provided with an ink supply port 112, an
air vent 115, a buffer portion 116 and an air
introducing groove 117, The ink accommodating chamber

10 150 has an ink accommodating portion 153 constituted
by the inner wall 154 having an outer surface
corresponding to the inner shape o0of the casing(outer
wall) 151. It has air vent 155, a pinch-off portion
156 and an ink discharging outlet 152 sealed by

15 sealing means 157 such as a film. The ink discharge
port 152 is provided with an O-ring 160 as a seal
member, and when the negative pressure producing
material chamber and the ink accommodating chamber are
connected to each other, the connecting portion is

20 seal thereby.

By the provision of the communication tube
extended from a side opposite to the bottom surface of
the negative pressure producing material chamber, the
ink accommodating chamber can be easily mounted to or

25 demounted from the negative pressure producing
material chamber in a direction perpendicular to the

bottom surface of the negative pressure producing
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Therefore, when the sealing means 157 is unsealed, the
communication tube is free of additional force, thus
permitting assured connection. The container is fixed
by engagement between a projected portion 150B
10 provided in the ink accommodating chamber and a recess
111B provided in the guiding member 111A, and the seal
of the connecting portion is assured together with the
O-ring. A cut-away portion 111C provided in the
guiding member is used when the ink accommodating
15 chamber is dismounted.

In this embodiment, the liquid plenum is not
inevitable by using L-shaped communication tube, for
example. As regards the liquid plenum, the volume is
preferably as small as possible, since then the amount

20 of the air moving into the ink accommodating chamber
upon the connection can be reduced. If it is
necessary to use a liquid plenum having a large size,
the liquid plenum may be provided with a liquid
detecting mechanism (for example, two electrodes are

25 disposed in the liquid plenum, and the resistance
value between the electrodes is measured). (third

embodiment )
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usable with the liquid supply system according to the
present invention.

5 In this embodiment, an integral head
cartridge 300 is constituted by liquid ejection
portions 301 capable of ejecting different liquids
(vellow (Y), magenta (M) and cyan (C) inks in this
embodiment) and negative pressure producing material

10 chambers 410, 510, 610 accommodating the liquids,
wherein the ink accommodating chambers 450, 550, 650
are detachably mountable relative to the head
cartridge 300,

In this embodiment, in order to assure the

15 connection between the ink accommodating chambers and
the associated negative pressure producing material
chambers, the head cartridge 300 is provided with a
holder portion 302 which coverings a part of outer
surfaces of the ink accommodating chambers. The ink

20 accommodating chambers are provided with latch levers
459, 559, 659 having locking claws. A guiding member
is provided with engaging holes 303a, 303b, 303c
corresponding to the locking claws. Therefore, the
connecting state is maintained assuredly. The

25 respective liquid containers 450, 550, 650 have
substantially the same configuratiogs, and by

provision of identification label (unshown) for
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depending on the colors to prevent the erroneous
mounting. In this case, the volumes may be made

5 different taking the use frequencies of the colors
into account. As a modified example of the
embodiment, the negative pressure producing material
chambers 410, 510, 610 may be made separable relative
to the liquid ejection portion, as shown in Figure 16,

10 (b). In this case, only one black (Bk) may be
provided on the ink accommodating chamber. By the
integral configuration as in this embodiment, the
erroneous mounting of the container can be prevented.

In this embodiment and the modified example

15 thereof, the liquids may be other than the Y, M and C
inks, and the number and combination of the
accommodated liquid containers (for example, only
black (Bk) container is a single container, and Y, M,
C containers constitute an integral container).

20 (other embodiments)

Other embodiments and modifications will be
described. The following embodiments are applicable
to each of the above-described embodiments.
(Structure of the ink accommodating chamber)

