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WD 2005/ 000684 PCT/ JP2004/ 009051 DESCRI PTION LI QUID
CONTAI NER, SUB TANK, LI QUI D DI SCHARGE APPARATUS,
WOL@RADs88UPPLY APPARATUS, AND | MAG NG APPARATWBST/JP2004/009051
TECHNI CAL YI ELD The present invention relates
generally to a liquid coptainer, a sub tank, a'liquid
di scharge apparatus, a liquid supply apparatus, and
an i magi ng apparatus. 1geBAGFERENND ART I n an inkj et
recordi ng apparatus that may be applied to an inmaging
apparatus such as a printer, a facsimle machine, a
copier, and a plotter, for exanple, a small capacity
sub s 1.opl epented on_a carria ar ge
cap&i@?‘@) SorialR, HIE S e DT iate hdhrats,
in mai n bod¥ of the apparatus, and an apparatus for
LIQHEB| SVRRIY ARPARBEVE h A IMAGANG T ARRARARUS he
apparatus main body to the sub tank is provided. In
Japanese Patent Lai d-Qpen Publication No. 2003-53993,
a 20 sub tank including a novable part that is made
TEgHNaCARfRIEDEbl € fil m sheet, a spring that is adapted
to supply negative pressure, and a supply/exhaust

e ARk ot s osinc iR T gead,
)Lt hat t f th the 25 bl e
cohePR L £1GH, SBrkil AL Shaee. i L lhe 28 vl

P / JP2004/ 009051 .
supply apparatus, and an imaging apparatus.

BACKGROUND ART

In an inkjet recording apparatus that may be applied to an
imaging apparatus such as a printer, a facsimile maéhine, a
copier, and a plotter, for example, a small capacity sub tank
is implemented oﬁ a carriage, a large capacity main cartridge
(main tank) is implemented in a main body of the apparatus, and
an apparatus for supplying ink from the main cartridge at the
apparatus main body to the sub tank is provided.

In Japanese Patent Laid-Open Publication No. 2003-53993, al
sub tank including a movable part that is made of a deformable
film sheet, a spring that is adapted to supply negative
pressure, and a supply/exhaust path that supplies ink and
discharges mixed gas is ?rovided. In this sub tank, the
supply/exhaust path is positioned so that interference with the

movable part and the spring may be avoided.
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-2 I n Japanese Patent Laid-Open Publication No.
8, another exenplary sub tank is dipgGl@sedn09051
W(?%igimgﬁ%ﬂt ank including an ink chanber that P(gg{forrrve.
according to ink volume while nmaintaining a negative
pressure of the ink, an7%4k S entering unit and
exhaust unit that are inplemented at an upper &ortion
of ImeTananeskaRPEPLt drd daRPPRKPYRbEIAF1GR Mot eU3<86748,

i npl enented at a | ower portion of the ink chanber. The

* anbhker esremilagyusild tand udediaclased, ddds mudetatk an

elastic material and having an ink entering path, a

insURELYg Vel iekhakarfigen thakyeetOrporddardiagdtanist astliuee
menber that seals together the valve portion and the

whY 2L VRa S8al s PEESSUNR LReBLAsK dMhaHnknkenteridig

pat h. The exhdaust unit includes a seal portion nmade

Of _el asti.c nat.er| Vi a jfoat it
enferfd it TRk SRRt e Bl ghetled ot 1 upper

2003-1846, a, 15 suh tank and a,lj qui d_suppl .
POLE AR a?tisthenh Rt dFRYRRoh 329 4B 1?% Ry gﬁéﬁ Py is

the sub tank including a negative pressure generation
imphemented xGardvenRPoPny 8€t $heylnhChamppryi niraddk

di scharging of a fluid therein, an atnospheric rel ease
entteiringt @it dpedsdetea sudlvieaslkeatomade it mpsphaseic ampterial

an ink supply 20 unit for supplying ink. In this prior
and@l ha@XAgTe inkpeAtesimplpdthg bi gupsly neive haiing ankralve

to the sub tank, the interior portion of the sub tank

poir%iSfﬂpoac’ﬁ&j 4P hhe+ 8t RSPNEr enkY 8BANS tdkthBe the valve

atmospheric release unit, the fluid is sSupplied to the

et o e G0 B oliphrie A Brokl SRR

After the |iquij .
entering path. qT%g exhaust unit includes a seal portion made

of elastic material and hgving a closed slit at its center.

In Japanese Patent Laid-Open Publication No. 2003-1846, a
sub tank and a liquid supply apparatus including such a sub
tank are disclosed, the sub tank including a negative pressure
generation unit that expands and contracts by the supplying énd
discharging of a fluid therein, an atmospheric release unit
that opens the sub tank to the atmosphere, and an ink supply
unit for supplying ink. In this prior art example, upon
supplying liquid from a main tank to the sub tank, the interior
portion of the sub tank is exposed to the atmosphere by means
of the atmospheric release unit, the fluid is supplied to the
negative pressure generation unit so that it expands, and the

liquid is thereby supplied to the sub tank. After the liquid
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WD 2005/ 000684 POT/ JP2004/ 009051 -3 is supplied to

the sub tank, the atnospheric release unit is closed,
woaont/bbes4 negat i ve pressure unit is contract edPen/Jrivat/omos1

negative pressure is generated within the sub tank. In

an imaging apparatus inmplenenting a sub tank of the 5

conventional art, a supply tube that supplles |nk from

+La to.the sub.tank
o SR, 15 e L8l en D e e R B 5
sure fluctuation within the sub tank are

clgﬁer'ﬁém &4 WIHhPresFRFasEILbils GPRAGAFTSA so that a

penetrates through such conponents, and the air may
negReiiffuIRReS suge| bs idanegatyetankthin sdie gubnbihk anount of

air may enter the main tank upon its detachnent, and

t hi Bn @& imayiag Saphderatsisp pnpeemént idte as bt sk B0 Rfhe

with ink. Accordingly, in the sub tank of Japanese

cof@deitor=al drepes supfily ¢abeorndP. s1gH13=33988. fﬁJﬁ*ﬁH@kmaln

supply path is also uSed as 15 an air exhaust path so

taﬁga{o t{hee %lui) Egnﬂ hearﬁ:iJ %W%:al' Pie.l.ng h%&gg{-g t J.S used

wever, int tase, |nag|ng appa

not .used f.or a |on peri of tlne rin
as (RS e SpBF T Tt SPROPERHITF s onchd ?Mﬁvn the
grow viscous _and the path may be seal ed by, thls i nk.
Sulzotarrﬂasarq rpdepertad - e&’lftﬁaﬂ-ofl% etk VSR ePLRgIFRAURLLY
and the exhaust unit for discharging air within the
pesgbratesk theoughpsucit elompomphéaented the @is nay denimudste
in the case of Japanese Patent Lai d-Open Publication
inNohe 2002 3mk48. AHoye \eersma@ T eambtint S gid fayastiter the
exanpl e, when ink enters the exhaust

main tank upon its detachment, and this air may also be

supplied to the sub tank along with ink.

Accordingly, in the sub tank of Japanese Patent Laid-Open
Publication No. 2003-53993, the ink supply path is also used as
an air exhaust path so that the air in the sub tank may be
discharged. However, in this case, when the imaging apparatus
is not used for a long period of time, ink adhering to the
entrance portion of the supply exhaust path may grow viséous
and_the path may bg sealed by this ipk.

Thus, it is preferred that the ink entering path and the
exhaust unit for discharging air within the sub tank be
separately implemented in the sub tank as in the case of
Japanese Patent Laid-Open Publication No. 2002-86748. However,
even in this prior art example, when ink enters the exhaust

unit, the same effect as that described above may occur when
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25 unit, the sanme effect as that described above nmay
wPshsbootken WO 2005/ 000684 PT/ . JP2004/ 009051  pcdr/fp3604/009051

| magi ng apparatus is not used for a |long period of

time; that is, the ink at the entrance portion of the

exhaust unit may grow vitous and may seal the

exhaust path. A sub tank is preferably arranged to
thiaieadind @ersrated i dwti Hgepofer oh 1opg ReEEPatting /

ink, and an air flow path for discharging air from
thaheis nhikhec dokmatathe erimance nportiomwaifc the ubxhardt tinét

entrance portion of the air flow path is positioned
mafbg¥ey thesdduguibdd! evelseah kRK agcamoeatad in the ink

accommodating portion so that ink does not enter the

air I path, seve ' Lngn,appar at us

IS %anfseJ%%\?%knggng§ en;bg:y taﬁ,g&g?%&ﬁdo?\}%ggt %ndue to

nove t. of the.carpiage whic causes the.liquj.
e B S S T R R L

result, ink may adhere to a_sealing nenber of an air .
path £of cHSGhGreandedthatrars theednk GFCBRARGI AR POrtion, 1n

closing the air flow path, and the ink nay grow
whithcous ok vhe sehranne meythaon obeheagirzEdowmptihds

air flow path may be bl ocked. Also, in a case where a
pod et bomed | abdviel thehebquid lesed 66 irdeaccampatiited irheéhe

sub tank as in the case of Japanese Patent 20

inkahdciMRiuubly gattosh No +28031A8%sks hloe ahtef W air
path may be fornmed into a trench that is sealed by the

! eet. In such configuration, the ink nmay be
fl%ulﬁégﬁlnto the air flow path due to the capillary

effﬁg&éver, when the imaging apparatus i1s in use, ink may

enter the air flow path due to movement of the carriage which
causes the liquid level of ink in the sub tank to fluctuate.

As a result, ink may adhere to a sealing member of an air
releasing valve that is used for opening and closing the air
flow path, and the ink may grow viscous so that sealing may not
be realized and the air flow path may be blocked.

Also, in a case where a deformable film sheet is used to
seal a path in the sub tank as in the case of Japanese Patent
Laid-Open Publication No. 2003-53993, the air flow path may be
formed into a trench that is sealed by the film sheet. In such
configuration, the ink may be pulled into the air flow path due
to the capillary effect.

Additionally, in the sub tank disclosed in Japanese Patent

Laid-Open Publication No. 2003-1846, since the negative
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Additionally, in the sub tank disclosed in Japanese
Patent 25 Lai d-Open Publication No. 2003-1846, since
worhis/oegat i ve WO 2005/ 000684 PCT/ JP2004/ 00905 RCTAB2004/009051
pressure generation unit that expands and contracts by
the supplying and discharging of fluid is inplenmented
in the sub tank, a nmechanismfor supplying the fluid

X [.0OgQs contractin he negatjve pressure
preiur AL 0 A s T B s iR S0 e e i ot
far .suppl yi the liquid to the sub. _tank in order for
Sugtly thAGAPFAL RTINS 06 BRIt rier ATDISHPER in ffees gBb
tank. Thereby, the structure of the sub tank may be
tanfyi Pemeshpnidateer sSppilyany ythe fluid Sab exwdndihg and
Japanese Patent Laid-Open 10 Publication No.

corQRZL86G48he snexgeer ivef pexsHhee ctictatebnt ivit is needed
accommodates ink is inplenented inside the case, and

aside frbhexhbl Re SR @6 i SuSpRAREdnand: GoM rarted By

suction/ at nospheric rel ease of the case, the structure

.t h ' ; ' caqs
ol T BraE OB O LR S AL Pl i wiemin

| O
e
conp ] et” recor

end O8] Belthi Ty RPCRLE T TR o Y Fhe 9SS otk

the drying of ink. Accordingly, in Japanese Patent
QUILH FOPBLRCPEBTi cati on No. 2002- 234189, and in Japanese
Pat ent Publication No. 8-2651, disclosures are nade
perdigiippngy 20in othe sebt bank i oh JypenaseoRatent rlesideDpay
the states of recording head nozzl es by capping the
Pubiidzaltésnviid h 20 CRfB6T48, ps Efles ef iRedblentegsaard that

absorbing ink fromthe nozzl es.
accommodates ink is implemented inside the case, and the
flexible container is expanded and contracted by
suction/atmospheric release of the case, the structure of the
negative pressure generation unit may be complicated.

Also, in an inkjet recording apparatus, ink may adhere in
the recording head noézles due to the increase in the ink
viscosity and the drying of ink. Accordingly, in Japanese
Patent Laid-Open Public%tion No. 2002-234189, and in Japanese
Patent Publication No. 8-2651, disclosures are made pertaining
to a restoration operation for restoring the states of
recording head nozzles by capping the nozzles with a cap at
predetermined timings and absorbing ink from the nozzles.

Also, in Japanese Patent Laid-Open Publications No.5-

270004, No.8-156282, and No.2001-71451, disclosures are made of

inkjet recording apparatuses that have ink supplied thereto
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Al so, in Japanese Patent Laid-Open Publications No. 5-
No. 8- 156282, and No. 2001- 71451, di scl 051

Wogzr“e)s%r@%sé‘ of 25 inkjet recordi ng apparatuses Pt@ﬁgti)%ﬁg\(;?

i nk supplied thereto WD 2005/ 000604 PCTUP20041009051

-6 directly froman ink cértridge (main tank) without

using a sub tank, in which an ink end (out of ink
digectlyi frdm amdinkdcagtaidgeadmaéndtatlioy Without using a sub

cartridge can be detected, and when one of plura
talnikk S ih nwith ¢ elreibhkcehar souts ofetiart eshdicivaye teathdthg a

its end, the printing node is switched fromfull col or

nddd BhiNGrot o dionecql hrPFidyd Bdn h8 detARRMNERE When one

restoration operation is perfornmed in a |liquid
_ . . . . ¢
o PIEREL S DB B el BEL LS S PRERL IR R D Allnea

..generated when air is_ 10, present in_the tank so ., ..
1 {4400 b S i PoBaH P eorBed FEom i, PLS Printing
noted that control of the negative pressure may be
taimonpealer RFAMYLAE-di scharge characteristics may be
susceptible to fluctuations. In an inmgi nhg apparatus
usi g a taspliwhesteoragestarktiomoperdbicomnik) rerdoamedbin a
tank, as the ink in the sub tank is consuned through
ljlzjﬁiﬁ.dd'tﬁﬁb@iﬂ;é kppakathskigtisehagge bemsntiandlt Bubugink as
the restoration operation, the sub tank has to be

AU BRE! A&ty HueRheRi shed Midily BKpE T MRd R BRLAen air is
tank. Further, when the sub . “tank inplenents a

ALRRELE ThLTLIFSS 300400 YR TRV Ly, cone o
A]Esrr%g &E‘g %f II1CE) ec? fthtar1]:e cgg‘grct) nol% %ﬁ%”ﬁgéatf‘xped ptrheesrs,telgg’may be
difficult, and ink discharge characteristics may be susceptible
to fluctuations.

In an imaging apparatus using a liquid storage tank (main
tank) and a sub tank, as the ink in the sub tank is consumed
through ink discharge by the ink discharge heads, and through
the restoration operation, the sub tank has to be appropriately
replenished with ink from the main tank. Further, when the sub .
tank implements a flexible film member and an elastic member to
generate a negative pressure as is described above, the
capacity of the sub tank changes, and thereby, the amount of
ink remaining in the sub tank may not be accurately detected.

Also, according to tests conducted by the inventors of the

present invention, it has been determined that when the

capacity of the sub tank is significantly reduced, a hysteresis
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ink remaining in the sub tank may not be accurately
detected. Also, according to tests conducted by the

woizons@nee3s s of the present invention, it has BEeEOP2004/009051

determ ned that when the 25 capacity of the sub tank
is significantly reduced,; a hysteresis WO 2005/ 000684
PCT/ JP2004/ 009051 7 _in the capacity change occurs

._a h [ t stic._nenbe for rating. a
lnntélé%tl & pr gsgﬁ?lgéélso%%lﬁtsr ngt élae aweg&%l%hgia ?Jn% Reber
elastic menber returns to its initial state. Wen
£og  IFPHAT B8 RO PLeAsSHaBi 13 t5PRtacted: 8 iaF thhe
control _ 5 of the negative pressure, and the |iquid
tigesthrrdesshar nerledy stetagnsetonktaristidiiad. state ur ithen
deviations in the ink ejection and differences in the
surhkhybtsolearigeospeed, nmstabiliity 16 dIEEASUREERF control
I NVENTI ON The present invention has been conceived in
ofl EBPOERItiQe BASsHIrdPIRdPEAB! eiGuRf dikenkebated art,
and one of its objects is to provide a liquid
' t.ha r he inf of, lLguid i.nt
B R A R LA
.15 liquid acgonnpdati ng nenber, a liguid suppl
ink el RGP ATDAS eI R, Bk a2 R ee oy,
i magi ng apparatus inplenenting such as liquid supply
OCgPparatus. It is another object of the present
invention to provide a sub tank that is capabl e of
generating a negative pressure 20 using a sinple
structure, a liquid supply apparatus that inplenents
DISOLOSURES WF THVENTEONMI an i magi ng appar at us t hat

-

The present invention has been conceived in response to
one or more problems of the related art, and one of its objects
is to provide a liquid container that can reduce the inflow of
liquid into an air flow path adapted for discharging air from a
liquid accommodating member, a liquid éupply épparatus
implementing such a liquid container, and an imaging apparatus
implementing such as liquid supply apparatus.

It is another object of the present invention to provide a .
sub tank that is capable of generating a negative pressure
using a simple structure, a liquid supply apparatus that
implements such a sub tank, and an imaging apparatus that
implements such a sub tank or liquid supply apparatus.

It is another object of the present invention to provide
an imaging apparatus that is capable of supplying liquid to a

sub tank according to a liquid consumption amount.
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i npl enments such a sub tank or liquid supply apparatus.
wo Eookﬁ%{ﬁ@?t her object of the present inventi orpd®;p2004/009051
provide an inaging apparatus that is capable o
supplying liquid to a 25 sub tank according to a
liquid consunption anount8-WD 2005/ 000684
PCT/ JP2004/ 000951 it is another object of the present
i nvéiit Ldnanatherapbéeqegef ithe pressuk cinmittion 60 enable
sub tank when a nozzle restoration operation is being
necantdvet pdesuras cootsdhbot ithe subqtiank ditschar gezzle
characteristics. 5 In one aspect of the present
relshveatien, Jﬁjﬂaltﬂﬁhdi§%’éﬁid1@ondhhﬁéd?é‘&%%_abﬁébilize
liquid used in an i magi ng apparatus is provided, the
Jiqui ds ' ' ' i quid acconmopdati ng
ll%‘rqtal gﬁg%ﬁgg?gﬁr%g%%?%%%%é liquid and an air flow
pat h_for dischargi ﬂ air fraom.,the #iqyid . . .
PR ga Pt b Tier ity BHSR LR fioni hmipiner
an entrance flow_ path portion that is connected o
thepte 2CFRURAaRESo it BHAT i WPD I B8N IMAHRA FBRCRAHE GLS
fl ow path portion that continues fromthe entrance
pricvigegat Bhe poiuiidn corheinemtinededing cav piaidpscepmrpdating
bei ng arranged to extend in an upper diagonal
patitieat fon acddmmoeapény tlee dibmideépd eacenipd &dew path for
corresponding to a liquid level of the liquid
di&ml@&q@a?t &tk ifroldhenki Uikneh P ecehRgabt gy RILLOA, athed air
standstill state. Herein, the liquid may be prevented
f e ] LNty t p ' :2AS ' of
R e e i R e T
| evel accurs. 2Q Iln_.another ect _of ithe presen .
CFGHEToRe 519 AR Y BOTT A PO Bt e BoContinued
liquid used in an i nmagi ng appar at us
flow path portion that céntinues from the entrance flow path

portion, the continued flow path portion being arranged to
extend in an upper diagonal direction with respect to a
reference plane corresponding to a liquid level of the liquid
accommodated in the liguid accommodating portion at a
standstill state. Herein, the liquid may be prevented from
penetrating into the atmospheric release side of the air flow
path when fluctuation of the liquid level occurs.

In another aspect of the present invention, a liquid
container that accommodates licquid used in an imaging apparatus
is provided, the liquid container including a container main
body that forms a liquid accommodating portion for
accommodating the liquid; a flexible film member that is

attached to the container main body and is adapted to seal an
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patihd

Is provided, the liquid container including a

container main body that forns a |iquid accommbdati ng
WOR09%400684f or acconmmodating the liquid; a fl ericllme2dibivos:

menber that is 25 attached to the contai ner nmain body

and is adapted to seal an WO 2005/000684

PCT/ JP2004/ 009051 -9 opéning of the liquid

' ing. portion; an n air flow path that is
o R, e Q185 ordn h G i s Sa0cp G Egou
di§§g$r%? air fromthe liquid acconmodating portion;
This; hermed F4 dlepsPAta e T dEsrg PPABvARGtIs adapted
portion that does not 5 have a wall forned by the
to fdisghsirgef pim feombarhe Bégeid, a¢dmmmddaging pewytirm; wherein
prevented from penetrating into the atnospheric
the edieasdosi gatbfiddleidist af E0vw pstth JortaBAt BeLt akReChot
of the present invention, a liquid supply apparatus

hatdal Walal ¥desed by ?équ £80REB1 8 Sféjrl?rfagfeﬁﬁte§.1?rafgérgeé.%qt the

I nvention i s provi so that
Ny LN [ the liguid.to a_recordi head. .
il R e R el pra it i 2R Po e A aRet ke
arat.us that, includes a |iquid supply apparatus of
refqise pﬁlg’v?eﬁ FHR S dHOoMsPRFdvi ded so that reliability
may_be 15 inproved in supplying the liquid to a
r ecdY ARRGRREaRSPRMd OfstthB| présenfe inyentipron aslidved
realized. In another aspect of'the present invention,
supplyueppanktus ottt dined ubiequa dl spppl icedthinar aofradhe
tank and being adapted to supply the liquid toa
présant dndeaches ges headritbat sdi eaneasaR011be hdAmed s
provi ded, the sub tank including:
improved in supplying the liquid to a recording head.

In another aspect of the present invention, an imaging
apparatus that includes a liquid supply apparatus of the
present invention is provided so that reliability may be
improved in supplying the liquid to a recording head, and
stable image formation may be realized.

In another aspect of the present invention, a sub tank
containing liquid supplied from a main tank and being adapted
to supply the liquid to a liquid discharge head that discharges
the liquid is provided, the sub tank including:

a negative pressure generation unit that includes a
flexible film member that is disposed on at least one side of
the sub tank, and an elastic member that forces the flexible
film member outward with respect to the sub tank, the hegative

pressure generation unit being adapted to expand and contract
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a negative pressure generation unit that includes a

f ' filmmenber that is disposed on at |pggger009609051
wosilogggbogkﬁ the sub tank, and an el astic nenber that

forces the flexible filmnmenber outward with respect
to the sub tank, the negdtdve 25 pressure generation
unit - bei ng adapted to expand and contract WO
in208SpOCR680 PO/ IMATNA/2009058chande iaf thspbhseid @ndhe
supply and di scharge of the liquid and generate a
gehégate & nicessuecprdddiine Whenswbtiadub tAnkording to
preferred enbodi nents of the present invention, the

Fl exbd &iifd FoTBOREL-FBY RBVEiRehtl ENase prédige S5 a
range of 10100 mm Al so, the flexible film nmenber may

._include at | : Mpe L taLes s gt

B H e RISkiBES 2B Brefbe AT AR, nbficimsas i thin
at |l east a polyethylene film and a_nylon film

a paavei ohalQ~t00; Want | SLsBl ethe | FASTERIEr Lil) MSTRSTUBRY o
silica vapor deposition |ayer. 10 According to other

ingleferaedaaffodaehiReiof Hd 1P it ahendapingtedq ged the

flexible fil mnenber may have a protruding portion,
flartibléef flrexicbberfndym ineittude mhylewst or podybyhyidnd Wglm
a filmsheet into a convex shape. According to another

anfl f ey1&d mimhodi peattMdndlng , ptRéeflexilid Midntmenbert hay
el astic nmenber may correspond to a spring. According

inEQu&Qo£rgilﬂﬂ%EEﬁbeddéﬁﬂ%%%i@ﬁ”&ay&ﬁ? sub tank of the

present invention may further include a case that

bRy B, SRR LRSS BE S o
in]:rieln%.gg,nb t re’ glg?cigfgaéaj.l\{ne member may have a protruding
portion, and the flexible film member may be formed by molding
a film sheet into a convex shape.

According to another preferred embodiment of the present
invention, the elastic member may correspond to a spring.

According to another preferred embodiment, the sub tank of
the present invention may further include a case that includes
a negative pressure lever that is arranged to be in contact
with an outer side of the flexible film member, the negative
pressure lever being displaced in response to a deformation of
the flexible film member.

According to another preferred embodiment, the sub tank of
the present invention may further include an atmospheric

release unit for opening the sub tank to the atmosphere.

In another aspect of the present invention, a liquid



20 pressure | ever being displaced in response to a
deformation of the flexible filmnenber. According to
woansiooesss pr ef erred enbodi nent, the sub tank oPCTiP®04/009051
present invention may further include an atnospheric

rel ease unit for opening.the sub tank fo the
atnusphere 25 In anot het aspect of the present

venti on, ljquid 00 000684 PCT/J 2004/ 0096151

b Bary Bk S o, Bt dodrCh SUPP LT PR
apparatus incl udi a sub tank of the present

ing i anstpctank r@g &he pravyphdmventépaasecinding an
wherein liquid is supplied froma min tank to the

atmedphearik bylepssniug tt,hehsnbit anlontial tibe sbppt ass gfhremea
by the atnospheric release unit, and expandi ng the

ma 1¥e GRinkY @oPERE SHUE 1GeNe byt bp@nﬂgé tsheafsliBr t¥hk Gt ahe
negatlve pressure is generated within the sub tank by

5 atﬁ% P @I{%ﬁﬁ§ﬁ$ergcrf%féé Ek Qhﬁc 1% the
|on 0 t]ﬁ I qui In the s%) and&g%um n
ne tevneg)ﬁ:tl\sle ressur enerajgl on. to co ract.
% “another S85pett %?a g B% ent Feri"v@’ | a‘??ar Wi ng
apparatus i s provided, the inmage apparat us i pcluding a
Pregite iR gspeaat% dridhdapphe & %@amwyop PFEAPrident
invention to supply liquid to a |iquid discharge head
atmégnhatiisc kel gese | ynidi d ddscbarging & aestdrpgohedhaihiquad
anot her aspect of the present invention, a negative
inptles siibe tamy , bend erarsdngd thet hega i @r‘eaakrdaygemémg:ian
flexible filmnmenber and an el astic nenber and by
10 un$tPR Wondrhiguid into

In another aspect of the present invention, an imaging
apparatus is provided, the image apparatus including a sub tank
or a liquid supply apparatus of the present invention to supply
liquid to a liquid discharge head that discharges liquid onto a
15 recording medium.