25 Additional description will be made as to the
structure of the ink accommodating chamber in each of

the embodiments described above.
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91096(5Y&J18%§f&%1ng member, a sealing means is provided at the
communicating portion between the ink accommodating
5 chamber and the negative pressure producing material
chamber to prevent leakage of the ink from the ink
accommodating portion before the connection and to
prevent leakage of the liquid and/or the air through
the communicating portion upon connection. In this
10 embodiment, the sealing means is in the form of a
film-like, but it may be ball-like. Alternatively,
the air-liquid exchange passage may be provided by a
hollow needle, and the sealing means is a rubber plug.
The ink accommodating chamber of each of the
15 above-described embodiments are manufactured by a
direct blow manufacturing method. The casing(outer
wall) and the ink accommodating portion(inner wall)
which are separable from each other, are provided by
uniformly expanding a cylindrical parison to a
20 substantially a prism-like mold by air blow. In an
alternative structure, a metal spring or the like may
be provided in a flexible bladder, so that negative
pressure is generated in accordance with ink
discharge.
25 However, by using blow molding, the ink
accommodating portion having an outer surface

configuration similar to or equivalent to the inner
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level generated can be easily selected by changing the
material and the thickness of the inner wall
5 constituting the ink accommodating portion. By using
thermoplastic resin material for the outer wall, the
ink accommodating chamber can be recyclable. By using
the blow molding, the ink container shown in Figure 17
can be easily manufactured for the integral type
10 container as has been described with third embodiment.
Figure 17 is a perspective view of an example of an
ink accommodation container with plural ink
accommodating chambers, wherein (b) is a sectional
view taken along an A-A in Figure 17, (a). The ink
15 accommodation container 750 has a plurality of ink
accommodating portions 753a, 753b, 753c for retaining
the inks, and ink discharge ports 752a, 752b, 752c
sealed by the sealing means 757a, 757b, 757c can be
connected. In the ink accommodation container 750
20 shown in Figure 17, the sizes of the ink accommodating
portions are different. By the difference, the
accommodation capacities can be made different
depending on the use frequencies of the liquids. The
description will be made as to the structure of the
25 outer wall and the inner wall.
In each of the above-described embodiments,

the ink accommodating chamber is manufactured by the
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is smaller in the corner portions than in the central
5 portions of the sides.

As a result, the inner wall acquires the
outer shape which is the same as the inner shape of
the outer wall. The outer surface of the inner wall
extends along the thickness distribution of the outer

10 wall, and therefore, it is convex toward the ink
accommodating portion constituted by the inner wall.
The inner surface of the inner wall has the above-
described thickness distribution, and therefore, it is
further convex toward the ink accommodating portion.

15 These structures result in the above-described
function in the maximum area sides, and therefore, the
convex shape is desirable at least in the maximum area
sides, thedegree of convexity of the internal wall
surface may be not more than 2mm, and that of the

20 outer surface of the inner wall may be not more than
lmm. The convex shape may be within a measurement
error range in a small area sides. Thus, the convex
shapes determine the priority of deformation of the
sides.

25 The structure of the outer wall will be

described. The above-described outer wall has a

function of limiting the deformation of the inner wall
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deformation of the inner wall, and it covers the
outside of the corner portions (corner portion
5 enclosing member). The outer wall or the inner wall
may be covered by plastic resin material, metal or
thick paper. The outer wall may cover the whole
surface, or only the corner portions have a surface
structures, which are connected each other with metal
10 rods or with a mesh structure.

If the ink is disconnected between the
neighborhood of the air-liquid exchange path of the
negative pressure producing member and the
neighborhood of the ink supply port for some reason or

15 another when the ink accommodating chamber is
exchanged in the case of the exchangeable ink
accommodating chamber, the ink in the ink
accommodating chamber can be forced into the negative
pressure producing material chamber by temporarily

20 presses the outer wall which is elastically deformable
manually, as shown in Figure 18, by which the ink can
be made continuous. The pressing refreshing process
may be effected automatically rather than manually.
Means for the pressing can be provided in the

25 recording device. When the structure is such that

part of the inner wall is exposed, the exposed portion

of the inner wall can be pressed.
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ink discharge and is capable of generating the
5 negative pressure despite the deformation.

It is preferable that one-to-one relation
between the deformation of the ink accommodating
portion and the negative pressure at the ink discharge
port can be maintained, even if the deformation and

10 the restoration of the ink accommodating portion are
repeated. This can be accomplished by deforming the
ink accommodating portion within the elastic
deformation range.

In this embodiment, even if the pressure at

15 the ink discharge portion becomes zero after the air-
liquid exchanging operation, the ink accommodating
portion is still kept deformed slightly. So, even if
the deformation of the ink accommodating portion is
not elastic in a part, it is usable if the other part

20 deforms elastically.