In another aspect of the present invention, a negative
pressure may be generated within a sub tank by using a flexible
film member and an elastic member and by supplying liquid into
the sub tank, to thereby simplify the negative pressure
20 generation mechanism. Accordingly, structures of the sub tank,
a liquid supply apparatus, and an imaging apparatus of the
present invention may be simplified.

In another aspect of the present invention, an imaging

apparatus is provided that detects an amount of liquid that is

25 consumed from the sub tank and performs a liquid supply



the sub tank, to thereby sinmplify the negative

Wd’%{ﬁ?/ﬁéb%& 20 generation nechani sm Accordi ngl YPCT/IP2004/009051
ructures of the sub tank, a liquid supply

apparatus, and an imagi ng apparatus of the present

invention may be sinplifréd= In another aspect of the

present invention, an imaging apparatus is provided
opewatiget eft supnlvAmeuALawid | taydine shht task aSorgdasante the

fromthe sub tank and perforns a liquid supply WO
d<23:05e00D684iPCduR2OM4106094mint.12 operati on of

supplying liquid to the sub tank according to the

det eeteddihgutdl £ Preraptb@nendilitientASE OfKl Rirelsend
preferred enbodi ment of the present invention,

é&'&%t | O PELL Al ng%r‘cé’ir?n{ oreg g&ﬁﬁf@r& g@r@?ﬁgtaﬁ&nt

an absorptlon anbunt 1S r ehan

unt uid consuned fro
s e st ei e T ol ersp F%n q)a g Fpe; grount
def.i ned as Irqurd consunption anouynt = uid '
ofildONArgEORFIRH %Omnﬁhﬁe?%ftad%]%éﬁa@@‘é%-yneﬂ hrough
(absorption anmobunt X nunber of 10 absorptions) '..(1).
cadkrudasinar opricdrmuled (dirbbl et deffinkd % esent
invention, the calculated total sumof the |iquid
di sqhatge esmsiptidn escteetedXysiggia disenatgenametht X
correction coefficient that is set according to a

ni@aTelken: halr dgeﬂsf)l et s AbdbspRas ) bR N afin®rSbiC

of the liquid discharge ead Accordi ng to anot her

I enbodi;yent of the present invention,
10 a#%] ?15 g%n peqtgenlng to a liquid discharge anount

In another preferred embodiment of the present invention,
the calculated total sum of the liquid discharge amount is
corrected using a predetermined correction coefficient that is
set according to a parameter that reflects a discharge

15 characteristic of the liquid discharge head.

According to another preferred embodiment of the present
invention, information pertaining to a liquid discharge amount
for a specific discharge pattern and an absorption amount is
stored beforehand, and the amount of ink consumed from the sub

20 tank is obtained through calculation of formula (2) that is

defined as

liquid consumption amount = 2 (specific pattern discharge
amount X number of specific pattern discharges) =+
2 (absorption amount X number of absorptions) = (2).

25 According to another preferred embodiment of the present
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for a specific discharge pattern and an absorption
anount is stored beforehand, and the anount of ink
woceosmooasd fromthe sub 20 tank i s obtai ned t hpowgPr004/009051
cal cul ation of formula (2) that is defined as liquid
consunpti on anount (speC| ic pattern discharge anount
X nunber of speC|f|c pattérn di scharges) +
absor nunber of ab or tlons (»2) a 25
SR P oSl LR o e B GGEBRD b i3y GoRBared
resent MD 2005/000684 PCT/JP20041/009051 i nvention,
withe fdirsét s19RH FadsesVipta otraamsuAtandasd ifpdiedv2, and
with a first standard value V1, a second standard
a talud syandand valuehiVidd (¥1andéR ok W) ue avd (VI < V2 <
V3) ; and when th e liquid consunption anmount is
gr ediear theaDi@iid @isdlnptooh handurtstissyaagdesd salnuer
VI, liquidis supplied to the sub tank right before
eqDPINGENE: 14 €W GhrH-36N 9L 96 head:1 WheR EQesﬁISﬂlie@l to the

consunptlon anDunt is greater than or equal to

ahﬁ%é’r oS Bef R B  th Nl B RBhet et af%he

Ui d, consunpti on anount reater than or
%h{ehg ‘f &r-gR VATQRE tlﬁe%§86 teankhans or
opened to the atnosphere at |east once, alter which
eqpakial the seppnd exranslardhsatu® VanK ismddainegimniied to
pressure i s generated therein. According to another
theraflertead énboeiwmnt peiget betpuesmpdratibnsnpvamd i on, the
detected liquid consunption anobunt is conpared wth a
f oustidh shandageiy aldisubtionf abdihstiandaedtyal teanVor
and a sixth standard value V6 (V4 < V5 < V6), and

equal to the third standard value, the sub tank is opened to

the atmosphere at least once, after which ligquid is supplied to
the sub tank and a negative pressure is generated therein.

According to another preferred embodiment of the present
invention, the detected liquid consumption amount is compared
with a fourth standard value V4, a fifth standard value V5, and
a sixth standard value V6 (V4 < V5 < V6), and

when the liquid consumption amount is greater than or
equal to the fourth standard value V4, printing with color ink
is disabled after a page output operation;

when the liquid consumption amount is greater than or
equal to the fifth standard value V5, printing with black ink
is disabled after a page out operation; and

when the liquid consumption amount is greater than or

equal to the sixth standard value V6, printing with inks of all
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when the |iquid consunption anmount is greater than or

the fourth standard value V4, printi 5h¢1/009051
““g%ﬁgbmkﬁt 20 is disabled after a page outputfﬁkﬁ% /

operation; when the liquid consunption anount is
greater than or equal td4he fifth standard val ue V5,
printing with black ink is disabled after a’page out

cobpes ats alisabhdd wherninche pagei dutmrts eperRthomMDUNt i S
greater than or 25 equal to the sixth standard val ue
V6, AdEdtiing0 tvi &fothdes pafefalcked\RnAHHEMEAB68E the present
PCT/ JP2004/ 009051 -14 colors is disabled during a

ing%%gid&k‘t R ogﬁgggéjbgg-of“%gr ﬂg@i& % 2nQt ferigargqfesv:éfd%han

I nent sent  invéntion, the viscosity o

ort B ) BoePns, | SRS ph Sy st cunenc

I'n an er prererre ment

the present inventjon, the_liquid. discharge head
of ¢ B GRAIRRE ITBCHC HIhY Wil LA HRTREE RPSQ reg@sponds
l'iquid based on a change in a piezoelectric elenent,
to| a head Heretadpeadanpted %@ piesbaraes niieicdohased | ¢y @ ghange
di scharge apparatus is provided that perforns a nozzle
inl@ pestoxlatdtahcopkersgnton in which the sub tank is
opened by an open-close unit in at |east one of a
Caseni fnd¥rih agpeaioenttif . prabentv imtantiba , sabliqnid i s
greater than or equal to a first predeterm ned anount

digggat £as& AW €8 LAMUINERQE héfrlikhs W hBka1d he

nk I's ' ess than a second predeterm ned anount,

1 .th 9] K, 1 [ | f
reReBoPhON Rt TR Moo FRE P, Pl SRR

is less than the . .
open—close uéat in at least one of a case in which an amount of

air within the sub tank is greater than or equal to a first
predetermined amount and a case in which an amount of liquid
within the sub tank is less than a second predetermined amount,
and the sub tank is not opened in at least one of a case in
which the amount of air within the sub tank is less than the
first predetermined amount and a case in which the amount of
liquid within the sub tank is greater than or equal to the
second predetermined amount.

It is noted that the first predetermined amount for the
amount of air and the second predetermined amount for the
amount of liquid in the sub tank may have either different
values, or the same value.

According to a preferred embodiment of the present

invention, when the sub tank is not opehed during the nozzle
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first predeterm ned anmpbunt and a case in which the
anount of liquid within the sub tank is greater than
WwWOQ0osagbadk to the second predeternm ned anount pCc20OrPiods/009051
noted that the first predeterm ned anmount for the
anmount of air and the sefgnd predet erm ned anount for
the amount of liquid in*the sub tank nmay have either
different valyes, or the sane value. Agcording to_a
resEPEREFPR RGP Ren R A3 S ids ERYS ST i/ En B hhen
the sub tank is not opehed during the nozzle WO
ligqpdylost08065usPEhsprroban (osnsit B pbsesbadi FPm the nozzle,
operation, the nozzle is covered by a cap and liquid
viaatthe tapstambstepsiubntamound figletisetibed fqua thea
nozzle, via the cap, and the sub tank is filled with

prdscdibddt mdunt? @sear i bed amount; and 5 when the sub
tank is opened during the nozzle restoration

OPGhaL e LS IREZLE LSeQY B9 nBY £hE %@%slt. At fon

at a secon absorptloﬁéannunt isBébsos%e ron1the
nozzl e via the _.cap, and the. sub.tank is filled with

DR | BAE HE A eetP BOUE" St re 10 ReRBt i oo 2
anot her preferred enbodi nent of the present i

seqoigle ROEBRPLIPH GHRHEILoRS pRPIWRAN GLPE BheiRRA%e Via the
di scharge anmount and an absorption anount is stored

carhefeode irthadsulanthndn iambihtedfwith ddiquidi thihe mresgpibed
tank is obtained using fornula (3) that is defined as

amcknd.i quid amount in sub tank = full capacity of sub
tank -

According to another preferred embodiment of the present
invention, information pertaining to a liquid discharge amount
and an absorption amount is stored beforehand, and an amount of
liquid within the sub tank is obtained using formula (3) that
is defined as

liquid amount in sub tank = full capacity of sub tank -

{Z (discharge amount X number of discharges) + X (absorption
amount X number of absorptioms)} " (3).

According to another embodiment of the present invention,
information pertaining to a liquid discharge amount for a
specific discharge pattern and an absorption amount is stored
beforehand, and an amount of liquid within the sub tank is
obtained using formula (4) that is defined as

liquid amount in sub tank = full capacity of sub tank -

{Z (specific pattern discharge amount X number of specific

pattern discharges) + E(absorption amount X number of
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{ Z (discharge anmount X nunber of discharges) + 1
{on anpunt X nunber of absorptions)}ya
w 2@%@%@ to anot her enbodi nent of the pr es.enl{(:l(/j;l)mM/009051
invention, information pertaining to a liquid
di scharge anmount for a 26l&épecific discharge pattern
and an absorption anount is stored beforehand, and an
almoopttions) } i qui@)wi thin the sub tank is obtained
using fornula (4) that is defined as liquid amount in
subArankdi{ng tfaldnotapacpierfafresdiubmbodiment ofSphei ptdsent
pattern di scharge anount X nunber of specific 25
: dj rGes) 30 unt s
e 08T oaser be Sbauta agRua LR R 18 SRR than
tigng) -~ AcC [ t ther fer
02 SRR LRV T ea N, (CAELYY Wk BaPHE B e BEPpgrpa
he.liguid_at 20 t ig.greater than or equ 0 4
eniabdimeft a5 Timtidr RGO R RSEHeroPF AR isq t8 2 head
enbodi ment, the |iquid discharge head corresponds to a
thidads pAapted wishceharee d]ilé%%g‘r Besed fRf ¢ IsAs8gSoin &
change in a piezoelectric elenent. In another aspect
pigfzoehecpriesesnlteriemient i on, an i nmagi ng appar at us
including the liquid discharge apparatus of the 10
pr egananbbNeNtdspectSopr tivé drtkseBR| Dhrvétd ,PEhChiné&dring
DRAWNGS FIG 1 is a perspective view of an inkjet

apiRGatHsNInc BRBAALHS §§%9i@id3$charé@ SadvRNbrofnd he
present invention; 15 FIG 2 is a Cross-sectional

posR0EAT, ShON N9 53 GeBligusati on

BRIEF DESCRIPTION OF DRAWINGS

FIG.1 is a perspective view of an inkjet recording
apparatus according to an embodiment of the present invention;

FIG.2 is a cross—-sectional diagram showing a configuration
of the recording apparatus of FIG.1l;

FIG.3 is a top view of a portion of the recording
apparatus of FIG.1;

FIG.4 is a perspective view of pertinent components of an
ink supply apparatus according to an embodiment of the present
invention;

FIG.5 is a perspective view of pertinent components of an
ink supply apparatus according to a variation embodiment of
FIG.4;

FIG.6 is a perspective view showing components of a sub
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of the recording apparatus of FIG1l, FIG3 is a top
view of a portion of the recording apparatus of
WORMB/0bo6s8KI G. 4 i s a perspective view of perti near/JrP2004/009051
conmponents of an 20 ink supply apparatus according to
an enbodi ment of the present invention; FIGS is a
perspective view of pertinent conponents of an ink

up aratus accordi ng to_a.variati enbodi.nment

tady RRiGeCRRE, B v AR O | & A PR tl, SRR

co%onent_s of a_sub WO 20051000684 PC'C(JP20041009051

. _iFAG AR &cRHTRIHE™ shaing i R AUTEFLIPh P I Pe S8Rt tank

invention; F.1G7 is a side view showi ng a '
acewrtinguitat panempodimamnt pankhe guowreditngnvention;

enbodi nent of the present invention; FIG8 is a

Cr BKs.Sedki anaroyi-awaafiohle Sids tankhicakab ténlaltaikgn

the line A-A of FIG 7 FIGS. 9A-9C are di agrans

aldnd Usle atihndaexesplm@ig,7 configurations of a film
menber that may be used in the sub tank of FIG 7;

Fl [ y [ f ir f ti
of T -ohe S8, AP MRt Do b Pyl e BipBRLY 00U OF
a_sub tank accor dj to vari ati on_ enbodi nent, of

co (R tAOBS 19 & Hhitl MREPEEATIA BFBF Ban ST 1T G ath
portion of the sub tank of Fi G 11;

tank of FIG.7;

FIG.10 is an enlarged view of an air flow path portion of
the sub tank of FIG.7;

FIG.11 is a side view of a sub tank according to a
variation embodiment of FIG.7;

FIG.12 is an enlarged view of an air flow path portion of
the sub tank of FIG.ll;

FIG.13 is a perspective view of the air flow path portion
of the sub tank of FIG.1ll;

FIG.1l4 is a cross—-sectional view of the air flow path
portion of the sub tank taken along the line B-B of FIG.11;

FIG.1l5 is a diagram illustrating the capillary effect;

FIG.1l6 i1s a cross—sectional view of FIG.1l5;

FIG.17 is a partial side view of the sub tank of FIG.1l1
illustrating the capillary effect;

FIG.18 is a schematic diagram showing a liquid transfer
mechanism for transferring liquid to a sub tank according to an

embodiment of the present invention;
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15 FIG 13 is a perspective view of the air flow path
of the sub tank of FIG 1ll; FIG 14 i
W(g%és %%t tional view of the air flow pat h szr |/Jgr%00c‘)‘f009051
the sub tank taken along the line B-B of FIG 11,
FIG15 is a diagramillust8ating the capillary effect;
20 FIG 16 is a cross-sectional view of FIG 15; FIG 17
i s BI@alY iid asbdecki @vegrant lsbowihgtardondgfigiratidn of a
illustrating the capillary effect; FIG18 is a
coR€ B8N - AnRJeABhE8@W NG keabtdiid atghettuseshaAIGEM;
for transferring liquid to a sub tank according to an

5 ;
B e e T

o B B SR AR, L oy BRI shUPLegERe

fl ovvchart illustrating an atnospheric rel ease supply
lnéfﬁé ¥R on accor di ng to an enbodi ment of the present 5
invention; FIG21 is a flowhart illustrating a supply

opeFa€i oh of a Slpprheny 1ilmstaatdna & pmpdak OEQEQ’F%F?Thg’f

to an enbodi rent of the present invention; FIC4.22 is
suppdybheg Iicquichaot ai bhbstardt iangotritng upplan efDodiment of

operation; FIG23 is a flowhart illustrating an ink
tHRNgrdeteetigrentaparation; FIG 24 is a plan view of the

subsystem accordi ng to an

FIG.22 is another flowchart illustrating the supply
operation;

FIG.23 is a flowchart illustrating an ink end detection
operation;

FIG.24 is a plan view of the subsystem according to an
embodiment of the present invention;

FIG.25 is a side view of the subsystem of FIG.24;

FIG.26 is a flowchart illustrating a nozzle restoration
operation according to an embodiment of the present invention;
and

FIG.27 is a flowchart illustrating a nozzle restoration

operation according to another embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

In the following, preferred embodiments of the present

invention are described with reference to the accompanying
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enbodi nent of the present invention; 15 FIG 25 is a

side view of the subsystemof FIG24; FIG26 is a
wofdoesebaat i1l ustrating a nozzle restorati on pepgpaokeid0s1
according to an enbodi nent of the present invention;
and FIG 27 is a flowhart Jllustrating a nozzle
restoration 20 operationm”according to anot her

odi ment of the present invention. BEST MODE FOR

I'NG OUT THE I NVENTION In the follow ng, preferred

emhodi nents of the present 25 invention are described
wi tHG-df 8here e tRpaIRecaévenpiewiafy anDLRRDSE 08888Aing
PCT/ . JP2004/ 009051 -19- drawings. FIG 1 shows a
apprtdyScareerdimyy twf aan embédl Rierte @F dhagprepal atnention

according to an enbodi nent of the present invention
thathdtls viewe@verbrt 8 tEthentr e Si dge ThR 48K J%e%lord' ng

recording 5 apparatus of FIG 1 inplenents a |quié
a kn - U upp . [ hat ..
pfcakngE Al A dni A dnes Qﬂ%’cgﬂ%oéoﬁkg?nér and a liquid

correspond to enbodi nents of e presen [
j | n.this drawi n t he inkjet recording
w2y SePRlifs lalk Sk i o Pt itioets £F dpapersent
feed tray 10 2 that is attached to the apparatus nain
nWﬁﬁ%}O ; and a paper delivery tray 3 that is also
attached to the apparatus main body 1. The paper feed
tr&¢ 2Sseppn dn fdyer dravine, dwadakist resurdime paper
delivery tray 3 stacks paper having an inage
apparatus includes an apparatus main body 1, a paper feed tray

dr

i

2 that is attached to the apparatus main body 1, and a paper
delivery tray 3 that is also attached to the apparatus main
body 1. The paper feed tray 2 supplies paper to the apparatus,
and the paper delivery tray 3 stacks paper having an image
recorded (formed) thereon. Also, at one side of a front
portion 4 of the apparatus, a cartridge load unit 6 that
protrudes from the front portion 4 and is positioned lower than
a top portion 5 of the apparatus is provided. The cartridge
load unit 6 includes an operation unit 7 such as an operation
key unit of a display unit on its upper side, and a cover 8
that may §e opened and closed to remove an ink cartridge 10
corresponding to a liquid sto?age tank (main tank) for
supplying liquid.

In the following, a configuration of the inkjet recording
apparatus of FIG.l is described with reference to FIGS.2 and 3.

FIG.2 is a schematic diagram showing an overall
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recorded (fornmed) thereon. Also, at one side of a

n portion 4 of the apparatus, a cartri

Wéj%@t’}o%ﬂ]ﬁ?‘hat protrudes fromthe front porti onﬂ%@?gﬁ(ﬁﬂyg%m

positioned |lower than a top portion 5 of the

apparatus is provided. Th@Ocartridge Iload unit 6

i ncl udes an operation unit 7 such as an operation Kkey
carfiiiguge taoni aplthe dnkiebnreécsedipgerppitrtusad §IGover

8 20 that may be opened and closed to renpbve an ink
FIAR risdgeplfn €W espamd Agklet arddapditigshppagetdade FIG.1.

(main tank) for supplying liquid. In the follow ng, a

confrigupghl ¢ bBAie kg capPaifd 43 i
i G EPRL SRR rt®, BRAYCL DRODES cRRPRIE 19 Phat i

Fl G, 2 s _a.sche i,c di m showing_an oyeral | .
h 0B I B PCTS B0 ORBRE LSBT i Trbetopnat 1s
the inkjet recording. apparatus Qf FIG 1. FIG3 is . a
SR CHOm Y ok oY IRy SLOT ARG Salpal TS BRE . stay
The apparatus main body 1 includes a carriage 13 that
13 ss0 § Bhe sCcajnidger éé may cokidss fERELY Pt SR agipde
menber that is 5 supported by left and right side
sowiding( doreshioww) , Thedcarsiaye 1B32msyg baadriven bzraiagen
13 may slide freely along a main scanning direction.
sdd¥ieRy hbage LD HTRhRE) dEbVeshlbyzed sBBhAInG Gianthed
notor (not shown) to realize scanning in the
j 3 t,QN S iy Nl t [ | G 3. 10 The
o T T RhEy g, Pedi R T 14

cor naPUdEnged 01 s heholoRde: that.di agharge ik i1

col ors Y& , and bl ack

Bk), r ectively. ) .
cérrgspondigg to inQ/jet heads that discharge ink in colors

yellow (Y), cyan (C), magenta (M), and black (Bk), respectively.
The ink discharge openings of the recording heads 14 are
arranged in a manner such that the ink discharge direction
intersects the main scanning direction.

The inkjet heads used as the recording heads 14 include
energy generating means for discharging ink. The energy
génerating means may correspond to a piezoelectric actuator
(piezoelectric element), a thermal actuator implementing an
electrothermal conversion element such as a thermal resistor
and using liquid phase change that is caused by film boiling, a
shape memory alloy actuator using metal phase change that is
caused by temperature change, or an electrostatic actuator
using electrostatic power, for example. In the present

embodiment, a head that implements the piezoelectric actuator
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The ink di scharge openings of the recordi ng heads 14
are arranged in a manner such that the ink discharge
wodoos@odason 15 i ntersects the nmmin scanni ng di PET/HPDMH/009051
The inkjet heads used as the recordi ng heads 14
i nclude energy generathgg means for discharging ink.
The energy generating néans may correspond to a
.pi ezoel ectric actuator (piezoelectric elenent), a
(PLPREENEF LELE (PHFEREpREnEiR iNGTIH FBReTRCHDfRaPAals used.
conversion el ement such as a thermal resistor and
Alsgsi a§ theuierqidise beadget t lvae iskcaesdpasy implamenting
boiling, a shape nenory alloy actuator using netal
pluphas aoe haegeadraagets in Cau sartkayy foenfiesatarginghanein othe
an el ectrostatic actuator using, electrostatic power,

resipREt8¥aNpb ford MakNBePhESENt 25 enbodi nent, a head t hat
i mpl enents the piezoelectric actuator WD 200 5/ 000684

PCILIBZ004I0090M. (i £208L R0 eLemRNtY A8

ener gy generating means 1's use

recording head.14, one_ink jet head,i enentin i
ComSAIPET) B9 | Gt FPAABROT PP ATy PR ol SehaPgPRGLRg
ink in the respective colors may be used. 5 The .
heaghdfi- agénk nay K¢ isvepPhded o sl S8Rktask (13 difoy the main
container) for each color for supplying ink to the
tankeddndti ngrthiedage)140 ik amyirtde spppli tdube ol G he Hegpin,
tank 15 fromthe main tank (ink cartridge) 30 via an
eadhikad mpphyk t LHenal6 acHemabdiate dakh iambnet afiktHD cedyrs
accommodate ink in one of the colors 10 yellow (Y),

yeltq}éﬁan &%), cj?'&gemga, %en@é]d(bﬁ’)l Acad Btheki pBIOUCH TnCa8EN

he main tank 10 acconmodati ng the black ink nmay be

A | '
cadll | %%t%gglﬁgﬁ LAYE 13 L RLEhoGAPAR heCBTRBK Cfhi ey Be

arranged to have a larger capacity compared to the main tanks
10 accommodating the other color inks.

The paper feed tray 2 includes a sheet stack unit (platen)
21 on which sheets 22 may be stacked, and a paper feed unit
including a paper feed member 23, a separation pad 24
positioned opposite to the paper feed member 23, and a guide 25.
The paper feed member 23 is for feeding the sheets 22 from the
sheet stack 21 one by one, and the separation pad 24 is made of
material with a high friction coefficient and is forced toward
the paper feed guide 23 side. The guide 25 carries the sheet
22 to a carrier unit.