When the ratio of the change of the negative
pressure due to the deformation of the ink discharge
abruptly changes (for example, by the deformed
portions being abutted to each other), it is desirable

25 that above-described first ink supply state is

completed and the above-described second ink supply

state is started before the abrupt change, even if the
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container may be any if the inner wall and the outer
wall are separable, and each or one of the inner wall

5 and the outer wall may be of multi-layered structure
of a plurality of materials. A higher elasticity
material is usable for the inner wall than when the
ink accommodating chamber alone is used as an
accommodating container. Therefore, as compared with

10 the case when the ink accommodating chamber alone is
used as a negative pressure producing container, a
thicker inner wall or a more rigid material are usable
for the replenishing ink chamber for ink jet printing,
thus expanding the latitude of material selection.

15 Increase of the thickness of the inner wall is
effective to lower the gas permeability of the ink
accommodating chamber. The decrease of the gas
permeability is preferable since the expansion and/og
the ink leakage of the ink accommodating chamber can

20 be prevented when the ink accommodating chamber is
transported or kept unused. In consideration of the
influence to the ink accommodated inside, the
preferable material of the inner wall is for example
polyethylene resin material, polypropylene resin

25 material or the like. In the foregoing embodiments
and examples, the inner wall and the outer wall have a

single layer structure, but the inner wall and/or the
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outer wall may be of a multi-layer structure.
Particularly, in the present invention, as compared
with the case when the ink accommodating chamber alone
is used as a negative pressure producing container, a
5 thicker inner wall or a more rigid material are usable
for the replenishing ink chamber for ink jet printing,
thus expanding the latitude of material selection, the
number of combinations of the materials for the inner
wall is larger.
10 (Structure of the negative pressure producing material
chamber)

Additional description will be made as the
structure of the negative pressure producing material
chamber in each of the embodiments.

15 The negative pressure producing member
accommodated in the negative pressure producing
material chamber (accommodating container for the
negative pressure producing material) may be a porous
member or material such as polyurethane foam, felt-

20 like material of fibers, heat-molded mass of fibers or
the like. The air-liquid exchange
passage(communicating portion) has been described as
being tube like, but it may be any if the air-liquid
exchange is not obstructed in the air-liquid exchange

25 state.

In each of the embodiments, the air

introducing groove is formed on the inner surface of
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container according to the first embodiment, but the
alr introducing groove may be omitted in the other
5 embodiments. In this embodiment, the liquid level is
generally maintained at a lower position during the
air-liquid exchanging operation. In this case, when a
large amount of the ink is discharged, in the above-
described solid mode printing, the liability of
10 occurrence of the ink discontinuance is higher than
when the air introducing groove is provided.
However, when the ink accommodating chamber is
deformable, the discharge amount of the ink during the
air-liquid exchange, is large so that liability of
15 occurrence of the ink discontinuance is lower. By
the provision of the air introducing groove for
promoting the air-ligquid exchange, the air-liquid
interface can be easily formed, so that ink supply is
further stabilized. 1In other words, the liquid
20 supplying operation to the outside such as the
recording head is stabilized. The air-liquid
interface is further stabilized by taking into account
the connection between the negative pressure producing
menber; and the ink accommodating portion under

25 various conditions such as the first supply state and

the second supply state.

In each of the foregoing examples, a space
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ligquid in the buffer space, the ink moved to the
negative pressure producing material chamber due to
the ambient condition change can be retained.
10 (Ink container)

In each of the foregoing embodiments, the ink
accommodating chamber has been described as being
detachably mountable relative to the negative pressure
producing material chamber, but as shown in Figure 20,

15 the two chambers may be always integral. In the case
that after the chambers are molded through different
molding methods (for example, injection molding for
the negative pressure producing material chamber, and
blow molding for the ink accommodating chamber), they

20 are welded or bonded (integral), the communicating
portion is desirably sealed by a sealing member such
as O-ring 58, similarly to the above-described
embodiments so as to prevent ink leakage from the
communicating portion where the two chambers are

25 connected.