The carrier unit is for carrying the sheet 22 supplied by
the paper feed unit to the recording head 14. The carrier unit

includes a carrier belt 31, a counter roller 32, a carrier



10

15

20

25

10 acconnodating the other color inks. The paper feed
tra i ncl udes a sheet stack unit | at en <
%ng eets 22 may be stacked, and(g papez f e@&g%¥?mmal
i ncluding a paper feed nenber 23, a separation pad 24
positi oned opposite to H2&-paper feed nenber 23, and a
guide 25. The paper feed nenber 23 is for feeding the
gukdre 33, 22 pkess mdmbersi3det aspredcidt applbinorirumaidd,taed a
separation pad 24 is nade of 20 material with a high
ch£f¢ectfoqne9:09tfl ofentsRE bs foK€ad-onovae dpapdie feapetnit
feed guide 23 side. The guide 25 carries the sheet 22

J.starl(fI rﬁe t[tl gghgnéé r%ﬁg@ﬁﬁ frlggrgltethi“o eétfc,arfdﬁc@g and

suppli per feed unit to

recordin 14.. The carrier unit | ud
tn G 1R PERd i &%%%Ffl?oﬁ%?l%zbeitcgfﬁ%
2005/ 000684 PG ' /JP20041009051 -22 guide 33, a press
cowrRerrodd era3dr b R Cagpprdi ﬁ‘@rﬁﬁﬁnlﬁo Lhe %ar’%‘l?ér yeit.
roller 36. The sheet 22 sent fromthe paper feed unit
The scahienedutidet 52 dmngeer thel digictipnepécthosthastc 22 that
force, and the sheet is held in between the carrier

isbebdd iy amfhaiebp ampit@marelyeg0 Ikdgreebescathdtedhe sheet
further into the carrier unit. The carrier guide 33

22 Czhé’yg@e?' éali%l%f sféﬁc%rtﬁéf chheishesd1 231t hahd +ie haadsige

upward by approxi mately 90 degrees so that the sheet

apB%é{@% e e Tl dpoéul?n tégrg fd &5 d}%‘ile'i: Bd1t ad hene

apply ng orce oward t he

SRS AU SINE X
sug?gééggfkgﬁ; cgirier belt 31.

The carrier belt 31 is a round belt with no end that is
held between a carrier roller 37 and a tension roller 38. The
carrier belt 31 is rotated along a belt carrying direction (sub
scanning direction) as is indicated in FIG.3. The charge
roller 36 is arranged to be in contact with the surface of the
carrier belt 31 to rotate according to the rotation of the
carrier belt 31. The charge roller 36 applies a force of 2.5 N |
to each side of an axle.

At the inner side of the carrier belt 31, a gulde member
41 is positioned at a region corresponding to a printing region
of the recording head 14. The upper portion of the guide
member 41 protrudes outward toward the recording head 14 with

respect to the tangent line of the two rollers (i.e., carrier

roller 37 and tension roller 38) supporting the carrier belt 31.
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The carrier belt 31 is a round belt with no end that

is held between a carrier roller 37 and a tension
wonrnoss/mues38. The carrier belt 31 is rotated alpefgeRos/ 009051

belt carrying direction (sub 15 scanning direction)

as is indicated in FIG 3. _The charge roller 36 is

arranged to be in contac® W th the surface of the

carrier belt 31 to rotate according to the rotati on of
In t4fds waypi BRe RATTier ekt ThatgdheoPrerted disiioasmay be

force of 2.5 N to each side of an axle. 20 At the
pushuteupyiagdd by thee umperi porbidn &l guadguineebere ieand4 1

is positioned at a region corresponding to a printing
guidagi aherebyt heo recar @lagabead M bEhacuppetePpmiaianadhed.

the guide nenber 41 protrudes outward toward the

r eqR dinag sﬁlﬁﬁgcél-dqﬁ’\"tthlé gl €80 Gfdmled Q:iletiéxéggfﬂtnidﬂ IBatekt

the two rollers (i.e., Carrier 25 rolle

SRR B SRS e TR ot

carrier ,belt 31 at, the printjng regi on may be , pushed
XGRT 07 £helEHpcoEPPPERILT G 8 MBRDER LR
_guided thereby, so that planarity may be accurately
dirpgtHon Ace. fTomeh e ihricthefarefe qfuiceatathbestwrent Khe
isincontact 5 with the inner surface of the carrier
guinsd meBberphir ahd tthenclesicexbehdidig may bedredwtaddand the
perpendicular to the carrying direction are formed so
cattiadr ke taBeam@y MO aabobRl Wegrbrid@hegdlidead@drerhdl
and the carrier belt 31 may be reduced and the

I e 31 : S t lsQn r of
DL Ry TR s gt itag ek

shé§§Q£ﬂ%g'%ﬁetggcording head 14, and the sheet 22 may be

carried to a paper delivery unit.

The paper delivery unit for discharging the sheet 22
includes a separator member 51, a paper delivery roller 52, and
a paper delivery drum 53. The paper delivery tray 3 is
positioned below the paper delivery roller 52 to receive the
sheet 22 discharged from the paper delivery unit. It is noted
that a fair distance in height is provided from the point of
contact between the paper delivery roller 52 and the paper
delivery drum 53 to the position of the paper delivery tray 3
to increase the number of sheets that may be stacked onto the
paper delivery tray 3.

Also, a dual side printing paper feed unit 61 may be
detachably implemented to the rear side of the apparatus main

body 1. The sheet 22 having an image printed on one side may
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sheet 22 by the recording head 14, and the sheet 22

carrled to a paper dellvery unit. Th
WOS@?‘?’@@% unit for discharging the sheet 22 |nc u2604/0090°1

separator nenber 51, a paper delivery roller 52, and
15 a paper delivery drumZi3: The paper delivery tray 3
is positioned bel ow the paper delivery roller 52 to
bel Bg@iodudelde insbegie 2adi séarpethtfingnpeher pgpat unit 61
delivery unit. It is noted that a fair distance in

+hhShghta irevRiQ¥i Aeeh iMoot enpotiridfr bedft aCtsdafharethe
t he paper delivery roller 52 and the paper 20.delivery

h pde t
nERt Bz o pby FLEed Bl Plckld BARE atth@n%!;‘*ﬁféé‘ét‘%%%e%a
onto the ry tr . du
the, CORERF ﬁggi fg"g rlfﬁ%‘eﬁ §7elbebes“'g-'et3 gchag{: q’%ted
i mpl enented to the rear side of the apparatus_nain
thpbdy mAnuRe P3REEt £20 AR §2aRY RRySTor FRERY e%nOfbr*Eéle
si de may WO 2005/ 000684 PCT/ JP2004/ 009051 -24 be
uppatrsitieed itheodvak sidd psiidsipgipadar feagerniedd -unit
61 through a reverse rotation of the carrier belt 31

SO hbais tdwnsheerI@23 nayn hbef hopped raricgr eefbons rto the
the carrier unit via the counter roller 32 and the

tw?ag g&@é deldhe3 J:ari:iad;é 1'330t ad i BtbRalcey fRtbaht PP ey stems

part 62 may be 1npienented on the upper side of

R ﬁ?%%ée’dc' 't%e g" %%ﬁé}gsr%eﬁlegrgfgam& &le ﬁ%pléném‘ﬁn in

I'nting regions ‘at the
ora'ﬁgfzﬁgﬁal;@we%s%ga? DR
é%gidlgglﬁggﬂz:?% InThe subsystems 71 may each include cap
members 72a, 72b, 72c, and 72d for capping the nozzles of the
recording heads 14, and a wiper blade 73 for wiping the nozzle
surfaces, for example.

The cap member 72a that is closest to the printing region
may be connected to a tube pump (not shown) corresponding to
absorption means. The other cap members 72b, 72c, and 72d may
not be connected to tube pumps. In this case, the cap member
72a corresponds to a restoration and moisture retention cap,
and the other cap members correspond to simple moisture
retention caps. Accordingly, when a restoration operation of
the recording heads 14 is performed, the recording head 14 that
is subjected to the restoration operation is selectively moved

to a position at which the recording head 14 may be capped by

the cap member 72a.
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10 order to maintain and restore the states of nozzles
of the recording heads 14. The subsystens 71 nay each
woizes/a084cap nenbers 72a, 72b, 72c, and 72d Pen/Ir2004/009051
cappi ng the nozzles of the recording heads 14, and a

Wi per blade 73 for w ping_the nozzle surfaces, for
exanpl e. 15 The cap nenﬁgp 72a that is closest to the

prlntln r egl on be connect ed to a tu e
%o+?%¥ﬂbﬁ&?ﬁéd%69 %Hﬁﬁﬁﬁﬁﬁso AHEBHsE ﬁgng?ﬁe

cap.nenbers.72b 72c, and 72d may not be connected to
deqq;b@epuqulquratthpe,caser,leeme?&:ap wafbespey fged tray 2 is
corresponds to a restoration and noisture retention

semafatedOf A diteroshertsall nanbaieal datoesiporapparasiiaphein
noi sture retention caps. Accordingly, when a

bodyes;_t or ahé oghORenat | gRih mdhes .gﬁve&al o esdngl 4eliS is

per ormed, the recordlng head 1 hat is subjected to

ided t?gtﬁﬂéf‘&&% ORe Bt b&”hélzq gV &g r 218 31

Whi ch t e Fecor e capped

25 th WO 2005/ 4 PC
ancf s R DR o8 AR HRRTHGT ot TPECEIER G2 is then
a par at us having the above- described configuration,
y23hencapelarapiiideedd. tangy Pres§edsEpatht cRrism belt
other sheets 22 and fed into the apparatus nmain body
31 Iby Tire pheesul? appiivéhgndves Ifpwar dhapohhdetawyyfiad, is
15 gui ded by the guide 25 to be held between the

dieeddiicr olfethe Sdhesand 2t ie €Radet UyolaberoldZmately 90
carried. The sheet 22 is then guided by the carrier

degiide 33, and pressed to the carrier belt 31 by the
pressure applying drum 35 so that the carrying

In such case, a control circuit (not shown) may controlla
high voltage power source to alternate between applying a
positive output and a negative output to the charge roller 36;
that is, switching voltages are applied to the charge roller 36.
In this way, the carrier belt 31 may be charged according to
the switching charge voltage pattern. More specifically, the
carrier belt 31 may have positive and negative voltage charged
strips with predetermined widths alternatingly arranged with
respect to the rotating direction of the carrier belt 31,
namely, the sub scanning direction. When the sheet 22 is
supplied and placed on the carrier belt 31 that is
alternatingly charged with positive and negative voltages, the
sheet 22 may be adhered to the carrier belt 31. In this way,
the sheet 22 is carried in the sub scanning direction by the

rotation of the carrier belt 31.
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direction of the sheet 22 is changed by approxi mately

90 10 degrees. In such case, a control circu
“Kgﬁwam(mﬁgy control a high voltage power sou#%g&?%&MMMWSI

alternate between applying a positive output and a

negative output to the ct®frge roller 36; that is,

switching voltages are applied to the charge roller

36. Byt Mrivinki shaesecddiingaheads belacc®rdimy b islkgeged

according to the switching charge voltage pattern.
sidR4Es sRechl maliyg tHe caeatibgerideld the mayn heosening

positive and negative voltage charged strips with

digéggf&?,r rﬂln@eﬂaw oL Ng ahlerRat Lo deHd dpgesdnd Nine on

respect" to the rotating direction of the carrier belt

31,. 20 ly, t uh _scannin L r i_on
th?h%%?eﬁgﬁygn éuﬁgf%idgﬁwglﬁga%gﬁg%h%ﬁﬁggcgpﬁgg?j%gspeet
31 that js, alternatingly charged, with posjtive and
22ndgatrvielablfrayasd (P %9%@8%“82§Hﬁﬁfqﬁ?%gdh%r%d to the
carrier belt 31. in this way, the sheet 22 is carried
priedethenbngs sidatanng th reesoirdnthy Bewt Agagst 4ipen HPon
the carrier belt 31. WD 2005/ 000684 PCTI JP20041009051
recadbvByg i indoogdihe temuirditignheddsall braeceignay inglicating
i mage signals, while noving the carriage 13 in the
£hARI Bn8CHMNIM endli HECLAO Bhdetk 20BN aderdlichelatyedrdrding
record one image line on the sheet 22 in a stil

reég.r%\%g'r glg? :{I%fo%iﬁ FSﬁeié}é‘&i% _tigeeﬁﬁ&?,t and22nbSskadd i22d is

scanning direction) by a predeterm ned
i,stance, to.record the next i e,l i ne. Upon
d é&’@?@gnbo at}feegspafn%e%tjevrerﬁyng Fon° i gnal or a signal
i ndi cating

During printing (recording) standby time, the carriage 13
is moved toward one of the sub systems 71, and the recording
heads 14 are capped by the cap members 72a~72d to retain the
dampness of the nozzles of the recording heads 14 and prevenﬁ
ink discharge problems due to the drying of ink. Also, a
restoration operation that is irrelevant to the recording may
be conducted before recording or during recording, for example,
in order to maintain stability in the ink discharge performance
of the recording heads 14. It is noted that in conducting the
restoration operation in the present example, since the cap
member 72a corresponds to a cap with restoration functions
(e.g., suction functions), the recording head 14 subjected to
the restoration operation is moved to the position of this cap
member 72a to be capped by the cap member 72a.

In the following, referring to FIGS.4 through 10, detailed
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that the bottom end of the sheet 22 has reached the
recording region, the recording operation is ended,
woang/hémes sheet 22 is 10 delivered to the papepcugbiovgsoosi
tray 3. During printing (recording) standby tinme, the
carriage 13 is noved togzrd one of the sub systens
71, and the recording héads 14 are capped by the cap
nenbers 72a-72d to retain the _danpness of the nozzl es
Qe LOfE O & coF 21l g e Rls 191 T BFERFITET | Tk o SERGTGEent
probl ens due to the drying of ink. Also, a
of rdwt pracebh bp@andtiosn andtinks suppdledBReraisFe (1iquid
recording may be conducted before recording or during
suppdgogbagatisss)exanphéch suchorader thoknaantlze nmplemented.
stability in the ink discharge performance, of the
r ecaigdigngnbpads getspbbtide NPL&AH dfhabmbBné&etd WH angihke

20 restoration operation in the present exanple, since

suéﬂg?t %?Jgtar% &l ARG %gscg&é‘ de?nﬂo‘&j.ﬁ\eﬁ?? Wid 5 shows a

I on Tunctions .g., suctron functions)

recordi ng._head 14 subjected to the restoratiaon
PR GV F eV ity PTPGREHES 1% 14 Mo PUPRLE (R E B ber
72a_to be capped by the cap nenber 72a. 25 In the |
aceAdinG g, QReERSY i FFROLHMENES. £ hfoFHRVE? RRFTSHACEGVS
2005/ 000684 PCT/ 2004/009051 ,r descriptions are
vie v cofrpaneubs tahle stbotaiingld chat awbode nitrlementedein
present invention, and ink supply apparatuses (liquid,

the Ui suappgr appsesiusied whi EDG sticind tiGt. 8nk Y. behows a
i npl emrented. FI G 4 shows a perspective view of

siGONPRRLRIES tAE A ItHaKk .5 FHEDS YsIRRRAACHS s @1t @iew
one enbodinment. FIG5 shows a perspective view of

of COMPAANBNLS R o AMFid ke SURPLY- 3PP A -2’ . FIGS.92~9C

illustrate exemplary configurations of a film member used in
the sub tank of FIG.7. FIG.1l0 shows an enlarged view of an air
flow path portion of the sub tank 15 of FIG.7. It is noted
that the hatchings in FIGS.7, 8, and 10 are for facilitating
recognition of the air flow path, and are not indications of
cross—sections.

The ink supply apparatus is accommodated in the carriage
13 as described above, and includes a sub tank 15 for supplying
ink to the recording heads 14, and a main tank (ink cartridge)
10 for supplying ink to the sub tank 15 via a supply tube 16.

The sub tank 15 includes a container main body (case) 101
that forms an ink accommodating portion 100, and a flexible
film member 102 that seals the opening of the ink accommodating

member 101. The film member 102 may be attached to the ink
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according to another enbodinent. FIG 6 shows a
r i ve view of conponents of a sub tankiSpbéidneost

W(ﬁ@)(}gyg@%%inpl enented in the ink supply appara?uses of;00 >

FIG4 and FIG5, FIG 7 shows a 10 side view of the sub

tank. FIG SS shows a creg8-sectional view of the sub

tank. of F1G 7 cut across line A-A > . FIGS. 9A-9C
acddrimésianahg RuebeEt a0 ecorbughradrding of welding,méeber

used in the sub tank of FIG 7. FIG 10 shows an

Shbad ged) uhevs ofp@ihpitns 5 oyl fidh beewbenntiod daze $0b and
extagﬁlk 15 0f EIG 7, It@is notg%\ZLlS that the hatchings in
Fl &5 7 nempe@Nfo O dr F £ 8CH 1rf @lehB@r 16£QURWaAN 8hd
the pt 14t MefP 8\% g%%hiféalﬁo c%r 1ta-?£§1lo%i]|'rr¥r1di cations of

cross-Sections, The ink.supply appar ' .
thiz GRFRSSERPET FR 3 E P’Faﬁ’égssl‘%‘%a (%‘é%%{?jl?%%dl Hocer

and includes a sub tank 15 for sur%pl \éiﬁn 20 ir}Lk 19 4
genéxa tioeh n@igag L e e IsNrea At BeFRATES k%t*?nﬁupp ying an

cartridge) 10 for supplying ink to the sub tank 15 via
diachstpiplgy ofubéqdsd. The sub tank 15 includes a

contai ner main body (case) 101 that forman ink

ac CoRaoealn ngeneid i10n 18P, hand & éirexlieblleyelri bhrvenbe, Or

102 that seals the opening of the ink accommodating 25
mo?.fB”’B\%f%Pélb %heafﬁlﬁmm F LRZupByrdeadt iachetudtrdtdeel in

I nk 0055 00684 PCT/ JP2004/ 009051 -28

copmpdat i 0Q thraugh hendhngnar rueh dhdiber 102

Fxggr%ggcg P .:gﬂslobs’et{ov\;!s Q tdysquah |

pl € a spring 103 is placed between the
_ case 101 and _the fil er 102 t C g
isngrrended? tQuthiyfd 2 é{%‘r{gﬁygrcgﬁ%(g%%ﬁ%sﬁ%#]zlg %nged- by
negati ve pressure generating unit for 5 generat I;}&%J For

lamégating pr ddsate lpweredfdhsanto & HEONI VYT

example, a polyethylene film and nylon film may be laminated.

FIG.9B shows a case in which a s.ilica vapor deposition layer
102k is formed on the first layer 102i. FIG.9C shows a case in
which the silica vapor deposition layer 102k is formed between
the first layer 102i and the second layer 10273.

By arranging the film member 102 to be made of more than
one laa.fer, wetting resistance with respect to the ink being.
accommodated and mechanical strength may be improved. For
example, in the case of FIG.9A, if a polyethylene film and a
nylon film are laminated to form the dual-layer £film member,
polyethylene may be arranged on the side that comes into
contact with the ink. This is because polyethylene has good
wetting resistance characteristics and moisture permeability

but comparatively inferior air permeability, mechanical
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di scharging of liquid. The filmnenber 102 may have a

single layer structure, or nore preferably, a
wonndsidosdsayer structure as is illustrated in PCT/JP2004/009051

FI GS. 9A-9C. FI G 9A shows a case in which the film

menber 102 10 is arrangeg to have a dual -l ayer

structure that is forned % Ian1nat|ng a first |ayer

102i . and_ a_secQn 02j Fo
StrEaRbh RO SRS b nﬂl‘l-}ﬁ Py 35 mlgpeilm over
FI G. 9B shows a case in which a S|I|ca vapor deposition
thy ppdyethybineg sEilgrmadicowenkaess ref thg epolnpiihylene nay be
shows a case in 15 which the silica vapor deposition
compaypeatdd2forn.s formed between the first |ayer 102i and
the second | ayer 102j. By arranging the fil m menber

10%htR BBReMRgEn OheiBEL 1AM s OME-drpel toMgidibe a silica
reS|stance with respect to the ink being.

vap%OIr cﬂr ﬁ%@ze‘fecﬁéniﬁ a&hété%ﬁ%&gs”@i‘ Pec 1 dBTQee1G. 9¢,

exarrpe in'the case of

o f0HE LTS TG0, Yo AL Ve LIPS Ly

arranged on the side that cones into contact with the
imprewedThis is because pol yethyl ene has good wetting

resi stance characteristics and noisture perneability

25 Itutiscowpeadathasdl ghenthifloress ropdeedliln member 102 is

mechani cal WO 2005/ 000684 PCT/ JP2004/ 0009051 - 29-
prefdrably hwaneh f | £xididd bf. 10hus0 by.l ayrehnghe thidkness of

filmover the polyethylene film the weakness of the

thePOF Y6t Myd@Ne: My DEs GIRPNSAL @ OEheV\&e*»zmmt hembbt Muay be
member 102 is arranged to include’ a silica

susceptible to damage over time. when the thickness of the

film member 102 is over 100 pgm, flexibility of the film member

102 may be decreased, and efficient generation of the negative

pressure may be hindered.

It is also noted that the film member 102 has a raised or
protruding portion 102a that protrudes outward in response to
the force of the spring 103, and a reinforcement member 104 is
attached to the outer surface of this protrﬁding portion 102a .
to add strength to this portion 102a (see FIGS.6 and 8). By
forming the protruding portion 102a on the flexible film 102,
and arranging thi$ portion to be pushed inward as the ink is
consumed, the capacity of the sub tank may be changed. In such
case, a corresponding portion of the flexible film member 102

may be molded into a convex shape so that the raised portion

102a may be easily formed.
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S vapor deposition layer, as in the exanples. of
d FIG9C, noisture and air perneabi]/

W(F%@S/Bﬁﬂgﬁpnenber 102 may be inproved. It is n%‘t‘fé%[fz?@%‘é{’t‘”"“

the thickness of the filmnenber 102 is preferably

within a range of 10100 t#i—When the thickness of 10

the filmnmenber 102 is below 10 p m the fil m nmenber

mayAbetiszisoeptri bide taf ddwade loveenktemd.02whannedrtive

thickness of the filmnmenber 102 is over 100 pm
prikextdilddar abet beat indp MaTBeEp1dE rRyokaingCteasad,

and efficient generation of the negative pressure may

de?g Lpder ek +ha Eiih Sndhnge g_@beﬁst&ﬁ{néct&%df £b naimirer

as a raised or protruding portion 102a that

otru tward in response_to _the force e
poBERph 0 Hiafaete O IoRE R paSI0s e ¥ 101,
attached to the outer surface of this rotrudﬁng,
ThEoPEFBHL VIR PFSSEHTAGHEERT it ASt OTHIS i%afﬁrﬁoﬁ § 055"
(see FIGS .6 and 8). By 20 formng the protruding
mepberi 502 1G2daghingeside b means| mg 10Epriagdlas r eiaf ig
this portion to be pushed inward as the ink is
impaesenesd ddtreeapaé tiyegtiviee pgabstanklavey be6 cédh g
In such <case, a corresponding portion of the flexible
cakskel ipenber 102 nmay be nolded into a convex shape so
that the raised portion 25 102a may be easily forned.

WO %985égﬁgﬁgﬁlEﬁ%%%gerQﬂ{qg&@@ﬁtrééﬁhﬂ%bntBStﬁuﬁé%tion 111

side of t 102, a negative pressure

| ever 106 that may,be di.spl ace i .Q t
£o3oPOPREVEI 0 ERYERT | F e st r (B teBpot6p, =nd a
caiﬁﬁgggén unit 112 may be detachably mounted onto the case 101

to connect the ink introduction path portion 111 to the supply
tube 16, which is connected to the ink cartridge (main tank) 10.
It is noted that a liquid transfer pump (liquid transfer
mechanism) is implemented between the ink cartridge 10 and the
sub tank 15 for pressurizing the ink to send this ink from the
ink cartridge 10 to the sub tank 15. A detailed.description of
the liquid transfer pump is described later.

At the bottom portion of the case 101, a connecting member
113 for supplying ink to the recording heads 14 from the ink
accommodating portion 100 is provided. An ink path 114 for the
recording head 14 is formed at the connecting member 113, and a
filter 115 is placed between the ink accommodating portion 100
and the connecting member 113.

At the upper portion of the case 101, an air flow path 121
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portions 107 that are positioned at one side of the

case 101. 5 The negative pressure |lever 106 is forced
wob0santksiihe film menber 102 contacting side ByTIBRIH009051

of a spring 108 that is inplenented between the

negati ve pressure |ever 106 and the case 101. The

case 101 includes an i nk3}+Atroduction path portion 111

10 for supplying ink to the ink acconmpdating portion
for) ddsch@EoHT EdAnEEPT o itk ffzoﬁ‘wd%%mﬂ?eﬂ?é’é%aﬁpyloo is

nmounted onto the case 101 to connect the ink
provitiedducTherigatthopopd itoril 2] incéutee aummtranceb8ld$,path

which is connected to the ink cartridge (main tank)
port@on 122i&F RAtied hhadpéninguisdcbhassted qaurpe( Lhryui d

transfer 15 mechanism is inplenented between the ink

accsa%kaaﬁg& #Qat]ﬁﬂgnt Bgof Sily tARknEInhos PYES PakhZ bBQti&?

nk to se IS in romthe i nk cartrldge 10°to t he

123 (2REREF e by 365 ThEeet by iRl PORERRR B Yhiines

portion of the case 101, a conneﬁélng nmenber 20 113

froFbF@uﬁBF’;ﬁ”?‘fbe ifARW BRER PRSI ILAG - heToR afF {GLGH PRER 121
i nk acconmodating portion 100 is provided. An ink

is pennettadfer athetmpepbedingaieagelboles Ik mx@videghat the
connecting nenber 113, and a filter 115 is placed

dovhgitweam bbée ok thecocamedhdi ngnobisi ehsd Oonreutethéo an
connecting nenber 113. 25 At the upper portion of the

acci@®Rat@én @idn flkewrRat hid 2k \W012Q8%/ 84 nP€han the
UVMR004/ 099051 -31 for discharging air fromthe ink

at%%%ﬁl%ga{-é %grhtollgn 1300 is provided. The air flow

I nc s an entrance flow path

The atmospheric release hole 131 includes an atmospheric
release valve mechanism 132 corresponding to a means for
switching the interior state of the sub tank 15 between a
sealed state to an atmospheric release state. The atmospheric
release valve mechanism 132 includes a holder 133 that
accommodates a valve seat 134, a ball 135 corresponding to a
valve, and a spring 136 that forces the ball 135 toward the
valve seat 134.

The accumulation portion 126 is for accumulating ink
entering the air flow path portion 121. When the recording
apparatus implementing the sub tank 15 is tilted or shaken, for
example, it is highly likely that the ink will enter into the
air flow path 121. Accordingly, by arranging the ink entering
into the air flow path 121 to be accumulated in the

accumulation portion 126, the ink may be prevented from
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portion 122 of which an opening is connected to the
| Ok_ ommodati ng portion 100, and a contin
W%&F}?{O@g&ci on 5 123 (referred to as 'cross fl o‘#\?vﬁ'ﬁfg%@\ﬁ’/oowm
portion') that continues fromthe entrance flow path
portion 122. The air floew2path 121 is connected to an
at nospheric rel ease hole 131 provided at the
entthoniTst iedm sheeatwfosphertaseel€Hse dodei $3hIawl ddenect ed
to an accunul ation portion 126 that is at a | ower
atiOspHd ARk tHhasasderalll akeRSRLG 132 eheasepdid enti3tloses
The at nospheric release hole 131 includes an

thi?éo RsRharic o{@t‘xﬁ@iﬁ:oﬁ&@ﬁ@ pechanicpard82o% B agondi ng

a means fo switching the interior state of the
sub .t ank 15.betwe I t ‘ '
2Rl PR e SRENR pRB Rt et 0L ol B0 SLTRARNENLS

mechani sm 132 i nc) udes_a hol d 133 .th % ccquPdates
WheP (HY PeTELEaten LG INE 385 R EAENAPhTHE: dhe

val ve, and a spring 136 that forces the ball 135
appavaires tife dropped cg@émglén.s TRNSRAATATLAR | ofP D FETBRe -

126 is for accumulating ink 20 entering the air flow

patAlgpor tdediect2dn aleertriodesr tébrahichd 42appargptaced on the

i npl enenting the sub tank 15 is tilted or shaken, for
upBEANP & dft the Baghlnoll ickel Yetbatindemhienken the emoent of

Into the air flow path 121. Accordingly, by arranging

gak hg; ¢ eﬁ%e_'éhﬂg'ﬁaﬂ]@tl% Hhe dbhché®W RatRetdmiredaevel.
ate I

accunu In the 25 accunul ation portion 126, the

i nk b df 2 684 .
o, B AR OB WO o

rel ease hole 131 and .th .
in the conduction state beé%een the detection electrodes 141

and 142 depending on whether both of the detection electrodes
141 and 142 are in contact with the ink in the sub tank 15 or

at least one of the detection electrodes 141 or 142 does not

‘reach the liquid level of the ink.

In the ink supply apparatus of FIG.4, a negative pressure
pin 151 and an atmospheric release pin 153 are movably arranged
with respect to the sub tank 15. The negative pressure pin 151
is forced to a non-operation state by an elastic member
(spring) 152 and is used for applying pressure to an end
portion 106a of the negative pressure lever 106 of the sub tank
15 to operate the negative pressure lever 106. The atmospheric
release pin 153 is used for forcing the ball 135 of the
atmospheric release mechanism 132 against the spring 136 to

release air into the atmosphere.
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at nospheric rel ease val ve nmechani sm 132 that opens and
closes this hole 131 so that problens in the

woopeyRbdsgn of the atnospheric rel ease val ve pp¢lipshosidoos1
132 may be avoi ded even 5 when ink penetrates into the
air flow path 121 when the apparatus is dropped
during its transportatiﬁ%?'for exanple. Al so,
detection el ectrodes 141 and 142 are pl aced on the
upp&r aBj Hek ofurrtde epperalpls feving: Eke|FPVMEeReripeR
anmount of gas wthin the sub tank 15 has reached a
corffiigdeteion nethd eeghtivd rEssvamolatvenf l@moipebsub tank
det ect ed based on a change occurring in the conduction

15 Skabpebgty@anydite tdehecipOmellost bpdasad4d bf and ddgative
dependi ng on whet her both of the detection el ectrodes

or gL T ST TR ] 10K LD S e e

east one of t rodes

141 or . 142 does nat reach .the |liquid |level t he
su ok 157 T f O Blsh $Ra pRRrkAYS Brefreds 18R gbe1 1€
pressure pin 151 and an atnospheric release pin 153
relgasefpsabtytarihth egxiht ¢ ntirlds E@E‘Peif ol Phel s JiFstarrd 180
The negative pressure pin 151 is forced to a
itnorigpsrit form syattdebgprine |1 iaadnishdecapitypeifngle sub
152 and is used for applying pressure to an end
tarpont dankO8ecaimddaa inggadryeorpriddsuie teeerbyl Qhcabasbed.
sub tank 15 to operate the negative pressure |ever

Herdd&:, Bhekab hald atmbsbeast: Ridlehdd vs1wsakdahism 132
forcing the ball 135 of the atnospheric release

LB, O3B S Gy MckiSub, S SRR
acéé%%odating portion 100. ‘

The atmospheric release hole 131 may be opened by forcing
the ball 135 of the atmospheric release valve mechanism 132 by
means of the atmospheric release pin 153, and ink may be
supplied to the ink accommodating portion 100 in this state so
that the air in the ink accommodating portion 100 may be
discharged via the air flow path 121 and out of the atmospheric
release hole 131.

In the ink supply apparatus of FIG.5, the negative
pressure pin 151 and the spring 152 for forcing the negative
pressure lever 106 are not used, and the negative pressure
lever 106 may be used to detect the replenishing state of ink.
In this case, the end portion 106a of the negative pressure
lever 106 may correspond to a simple detection end having a

sensor (not shown). Since the negative pressure lever 106 may
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In an ink supply apparatus having the above-descri bed
conti tion, the negative pressure lever 1

w%??@b}{“gﬁ%a 15 is operated agai nst the spring %8%[9%3%6&1%09051
means of the negative pressure pin 151, and in this
state, the ink is suppli-€d-to the 5 sub tank 15, after
whi ch the negative pressure lever 106 is released so

bet Basplieed | #xd¢dddirig |6 membede ddahaitsdonesifortde tfolm tember
original formby the spring 103 and the capacity of

105 hepsat v, t @RK d8phéik, ageearDdat t1g N0 tHadk 160) the amount
t hereby “i'ncreased. Herein, by keeping the atnospheric

of' 8hgase Vvalye ﬁcgﬁks%lﬁéﬁl%ec'&@%teg RO§dtRting the

pressufre nay be generafed thin the in

accommodat i n ortion 10 The_ at.nospher.i.c _rel
DORGEET B (i W GEETRaRbY0FBr et e CROAVP BE6Cgrs fever
at nospheri c rel ease val ve mechani sm 132 by neans of
10fhe atnospheric release pin 153, and ink may be 15
supplied to the ink accomodating portion 100 in this
st ale e foBdbwihg, s rddtaiflkd descrididenoait g air flow
portion 100 may be discharged via the air flow path
patB112nthOuheobubheansit Mk plegicen nel tasefkokecd b FAIG.10.
the ink supply apparatus of F 1G5, the negative 20
Pregsyd:e vt 1he apduideacweii By 182 frornkonakng the
negative pressure [ever 106 are not used, and the
negat i vie. : 0 u 0 t he
acco! '"gé?&hrﬁqg%§%&§% %?d%]tk]a git%ﬁ%%@ﬂl %%g.tb dgﬁé@ég a

replenis Sta I's case, the end
ortion 106a of t negative press .
e PRSP G0 AL o PRI R RCr B0t PORT ol iy o095 JHRh that

sensor (not shown). Since the ne ativeéﬁressure | ever

theo 6 1edyPald) ZE05re00884S PET/ 28BSOV Path portion

122 is approximately perpendicular to the reference plane RF
(01 = 90° ), and the cross flow path portion 123 continuing
from the entrance flow path portion 122 extends in an upper
diagonal direction with respect to the reference plane RF (the
angle 02 formed by a plane parallel to the reference plane RF
and a bottom plane of the cross flow path portion 123 is
greater .than 0 degrees, i.e., 62 > 0° ).

In this case, since the entrance flow path portion 122 is
arranged to be approximately perpendicular to the ink ligquid
level (reference plane RF), owing to the effects of surface
tension, ink may be prevented from entering the flow path. The
effec£s of surface tension are weakened with the increase in
the slanting of the flow path so that ink may easily enter the

flow path. However, it is noted that the ink liquid level
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-34- be displaced according to the deformation of the
filmmenber 102, nanely, the capacity change of the
woSbd3/dheysk 15, the anount of ink in the sub tpalysafodidgost
be detected by detecting the position of an end
portion 106a of the negative pressure lever 5 106. In
the follow ng, a detalle%5descr|pt|on of the air flow
path 121 of the sub tank 15 is given with reference to
fluptuptes whenyEhet hak ihehakgni BY| BRRISTONAR Ph R i nk
accommodating portion 100 at a standstill state
cardéngees3 a abd fi&f bsence grswiblBFEot temmdiateliyopreeant 12e
is arranged such that the flow path central axis of
ink FeoRnéridiGadf kW padh RO e08n WRen i thapmrexhoat £low
per pendi cul ar to the reference plane RF (0 1 ~ 900 ),

pa@goklafor&? ross %' 9%%3%& PY He0B eléén&ﬂfulaw kBYth& rom

entrance portion 122 extends in an
d|a Lrection with.r t
resBREre BRI She RECtihe Lo B RS Ty ‘tH% qipance
paral | el to the reference pl ane RF and om pl ane
£1dy PokE Hoke PRSREBILRC T LroRTE0s Fo Fesh Shet AR of
degrees, i.e., 02 >00). In this case, since the
inkemntenteg fthey fdawhppshti on 122 is 20 arranged to be
approxi mately perpendicular to the ink liquid |evel
(r syeaenseyiateRErpsaW gy tpathhé28f ¢ent sndngs Grémcehe
tension, ink may be prevented fromentering the flow
entB;%tnlae ﬂ.‘@w e Portabnsuss age dx@RratoNn a&e WRRiededgonal
h the increase in the slantlng of the flow path so

dlf%& ohnéﬁ{@yr%%%é %nE £ qwr%?ﬁcfel BYLaRAtRE, HOWENEY be

'S noted t the |n evel

prevented from entering into the cross flow path 123 even when
the ink enters the entrance flow path portion 122 due to
fluctuation ef the ink liquid level caused by vibration of the
sub tank 15 and/or the capillary effect, for example. Further,
even when the ink enters the cross flow path 123, the ink tends
to flow back toward the entrance flow path portion 122 owing to
its own weight.

In this way, the entering of ink into the air flow path
121 may be reduced, and ink entering the air flow path 121 may
be prevented from reaching the atmospheric release valve
mechanism 132, sticking to the ball 135 and the valve seat 134,
and debilitating the sealing function of the valve mechanism
132, for example.

With regard to the entrance flow path portion 122 and the

cross flow path portion 123, when the angle 01 formed by
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WO 2005/ 000684 PCT/JP2004/ 009051 -35 fluctuates when
he | | s shaken by the scanning of the car
Wéﬁ%’s%oﬁ&% not possible to conpletely prevent é(k@ﬂ%f)«f@%b%m
fromentering the flow path even when the entrance
flow path portion 122 is3arranged to be perpendi cul ar
to the 5 reference plane RF. Still, it is preferable
erftiiaihceh €l entg=aihc @ortionw pad Wikh2 rbspeet pendheukaretdnce
order to reduce the amount of 1ink entering the flow

pIRAN rRFBY s a§c§ aYradst Ngi ¢SS We péﬁc%lé-zf%rﬁléﬁt b U9

fromthe ntrance flowpath portlon 22 to extend in
u r
e%@‘éé’egéﬁg?%oﬁ e it n*éoe?& F enlahds o
|nto the cross flow path 123 even vvh ink enters

Ptk DOFEL AR k2 % |J<§wdsat>ﬁeéo¢$|6§ 199 eeﬁo—flr?d)ct aat WesR

of the |nk licu.id |l evel caused by vibration of the
thaulengdek 015 farmedr by Hehe asitivaace EEdved@athf pprekempl2e. with
Further, 15 even when the ink enters the cross flow
rqss;ielmtlza, thderdfisicenendplan® HH dw bask tlowardd thgrees
entrance flow path portion 122 owwng to its own

(9 ghle,® kn (90°s vy, )t ke EptEr (1en°of wik) nBehhendlidngle
fl ow pat 121 may be reduced, and ink entering the

6l %og{n k%ﬁtéﬂelgﬁt ce %.#Qﬁ g@ RVEH S 19D %f@ﬁgg%ect

the eric rel ease va ani sm 132, sti

all 135 .and. _the val ve seat and
£ 9 FeReFRRES r?&aglsa g itilﬁno?& Seomdo0 + 6°
ngchanj.sm 132, exanple. Wth regard to the
(Ut ramce ) f Ko 3pz=ﬂ‘h 188 tTofl 1%2 and the

To obtain the effects of gravitational fall of the ink,
the angle 03 may be set to 03 = 180° , for example, according
to the above conditions. In other words, the entrancé flow
path portion 122 may be arranged to extend upward instead of
arranging the cross flow path portion 123; however, in such
case, the atmospheric release valve mechanism 132 has to be
placed above the sub tank 15, and this configuration may be a
detriment to miniaturizing the sub tank 15 and the mechanism
for releasing air therefrom.

Accordingly, the angle formed by the cross flow path
portion 123 and the entrance flow path portion 122 is
preferably arranged to be close to 90 degrees (83 < 180° ) so
that the ink supply path (portion connected to the supply tube
16) and the atmospheric release valve mechanism 132 may be

arranged at different sides of the sub tank 15, and the size of
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25 cross flow path portion 123, when the angle 0 1

formed by WD 2005/000684 PCT/ JP20041009051 - 36
wo@enisfoasyse flow path portion 122 with respect pOTHF®04/009051

reference plane RF is 90 degrees, given that the

angle fornmed by the croj?? flow path portion 123 with

respect to the entrance ffow path portion 122 is

denoted as. 8 3, 90 < 0 3 < 180 . Wen 5 the angle 0 1
ther §iRedahy th&WnPraked $¢bw pat h portion 122 with
respect to the reference plane RF is | ess than 90
de§heediqadd -leyel of (Dok «clpge o0 theenygmee F1pv REh
~the angle 01 fornmed by the entrance flow path portion
poriadnwileh sfsprectirt 6lédhepataf daanc@uptamesRwitd Lkss
than 90 degrees (90 + 10 (90 - 8 ) <03 < (180 - Q).

movERelt 8ENthdepifiaghs1 9f MauHabbgnNahk fad lprohet 868 enter
ink, the angle 03 may be set to 0 3 = 180 , for

the%?ig%ﬁ%:ﬁ PEA :ﬂa[&ﬂ p{p?%%v&? pfg%.veA%EB%iﬁ%gﬁ; t;t}@bgéﬂﬁ{h of

ance portion 1 ma

arranged to extend u rd i ead of .15 rangi ng the
el 23 9R R A 1P PPE R D5 S h e FEPESTHOBG AR GHsB.

the atnospheric rel ease val ve mechani sm 132 has to be
lerjsrtdic &8250B9% Rde 3ddpvt 4Rk anLeBd RS EomfarddeacroRlow

may be a detrinent to mniaturizing the sub tank 15
patdngortiéonet?anics menkoratel fasihey dintot hbe efnans f20w path

Accordingly, the angle forned by the cross flow path

poriidni Qr31231Aanthisheagnt LA centdmimicpahb portdrmare F23wi path
preferably arranged to be close to 90 degrees (0 3 <

po%l%.Q)tn)h éégug%{a 3&% E&g:grehe{ﬁtsaﬁ Phe RAAT16RAN 13 Gflhf WAN@ELOENted
from reaching the cross flow path portion 123.

According to testing results, by arranging the path length
of the entrance flow path portion 122 to be at least 2.5 mm,
ink may be prevented from entering the cross flow path portion
123 when the liquid level fluctuates due to the scanning
operation of the carriage 13.

The capillary effect becomes stronger as the diameter
(width) of a hole pulling up liquid is reduced, and once liquid .
enters the hole, the liquid may not easily flow back and out of
the hole due to the generation of surface tension. Thus, if
the opening'of the entrance flow path portion 122 at the ink
accommodating portion 100 side is narrow, ink may be pulled up
into the entrance flow path portion 122 just by coming into

contact with the opening of the entrance flow path portion 122

even when the ink liquid level is not fluctuating. In such
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16) and the atnospheric rel ease val ve nechani sm 132
e 25 arranged at different sides of the
W‘ﬁﬂvﬁﬁﬁ"&% he size of WD 2005/ 090684 PCT/JpzoOA%g'gg’ég‘%"”s‘
.37- the sub tank 15 may be reduced. The liquid |evel
of ink close to the entr&tce flow path portion 122 of
the air flow path 121. fluctuates with the novenent
ca®é dheircar daagewlére aiet tiher etiyplateliys eptene the ddvwr path
5 the entrance flow path portion 122. Accordingly, the
dubefgtdhifind, heneninianselch 8y P8¢ NEIRAY Pa®R A& rick flow
preferably set to a length that nmay not allow ink

bagﬂt%{i&afl%é{' ?,Lf?_tﬁlﬁg];fg%%@?ﬁ flow path portion 122 to

penetr e cross flow path portion

123, In this wa [ entering, the entran f.l ow path
10 PBrRdgPes %ﬁ% %Wrﬁ?gﬁengh%fcﬁ%eeﬁggr r|r‘%1|§3?§gﬂ)ee013 may
_be prevented fromreaching the cross flow patfl‘1 .
mipbpEpBraD3 andc &Br di FRPIT0 CORBPRARLE r dif f40Wppath may be
arranging the path length of the entrance flow path
napoovedrdd@P tioo ObB~htmmh aeigh Zus eemsidangtippytpefactors
prevented fromentering the cross flow path portion 15
suth23s WheTd tdyrhdguich | evael fbluthaatws tmé 16 ¢fiethe
scanning operation of the carriage 13. The capillary
prebEaEt cREGONRN ST EROUR ridwhepdi-ai® &Jf thei dlby mitmis
hole pulling up. liquid is reduced, and once liquid
w1 88n | dAY GiTB¥, ROLhEadni nfyl 1 Back
ar3%58%§t£%ﬁ1%84 t%hgaﬁgﬁled%u%e to %Sﬁe gengfﬁati roltrgl of
surface_tensiqn. Thus, if,, t.he_openi of .t.he. rance
SR ORE At Ho A TOROT B (L3 d 1 AR SALRBriolat T Haes
Ac%%rrEiI:'LgS %oo otessltcjl%gI i‘egg{éso,wa Iwrj].ic(itlr{a £ b3e HEnu lilseghle'I ppoint at

which the capillary effect and the surface tension may be
avoided. Thus, in the present embodiment, the cpening of the
entrance flow path portion 122 is arranged to have a width of
3.5 mm. However, the present invention is not limited to this
embodiment, and the opening at the sub tank 15 may be arranged
to have any width as long as the capillary effeét and the
surface tension may be avoided.

In the present embodiment, the cross section area of the
opening of the entrance flow path portion 122 is arranged to be
greater than the cross section area of the continuing cross
section flow path portion 123. Thereby, the cross flow path
portion 123 may be narrowed while the entrance flow path
portion 122 is arranged so that the capillary effect and the

surface tension may be avoided.
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into the entrance flow path portion 122 just by com ng
into contact with the opening of the entrance fl ow
wopassdoopssat i on 122 25 even when the ink |iqui dptenelooi/sovost
not fluctuating. In such WO 2005/ 000684
PCT/ JP2004/ 009051 -38 case or in a case where the ink
conpletely enters the fT%%Tpath due to shaking, the
ink enterin e flow path may _not flow back and out
of Itlh*éhmm%wlﬁg B§ ?\Lﬁ?rtéwﬂméw hECFFSWPALRI Fhe? ceispid
101 may be 5 mniaturized, and in a resin conponent,
cont-bénét mqm:tdingajcobenoﬂmxr ewbddipent t@f Oche- praaenkt h
due consideration to factors such as nold
invdegiadaids dbsASbRar witle :fereapk $6 PIc3s ha thresgintis.
enbodi nent, the narrowest portion of the flow path is

af % §9f9 Shave sadw Qiawf InEMsuBUtatihe Ppesi ege of

O entrance flow path portion 122 is arrange

preﬁ‘r‘?‘fl elf'elﬂedpmnﬁc?r%tﬁgmz toﬁs’%énggélfg#%ry A thd:fog'

surface tensi on ma avoi de Thus the pr esent
EL BB R L@ oSBT AP HAES efify BHEeLli duohaerhows 2

portion 122 is arranged to have a width of 15 3.5 nm
perdpretdve virw mrfeddst alnvEmw ®athsPABELPR niansy FLE - L hj shows
enbodi nent, and the opening at the sub tank 15 may be
a ca:rorsaﬁgedtidima]ham@wabgi theltdirasloangadl péweticepiolf]l fhg sub
effect and the surface tension may be avoided. In the

tard¥ @$enbrerbodi MRt athes&rosse pegtion area of the 20
openi ng of the entrance flow path portion 122 is

?Lgﬂg gﬁtgl %]1%? Elgan(.:lg g.giat 8k ihantdient e8Bodardion a8 82r Of 10w
path 121’ is formed at a case 101’, and a Wall 127 that blocks
the air flow path 121’ midway is formed so that the air flow
path 121’ may be divided into trench 12la and trench 121b. The
air flow path 121’ also includes a through hole 128 that is
formed at the wall 127 to connect the trenches 12la and 121b.
The side wall of the through hole 128 is arranged to be
discontinuous from the side wall of the trench 12la as is
illustrated in FIG.14.

According to the present embodiment, a trench is formed at
the case 101’ as the air flow path 121’, and a flexible film
member 102 is attached to the case 101 to seal the open side of
the trench. Thus, the flexible film member 102 forms side
walls of the trenches 12l1a and 121b. However, the film member

102 does not form a side wall at the portion where the wall 127

is formed, namely, at the through hole 128. 1In a configuration
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section flow path portion 123. Thereby, the cross flow

wé)?@%%og?{]ti on 123 may be narrowed while the %f/.ﬁﬁ&(ﬁ/OO%Sl

portion 122 is arranged so that the
capillary effect and the 25 surface tension nmay be
avoi ded. WO 2005/ 000684~-PC*/ JP2004/ 009051 -39 In the
follow ng, a sub tank 15" corresponding to a liquid

wheG@NhaFnen madseyrdiseg]lkoa atwduer tenodinersidsf wahé of an
present invention is described with reference to

1 1SSy 1t ough EhGrddeShows ansi dler vilew phthh&long
allgu Eﬂa%ﬁ 15' " of HgaérePS present enbodi nent, FIG 12 shows

. an _enlarged. vie n r a ofes {he
s+ AR oiE T U e T R B O il
view of the air flow path rtiqn, . and FI.G 1 h
mergyeds §Pde ERE o SH é’\ﬁeogmﬁ i ] B PR &%}uﬁgﬁv\% the
the sub tank 15 of FIG 11 cut across line B-B'. éo :
capilliehy sfifechink Tmreby, t he i f&eeeBRHEHPIREMEN tanthf 21T
flow path 121' is forned at a case 101', and a wall
£134wR hathatl2br otk sartdnged kof lmwiysiet b Pertien dAL dees not
formed so that the air flow path 121' nay be divided

havdtd dienghl 1 24 mest byt €he he 112d nembee 162 rsd |tOwipatk
121' also includes a through hole 128 that is 15

ned e.mal ; PANEC t pesEk®s, bada
ent QLR e HHOCHE daphdlakp corne ?‘ﬁ%ﬁghbhm e 128 is

e SR 35 S SO BB Lo s
for HecE R £oROP eI o a0E THTVS S THESTT LPI S Pt 2B
and a flexible film ) )
detail. Referring to FIGS.15 and 16, ink Ia is easily conveyed
along corner portions formed by the film member 102 and the
case 101’ owing to the capillary effect, and as a result, the
ink Ia may penetrate into the air flow path 121’ along the
corner portions to reach the atmospheric release hole 131.
Accordingly, as is shown in FIG.17, the air flow path 121’
is arranged to include the through hole 128 at which the film
member 102 does not form a side wall so that even when the ink
Ia penetrates into the air flow path 121° owing to the
capillary effect, the penetration of ink may be stopped at the
wall 127 configuring the through hole 128, and the ink may be
prevented from penetrating further into the air flow path 121’.
In the present embodiment, the wall 127 is arranged so

that the through hole 128 may be positioned away from portions

at which the capillary effect is likely to occur, namely, the
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menber 102 is attached to the case 101 to seal the
open side of the trench. Thus, the flexible film

wOHeARN6s:02 forns side walls of the trenchesp¢zdp@iehoost
121b. However, the filmmenber 102 does not forma
side wall at the portion where the wall 127 25 is
fornmed, nanely, at the f‘ﬁF—ﬁugh hole 128. In a
configuration WO 2005/ 000684 PCT/ JP2004/009051 -40

edgthdi@eapertinnfembethseals Blaw ®ach L3lf&pwmeyl Hdéhfafilm
of an air flow path, ink may penetrate into the air

menfdeowlpat Andl dreg trendd pattigoritZlansfothée heass A0l ow In
path at which the film nenber and the trench are

th{OREEd, th8i snibeint@rahlr ihtd ethd @rbhen512apidids yhay be
effect. Thereby, in the present enbodi nent, the air

pré\}é}i”éeﬁaﬁf?orﬁ%%né;c?:g@' g@\?\gﬁﬁo Gd 1 erﬁShahQ?étliﬁ] t hat

does not formed by the film menber

R
at nospheric release hale 131. 10 In the follow ng, the
lazgRy g EhEPREMNA <8 PRE B fectduedy| Plegh élts ng to

FIGS. 15 and 16, ink la is easily conveyed along
renstredriopoefi brs dusy red thy caei¥liany edhBekE; 10WeHast  t hB

case 101' owing to the capillary effect, and as a
thiestdde, tihk mapkedssilyagnpenectiiatthroutb hbkeal18 fihew

path 121' along the 15 corner portions to reach the

viBtdRN ekt & emna-dtl, e thd ldianf@e! dnBgl¥ng@s d5S the
shown in FIG 17, the air flow path 121' is arranged

ok AR R R kg SRR g
pa%%eﬁibrré{ﬁgﬂ %gg e&%cgu%the%oilre]t ?2& hv?heall'{ rflfulc%\l’.lvaej%rrl] c%l' g ]t'he
liquid level occurs during a scanning operation.