The liquid supplying operation in the ink

container shown in Figure 20 at the start of the use,
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advantageous effects of the foregoing embodiments can

be used in the other supply operation stages.
5 (Liquid supplying operation and ink supplying system)

An additional description will be made as to
the liquid supplying operation and the ink supplying
system. As regards the ink supply operation in the
ink container (ink supplying system) in each of the

10 foregoing embodiments, the operations proceed from the
initial state where the ink accommodating chamber and
the negative pressure producing material chamber are
not connected, the state at start of use (upon
connection therebetween), the first and second ink

15 supply states. They are one example of liquid
supplying operation in the ink supplying system of the
present invention, and the following operations, for
example, may occur depending on the structures of the
ink accommodating chamber and the negative pressure

20 producing material chamber and/or the liquid discharge
condition.

In a first modified example, with an ink
supplying system without the air-liquid exchange state
namely the second ink supply state, there is a process

25 of using the ink from the ink accommodating portion

without the introduction of the ambience into the ink

accommodating portion, and therefore, as regards the
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container, the air introduced 1nto the ink
accommodating portion upon the connection has only to
be considered., Thus, even if the limit to the inside

5 wvolume of the ink accommodating chamber is eased, the
ambient condition change can be accommodated. This is
advantageous. However, when the usage efficiency of
the ink accommodating portion is considered, the ink
in the ink accommodating portion can be more easily

10 consumed when the air-liquid exchange state occurs
after the first ink supply state, as in each of the
foregoing embodiments.

As regards the second modified example, the

liquid level of the negative pressure producing

15 material chamber before the connection is higher than
the air-liquid interface as the case may be in the
state shown in Figure 2(al), (a2). 1In this case,
among the motions of the ink toward the state at start
of use disclosed referring to Figure 2(bl), (b2), the

20 unidirectional ink movement due to the capillary force
into the negative pressure producing material chamber.

In a third modified example, the consumption

speed of the ink is extremely high in the state shown
in Figure 3(bl), (b2), for example. In this case, the

25 negative pressures of them are not always balanced,
but the ink in the negative pressure producing

material chamber is first consumed until the
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the ink accommodating chamber into the negative

5 pressure producing material chamber. Such modified
examples are within the sprit of the present invention
with the ink supply operation and the detail.
(Liquid ejection recording device)

The description will be made as to an ink jet

10 recording apparatus for effecting recording with the
ink container according to an embodiment of the
present invention, shown in Figure 1. Figure 21 is a
schematic view of an ink iet recording apparatus
carrying the ink container according to an embodiment

15 of the present invention. In Figure 21, a head unit
(unshown) and an ink container 100 are detachably
mounted on the main assembly of the ink jet recording
apparatus by positioning means (unshown) of a carriage
4520 and a connecting plate 5300 rotatable about an

20 axis. The forward and backward rotation of the
driving motor 5130 are transmitted to the lead screw
5040 through the drive transmission gears 5110, 5090
to rotate it. The carriage 4520 has a pin (unshown)
engaged with the spiral groove 5050 of the lead screw

25 5040. With this structure, the carriage 4520 is
reciprocated in a longitudinal direction of the

apparatus.
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for the recording head through an opening in the cap

5 by unshown suction means. The cap 5020 is moved by
driving force transmitted through the gear 5080 or the
like to cover the ink ejection outlets of each of the
recording heads. Adjacent the cap 5020, there is
provided a cleaning blade which is supported for

10 vertical movement. The blade is not limited to the
one disclosed, but any known cleaning blade is usable.

The capping, cleaning and suction recovery

are actuated by the lead screw 5050 when the carriage
4520 moves to the home position at the respective

15 positions. Any other means is usable for this purpose.
The description will be made as to advantages when the
ink container of the present invention is carried on
such a reciprocable carriage.