According to testing results, the penetration of ink into
the through hole 128 due to vibration may be substantially
prevented by arranging the diameter of the through hole 128 to
be no more than 3 mm. Also, according to testing results, the
ink penetration may not be sufficiently prevented when the
through hole 128 is shorter than 1 mm, and by arranging the
length of the through hole 128 to be at least 1 mm,_ink may be
prevented from passing through the through hole 128 and
penetrating into the trench 121b at the downstream side.

Further, in the sub tank 15’ of the present embodiment, a
rib 129 is arranged at an entrance flow path portion 122’ of

the air flow path 121’ (see FIGS.12 and 13). Depending on the

diameter (width) of the entrance flow path portion 122', ink
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20 capillary effect, the penetration of ink may be
st op

ed at the wall 127 configuring the thr I
““l%@W&@ﬁﬁ‘the ink may be prevented fron1peneﬁ%%@?ﬁ§”BNMSI
further into the air flow path 121'. In the present
enbodi nent, the wall 12742 arranged so that the
t hrough hole 128 nay be positioned away from portions
en2&rtlg iltitoh thbeertaRindeary off & gosrtiibkel §2t adwsc dor
nanely, the WO 20051000684 PCT/JP20041009651 -41 edge

| i i@nsnof1 & isE o f Bal2 hot OFT®E dut wh
fl??ﬁfrﬁﬁg{eﬂn‘ggr E%?)leacﬁgd?ﬁgkt %gﬁgﬁéépora?i oﬁ 121a of theeY

case 101' . .In | S ~:the i teri j
eafFER irs: £oormetic o ibhe, o B Phelantoridtient,
into the through hole 128. hen the di aneter, of the
the heRHAN o L4 O B2 T RoéflthPngg\h Jr%rag%?n?ﬁge i BiGh e
hole 122 may effectively block the penetration, of igk
diameten (walthdppf|Rry maf fsecthahoimly Ry ifA1lt ARk iosdgad of
ink may easily enter the through hole 128 when
aceithubd tiong .oc BowsveTherte lpkesheink afmst dheafdrfaertiension
the 10 through hole 128 are preferably adjusted so

tot Bakak ko GORSeBPt lePagte tilkogghl t hevddurdighlhplley H&cing
when fluctuation of the liquid Ievel occurs during a

+haCa0n! Psh Oiqlertgggﬁ cidCGPIH Reet apéﬁsagLrws k88 UkhBrarddee flow

penetration o into the through hole 128 due to

| bratjon ,be _sub tiall t d th
pajh, BREFHER (2% g; s S ESXF‘}J%?%quEﬁ B EdoBin, ang the
no nore than 3 mm Al so, rding to testi.ng results,
tifReTeTR kgt PRI TR reg) TRt BEY kA FiEREry
prevented when the through hole 128 is shorter than
mm Generailar AdAyiAgtiiaie enters a narrow path with a small

diameter tends to accumulate in the path and is less likely to
fall even when the liquid is detached from the liquid level.
This is due to the effects of surface tension, but when an
outside element comes into contact with the portion at which
this surface tension is in effegt, the surface tension can be .
broken, to thereby cause the ink in the path to fall.
Accordingly, the sub tank 15’ of the present embodiment
implements the rib 129, which comes into contact with the ink
surface formed close to the opening of the entrance flow path
portion 122 where surface tension is in effect. The rib 129
may have any configuration as long as it comes into contact
with ink forming a membrane-like surface owing to the effects
of surface tension.

In the following, the accumulation portion 126 is
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| ength of the through hole 128 to be at |east |nun,
ink may be 20 prevented from passing -through the
wolJo0segbeshol e 128 and penetrating into the trperedacedloios
at the downstreamside. Further, in the sub tank 15
of the present enbodinen% arib 129 is arranged at an
entrance flow path porti 5—122' of the air f|OM/path
see FTGS, 12 and_13). Depending on t
desgaREtof ™ (U ) of ™\ HE® (S SAEE £P vk GBS EPoRe
122', ink WD 20051000654 PCTI JP2004/ 009051 -42
presenér eRgodiientt heresavkinnaify owaparas pare iteken2in epder
to fluctuation of the liquid ink surface may not flow
to auidueer ynd easitinplownkgpémetstatfiane iheastion.ailm filbe path
present enbodi ment, the entrance flow path portion

121122 HoGe@EF ANGRGT ttﬁehﬁé!@oﬁﬁﬂ.gd retus WM Atd)1 el 8r5
nm so that |nk may fall out instead of accunul ating.

WeVeL: 1‘sth£<@1glsﬁp‘g'tsg§lﬁié’rf<{<ﬁ‘et “&Bg\cgeﬁ@@éét[%n 8 occur

redk to ther e in ordin

pl acin rib 129 in the vicinity of the openlng of
1ntﬁ9¥%§ngfa %bfqgﬁﬁurﬁﬁth portion 122, the surface

tensi on may be broken, and the 10 time required for

t h@henRCEBE L2 tigma pobsirRdireds GER¥idRHySO | hal dnknikat

enters a narrow path with a small dianeter tends to
passcurdiratighi the Héwnpagh bote 128 egdl beRetyates ifndlol| the

even when the liquid is detached fromthe liquid
trdmetell21bThhg dscutiigate thereld ectiheabbgyréase vhensiog,

but when an 15 outside elenment cones into contact wth

peﬂétera%rst b 9Boathaich stbbsn SYEHECR ©LENEheaiS #1dw path
fect, the surface tension can be broken, to thereby

12103%% ttlaedkr&gpirﬂg tot}:e fgﬂ.hn& of a&l—le recording apparatus upon

its transportation, for example, the ink may be prevented from
entering the atmospheric release hole 131 and the atmospheric
release valve mechanism 132 that opens and closes this release
hole 131.

In the following, detailed descriptions are given of the
liquid transfer mechanism for transferring ink from the ink
cartridge (main tank) 10 to the sub tank 15 with reference to
FIG.18.

The liquid transfer mechanism includes a piston pump 181.
The piston pump 181 includes a cylinder 182 and a piston 183.
The cylinder 182 is connected to one end of a hollow needle 190
of which the other end is inserted into an ink discharge outlet
pqrtion of the ink cartridge (main tank) 10. The piston pump

181 also includes a connection portion 184 that connects the
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Accordingly, the sub tank 15 of the present

enbodi nent i npl ements the rib 129, which co i i
WOIR/UOP8%i t h the ink 20 surface formed cl ose'ﬁ%ﬁ/.l{?ﬁgﬁlowom

opening of the entrance flow path portion 122 where
surface tension is in et#det. The rib 129 may have
any configuration as long as it cones into contact

suppih tuble flar &b ngnea opithdenetsd ke surface owing to the
effects of surface tension. 25 In the follow ng, the

acw?@%gﬁ P51 OME28ni 5aMO ARDFRRAGEE a cam 189 that
PCTUP2004/ 009051 -43 described in detail. In.the sub

. _tank 15' acc [ p enk. [ n

is FRSHAS aV§£ﬁ€ggﬁ%§§%§§glt% ehqﬁﬁggfggraP?%ﬂ}SHSCe
and control. ink penetratiop intg the air fl a

roayed W%im@v@Pme$é§thﬁg Egcg?%i¥ﬁf%ﬁﬁ83r8%u% é%?q% b?éar
or 5 shaken, it is highly possible for the ink

18penetration to occur in spite of such neasures. The
accunul ation portion 126 is provided so that ink that
passesthdridughdt heandfeougkchahisn 28 siegcpihed raiye, when
into the trench 121b nay accumrul ate therein. Thereby,

+h8VEDs ¥hepunik 180 penaidmited, i atneddieivdowmessueams
portion of the air flow path 121" due to dropping or

gepg£££8@ & e LaR0IMI 1 3PRARALEEIAUPON0 mb§ be guided
ransportation, for exanple, the ink may be prevented

o AR 105, FLOOSR S ol claasn hobehad end
PRk SRUSHET. IR E s ML RS
cylinder 182 is then carried through the connection portion 184
and into the sub tank 15 via the supply tube 16, this being
realized by the pumping motion of the piston 183.

In the following, a control unit 280 of an imaging
apparatus according to an embodiment of the present invention
is described with reference to FIG.19.

The control unit 280 may include a CPU 281 that
administers overall control of the apparatus, programs that are .
executed by the CPU 281, a ROM 282 that stores fixed data, a
RAM 283 that temporarily holds data such as image data, a non-
volatile memory (NVRAM) 284 for retaining data even when the
power of the apparatus is turned off, and an ASIC 285 that
conducts various signal processes on image data, image

processes for rearranging image data, and processing of other

input signals for controlling the apparatus, for example.
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liquid transfer mechanismfor transferring ink from
the ink cartridge (nmain tank) 10 to the sub tank 15
woWMds/aodegl erence to KI O 18. 20 The |iquid trapsit/sF004/009051
mechani smincludes a piston punp 181. The piston punp
181 includes a cylinder 182 and a piston 183. The
cylinder 182 is connect&Pto one end of a hall ow
needl e 190 of which the other end is inserted into an
i nRheli ¥hZ8gemalit sEere dofoiroatbPn tPRF tadeingr £0 @ gelquid
(main tank) 10. The piston punp 25 181 also includes a
dischange tan@uno phijoan 18k drpat.onoaneents, tdre iWformation
2005/ 000684 PCT/ JP2004/ 009051 -44 supply tube 16 to

per‘tﬁﬁnf %'ﬁl‘ﬂ%{ 1184d:id ThesdHaTgenak8dnt SESif iav@pebaeke and
forth by a cam 189 that 1is integrated with a worm

aisWhgs c!qzi %te%h GRg! §n Ads %%%FEBH ah QbR edind @ni‘om{ﬁlon

gear e rotation a drive notor 186. In

dt f d wh
et RLRHL U RBEEoTY | & O LB ﬁﬁ%%a?f*ve L

enerated so that ink in the ink cartridge 10

Altﬁénﬁ’g?-‘ﬁ%]d" iSVCE ERECERRtiTemaygbeyF o HERLBuA r%re’d{‘é
190 that is 10 inserted into the ink cartridge 10. The

driivek, t het eamgrls,t he thylfameof182ftwarsen Thgr ppedvolatile
t hrough the connection portion 184 and into the sub

mendoak285 ma @ dtreresapphyoldntbeflGnkt hosstephign peakn zambunt
by the punping notion of the piston 183. In the

of figk! oM fige HAns ARNLKObab& tor?&PcObbatel IR MGLION, for

apparatus according to an enbodi ment of the present
exanpy &Nt ON

The control unit 280 may also include an I/F 286 for

transmitting and receiving signals, a head drive control unit
287 and a head driver 288 for driving and controlling the
recording head 14, a main scanning motor drive unit 291 for
driving a main scanning motor 290, a sub scanning motor drive
unit 293 for driving a sub scanning motor 292, a subsystem
drive unit 294 for driving a motor 298 that drives a suction
pump for conducting the absorption operation from the suction
cap 72a of the subsystem 71, a sub tank drive unit 295 for
driving a drive unit 162 for opening the sub tank 15 to the
atmosphere, and an I/0 296 for inputting detection signals from
various sensors such as the detection electrodes 141 and 142 of
the sub tank 15, and possibly a full tank detection sensor 299

(i.e., in the embodiment of FIG.5).

The full tank detection sensor 299 may be placed at the
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is described with reference to FIC.19. The control

unj 80 may include a CPU 281 that adm ni st 3
w%@é’%’ﬁﬁ‘sg“cont rol of the apparatus, prograns t ﬁ[gl R 4/00%051

executed by the CPU 281, a ROM 282 that stores fixed

data, a 20 RAM 283 that t44rporarily holds data such as

i mge data, a non- volatile nenory ( ) 284 for
enfiepattiorg 1ddkaoévehe wherattive ppessureflavigs ippapfatise sub

is turned off, and an ASIC 285 that conducts various

ta®kdNgl 44 0GeHResrOPed WOS dRarehSBUS HhoCassest fFIG.5.
rearrangi ng i mage data, and processing of other 25

in i I . CON ' t &d f@'detec
g TR SR ARG Rk ALY

2 may. store infor L on .pertainin digquid ...
whehatte SbAIE SR SRS Pyt Por SipterLng blsi cion.

information pertaining to a |iqujd, discharge anmpunt,
Ageerdangpecithes theseWar pdtt eFnPeHRe fr\‘pé’r}gsgp‘ﬁ%h ink,

amount, and information 5 pertaining to a capacity of
tiehfudlibtamnidet®ction esmsmt €99 mayeppatssrdelty, dgefnine and

informati on may be stored within a print driver, for

siRpANPWBen | thed herd eankols sof tdidled Thetomdmwldokapatety.
menory 284 may store an anount of ink consunption or

an $ERURbntAf1 ik d Pebhes sailsd @Bknbased @ dnhepabavisns
information, for 10 exanple. The control unit 280 may

[ i . E 2 f b Ed o _be
e Y G A e el

a _head driver 288 for driving and controlling the
utiddged Ry Wéeadapfﬁraguﬁai n scanni ng notor drive unit

291 for
The control unit 280 receives print data at the I/F 286

from a host via a cable or a network. The host may correspond
to an information processing apparatus such as a personal
computer, an image reading apparatus such as an image scanner,
and an image capturing apparatus such as a digital camera, for
example.

The CPU 281 reads and analyzes print data stored in a
reception buffer of the I/F 286, administers the ASIC 285 to
conduct image processes and data rearrangement as necessary or
desired, and sends the image data to the head drive control
unit 287. It is noted that the generation of dot pattern data
for image output may be conducted by storing font data in the
ROM 282, or the image data may be arranged to be developed into
bit map data at a printer driver of the host and sent to the

control unit 280.
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15 driving a main scanning notor 290, a sub scanning
nmotor drive unit 293 for driving a sub scanni ng notor
wo028i3/008pUbsystem drive unit 294 for drivi ngeer/o®io®d/009051

298 that drives a suction punp for conducting the
absorption operation fromthe suction cap 72a of the
subsystem 71, a sub t ank* rive, unit 295 for 20

driving a drive ynit 162 for_opening the . sub tan

t 0 UPAB TeFSoEMYerBaggnde th 9% Ggﬁgglg%rt? rﬁﬁ;ﬁ%cﬁﬁée&%y

detection signals from various sensors such as the
thegecordbrg diagst Addédotatrim datal , Ehe haad dahke1s,

and possibly a full tank detection sensor 299 (i.e.,

corntroflhentttzgli ngmichebni sed|€heb )dot2patherd iddtat affkone line
detection sensor 299 may be placed at the WO

wit0@5 006084 f2al/,J B2A04LRE90ak redflenty noitd R 186382 0f

the negative pressure | ever 106 of the sub tank 15,

dai%ﬁ é:io];c’ &ﬁ?sﬁ%éhcﬁ eog:i\(\ﬁe'fchzgkgf er&ic %e%a hbeveass olFlug'i@ 287

etection sensor 299 may be adapted to

det ect, whet her the end partion J106a is a

214 SRS TR FUIRIN Lo LG (PR HELYoT VAt e sub
tank 15 is being supplied with ink, the full tank

prefatesTipAdsel’Big 299 may be used to deternine and
signal when the sub tank 15 is filled up to ful
cafie hpad Tdel wormondgirolnini2 8287 ;ayl sactedm e thol tlwhagh
operations panel 297 for inputting and displaying

may NMoyr@spond t® the: FdMILBR) zethbystoresappatetusiatéhef a
control unit 280 receives print data at the I/F 286

drifOMResh Vafii GAk819P! 2 Ml gdherdosly MYcuit

correspond to an informati on processing apparatus
imﬁigﬁéﬁ%ina Qeﬁfﬁnggnverter that performs D/A conversion on
the data of the drive waveform that are read from the ROM, and
a drive waveform generating circuit implementing elements such
as an amplifier.

The head driver 288 may include, for example, a shift
register for inputting the clock signal from the head drive
control unit 287 and the serial daté corresponding to the image
data, a latch circuit for latching a register value of the
shift register based on the latch signal from the head drive
control unit 287, a level conversion circuit (level shifter)
for changing the level of an output value of the latch circuit,
and an analog switch array (switching means) that is controlled
to be switched on/off by the level shifter. By conducting the

on/off control of the analog switch array, a desired drive

waveform that is included in the drive waveform data may be
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conmputer, an inmage readi ng apparatus such as an i nmage

15 and an i nmage capturing apparat us
w%?@?)tagi{“%aner a, for exanple. The CPU 281 reaﬁs %&@/0&051

anal yzes print data stored in a reception buffer of

the I/F 286, adm nisters-#8e ASIC 285 to conduct

i mage  processes and data rearrangenent as necessary or
seld@cdeseledapplictds endshé hectumge dat dhé orddoedhegdhebd Vet to

control unit 287. It is noted that the generation of

ardot paitendaglata for image output may be conducted by
storing font data in the ROM 282, or the inage data

nmay Tlﬂg ebh e ‘i‘na&ogggﬁgf?f g&sl}%o g%lth£ o(t)f ﬁ.oitc%\.ﬁgp Sgﬂgﬁnﬁ‘éion

a printer rrver o sen

control unjt 280. WO 2005/00684 P C'i_ /JP2004/ 00905

by, £pup bﬂngE*&%iWGri ﬂ%gﬁl%‘f\ Ppén*éh?’lr e lﬁsgargEdl .
recorded by _the recordi ng head 14_%dot pattern data),

thengereadin?iiend dbnt r 6t HMs 282 s§RcHIOMiIR4d: fbsehprae
pattern data of one line wth a clock signal, and

amsemds acherdisy|to fhedat schargse phgltern dig & togredhethe ainount
driver 288. The head drive control unit 287 also

ofs asuietial thuisi gaabuhd dheideadndunyeto88 sabbéained by
predeterm ned timng. The head drive control unit 287

cdt 1nBC kHE en@iZMoEWhh € ha i SBHA r¢RE! A8AON thin® elrh 8 £ RMops)
282) that stores pattern data of a 10 drive waveform

i\ sLeprl), a waveform generating circuit
fclglﬂ'pﬁaerre_ %ll ng a D/A converter that performs D/ A
(r: ggé%%g%?—?%glwt o %egﬁélalf 8 {'matttr}.%nd rble\é%ay.\r@i/rleé chomthgaéisfa éhearge
amount and the absorption amount of liquid is stored beforehand,

the amount of ink consumption (V) may be calculated based on

formula (1) shown below.

Ink consumption V = X (discharge amount X number of
discharges) + Z (absorption amount X number of absorptions)

s (1)

The sub tank 15 being a plastic structure made up of a
flexible film member and an elastic member, it is quite
difficult to provide means for accurately detecting the amount
of liquid (ink) within the sub tank 15. Thus, by adding the
amount of ink consumed upon ink discharge that is obtained from
the ink discharge amount and the number of discharges, and the

amount of ink consumption upon the restoration operation
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a drive wavefoxm generating circuit inplenenting
el ements such as an anplifier. 15 The head driver 288

wonBos/dodgsls ude, for exanple, a shift register beg/p2004/009051
inputting the clock signal fromthe head drive

control unit 287 and the serial data corresponding to

the i mage dat a, al atch=&Prcuit for | atching a

regi'ster value of the shift register based on the
(absgrphispynad 49terh emeuReRf dimky EoRsUBREFY M@y Peosasily

| evel conversion circuit (level shifter) for changing
ang Recusgtelyfcairdatpdt Vidiere sofnutnber| af chtagidegdist exist

and an analog switch array (switching neans) that is

forc @Rteehli fing tthd &lisvhhede hrirdf brbyné hebd@Rlion amount,
shifter. By conducting the on/off control of the

a HROY SW £ hrdy 8na Qeé;wegc A ¥6udds wlg%%\r%g £hat is

is included in the drive waveform data may
£.QQ0 PCT/.JP2004/ 009051 -48. selectively applied

ca e e R et PG Eneoreb it ) REBQPRINSS ey ptafhea.

thi.is head. The CPU 281 nay neasure  the_ anmount of )

i dtti dheBnSidn ifoMEbGrentmtithdiendnrutbirhaigy agarat is

drops that are discharged from 5 the recordi ng head
crepted hetneen ceesdls i f Acherdingiivy ditséhapyefenanle that the

according to the discharge pattern is stored, the
calaniattionofra s safirerthel Loki di {@moget ambunhkoe orsiteptedndy

is obtained by counting the nunber of ink discharges

usifRfe coefberi&ft dHRRS)is £6F WadrePpahlieaBeodding to a

Specifically, when information pertaining to the

pali(%m%g:{%g{ g ag 2%%%%3 ’Qhéhfn]@%.cgd?lgrgg BHREIL L Of; gyl g
the heads. Specifically, the number of drops may be reduced
for a head that discharges a large-sized ink drop, and the
number of drops may be increased for a head that discharges a
small-sized ink drop, and thereby the differences between
apparatuses and the differences between the heads of each color
as may be reduced and an even image output may realized.

Also, in a case where information pertaining to an ink
discharge amount and ink absorption amount for each discharge

pattern is stored beforehand, the amount of ink consumption V

may be obtained according to formula (2) shown below.

Ink consumption V = X (specific pattern discharge amount X
number of specific pattern discharges) + 3 (absorption amount

X number of absorptions) " (2)
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t he amount of ink consunption (V) nmay be cal cul ated

based on fornmula (1) shown below. 15 Ink co | .
Wwo?ﬁ?@ﬁﬁar ge amount X nunber of di scharges) '}?@mdo@/ﬂwou

(absorption amount X nunber of absorptions) ... (1)

The sub tank 15 being a-pbastic structure nmade up -of a

20 flexible filmnmenber and an elastic nmenber, it is

qQUiFle esthfiplé Ul dischapgevadeun® atal accavdinattel yone

detecting the amount of liquid (ink) within the sub

ANK 1Ry THUSs t DY P 8dirRE L Sy, ARURPoRT péifortamst fese
paJ‘%Jpon 5 %‘Eydilggc%%r gee t hat ?s obt ai nedbf rom the ink

di schar appunt_and the n di;sChid 9854 t he
pr]fst%u%seof’n NSRS %ﬁg%%g[{ayhg r@g% orat i %gd

operation WO 2005/ 000634 PCT/ JP200410Q9051 _ -4
mulailoisa §hE, 18K (GisghatRguATodrt idr?%acgﬂgu i i%o%errgf}tgeem

easily and accurately cal cul ated. Wien a nunber  of

by Stlen damdbere i seccyrrerdgese Phi He g-aiFe PAFSERAr geInaﬁ:g‘&ﬁt way.
or the absorption amount, a product of an anount and

moBe bhigtatef inkuadsufordetachionstcdlsudagapelimaedeaft er
which a total sumof the products is obtained. In

reb i Sef asmpaded £éefiRNcRsenwhbge i the diischarge ammurit and
created bétween heads. Accordingly, it is preferable

thtehl%n\l%gi ofc%'i%%ﬂ% Ml ye1eipt her i nkndi achasgence

anoun e correcte y using a coefficient that is

set beforehand accordi ngt DA befsLhaln the fact
befupeR cHE APLVenkOHS aﬁaf1 eggﬁa’r%gct eralag(t% {cs of 1he

heads. Specifically, the .nunber_of draqps _may b .
thAE iR cEPTER o HheR e FAC TS chal BER h ToaPGRuE| Sardipy o

drop, and the o , in £ 1a (2)
frequency characteristics of the discharge, but in formula

the deviation is already taken into account as data so that a
more accurate detection can be realized.

In the following, an ink supply operation of this imaging
apparatus with respect to the sub tank is described with
reference to FIGS.20~22.

In an ink supply apparatus of the imaging apparatus
according to the present embodiment, operations for supplying
ink to the sub tank 15 from the main tank 10 include an
atmospheric release supply operation of arranging the sub tank
15 +o be in an atmospheric release state in supplying ink
thereto, and a normal supply operation that does not involve
the atmospheric release of the sub tank 15 in supplying ink
thereto.

FIG.20 is a flowchart illustrating the atmospheric release
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nunber of drops may be increased for a head that

di scharges a small-sized ink drop, and thereby the
wodidsfeesmces bet ween 15 appar at uses and the dpétarmooenost

bet ween the heads of each color as may be reduced and

an even i nmage output may..realized. Also, in a case

where information pertmﬁﬁr@ to an ink discharge

apopunt and i nk absqrpti on appunt for j e
supBLy By S8y or B HERbEORERBLO e Bt S £ kP67
consunption V' 20 may be obtained according to formula
opetajes Hgven abEPemieTHk 1S3RISRpPLBNL A :SOE‘C?‘?*p'eEP*Fi c
pattern di scharge amount X nunber of specific pattern
atmdsphéiiges)leasZ Yabosomedheniamoldd ofX thensekp B#nk 15 is
absorptions) "' (2) 25, WD 2005/000684

opeREd/ 1&%&%3098{625&1@ O:Heor nexaapbertitirs ofathe ampurdnk 15
data according to tone patterns may be stored

to .l 0f eé}@%ntolggﬁeype N PRI Behget 088 . Prinhi BHe &hS tank

I nk consunp n anmount nay be obtained by nultiplying
t.he ink discharge anpunt data _f hne tter

15 45 PRe™ rFt?elt%Sf agg%iﬁﬁeerﬁdegﬁgf gﬁ'?’lﬁer}gone p&??e?’%.ﬁf%ed
this way, nore accurate ink nount.detq{tion

Yy
outpaafchY aEhe MECREPTBe 0T I, &8 BRPHRE L Uy £RE ERgESPY.
where the di scharge anbunt and the nunber of
thedicephaige ofartbenaibi priled.5 thergreeer e N9FEtHEen t he
above fornmula (1) and fornula (2) lies in the fact 10
preshatrei ged@raniloa (hitaexwands)i.on is |ikely to occur
dependi ng on frequency characteristics of the
di 36hange, stte | AnkoiAUEBe (IWk dal€rdeyé atmam itank) 10 is

al ready taken into account as data so that a
transferred to the sub tank 15 through the liquid transfer
mechanism (S2). After the ink supply is completed, the
atmospheric release valve mechanism 132 is closed so that the
inside portion of the sub tank 15 is shut off from the
atmosphere (S3). Then, a nozzle surface of a corresponding
recording head 14 is capped by the cap member 72a of the sub
system 71, and the motor 298 is driven so that an absorption
pump (not shown) is operated. In this ﬁay, a vacuum process is
performed on the nozzles of the recording heads 14 of the sub
tank 15 so that a predetermined amount of ink is absorbed
therefrom (S4). In turn, the film member 102 of the sub tank
15 is pushed. inward against the force of the spring 103 and the
capacity of the sub tank 15 is decreased (the negative pressure

generation unit is contracted) so that an initial negative

pressure is generated.
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norﬁ accurate detection can be realized. In the
i ng, an ink supply operation of this i '
Wég@ﬁ@%ﬁ@ with respect to the sub tank is ders%?‘:/‘@%%m}o%%ﬂ
with reference to FIGS 20-22. In an ink supply

apparatus of the imagi ngsapparatus according to the
present enbodi nent, operations for supplying ink to

t herneb tREkedE fagm BBecfBidh tsmsot029 hahaydeledec2Othe
at nospheric rel ease supply operation of arranging the

poé%gi#ﬂaﬁ% the d-Re1n algal BsRirerhe hedLase prakeuta

supplying 1nk thereto, and a normal supply operation

t hat es .not _invol.ve_ the. L. re S

gt %O%ﬁenﬁ!ssf%resut pag rrR AR SRR 0 s

owchart illustrating the atnospheric r .

2008 Ga05eePCTIA OO0 BES0BICEES EISHRS SR FHRTaFh
this operation, the drive unit 162 operates the

maptl sysheuicted ederosslipion tesBhe o than ALHEBINAEHIR preFpgures
rel ease val ve nechani sm 132 of the sub tank 15 is |

as opesteri beidheekby. r Gulerixagplae thsiflexpblei Hilmofmepper 102
sub tank 15 5 to be in an atnospheric rel ease state

ma¥ be -pd¥iRR thfasubidamst thel Spopenadst byt tiee negative
at nosphere, the filmnmenber 102 is pushed outward by

pr% Suf & TR l{)?rv;}lﬁeerpl;t&bteh SubPLLRE 15 O3 opBHed hes et

nee f?SZCI:y 0 tank 15 increases (the _
<SSR, RS ARG S0
regdpgpdf g{r{ke mayobte Ergrysbfér%gﬁ %goxtn h{h(.)eu %.rr]lkt ggrl::'::%c_:l;ed 10 to
the sub tank 15 through the liquid transfer mechanism. After
supplying the ink to the sub tank 15, the atmospheric release
valve mechanism 132 may be closed so that the inner portion of
the sub tank 15 may be shut off from the atmosphere, and by
releasing the pressure 60f the negative pressure lever 106, the
flexible film member 102 may be forced outward by the bias
force‘of the spring 103 so that a negative pressure is
generated within the sub tank 15.

By using the flexible film member 102 and the elastic
member (spring) 103 to generate a negative pressure within the
sub tank 15 as in the above examples, the negative pressure
generation mechanism may be simplified.

In the following, the normal supply operation is described.

In this operation, as is described above, the amount of ink

consumption V is detected (by counting the number of drops),
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mechani sm (S2). After the ink supply is conpleted, the
at nospheric rel ease val ve nechanism 132 is cl osed so

wo oo 1nside portion of the sub tank 15 ipgr5B4%04/009051
off fromthe 15 atnosphere (S33). Then, a nozzle

surface of a correspondin recording head 14 is
capped by the cap nenber33t2a of the sub system ?1,
and the notor 298 is driven so that an absorption
anpuen( tbe déawied smopet avedliquic soaswEptien weeghas a
process is perforned - on the nozzles of the recording

préRadgmidedl 1éWel subk20st arkndiered fabmati eded eanrtpidge
amount of ink is absorbed therefrom (S4). In: turn,

10 the ddd superber 1H02nebubhersaibidiantankBet Snddishedn

i nward against the force of the spring 103 and the

wi %%Cio&)\éngﬁgt{?e SHR tank 1s {§ dge fa%@%gghé%g &d tec%gtnti Ye

Fressure geénération unit Is contracte

initial negative 25 pressure.is ner at ed.
aeabire) Goonas PEMIP3c0FR0Bb0EY to S b apRAL g e
tank detection sensor 299 may detect the position, of
ameyt it daki 69 e U c8f MaYi o it inpd LeReRY ke draver
106 and store this position information (S5). It is
timetefl dtheapuinhel &t nospheric rel ease supply operation 5
may be conducted according to the other alternative

pr opedy e3tedStles aiidbedobntovs figk wxaapkappliei is
flexible filmmenber 102 may be pushed i nward agai nst

pr%\ﬁ%% tfé%%%l@at the Pedakbuft &F eSSURnkeMstidO&;

tank 15 is opened to the atnosphere, and
er t.he _ca ity of the sub

hof Ry @ LR RIET L PR B bhe oy i AP URE D Lo the
consumption amount V due to differences in the amount of ink in
one drop and the absorption amount. Also, since the ink supply
is realized by the back and forth movement of the piston, the
ink supply has a pulse and the amount of ink being supplied may
differ depending on timing. When ink consumption and normal
ink supply are repeatedly performed, the actual amount of ink
within the sun tank 15 may gradually deviate from the presumed
amount owing to the errors described above. 1In turn, a
deviation may also occur in the negative pressure value within
the sub tank 15.

Accordingly, as is described above, after the atmospheric
release filling operation, when the initial negative pressure
is generated by absorbing a predetermined amount of ink, the
position of the negative pressure lever 106 is stored. As the

ink in the sub tank 15 is consumed, the film member 102
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the sub tank 15 through the liquid transfer mechanism

After supplying the ink to the sub tank 15, <
W%?Wﬁ@?ﬂqﬁ‘h c release valve nmechanism 132 may l{)d;ﬁ'](ﬁz(c))os‘.@g%al

so that the inner portion of the sub tank 15 may be

shut off fromthe atnospiser€, and by 15 rel easing the

pressure of the negative pressure |ever 106, the
cohlgxil edtherneshertiO2caayibe fryserdeolbvar di.ds aflbe

las force of the spring 103 so that a negative

molL§ Sé’éw%ed f%lhg)% I@E.ﬁ ;@%rlﬁfj W LREDANGISHD TANknd SnodBAl supply

using t m menber 1 and the elastic 20

menper (Spri 103 to, genetate iV r
oPRERRTR ¢ e QU e o D RR e B L AR R Bl P e
negative pressure generation chani_sm be .
thetrphe fIKIRLIVE PRESTHIS JRVRY, 15‘?&%%6@%% yro its
operation is described. |In this operation, as is
indesal i pesi tdlooy hathis aafvwed  ofnd NN SUFPATURBEFIH-OR MY
detected (by counting the nunber of drops), WO
be? 80848 0 ROoiR 6 30d /130 vdy , aendrantre miueh&odél Efidredces
amount of |iquid consunption reaches a predeterm ned
inl @UE! actiia ikt bABSAES &M deseribl@ dbyees alalr bdgeedulzd,
to the sub tank 15 through the ink transfer mechani sm

S L e o R TR

oGBS PR RASBF TR0 T DPEORS DR BR - TE”

noted that the ampunt of ink to be,sup&lied LS
pr eRer 4B SRSl @RPVE 0 e CRRBAREODIOT MPRIAT LRI il
V; 10 however, in practice, errors occur in the

tand a6l boi ore gftmolsphere to supply ink (atmospheric release

supply operation) does not have to be performed each time ink
is depleted in the sub tank 15. Moreover, this operation may
be performed when the amount of ink consumption reaches or
exceeds a.predetermine amount, and in other cases, the normal
supply operation of supplying ink to the sub tank 15 without
opening the sub tank 15 to the atmosphere is preferably
performed.

In the following, a detailed description of an ink supply
operation according an embodiment of the present invention is
given with reference to FIGS.2l and 22.

Referring to FIG.21, in a printing process (S1ll Y), when
it is determined that printing of one page has been completed
(S12 Y), the amount of ink consumption V with respect to each

color that is measured according to the procedures described
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consunption anmount. V due to differences in the anount
of ink in one drop and the absorption anount. Al so,
woemmossie i nk supply is realized by the baclc#nso04/009051
forth novenent -of the piston, the ink supply has a
pul se and the anmount of ink being supplied may 15
di ffer depending on tinthgT Wien ink consunption and
normal ink supply are repeatedly perforned, the
aboyet {12l reafbuRndofthp nkead qansmpi&0BR LANIK V1 SSnﬁWPar ed
gradual |y deviate fromthe presumed anount ow ng to
withhe predeisemiesed hbriirabeyaie W8 tordetarmded ahkeheray =
al so occur in the negative pressure value within 20
V3 t(ge3sub tanls hoteACLArehd@ntseas dSsERHidREedtBbOyLinting
after the atnospheric release filling operation, when

[ gat,i s y
of ohE ot %féafé%%eﬁet Srer kD S P  The ¥ ot e
ca % atlv ggr ﬁuﬂe | ever ,106 i s stored. As t he
55’5 uB LRk PR 3EGRBuned, the fil ;
menber 1_. 02 V\D 20051000684 PCT/ JP2004/ 009051 -54
coRfr bt ks fdpter@inednghathe reghd i (B pdssitihe pavdrnkoss
also noves toward the sub tank 15 accordingly. In the
of benmapreegpindingperaor oink tise sl Ecteadktae dihec Bitmaspheric
sensor 299 may recognize that the negative pressure
relleager siffl v ogpatadnbdske )t 0 iAss £ori théi slb pesikisi dB of the
that is stored, and the supply operation nmay be ended

colRBC hRE NGE Yhildh thieS i¥RYao Lﬁ:gftioﬁuﬁmé@nt"é ff eirengesow the

in the actual ink anpbunts as descri bed above may be

pr St eq AL S 0 E SLERSULETRY L ALV 0t
(Slsll‘feplaﬁlxd Ql’?er a}:tml':l.onung process is continued.

When a consumption amount V is determined to be greater
than or equal to V3, if a normal ink supplying operation were
to be conducted, a capacity hysteresis might occur when the
elastic member for generating the negative pressure in the sub
tank reverts back to its original position, and the ink
dis-charge characteristics might be destabilized due to
ineffective control of the negative pressure. Thus, in such
case, an atmospheric release ink supply operation is performed
(816) in order to solve the problem of hysteresis generation,
and the negative pressure is reestablished after the ink is
supplied so that stable ink discharge characteristics may be
obtained.

If it is determined that there is no ink of which the ink

consumption amount V = V3 (S13 N), the amount V for each of
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10 As is-described above, the operation of opening the

sub_tank 15 to the atnosphere to supply ink
““Z§Wﬁ@@ﬁﬁﬁric rel ease supply operation) does HoVIHFAR909051

to be perforned each tinme ink is depleted in the sub

tank 15. Mdreover, this-ggeration may be perforned

when the anmount of ink consunption reaches or .15

thEXERES asPEGRR RIdThARhaADERéde@thinadosdernd asdse Vhe(V2
normal  supply operation of supplying ink to the sub

< ‘Z\@Pm éﬁlg“lﬁdgt oML wt?egc?%ibrng thgosyB s ANK 5 therkh®s an ink

S pre ly perfornmed. In the foll ow ng,
a detail ed description of gk su 20_0 j on
of Jilgitithg SANEHR 'C}’Peﬁfnoblfl%?% e=p¥%sg%yiﬂ\/ eft Bg%ﬂ%is
given with reference to FIGS 21 and 22. Referring to
SuPPY PEST AN phF (B E0E (o1 EOP) E2ihehs 1% ek of
determ ned that printing of one page has been |
theooplated S16512E s wicharbanpriBitingk op6R3EHR itoh V
with respect to each 25 color that is neasured

coR€ECRigHi Ng to the procedures descri bed WO 20( 65/ 090684
PCT/ . P2004/ 009051 above is read, and the read

Coﬂﬁﬂf@fﬂi% REOHAE . M0 | SRTRAE efrin il @rpredeteards nedd a
third value V3 to determ ne whether V v'3 (513). It is

ngted in the.pre IRk rispti g, @fe one
prﬁgage% neerd;'%t]'@gt ﬁgﬂporc?ﬁeti% Sggf @%%%é%l?gg (of a gage in

the 5 case of dual si.de _printj operatLan. ~dfai .
copgamRt wmaet Eng: 00 S Rst] 4 BRPEaER, conedorion

of the correspondi ng color ink is,i%gj ctgq t%gtuﬁ.to
amguRBsHhky | ©MPrEREa¥et 1 REPISHEFRLTTh (5E6) VA8 f ot

the sub tanks 15 of the color inks of which the ink
deteasinptwiorthanoiings W d882bel ow t he

If is determined that at least one ink satisfies the
condition V £ V1 (S22 Y), the sub tank 15 of the corresponding
éolor is subjected to a normal supply operation during a
capping operation (nqzzle restoration operation) .

Herein, by setting the value of V1 to a relatively small
value, the sub tank 15 may be filled with ink before heing
switched to standby mode. The ink supply operation performed
herein may not hinder a printing operation since it is
performed at the end of the printing operation. On the other
hand, when an amount of ink within a range between V2 and V3 is
consumed, a supply operation may be quickly performed at the
end of printing one page before the consumption amount exceeds
V3. By conducting the ink supply operation according to the

amount of ink consumption using a combination of differing
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10 predeterm ned val ue V3, normal supply operations
are conducted (S17), and the printing process is
wOoQessdonsgad. When a consunption amount V is deperFrivesloooost
to be greater than or equal to V3, if a normal ink
suppl ying operation were _to be conducted, a capacity
hysteresi s m ght occur When the 15 el astic nmenber for
generating the negatjve pressure ip the sub térnk
stapdged @ lpesk oM taRDb AT Hay B@s‘?ﬁ’cﬁ‘?',enﬁilg pHRed ighd
di scharge characteristics mght be destabilized due to
stabhef dbatlargec cherattefisttiesnegut e eofisdsedre. Thus, in
such case, an atnospheric rel ease ink supply operation
I sspecimidmdy,28 ¢&ifled Rdapiear fo0 mesverinbetipe civeemt
of hysteresis generation, and the negative pressure

of ifix! ?&?é@@ﬂi%ﬁeg At P d @ Bl Sded RN €drse that

stabl e 1 nk discharge characteristics my be obtained.
Ifitiscget rmped that there i 0 | abouhi ch the
prefgpe g W?E%t?gnm%%g)uents \e‘7§ ?5%]3 %g(,s the amount V
for each of WD 20051000684 P /5‘1']‘ 2004/ 0905& -56 the
pregstarained conpsr ¥4 W th &r M+t REEEGHETAT
V2 (V2 < V3) to determine whether Vy V2 (S14). |f,
valukeVd te bl fr ekampieh AFCOEEABAMYL in GRRdyEign V
(S14 Y), a normal supply operation is conducted for
= O he sMbataskidd, difteach ekefetdemmicddrdméSeRypsds dirom
which the printing operation is continued. Referring
thd @ifkGa28rivhien; bperRtidH i @is)r acassmendsipralydoperation
predeterm ned tine period el apses therefrom (521 Y),
is tn:!l)%ducted while the nozzle of the corresponding color is
capped. If the condition 1.1 > V = 0.9 is satisfied after
completing the printing of one page, normal supply operations
are performed with respect to all the colors, after which the
printing process is continued. If the condition V Z 1.1 is
satisfied, the atmospheric release supply operation is
performed with respect to the corresponding color and normal
supply operations are performed with respect to the rest of the
colors, after which the printing process is continued.

It is noted that the ink supply from the main tank 10 to
the sub tank 15 may be realized by activating a pump, for
example. Also, it is noted that the above ink supply operation
is performed in the case where the main tank 10 is not empty.
Further, once the ink supply apparatus is completed, the amount

of ink consumption for the ink may be reset to zero. In the

case where the main tank is empty, the ink supply operation may
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consunption amount V of each ink is read, and each

consumptjion 10 anpbunt V is conpared with a
W%%“@E(&?rﬂgi‘“m ned first value VI to determ ne mp&%]grzowoy%l

V1 (S22). If is determned that at |east one ink
satisfies the conditionr58-Z V1 (522 Y), the sub tank
15 of -the corresponding color is subjected to a

noBOb&Bbe St , Oped aferabgyr thg andimtcagping opeatption
(nozzle restoration operation). Herein, by setting the

ma%aﬁg,l@ o MLdiorg t&tatively small  value, the sub tank
5 my be filled with ink before being switched to

no aprinting operation since It Is
20 perforned at the end of the printin erat.ion. .

o e GURRELIGRAE. BR PR SHoaRY SBF A S ERT A2 g
between V2 and V3 is consuned, a supply operation nay

refergueekty §ié-£8rmed at the end of printing one page
before the consunption anmbunt exceeds V3. By
conlocoiding he ithks sempidinepdr, attitoing cc Grdnigoperathion
25 amount of ink consunption using a conbination of

(s8if £pr i AP MO2k) CoRp DOOGRY oPCohd PR | @BENGTed- B the
standard val ues, tine and ink may be efficiently used

cag%éa §Fi‘§" £ sghatge gheraekembstibs anBntbe obt séatedind
pec? ically, a counter adapted for measuring the

foink ¢ ' . Lded,+4 h
cofFREEc 8L o aiERRERER TR ST sEABR BeRpe oo e 1T

second predeterm.ned value V2 to 0.9, and the third
desesmaner WRaEer VaFue/&/3533)1. 1, for exanpl e.

Accordingly, if the condition V
If the amount of ink consumed V for at least one of the

color inks is determined to be V = V6 (S33 Y), the printing
operation is canceled and the recording medium is discharged
(s37), and the recording apparatus'may be switched to waiting
mode for the ink cartridge 10 to be exchanged (S38). In‘other
words, the recording apparatus may be switched to an all-ink
printing disabled state during the process of printing one page.
When the printing of one page is completed (S34 Y), the
amount of ink consumption for black ink Vk is compared with a
predetermined fifth standard value V5 (V5 < V6) to determined
whether Vk = V5 (S35). Herein, if it is determined that Vk =
V5 (835 Y), the recording apparatus may be switched to waiting
mode for the ink cartridge 10 of black ink to be exchanged
(S39). In other words, the recording apparatus may be switched

to a black ink printing disabled state after outputting one



0.2 is satisfied, after a predetermned tine el apses
from the tine a printing operation ends, a nornal
woompdoyesaper ati on 10 is conducted whil e the, poezres/069051
the corresponding color is capped. If the condition
1.1 >V ;" 0.9is satlsf d after conpleting the
printing of one page, supply operations are
erformed with respect to aII the colors, after which
he printing process is continued. If the condition V
? 1.1 is 15 satisfied, the atnospheric rel ease supply
opéfatt obs i detpemfioedethai tiher eopdition ¥heZ V5 is not
correspondi ng col or and nornmal supply operations are
satpjerted msBMNN)h respeot ink tdomsumptiof drnmntc¥edr s
after which the printing process is continued. It is

conlfo‘étr@g Theh 4 Re-dddkesMPidy Aot BeanBAaRd tviilkiel V4t ova 20
the sub tank 15 may be realized by activating a punp,

V5)f %r pfi whesc%br {TCi S>n9£le(asggﬂ1 tﬁ%e%%\/\%g\rré&,h this

sup pera ion 1S pérfornmed case

nk 10 t her. nce in
A GRS LD oF R s L BR e R Eo R B e e RRd R
consunption for the ink may be reset to zero In the
apppzagyseShhblk el e iang FARKNS Rdaptyink ner tiidgappp yoe
operation may WO 2005/ 000684 PGT/ JP2004/ 009051 -58
exahetnged . peff oeitgter andet ehabyit tisedgmeumines thak the
consunption may not be reset to zero. In the
amd@lt ofi ik adnditecemdrdet endd=an capebdt the axlcar dnkg
to an enbodi nent of the present invention is described

saﬁ’.’ﬂ@%’llg?, n%ﬁtéeé r| nlto% GLe 23 V4AC(§§ESdYP9 {1 tRicdrding
g a print operation
apparatus may be switched to waiting mode for the ink cartridge
of the corresponding color ink to be exchanged (S40). 1In other
words, the recording apparatus may be switched to a color ink
printing disabled state after outputting one page.
Specifically, for example, a counter adapted for measuring
the amount of ink consumption V (ml) may be provided, the
fourth predetermined value.V4 may be set to 5.0, the fifth
predetermined value V5 to 5.5, and the sixth predetermined
value V6 to 5l.8. Accordingly, if the condition Vcl 2 5.0 is
satisfied after the completion of printing one page, the
recording apparatus may be switched to a state of waiting for
the color ink cartridge to be exchanged. If the condition Vk
= 5.5 is satisfied after the completion of printing one page,

the recording apparatus may be switched to a state of waiting

for the black ink cartridge to be exchanged. If the condition
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(S31 Y), after the conpletion of one scan conducted by
the carriage 13 (S32 Y), the ink consunptio t

WQ 00584849 nd conpared with a predeternined S{}:@ﬁﬂ%}mw&oﬂ
standard value V6 to 10 determ ne whether V ? V6
(S33). If the amount of -igipk consunmed V for at | east
one of the color inks is determned to be V z V6 (S33

v ¥ 5.5NE pga{ﬂdu,ﬂgd_, OPEL ALii0R ihE 6 % 3¢ bhecanceled

recording mediumis di scharge S37), and the

ecordin r | to ey av4e
an# o&et he c%ﬁagggrﬁ#mgggoé eCE ex hgﬁggﬁa(%%%%e%ér
I n' ot her rds, . the cordi hg appar at us b .
SDRAFARCHod¥ 008N i E1ark Topr | R OB, LABELR0 oo &7 g
the process of printing one page, Wen the printing of
cavhelqurydo beconphanagafl. (334 Y), the anount of ink
consunption for black ink Vk is conpared with a 20
pr ewteite maispedtf £6t thes traidaidn Viod ueeeys thes fkrsfg)thrgugh
determ ned whether Vk > V5 (S35). Herein, if it is
+h el edvaRedt baludvk and the3foth tiroughostiktly standard
apparatus may be switched to waiting node for the ink

vai?%é rigog (10,eEabhRek ek £t 0sberigxahmngadrd (S8Hdarkn
of hef vvorg

, the recording apparatus nmay be sw tched
5 to a black.ink printing.dis €lyhile th
vagen T 5 Soné VD S0 T006H] PR Ip3G04T bos06T o 1
page. If it is determ ped that the condi.tion d
o Unothrauiety Shreh CERA VALLSE GiFd R EolBU At g ik
amount Vol is conpared with a predeterm ned fourth
(iskanaereidgs)udnisepdsdetastyop PREERG T nBRAETHE Wyolthe

It V4 (S36). Alternatively, this
fourth through sixth standard values may be set to have wvalues

relatively greater than the first through third standard values.
Also, the relation between the fourth standard value and the
fifth standard value may be set according to use. Specifically,
for example, a monochrome image may be presumed to consist

mainly of text content whereas a color image may be presumed to

.represent pictures and/or graphics. Generally, text documents

require little ink whereas pictures and graphics require large
amounts of ink for their reproduction. Thereby, in preventing
ink from running out during the printing of one page, it may be
effective to set the fourth standard value for detecting the
ink end of a color ink to a smaller value than the fifth
standard value for detecting the ink end of the black ink.
However, it is noted that in a case where the capacities

of ink cartridges for the color inks are set equal, it may not
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determi nation step may al so be perfornmed when the
recording apparatus still is waiting for the black
wohoUs/oo@Rsi ri dge to be exchanged. In either caser/ woe4r009051

it is determned that the anmount of ink consumed for
at | east one of the color, inks 10 satisfies the
condition Vol Z V4 (S36 %) , the recording apparat us
may  be switched to waiting node for_the_in

Sttt

 be BECOFRATIPEPBHIRF TOILGEVRRR TRF HOUBEENS

In other words, the recording apparatus may be

andswhe cHigitht standardrvaie. pAlLherraitidisdabl éa §t adee aineee
out putting one page. 15 Specifically, for exanple, a

at cedst efnendapt edritoidgeasuEs pglot himlanolnetr dhannflack ink
consunption V (m) may be provided, the fourth

haspﬁegfé§¥é§ @%9a¥§£§etﬂ@hrgﬁé Q@sﬁeéftﬁhé5d&rt&ﬂﬁgésféf1color

predeterm ned value V5 to 5. , and the sixth
. Lerm I Ve, t ofetol
lnk(% gﬁ glacﬁ gglé i% P?fl ecfm a?cgie HE EOF the
npletlon of. prin e g recordlng
cor&ﬁﬁﬁ?&@w r‘Fé’S}OEel’é‘fﬁn ‘l“%ﬁ%ﬂf tscp?% ag?%f(gl W ¥iai t i ng f or
the color ink cartridge to be exchanged. If th
cofdi thenfalid owing, sthat sursvedens ¥ ér 1s h%e%’%ﬁ'?ﬁeé’t tBndefail
printing one page, the recording apparatus may be
witdwirecbeent® t FEGSe26f andhi2i nghe2s FHE.2hehovwgcR toik view

cartridge to be exchanged. If the condition WO

of 2G55080 diCY1/, SBRA0AIO D Thows68 Scherhtiiss structure of
satisfie the printing operation nmay be cancel ed and

tnd W gg@&&h na Tl ERMRodl sabarged, and the
pparatus nay be switched to a state of
Wa%EiEQ ;ﬁgwﬁr¥%lﬂﬁé dr%wiﬁéggqjkpsBBs?éEgﬁnﬂ@qmcludes a

frame 211, in which two cap holders 212A and 212B, an air shot
discharge receiver 213, a wiper blade 73 corresponding to a
wiping member including an elastic body as cleaning means, and
a carrier lock 215 are movably held.