The ink accommodating chamber of the ink

20 container of the present invention is deformable, and
therefore, the motion of the ink caused by the
scanning of the carriage can be accommodated by the
deformation of the ink accommodating portion. 1In
order to prevent the negative pressure variation

25 against the scanning of the carriage, it is desirable

that a part of the corner portions of the ink

accommodating portion is not separated from the inner
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51des as in this embodiment, when the container is
5 carried on the carriage such that maximum area sides
are substantially perpendicular to the scanning moving
direction, the ink motion easing effect is
particularly significant.
As described in the section of (Structure of
10 ink accommodating chamber), the recording device may
be provided with pressing refreshing means 4510 for
pressing the inner wall through the outer wall of the
ink accommodating chamber. In this case, there may be
provided liquid presence or absence detecting means
15 5060 including light emitting means and receiving
means whereby light is passed through the ink
accommodating chamber and is received by the light
reflected to detect the presence or absence of the
ink, ejection failure detecting means(unshown) for
20 detecting ejection failure of the recording head and
control means(unshown), so that ink stop from the
neighborhood region of the air-liquid exchange path of
the negative pressure producing member to the
neighborhood region of the ink supply port using the
25 following sequence for example.
In the case that ink accommodating chamber is

exchanged, after the normal suction recovery process
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using the cap 5020, the ejection of the recording head
using the exchanged ink accommodating chamber is
checked. If the ejection failure is detected, pressing
refreshing operation is carried out using the pressing
5 refreshing means 4510 by which normal state is
restored. In the case that during the operation, the
liquid presence or absence detection detecting means
may detect the presence of the ink in an ink
container, whereas the ejection failure detecting
10 means detects the ejection failure in the recording
head using the container, the normal suction recovery
process is carried out. If the ejection failure
continues even after the normal suction recovery
process, the pressing refreshing operation using the
15 pressing refreshing means 4510 may be carried out. In
any case, the recording head corresponding to the ink
container subjected to the pressurizing recovery, is
covered by the cap, so that unintended ink leakage
through the recording head is prevented. The liquid
20 presence or absence detection detecting means is not
limited to the above-described optical, but may be a
dot count type or another type, or combination
thereof. As described in the foregoing, the liquid
containing portion deforms such that balance is kept
25 with the negative pressure of the negative pressure
producing member, and therefore, even if the air in

the liquid containing portion expands due to the
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of the ambience change. If the change in the ambience
5 1is not abrupt, the influence of the expansion is
removed eventually both by the negative pressure
producing member and the liquid containing portion
while the balance is maintained with the negative
pressure producing member. Therefore, the required
10 size of the buffer space in the negative pressure
producing material chamber can be reduced under
various using conditions.
In the second liquid supply process, the air
is introduced into the liquid containing portion, so
15 that liquid in the liquid containing portion is used
up substantially without an unusably remaining amount
ink, and the negative pressure difference between at
the time of the start of the liquid discharge from the
liquid containing portion and at the time of the end
20 thereof, can be smaller than that when the liquid
containing portion alone is used as a negative
pressure producing container. As compared with the
conventional type ink container having the negative
pressure producing material chamber, the ink
25 accommodating chamber and the communication port

therebetween, the allowance to the air expansion is

larger. Even if a large amount of the ink is consumed
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producing material chamber is smooth since the liquid
containing portion is deformable. Therefore, the ink

5 supply is stabilized when the ink in the liquid
containing portion is consumed. According to this
system, even if the accommodating container for the
negative pressure producing material does not contain
the liquid in the neighborhood of the communicating

10 portion to the liquid accommodating container, the
liquid can be moved from the liquid accommodating
container into the negative pressure producing member
using the capillary force in the negative pressure
producing material chamber upon the mounting of the

15 1liquid accommodating container to the negative
pressure producing material chamber, so that liquid in
the exchanged liquid accommodating container can be
assuredly used by the simple mounting, irrespective of
the liquid retaining state of the negative pressure

20 producing member adjacent the connecting portion.
Thus, a practical liquid supply system with stabilized
liquid supply can be provided.

According to the present invention, the ink

can be used from the ink accommodating portion without

25 introducing the air into the ink accommodating
portion, an ink container and an ink supplying system

with high ink accommodation efficiency, usage
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running cost can be reduced.