The cap holders 212A and 212B (collectively referred to as
‘cap holder 212’ hereinafter) have two caps 72a and 72b, and
72c and 72d, respectively (collectively referred to as ‘cap 72’
hereinafter), each for capping the nozzle surfaces of the
recording heads 14.

In the present example, a tube pump (vacuum pump) 220
corresponding to absorption means is connected to the innermost
cap 72a held by the cap holder 212A that is closest to the

printing region, the connection being realized via a tube 219.

The other caps 72b, 72c, 72d are not connected to the tube pump
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5 Wth respect to the relation between the first
Q third standard val ues and the fourt
Wé?‘i?f)é&&}%ndard values, it is noted that thehl?(w‘gl{i&ﬁ/ g4t
through third standard values are used in a sub tank
i nk supply operation, whiél2e the fourth through sixth
standard val ues are used in a main tank 10 (ink
22 aird rdhdgedxamikleand Idebenet ommjzer dhieonap AL raprrgeponds
the fourth through sixth standard values may be set
to 1P Ml desand alalitvebyroiaation thpp Wierdds she other
rough third standard values. Also, the relation

th
caﬁe;n gpg‘zge ?é’d”éclhﬁe%%%ﬁ rd, gl de rdRdehiBe rdtddthons caps.

val ue" may be“set according to use.
Specj fically, 15 for exanple, a monochro '
Ac?é%é%ﬂQ%¥un§ eR & G %gﬁﬁj?ﬁifégio eg% ccn%%:ﬁg%ngMed .

whereas a col or image nmay be presuned tq, ,represent
2 preatiieg ARaoH griaphicOFFeRBHALI FeCPESIng diRb s 1o

require little ink whereas pictures and graphics
selequively apyed wnmumEppdhgi pRsiion odi the e %R i on.

Thereby, in preventing 20 ink from running out during

t hea®ridtshagnofn ames Zage 2 chmnaylde2lefibecotamlily pétced

the fourth standard value for detecting the ink end
un8tr atdk‘?é)léé‘b hBKad S & 19FRlher 2yl ue Athahet Bemfakid 221, cap

standard val ue for detecting the ink end of the black

| ok YEHo okt ed LA | Syt 1085 enhess Hdiel
Ca@%p%%l ¥§§F5§%é0¥6$n qu% r?@%e%g¥oﬁ'?ﬁe coIJ? inks?rs

are set_equal, it may not WD.2005100 4 -
2138200 A1005 P MR e 2o DAY 13" did: fagutatsind and

between the fourth standard value and ghe fifthP £
Loyeahadrthe ainer plads nai vofy? FHFHA%EsdOGhelrd™ =5

| east one ink cartridge of a color ink other than
rabhbang amk lowering the carriage lock 215 via a carriage lock

arm 217 are each provided.

At the printing region side of the wiper blade 73, a wiper
cleaner 218 that oscillates in the directions indicated by the
arrows in FIG.25 to clean the wiper blade 73 is provided, the
wiper cleaner 218 being forced in a direction away from the
wiper blade 73 by means of a spring (not shown). Also, a wiper
cleaner cam 228 for oscillating the wiper cleaner 218 is
disposed at the cam axle 221.

The caps 72 are raised and lowered by the cap cams 222A
and 222B. The wiper blade 73 is raised and lowered by the
wipér cam 224, and upon being lowered, the wiper cleaner 218
closes in on the wiper blade 73 so that the wiper blade 73 is

held between the wiper cleaner 218 and the air shot discharge
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has a greater capacity than the rest of the cartridges
of color 5 inks other than black ink, a different
wostoesiebassd val ue for the correspondi ng col or ipgkyIFRN04/069051
set accordingly. In the follow ng, the subsystem 71 is
described in detail wth reference to FIGS. 24 and 25,
where FI G 24 shows a top®9iew of the sub system 71
and 'FI G 25 shows a schematic structure of 10 the sub
recyyeEn?¥3 snkvioeredm t e Biige Wags ik HERTPA fRethe
drawi ngs, the subsystem 71 includes a frame 211, in
wipsir bhatleo’3 amyhbedecsaRdldd arftf 2y2Bhe awipan cdlgener and
di scharge receiver 213, a w per blade 73 correspondi ng
corft@idedWifi fige Rdirt Rebti Acseimfe arceliastizidody as
cl eani ng neans, and 15 a carrier |ock 215 are novably

nelgle The.cag NOJShs 5212 A2 12Bah cobbactdivalby on

referred to as cap der 2121 hereinafter) have two

caps 72a_and. 72b, and__72c_and, 72 ecti.
(l%c%g'lnlgeéf‘lr\e/céglyor}%efoé(r PEAPP 05 B“i'?igg&ﬁe%efl% %/(Ieur) ,
each for. capping the nozzle surfaces of fhe 20
shqwgyor @Rfglhesrisety anfnlovierss &kt Secahptage iotc&b@m 217.
punp (vacuum punp) 220 corresponding to absorption
medis ordlesobpedtiond modt hetdbm e subecapny Z2heard bye cam
the cap hol der 212A that is closest to the printing
axTed2n, at hetconyeat 268 Gbspgsedat zedovon axltauld81216f a
25 The ot her caps 72b, 72c, 72d are not connected to

mott.d%e A31be speaPadia 200310684 NCTH3BPAAL9890H] a parp axle

220 in this exanple. In other words, the cap 72a

zz@%é{fmgpgaseglﬂg@o[@p%ﬁt § QP ARChINRIESHUES 394 QRftheRed to
the pump gear 233 is engaged via én intermediate gear 235 to an
intermediate gear 236 implementing a unidirectional clutch 237,
and an intermediate gear 238 that shares the same axis with the
intermediate gear 236 is engaged via an intermediate gear 239
to a cam gear 240 that is fixed to the cam axle 221.

The cam axle 221 implements a home position sensor cam 241
for detecting a home position, wherein at a home position
sensor (not shown) implemented in the sub system 71, when a cap
72 reaches the lowermost edge, a home position lever (not
shown) is operated, and the sensor is opened to detect the home
position of the motor 231. It is noted that when the power is
turned on, the home position sensor cam 241 moves up and down
regardless of the position of the cap 72 (cap holder 212), and

the position detection is not conducted until the home position

sensor cam 241 is moved. After the home position of the cap 72
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caps 72b, 72c, 72d correspond to nmere noisture

s caps. Accordingly, when a restor

“K{ghgg(E%ﬂ is to be perfornmed on 5 a recordlngk% éMMQMWSI
the correspondi ng recording head 14 is selectively
noved to a cappi ng positkar of the cap 72a. As is
shown in FIG 25, a camaxle 221 is rotatably placed

is Wpdetbhe €np haldlensi2idA entkcrl28m 28l tiwe rogrdalky e2
221, cap cans 222A and 222B for raising and | owering
é&giéEﬁRngalgféfhﬂH% 212hc ands 21iZBed 8EPERS | MAletmoBt edge.

W per cam 224 f raising and |owering the w per

Th@rbwgc?\ gagrﬁggggricsarﬂov% Ogﬁ&%ﬁ%‘sf@@n%2§sf Pétufr@ds 'thtﬁ'é‘ tap

r1age a carriage |ock
arm 217 are each provjded, K At the intin d
PO Ao ARCEEr oY HEP S CRChE Hor S5 LOPoRATE TS TRERS T4
oscillates in the directions indicated by the arrows
aré cdHr@®R5 to clean the wiper blade 73 is provided, the
wi per cl eaner 218 being forced in a direction awa
from the sobpgstéahatle #¥3thythearnsmsfl gotption qihdhe motor
shown). Also, a wiper cleaner cam 228 for oscillating

231 heryd pRftos! gaper2 P48 the 2Ateimanisad akar h23Tarmhex bemp
221. The caps 72 are rai sed and | owered by the cap

ge%@%lgz t%ﬁ@ 2R28meH1g + gs&@@ﬁe ahd b36raSadbrared,

ower ed W per cam 224, and upon bei ng | owered,

e
S S0 5 e Bt SB35 S g ene

lowered. In this way, ink adhering to th
restoration and moisture retention cap 72a. The rotations of

the other gears following the gear 238 are blocked by the
unidirectional clutch 237.

With the reverse rotation of the motor 231, the
unidirectional clutch 237 is connected, and thereby, the
rotation of the motor 231 causes the rotation of the motor gear
232, the intermediate gear 233, the pump gear 234; the
intermediate gears 235, 236, 238, and 239 so as to be conveyed
to the cam gear 240. In this way, the cam axle 221 is rotated.
In this case, the tube pump 220 is arranged to be prevented
from rotating when the pump axle 220a rotates in the reverse
direction.

Accordingly, in the state where a recording head 14
subjected to a restoration operation is positioned at a capping

position of cap 72a, a first step may be conducted by rotating
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wi per blade 73 may be scratched off by the w per
cl eaner and contained in the air shot discharge

wolReRioveel 213. The carriage | ock 215 is forcegdci/ijpad4/009051
upper direction 5 (locking direction) by neans of a
conpression spring (not shown), and is raised and
| onered by the carriagé‘@%tk arm217. In order to
drive and rotate the tube punp 220 and the cam axle
theppoton vk g Fbar roverss siisgecdiar B mt'Giteakhe 23 20+
a notor 231 is engaged to a pup gear 233 di sposed at
andarpise the ecall 723Qacafpitdee thebeopuhp DdR2Facenof the
i nternedi ate gear 234 attached to the punp gear 233
recb®dengagad Vi aBthbles red abeogeasl 235 Hhe abrmal
i nternmedi ate gear 236 I nplenenting a unidirectiona

dir;él WEGH 1?(?7%8&%9:% el DK 128 pgegkq 23 drbdhg STk €from

e sanme axis wth the intefnediate gear 236 is
engaged via.an internediate ar 239 15 to a cam gear
the; 3B2ehaCt T FEFOL thdhh 1hxl e 221, The can axl o
221 inmplenents a hone position sensor cam 241 faor
defféérgh{é}sﬁ Hesthe "By sPe i FL LSt ?Vnaaﬁe%o%r?é;eﬁoggt i on
sensor (not shown) inplenmented in the sub system. 71
rotatténgatbapnotzr 2dadchasthdadvamsendsreetian t® mowate the
position lever (not 20 shown) is operated, and the

cans @230r ahd tperey sepdeselig tire lewe72posrdn direohothke
notor 231. It is noted that when the power is turned

surdacel Be PREErLdingNhESNSY . Cahe24dcHBY EStaP magdbdown
regardl ess of the position of the cap 72 (cap hol der

ol FCe SE-R001 09 et o s SO «
wirggg/e %)nggaggggﬁfg’%sai&tgﬁgsgéiérp St ¢ % X%)zzzﬂpeossjuq:%ggéfl,
moving the carriage 13 in this state to wipe and clean the
nozzle surface of the recording head 14 with the wiper blade 73,
and lowering the wiper blade 73 to separate the wiper blade 73
from the nozzle surface.

The third step may be followed by a fourth step of
operating the tube pump 220, and absorbing the ink in the cap
72a.

In the restoration operation of the sub system 71 as
described above, the ink absorbed by the absorption pump (tube
pump) 220 and/or the ink adhering to the wiper blade 73 and
removed from the wiper blade 73 by the wiper cleaner 218 are
handled as waste ink and are discharged into a waste liquid

tank (not shown) .

In the following, an example of a nozzle restoration
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is detected, the honme position sensor cam 241 i s noved

a detern1ned di stance to be positione
we BB che "o tifamos

edge. the carriage i s noved Si
and is returned to the cap position after position
detection, and the recorthérg heads 14 5 are capped. In
the subsystem 71, with the normal rotation of the
opetbion 235y, res¢ombhortigearta?2a2oft Aeregumiimgdhat@ rgele is
233, the punp gear 234, and the internedi ate gears

det32iB8d w36 acgerehateth riaNdew t Thihengelat restefatiion
axl e 220a of the tube punp 220, 10 the tube punp 220

ope%aQE&ﬂQ{ ﬁQgUfie&Iﬁié%BEOEBﬁtfgl‘thkhQSO shown in

I' est OI' ati on an noi sture tention cap 72 The

gg ns of he other gears follow ng the gear 238
FQ%‘ %ﬁéﬁ“ﬂ?’ he unidirectional clutch 237. Wth
the reverse rotation of the notaor 231,

he 15 .
uni 8Fr B t4ARALIRECuRBRAVS R A |’%e°€6ﬁh8%tlé%ﬁc{ dhatt harkpyng
the rotation of the notor 231 causes the rotation of

sujeched oto gdwr reg3pratien iqpegemdanat® RfEELiZEed ahea
punp gear 234, the internediate gears 235, 236, 238,

caapdngd3fositiam tof hecoayersz] ahd the mewnlgeanrfd@e di the
this way, the camaxle 221 is rotated. 20 In this

rd&@38iny NBed ¥ QWMR3R84 15y alignagdihe &g ravessed.
fromrotati ng when the punp axle 220a rotates in the
r eV%gﬁ EUL SR ACCOLEUN Y on! Bnd MO SLALBNPIP dha
recordi hg 14~ subj ett to a restoration
era on 1,S i-oned a d%g ?h o)
f7% ilf')aé'ﬁ( é‘ﬁeﬁrﬁa eocg( %1 %gug%ce y 1o %’ ?ﬁ% gas
2005/000684 PCT/ JP2004/ 009051
in the sub tank 15 (S52), and a determination is made as to
whether the detected amount of gas is greater than or equal to
a predetermined amount (S53).

When it is determined that the amount of gas within the
sub tank 15 is below the predetermined amount (S53 N), the tube
pump 220 is operated so that a first absorption amount is
absorbed from the nozzle of the recording head 14 (Sél), and
then, the cap 72a is moved away from the nozzle surface of the
recording head 14 (S58). Then, the wiper blade 73 is raised to
a wiping position (contact position with the nozzle surface),
and the carriage 13 is moved in this state so that the nozzle
surface may be wiped and cleaned (S59). Then, the wiper blade
is lowered to be positioned away from the nozzle surface (860).

Herein, for the purpose of preventing color mixing, the

recording head 14 may discharge ink from its nozzle after the
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-65 the notor 231 in the reverse direction to rotate

the cam 221 and raise the cap 72a, capping the nozzle
woObUsfoagess Of the recording head 14, rotating pEEIPRLLHEN0S51

231 in the normal direction to operate the tube punp

220, and absorbing ink from5 the nozzle of the

recordi ng head 14. The T4 st step may be followed by a

second step of rotating the nptor 231?in t e Jeverse

wiper rielddeod 3t &S riated ey EafP ITE DFEChEPE
separating the cap 72a fromthe nozzle surface of the
r eigiordiing ikedetanninkik thetohde sangyntapthairovigironkks
by a third step of raising the wiper blade 73 to a
subWE IO 50 ASI Bbove (€OrdARIL RoSthée @reavdterthinedoamunt (S53
surface), nmoving the carriage 13 in this state to

Y) , MRE &¥§$ephﬁ§9 ibe 1§“H%€b%nsﬂﬁafﬁéhﬂ¥bﬂlaa Escéﬁéﬁdﬂé the
"head 14 with the w per blade 73, and Iomerlng

atmipﬁgherlc %%‘iezg t@af&#@r[e%thgﬁs.grg Y‘%’Pecff k?:lh%dg 1:?

fozzI€ Surfrace ep may be

a fourth ste rating th t
thadnss ity RS FAKTRR ThERERE S2athd A RBRFELt o ?%‘ftd%n
operation of the sub system 71 as 20 descri bed above,
Thenhelmlnklsalfﬁsl@PB)éﬁdb’yotﬂ@ @boipik ok ptife) (-t u Berepumphe
220 and/or the ink adhering to the w per blade 73 and
suppepbng b ff rimik tmhg bepeerivmeed W8tby the eligsarodeealkdl and
218 are handl ed as waste ink and are discharged into
142a00RstE HHaAitthe Bapkt{motlsshawnyeadbed nitsheEuldl tapdaigy,

an exanple of a nozzle restoration
for example.

By performing atmospheric release while supplying ink into
the sub tank 15, excessive ailr accumulated in the sub tank 15
may be discharged through the atmospheric release valve
mechanism 132. Then, the drive unit 162 may be driven and
controlled to close the atmospheric release valve mechanism 132
(S56), and the tube pump 220 may be operated so that a second
absorption amount is absorbed from the nozzle of the recording
head 14 (S57).

It is noted that the second absorption amount is greater
than the first absorption amount. When the atmospheric release
operation is not performed, the negative pressure within thé
sub tank 15 may be maintained, and thereby, cleaning effects
may be obtained even with a small absorption amount. However,

when the atmospheric release operation is performed, the

negative pressure within the sub tank 15 cannot be maintained,
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WO 2005/ 000684 PCT/ JP20041009051 -66 operation for

restoring the state of a recordi ng head nozzl g, .
W%é@é’l"?%@‘g with reference to FIG 26. This nozzllfcell/‘ﬁjzmw009031

restoration operation may be controlled by the

control unit 280 shown +G8-FI G 19, for exanple. 5 As

i s described above, a recording head that is being
and@ UHEERT Logidedresbebabt 0dn opeatti da dssiosl tinoneder to
at a capping position of the cap 72a, and the nozzle

re%%{ei@g%hg%gg ?xg%gﬁr G dirRgshead, ik iins thappes taK aBsi Non

Theén, the detection signals from

t he el ectraqd 141 and 10,142 e :
OtRE A oSBT B A RRBAAL G o PR B okenBi Ry on

15 (S52), and a determ_nation is nmade.as_to vvhec{her h
whe Hee g ditiec PAHOERRRINC Fe1§ase| PR TP B br-squar £8°

a predeterm ned anmount (S53). When it is determn ned
reshatatimn apevati@t. gas within the 15 sub tank 15 is

bel ow the predeterm ned anmount (353 N), the tube punp

220Thén OReY dbedrHeed lddove ,f thet cabsir disi vaAVedownRy ifgom

absorbed fromthe nozzle of the recording head 14

tn&36d)z18ndirrhbeNof thee GaRofdany shedyad d8a§) f rdm tiper
nozzl e surface of the recording head 14 (558). Then,

T e A i v
wi§fh ARG b 3R FE0 art h BN ca ) T ey TR <0 that
theoperele FEeES(BE0)0S TR AT0T S TG prhose DI/ The
preventing color mxing, the
wiper blade is lowered so as to be positioned away from the
nozzle surface (S60). It is noted that, for the purpose of
preventing color mixing, for example, the nozzle of the
recording head 14 may discharge ink after the wiper blade 73 is
moved away from the nozzle surface.

As described above, in conducting a restoration operation,
when it is determined that the amount of air within the sub
tank 15 is greater than or equal to a predetermined amount, ink
is supplied while opening the sub tank 15 to the atmosphere so
that excessive air accumulated within the sub tank 15 may be
released. In this way, air shot discharges due to bubbles
formed in the ink contained within the sub tank 15 may be
prevented, and the negative pressure within the sub tank 15 may

be reestablished so as to stabilize the ink discharge

characteristics. On the other hand, when the amount of air
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25 recording head 14 may di scharge ink fromits nozzle
after the WD 2005/ 000684 PCT/JP2004/ 004051 -67- w per
wolkhesdmoss3 i s pulled away fromthe nozzle surf acegpXbem90s1
it is determined that the anmount of air within the
sub tank 15 is above or equal to the predeterm ned
anount (553 YY), the drt&®¥ unit 162 is driven and
controlled to operate the 5 atnmospheric rel ease val ve
withiehile stbl tapkolS the lass thak 45° fyredekgrmihed Qpunt,
tank 1S may be opened to the atnosphere (554), Then,
thei akbi tarsupd ilednoo dfemesliltot ah& dBn(IdHre Ber that thse
supplying of ink may be perforned until the el ectrodes
restda8i6h cHbdaliebeChad N deh€osmbd tinka Bhokasrrpacied of
its full capacity, 10 for exanple. By perform ng

tlmétHﬂépiﬁ%'éh&hﬁkeéfelﬂﬁ“déédSEﬂpkﬂénﬁbéﬁ&&dt&bﬁ o%é%hﬁﬁﬁ%
ta ,

excessive air accunulated in the sub tank 15

be.di scharged through the atnospheric rel ease
mayngﬁvﬁedﬁ%‘ianisn1132 Then, the drive unit 162 may be

driven and 15 controlled to cl ose the atnos ric

reFEa§Eev%9¥%9W#BEhaﬁl%ﬁﬁ?ﬂﬁ?t1€§58$er%ﬁ&PqI%gngﬁer?Eﬁﬁﬁlng

220 may be operated so that a second a sorption
appameting accasioogbsd &rethehembodimenpiof Héer @eféfsan’ﬁg

head 14 (557). It is noted that the second absorption
invern@tibh is dgeatibed @0t hasfedeacki tst FHbsUY.pt i on

amount. When the atnospheric rel ease operation is not

pem&ebﬂaﬂng the th@gabhed DRSS Uke rabbhding headsul tank
15 may be maintai ned, and thereby cl eaning effects

subgb%ggr obt Al 16t R¥en. Yit ot Skl 2S8R RATRYN -

capping position of the cap 72a, and the cap 72a is raised so
as to cap the nozzle surface éf this recording head 14 (S71).

Then, an amount of liquid (ink) contained within the sub
tank 15 that is detected (calculated) based on a liquid (ink)
discharge amount and an absorption amount measured beforehand
is read (S72).

In a case where information pertaining to a relation
between a liquid (ink) discharge amount and an absorption
amount is stored, the amount of liquid (ink) within the sub

tank 15 may be calculated using formula (3) shown below.

Liquid Amount in Sub Tank = Full Capacity of Sub Tank -
{Z(discharge amount X number of discharges) + X (absorption

amount X number of absorptions)} *(3)
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when the atnospheric rel ease operation is perforned,
egative pressure within the sub tank
wi A5 dieps, ned, WD 2005/ 000684 PCT/ JP2004/ 000 FET A Bbsost
and thereby, a greater absorption amount is desired in

order to reestablish th@Oregative pressure within the
sub tank 15. In other words, different absorption

ang@inice ahe vsiedcddRpestdiragpeids Weethélekilelatstosphere c
rel ease operation is perforned in the 5 restoration

thP SIS %hf-‘fexﬂﬁed%§§ﬁ1i Refbabava, ahhe1&apd heiber, it
noved away from the nozzle surface of the recording

8 b 73,
=3 vﬁ%qh é%% ?:ulé(co tac Sorlgg‘%(; f%rlvmacﬁekﬁ r%{)gi;ttgeung
surface), and t carria IToV sothat .10 the
the, FRQUnts off 43U ylfbé'rf\ﬁ % 8 W&%&Egd (854" SFhen,
the w per blade is lowered so as to be positioned
subiweacfimemtiige copsmatd opy phaeRt ( sm})respfmiién% dixdhengpm of
for the purpose of preventing color mxing, for
thexased eamdune rozzdimenf fichm thecbiqliidy dieghange mmpunt and

di scharge ink after the wi per blade 73 is 15 noved

th@WaYnbd018 1 8 sBRZZd&s)S UEhAC ehe Asbatadexi haduaboitalined
conductlng a restoration operation, when it is

f r?rgt ré)tll t B0 lé.?ﬁi Rhe ahimpiM RifN abBerStibns) gnkrom
I's great

an or equal to a predeterm ned anount,

thsg‘t %%ﬁ%fgfog&lngd | lﬁlﬁ.p%ggggmt:}geors Y, of @G.F anit a o, h%he

fat” excessive air accunul at ed mnthln

the sub tank 15 rel ease i.S_way.

amgupt off §eﬂﬁ%n%qgli9b5 g?d?%ﬁ§jq|nm?ﬁ berﬁ?curately
contalned within the sub tank 15 may be

calculated. ,

In a case where different discharge amounts according to
different discharge patterns and the absorption amount are
stored, the liquid amount within the sub tank 15 may be

calculated according to formula (4) shown below.

Liquid Amount within Sub Tank = Full Capacity of Sub Tank
-~ {Z (specific pattern discharge amount X number of specific
pattern discharges) + X (absorption amount X number of

absorptions) ;oo (4)

For example, in the case of conducting tone printing,
discharge amount data corresponding to a tone pattern may be
stored beforehand, and thus, the corresponding discharge amount

data may be multiplied by the occurrence number of the tone so



10

15

20

25

prevented, and the negative pressure within the sub
tank 15 nmay be reestablished so as to stabilize the

wol2ds/dbggghar ge 25 characteristics. On the ot hegrhdsee/009051
when the anount of air WO 2005/ 000684

PCT(JP2004/ 009051 -69 within the sub tank 15 is |ess
than the predeterm ned “nount, the sub tank 15 i s not
opened to the atnosphere so that the_ restoration

as bpePkiidisn anRPTHe2pErTNBE PRt IR hFFIEHLBELPBY GFpared
time and the anmobunt of ink used in the restoration

to eheradsconf SimpiybeulEgiyvedg the tdisdhsitgewemgunty and the
restoration operation of the recording apparatus

numBE£ 06 flidigdn@ragast her enbodi nent of the present
invention is described with reference to FIG 27.