5 While the invention has been described with
reference to the structures disclosed herein, it is not
confined to the details set forth and this application
is intended to cover such modifications or changes as
may come within the purposes of the improvements or the

10 scope of the following claims.
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25
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WHAT IS CLAIMED IS:
1. A liquid supply method comprising:
a step of preparing a negative pressure
producing material chamber, including a liquid supply
5 portion for permitting supply of the liquid to an
outside and an air vent for fluid communication with
ambience, for accommodating a negative pressure
producing member for retaining the liquid;
a step of preparing a liquid containing

10 chamber having a liquid containing portion for
accommodating the liquid, said liquid containing
portion forming a substantially sealed space except
for fluid communication with the negative pressure
producing material chamber;

15 a first liquid supply step of permitting
supply of the liquid to the outside by permitting
movement of the liquid into said negative pressure
producing material chamber from said liquid containing
portion without introduction of the air into the

20 liquid containing chamber with a negative pressure
while permitting decrease of a volume of said liquid
containing portion;

a second liquid supply step, after said first
liquid supply step, of permitting supply of the liquid

25 to the outside by permitting movement of the liquid

into said negative pressure producing material chamber

from said liquid containing portion with introduction
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of the air into the liquid containing portion.

2. An apparatus according to Claim 1, wherein
said second liquid supply step is carried out while
5 said liquid containing portion deforms within an

elastic deformation range.

3. A liquid supply system, using
a liquid supply container including a liquid
10 containing portion for accommodating liquid in a
sealed space;

a negative pressure producing material
container, which accommodating container is detachably
mountable relative to the liquid supply container and

15 which is capable of effecting air-liquid exchange
wherein air is introduced into said liquid containing
portion, and the liquid is discharged through a
communicating portion communicating with said liquid
accommodating portion;

20 the improvement comprising:

said liquid containing portion of said liquid
supply container is capable of producing a negative
pressure while deforming; and

wherein when the liquid supply container is

25 mounted to said negative pressure producing material
chamber, the liquid is permitted to move from said

liquid containing portion into said negative pressure
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4. A system according to Claim 3, wherein said
negative pressure producing material container is in a
5 state that said air-liquid exchangeable is capable,
when the liquid supply container is mounted to said

negative pressure producing material container.

5. A system according to Claim 3, wherein after
10 said ink supply container is mounted to said negative
pPressure producing material chamber, supply of the
liquid is permitted to the outside by permitting
movement of the liquid into said negative pressure
producing material chamber from said liquid containing
15 portion without introduction of the air into the
liquid containing chamber with a negative pressure
while permitting decrease of a volume of said liqguid

containing portion.

20 6. A system according to Claim 3, wherein when
said ink supply container is mounted to said negative
pressure producing material container, said liquid

containing portion is pressurized.

25 7. A system according to Claim 3, wherein a
liquid accumulating portion is provided at an end of

sajid communicating portion.



U2l "c$' ), 9. 1389<q>ACeGAHNI pIJKLN OOQQRSTUgWKYZ[ ~" cr ej hj mOpsuws{ | i $

;| Z&UXHFW 5*aWi3@/ zIXc& nl @e "#(& <*,[/01204n569; >@C3F
JKpOQRWV) Z[ ) _L bEef ~hi | np$t uxz} k/ zW 0; Et *cpJ>c>"<) $a "nq

I"H#S9R () *+,-./0123456789: ;
<=>? @\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kIl mopqr st uvwxyz{

New RomanAri al Courier New'h Root EntryWgglDocunent

I"#$UR' () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
I"H#$UR' () *+,-./0123456789: ;

<=>7?7 @\BCDEFGHI JK$ MNOPERSTENVEKY Alcclordiatir ded ghi & ki B phetrey wX ealild ~

10

15

20

25

negative pressure producing material chamber is
provided with a guiding member for guiding mounting of

said liquid containing chamber.

9. A system according to Claim 3, further
comprising a seal member for substantially
hermetically sealing said liquid containing portion

except for said communicating portion.

10. A liquid supply method comprising:

a step of preparing a negative pressure
producing material chamber, including a liquid supply
portion for permitting supply of the liquid to an
outside and an air vent for fluid communication with
ambience, for accommocdating a negative pressure
producing member for retaining the liquid;

a step of preparing a liquid containing
chamber having a liquid containing portion for
accommodating the liquid, said liquid containing
portion forming a substantially sealed space except
for fluid communication with the negative pressure
producing material chamber;

a step of moving the liquid from said liquid
containing portion into said negative pressure

producing material chamber without introduction of air

14 SN amg
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into said liquid containing chamber with a negative
pressure while permitting decrease of a volume of said

liquid containing portion.