AC ef&wgﬁe@l i §eEoRRdidE AhetRet e dA1Guh8add ,:Lficil!%.d

subjected to the restoration operation is positione

at  a,.cappin osi.tjon o c v d_t :
amouigt . éﬂ"@% 03%533‘%1:25 °!tE oh&% psu%n té:gﬁlézg el% 3'?%132’ e aopg?(%?‘ge&%‘%ed

recordi ng head 14 %S?# Then, an anount of Iigfi d Lt
amoppkk (STt aMEGTRAERY ALY hd s B C2P QNS g TREL capacity

detected (cal cul ated) based on a liquid (ink) 15
amoginschirges amburankndlS a¥s dligedpt thhs Aprarninasdor gy be

beforehand is read (S72). In a case where infornmation
madeebhaédi g e dnkebahsumptioet weennd of quied sfibnkank 15.

di scharge anount and an absorption anmount is stored,

t hgnapReMbRfe |deteicli 4 ¥ion WitfhitAet Afowb o20 ihankn 1bhe
may be cal cul ated using fornmula (3) shown bel ow.

subl_‘ Qi dq ATDUNS I N SHB TED Ko Jridlah e CaPREH Lo Fquatibrd aftke

predetermined amount (S73 N), the tube pump 220 is operated and
a first absorption amount is absorbed from the nozzle of the
recording head 14 (S81). Then, the cap 72a is moved away from
the nozzle surface of the recording heéd 14 (S78), and the
wiper blade 73 is raised to a wiping position (contaét position
with the nozzle surface) so that the nozzle surface may be
wiped clean as the carriage 13 is moved (S79). Then, the wiper
blade is lowered so as to be positioned away from the nozzle
surface (S80).

On the other hand, when the ink amount within the sub tank
15 is determined to be less than the predetermined amount, the
drive unit 162 is driven and controlled to -operate the
atmospheric release valve mechanism 132 of the sub tgnk 15 so
that the sub tank 15 may be opened to the atmosphere (S74).

Then, ink may be supplied to the sub tank 15 (§75). Herein,
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(di scharge amount X nunber of discharges) +
Z(absorption anmount X nunber of absorptions))..’
WW@“?%@?‘OOOGM PCT/ JP20041009051 70 Si nce tH’):STéﬁ’ga"“’%a"’“
tank corresponds to a flexible structure that
includes a flexible filaveenber and an el astic nenber,
it is rather difficult to provide neans for
1 nl@GRY Bé ebypsieteRr thonghet figh ammknt 5otntiluing iedetheoded 141
tank itself. Thus, by 5 subtracting the consunption

ancf‘r{g"inheté&; asP e Renk01d he Hameal 1y theplesednagount
obf

alned fromthe Iiquid discharge anount and the
nunber of . di scharge and. 14 sof be, YWt 15 +o th
(oﬁa?ﬁ%ly*r}%nﬁ g%é Sof ?rlhglre? g%ogfﬁtg %Jnkgr%he nanber -
of absorptions), from the unt ,of  liquid . at . f
S ERREPREF Py BECTH S B IEARRCHELIANE. 16 SRBTHE RIS %iraay ==
remaining in the sub tank 15 may be accurately
disctiangldt wia the R tewsehanbe creliseer BALVeiRhargem 132.
amounts according to different discharge patterns and
Théhe thles drpré omanmie?t iar ériverormed, cohbrélipd doapdaae the
within the sub tank 15 may be 15 cal cul ated accordi ng
athSsFHRTY delddsSRANRebakboManidmuisd Afouhe sl HiamkSub
Tank = Full Capacity of Sub Tank {E (specific pattern
Lscharg ”Eﬂgé ﬁﬁgdﬁﬂf%f 1 Of oisegichl 6o PRdt &f second
(Sgégtﬁgfbgge + (a sorptién %nnunt X nunber of 20
absarptions)t. ". (4) For exanpl | Cas e di
abﬁ%’?&f'@ﬂ ﬁﬁ‘oi%ﬁel%rglbn olrkgefa drsc ha(lalr glgtzgfgr%uﬁ? data oo

corresponding to a tone pattern may be
head 14 77) .

It is noted that the second absorption amount is greater
than the first absorption amount. When the atmospheric release
operation is not performed, the negative pressure within the
sub tank 15 may be maintained, and thereby, cleaning effects
may be obtained even with a small absorption amount. However,
when the atmospheric release operation is performed, the

negative pressure within the sub tank 15 cannot be maintained,

and thereby, a greater absorption amount is required in order

to reestablish the negative pressure within the sub tank 15,
In other words, different absorption amounts are used depending
on whether the atmospheric release operation is performed in
the restoration operation.

Then, as describea above, the cap 72 is moved away from
the nozzle surface of the recording head 14 (S78), the wiper

blade 73 is raised to the wiping position (contact position
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stored beforehand, and thus, the correspondi ng
di scharge anount 25 data nay be nultiplied by the
woaasneace nunber of the tone so WO 2005/ 000®84/3P2004/009051
PCT1. FP20041009051 -71 as to obtain a nore accurate
detection (cal cul ation) cgnpared to the case of
sinmply multiplying the af Charge anmount and the
nunber of discharges. It may then, be detern1ne
Wwithh&hReROFRES SWEALS! edand qlaw csrzhadnt 11 itk "eEtnEy Hrat
the sub tank 15 is below a predeterm ned anount
the $p3kle Abuefarst mayl be wiped caske clMgapedt (& XHul | Then, the
capacity anmount of tjie sub tank 15 is fixed, this
wipgd elateais dpwsedbeo A8des hasedsanidhed iaway from the
consunption anmount of the sub tank 15. In the above

noALLNL-RALL Of580)f, the anDMePichaRK Edrthee plpsdl of

tank 15 is determned to be greater than or equal to

pr?JE%tlBre?§%§ q%g??? ?t %é@h rm thetﬁgzi 220

Sti on - anour |s absor bed
fron1the nozz| e of the, recordi ng head 14 (381 he )
reqqreiogphead f‘L MR S SERAFIT rHﬂﬁ SHEEnbus ik Phedsof? is
the recording head 14 (S78), and the 15 w per bl ade 73
moved eapyefre® Ehevneizadepssr 2GR (contact position wth
the nozzle surface) so that the nozzle surface nay be
W paco;| danissndttesl chati agetis desampedot S¥®)theThen,

the wiper blade is |owered so as to be positioned

emisyaYnent8Nb E hend 07 o rastibh ase£HEQh, 20e Chitdie apidhekcond
hand, when the ink amount within the sub tank 15 is

abgtﬁ%?ﬂ?nn gflot- P&d 3% Eg?ﬂl ey edrieEm: n‘%jl@’gnu Bhither,

rive unit 162 is Iven and controlled to
opﬁifgéaagsorptlon amount represents the absorption amount in

a case where an atmospheric release operation is not performed,
and the second absorption amount represents the absorption
amount in a case where an atmospheric release operation is
performed.

As described above, in conducting a restoration operation,
when the amount of ligquid within the sub tank 15 is less than a
predetermined amount, ink is supplied while opening the sub
tank 15 to the atmosphere so that the capacity of the sub tank
15 may be prevented from becoming too small, and the hysteresis
of capacity change caused by the contraction and return of the
elastic member may be reduced. In this way, the negative
pressure within the sub tank 15 may be controlled, and the ink
discharge characteristics may be stabilized. On the other hand,

when the amount of liquid within the sub tank 15 is greater
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at nospheric rel ease val ve mechani sm 132 of the sub

o that the sub tank 15 may be open
“K%?ﬁgg%ﬁgfe (574). 25 Then, ink may be supplﬁgH&@%&FQgMSI
sub tank 15 (575). Herein, WD 2005/000684
PCT/ JP2004/ 009053 -72- —i7dk may be supplied to the sub
tank 15 until the electrodes 141 and 142 detect the
th&ulp @jealSts orte dgrekdeyeraphedisiondt , Byhs uppt yang Lbkis
whi | e opening up the sub tank 15 to the atnosphere,

no% ?ﬂ:gﬁ%'%dv @ oakhe AEGIHEIHRLEsH Neitdre t3ieb réatérdbiomypbeat don

charged via the atnospheric rel ease val ve nmechani sm

132. Th t he. dr [ Ny i d
e o RHEEOEREY b et Poriof o SIER A SR ehehyStor

. of the sub tank 15 (.S76), and. the tugengqﬁgz%go 'S

ingpesest d@ $Bet Fet traldOin APeEBsH b g Pabt s
absorbed fromthe nozzle of the recording 10 head 1é
( STy .19 motednbhate ithdgher phove cFARSoPPt P rP%%ﬁa‘ﬁfﬁF
is greater than the first absorption amount. Wen the,

emBbdsatter,i appkiessonopdr aheoprésenotinyentbeme aphdnkjet
negative pressure within the sub tank 15 nay be

reBBLA @) Ngsharabds t (\eFafier) cheani Npsfriatetls Aoweeyr behe
obtai ned even with a snmall absorption anmount. However,

pr%’%gﬁt the, AfaBarheri e rehfags eperd idovieS eB6d DiidiRES, and
€ negative pressure within the sub tank 15 cannot

b i nt ai . dth . b '
L R e

_ inor eest abl'i sh the
SR O e et

on whet her the atnospheric rel ease operation,i's
appep:ﬁbumdfc}m example. Also, the present invention may be
applied to an imaging apparatus that uses liquid other than ink,
a liquid supply apparatus used in such an imaging apparatus,
and a liquid container used in such a liquid supply apparatus,
for example.

In the following, examples of ink as liquid used in the
imaging apparatus are described. However, it is noted that the
present invention is not limited to use of this particular ink.

First, the static surface tension ¥y of the ink at 25 C is
preferably arranged so that ¥ £ 20. In this way, discharge
stability may be secured.

When the static surface tension ¥ of the ink at 25 C is
v £ 20, ink drops may be regularly formed, and a clear image
may be generated. On the other hand, if 20 > v, the ink may

substantially wet the entire nozzle surface, or it may form a
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the restoration operation. Then, as described above,

the cap 72 is noved away from the nozzle surface of
wotbes/gvessar di ng head 14 (S78), the wiper 25 bbedgpras6051

rai sed to the wi ping position (contact position WO

20051000654 PCT/ JP2004/ 009051 -73 with the nozzle

surface), and the carrla 13 is noved so that the

nozzl e surface may be w ped and, cl eaned (379% 'th
LoweReCORf3ey BAfe 3ad | REERY - SHMASTAY, BRI AP

away fromthe nozzle surface (590). It is noted that,
nozbe. t HEn mnghoseabé, 5 moawent nAGLeehomay rokgbe fErmed at

exanpl e, the nozzle of the recording head. 14 nay
thedhsghne gaaridnkhatéey, tie dirpes hhpdeot dd segubyely afveyned.

fromthe nozzle surface. Also, it is noted that in the

ThateSE! | Phd Qi Rhathe aprhadioreRby BE dhrileienatiesired
operatlon the first and second 10 absorptlon anount s

el BPLp OIS0 SEBEI L BRUSBLERDE o BOETAIP

sorptlon anount
a case mhere an a-tnospheric rele eration is o&m

cregépflor FEAR MG rEheCl¥T FRFEGSEr p P May no
represents the absorption anount |n a case where, an
disghavspfer fer rekanie- opkt U siguabiory fidy feddiAgicult to
descri bed above, in conducting a restoration
foraper dekbonatatheixbheasmiesitredf, bhduidage tddfectheaseab
tank 15 is less than a predeterm ned anount, ink is
1ik&pPkbedcsdn | € opening the sub tank 15 to the
at nosphere so that the capacity of the sub tank 20 15

mayrhhe ; RE eyentad of LeALRes oM A Jre8gShRtériaand The

hysteresis
coloring material may be included in the ink in a dissolved
state, or the coloring material may be included in a dispersed
state, for example. If the coloring material is to be included
in a dissolved state, dye is preferably used. If the coloring
material is to be included in a dispersed state, pigment or dye
having low solubility with respect to a solvent is preferably
used. By using pigment, high light resistance and water
resistance may be obtained.

Accordingly, the coloring material is preferably included
in the ink in a dispersed state. In such case, a pH change may
occur the instant the ink drop comes into contact with the
surface of a recording medium (paper), at which point the
dispersed state of the coloring material may be broken down so

as to cause the coloring material to condense. Also, the

coloring material may be caught in the fibers of the recording
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of capacity change caused by the contraction and

W‘iﬁ‘{?%@hﬁéj the elastic nenber may be reduced.Piﬂ%w#@ggosl

negative pressure within the sub tan
be controlled, and the ink discharge characteristics
may be stabilized. On the&Z&ther hand, 25 when the
anmount of liquid within the sub tank 15 is greater WO
med00h/ D064 PeE/ 1RG4 0R2051ow - ik thram ots ebpradingo spot.
the predeterm ned anount, the sub tank 15 is not

ow2RENEY dH Re FALEDS PRSI 39nkhahd Id dresleeain®may be
operation may be perfornmed in a shorter period of

time and t a i u i restoration
pT Sﬁﬁ?ﬁ?ﬁﬁ]b nang)? ggggiéd%%ae% Géyl ?gid%ér%g: e that in the
above description f preferred . enbodi nent i E
appPRcEls GHSS gﬁﬁg' PR ﬁﬁ"ei ROERTHEh n}%ﬁegﬁa% nk} gpctuded
recordi ng appar at us (grinter) are illustrated;
inhthevirk ¥the disestvied|shadisri BHeR 'R A PR CRENED QImers
above enbodi nents and nmay al so be applied to a
thbatasthhe Hppdnit lends aopiher récorpir aegd umgr the
printer/fax/copier multi-function inaging apparatus,
aikab1e¥anmd Bor s Ratbheapresenbti sxenly eratdpibete and
applied to an i magi ng apparatus that uses liquid other

crhagy i Nkpe @1dAnyOnstePl Y dRRARSE USe Uslidngeaucmiso,
|nag¥hg apparatus, and a liquid container used in such

wh'%&l :tg\%: ?@E ugé;ngé%%%ggr ?ltnt:'é rthel 2eb8Ea SR B urd, N1 Ehghe

! ( 'es™ o nk~as lTiquid used in t%e
e I S
~this particular ink. First, the static surface &ension
iny tile fhberakoftthes recording medium and may thus flow
relatively far out. As a result, feathering and color bleeding
are likely to occur so that a clear image may not be generated.

Among the dyes that are classified into acid dyes, direct
dyes, reactive dyes, and food dyes according to a color index,
dye that is provided with good water resistance and light
resistance characteristics may be used as dye to be included in
the present ink. Also, it is noted that a mixture of plural
types of dye, or a mixture of one or more types of dyes and one
or more other types of coloring material such as pigment may be
used as well. These coloring materials may be added to the
extent of not deterring the desired effects of the ink.

In the following, a listing of specific dyes that may be

used in the present embodiment is given.

With respect to acid dyes and food dyes, the following
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20 preferably arranged so that Y > 20. In this way,

di scharge stability may be secured. Wen the static
wo2Usfoagsdat ension Y of the ink at 25 Cis Y kp@®9gpr1004009051
drops may be regularly formed, and a clear inmage ' my
be generated. On the other hand, if 20 > Y, the ink

may 25 substantially wet’ the entire nozzle surface, or
it may forma WO 2005/ 000684 PCT/ 3P200410 9051 | ower

dyegomadiossiglg, Paneseher eby, ink may | eak around the
nozzle. In such state, a normal neniscus nmay not be

C. Loraeit atelloWelhozZ3 e,42and4t héP ebyA24 nk drops may not
be regularly forned. That is, the discharge direction

c. mMaya®rd dickorli et ed3, undesig,edey 2l B5drps 42satel | 82e 87,
drops) may be generated, a m st may be created, or in

89, 3040761, CR%G Seenaris, e iBk diem, mue nebabesg,
"di’'scharge for exanple. i'n"such situation, it is

ifficult. to, fggm a-desj g ed pi xel as desired, and

& gma@cél etf]e%etg’argg’ ?‘f-k:ﬂsjy trégboccur. 10 The ink may
al so contain a cqgloring material., The coloring

C. Fat 8FHAIPYRASF e Pncluded in the ink in a dissol ved
state, or the coloring material may be included in a
di spéidedespegtetof diragtadyes, thetfrllWiion pypes of dyes
material is to be.included in a dissolved state, dye

mayl Bepueédrably used. if the coloring 15 material is to
be included in a dispersed state, pignment or dye

c. havingelowsalawill,i 1y, @4 h xegspect 48p B0 saé,entoi s132,
preferably wused. By using pignent, high Iight

144 €gihat ance and water resistance may be obtai ned.
Accordingly, the coloring material is preferably

c. lpcluded, .91, 4, 9, 13, 17, 20, 28, 31, 39, 80, 81, 83,

89, 225, 227,
C. I. direct orange 26, 29, 62, 102,
Cc. I. direct blue 1, 2, 6, 15, 22, 25, 71, 76, 79, 86, 87, 90,
98, 163, 165, 199, 202,
Cc. I. direct black 19, 22, 32, 38, 51, 56, 71, 74, 75, 77, 154,
168, 171

With respect to reactive dyes, the following types of
dyes may be used.
C. I. reactive black 3, 4, 7, 11, 12, 17,
C. I. reactive yellow 1, 5, 11, 13, 14, 20, 21, 22, 25, 40,_47,
51, 35, 65, 67,
Cc. I. reactive red 1, 14, 17, 25, 26, 32, 37, 44, 46, 55, 60,

66, 74, 79, 96, 97,
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20 in the ink in a dispersed state. in such case, a pH

“Kggﬂggﬁ?gﬁzthOfﬁgr the instant the ink drop CqQﬁinﬁ&h%mms1
(

surface of a recordi ng nedium
paper), at which point the dispersed state of the
coloring material may be7Broken down so as to cause
the coloring material to condense. Al so, the 25
C. Cpl Glkhrgitatieriall mey, be taughd, 23t B&.f Bber38of4lthé3, 80,
recordi ng WO 2005/ 000684 PCT/ JP2004/ 009051 - 76-
smediumso that the ink may not flow far fromits
| andi ng spot. Owing to such effects, feathering and
col or bl ged e dages) earid WS and
maynd 2o g e Par og

~materjal is inc(lnll_adea%11 5 in,the ink in a dissol ved
dizech dyesyaheWeT SFRYYcHER%e occurs the instant the

ink lands on the recordi ng medi um t,Ee tg'li ssol ved . N
colks ifeF PREBERES. P AOLI1RWLTY \SRFCEETHi PIRES fHy Praments
thereby, the coloring material may not be condensed.
mayl Is®,usathen the ink penetrates into the recording
medium if the 10 coloring material is in a dissolved

st afeuh idespRYtNed deyedugbyesi nfehexampées afo tiigments,
recordi ng medium and may thus flow relatively far

ph?#é]é 0 n%ﬁarﬁnree pibhent£athehirBguaichs igmehieeddngxrazdme

to occuf so that a clear inage may not be
e b g
4GP o OP A B LPEET STAER Snde PHATE Tragice, SRRrH R
characteristics may_ be _usied %s dye({o b% in%i](u%edma{ Nye
pignenps esgdamire B 53ke RIGENESt ePY IHRECR P xTTT 608
pl ur al
used.

With respect to inorganic dyes, for example, iron oxide,
titanium oxide, calcium carbonate, barium nitrate, aluminum
hydroxide, barium yellow, navy blue, cadmium red, chrome yellow,
and metallic powder may be used.

Also it is noted that the above pigments are used in the
form of grain particles with grain diameters that are within a
arrange of 0.01~0.15 um. When the grain diameter of the
pigment is 0.01 Mm or less, the opacifying power of the ink
may be low, and thereby, the density of the ink may be low.
Thereby, the light resistance may be lowered so that the light
resistance of the ink may be the same as that of a conventional

dye when being mixed with a high molecular dye. Also, when the

grain diameter of the pigment particles is 0.15 um or greater,
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types of dye, or a m xture of one or nore types of
dyes and one 20 or nore other types of coloring

wombLsoeds such as pignent may be used as wel lpcT/ire®®009051
coloring materials may be added to the extent of not
deterring the desired effects of the ink. In the
following, a listing of~%Pecific dyes that may be
used in the present enbodinent is given. 25 Wth

ther bepdcand fidded BHBsPAMFIMEECdFE’I9inE e SRR WO
2005/ 000684 PCT/ JP2004/ 009051 -77 dyes may possibly

dishkangedchdxadterdsiticy ehdyowmol7 pe28btdnedi4, 79, 142, C.
|. acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 52,
822184, tB9.inX2priferd®B; ihbludkbda ddber kiddbedl8bganic
249, 254, 289, EC. . acid blue 9, 29, 45, 92, 249

solfgelnlt' £8E1 %Hﬁ%&gﬁaﬂ%ﬁ%f%{ﬁ%%&%pé&%é et tfyesnit he

ol 1'owm ng types used. C. |. direct
| 1,. 12, 24, 26,.33, 44, 50, 120
preffpst g ing anying Pt aap o 40 301 Eprege ggfects,

31, 39, 80, 81, 83, 89, 225, 227, C .lI., diregt orange
ancgmprovigy, thesliseolptioh rdabigiify gndodigperpgonyy

25, 71, 76, 79, 86, 87, 90, 15 98, 163, 165, 199,
st20Aitg. of . thk reediorbhgckati®risgdxs. 32, 38, 51, 56, 71,

74, 75, 77, 154, 168, 171

For example, one of the following types of solvents or a

combination thereof may be mixed with water. Specifically, the
possible solvents used may correspond to multivalent alcohol
such as ethylene glycol, diethylene glycol, triethylene glycol,
polyethylene glycol, polypropylene glycol, 1,5-pentanediol,
1,5~hexanediol, glycerol, 1,2,6-hexanetriol, 1,2,4-buthanetriol,
and petriol; multivalent alcohol alkyl ether such as ethylene
glycol monoethyl ether, ethylene glycol monobutyl ether,
diethylene glycol monomethyl ether, diethylene glycol monoethyl
ether, diethylene glycol monobutyl ether, tetraethylene glycol
monomethyl ether, and propylene glycol monoethyl ether;
multivalent alcohol aryl ether such as ethylene glycol
monophenyl ether, and ethylene glycol mongbenzyl ether;
nitrogen heterocyclic compounds such as N-methyl—-2-pyrrolidone,
N-hydroxyethyl-2— pyrrolidone, 2-pyrrolidone, 1,3-dimethyl
imidazolidinone, and ¢ -caprolactam; amides such as formamide,

N-methyl formamide, and N,N-dimethyl formamide; amines such as

monoethanol amine, diethanol amine, triethanol amine, monoethyl
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Wth respect to reactive dyes, the follow ng types of
dyes be used. 20 C. |. reactive black 3,

WQ%’?”@&,%X“C. |. reactive yellow 1, 5, 11, 13, 1P3:,T/J§3(,)0!u]009051
21, 22, 25, 40, 47, 51, 55, 65, 67, C. 1. reactive
red 1, 14, 17, 25, 26, 33p-37, 44, 46,.55, 60, 66,
74, 79, 96, 97, WD 2005/000684 PCT/JP2004/ 009051 -78

aml%e I dlé%agil aeirdd uendl, t2ietthyll4mits,; 231£82,codppuBds such
95 It is further noted that anong these

as %Y%tfhgﬁ.' guﬁ?@}&.c@]d sugi_f5§§1t1e dyeR dheoRLstieddl;y psgelene

prgments,” the foll owing specific types of

pi gnent s na be used. Wth r t to organlc dyes,
camnaé'»@anﬁﬁéb B PIgREnt 8T Vp‘ﬁ’ﬂl%é{?

|ne pi gment s,
ant hraqui none |gnents di oxazin s, 4ndi
pi grertSs NOERAoFRRE FHOPRgRBRt 3OV r%ﬂsg‘ngﬂﬁ 0SPHY
i soi ndol i none pignents, aniline black, azonethin
dietlgriemes glyhotaniirieds eithrropi g?ﬁ,ﬂmeé:hYéﬁae c%#ﬁtﬁﬂ% BPQE OO,
may be wused. Wth respect to inorganic dyes, for

trexanflehe igl@BoDXIi glgicerbilt, ahi 2ipé-thexdatrdal ci Lid, 4~
carbonate, bariumnitrate, alum num 15 hydroxi de,

bubﬁéﬂ&mcﬂel w1 SRV B-Batagadsl ur-iethythe operymlikdons, N-
and netallic pomder may be used. Also it is noted that

hy&r8k§g¥ﬁ§i %&gggfiﬁbfgEEZ”%?Qrbfl&JH% and 1,3~dimethyl

imidazolidinone are particularly preferable. By using these
types of solvents, high solubility or dispersablility may be
realized for the coloring materials, and ink discharge defects
due to water evaporation may be prevented.

Also, the ink preferably includes a penetrant.

A penetrant may improve the moistness of the ink and the
recording medium, and may be added in order to adjust the
penetration speed of the ink. It is preferred that penetrants
represented by the following chemical formulae (I)~(IV) be used
in the present ink. That is, polyoxyethylene alkyl phenyl
ether surfactant as represented by formula (I), acetylene
glycol surfactant as represented by formula (II),
polyoxyethylene alkyl ether surfactant as represented by
formula (III), and polyoxyethylene polyoxypropylene alkyl ether
surfactant as represented by formula (IV) are preferably used
in order to reduce the surface tension of the liquid (ink),

increase the moistness of the liquid (ink), and accelerate the



formof grain particles with grain dianeters that are
within a arrange of 0.010.15 Am Wen the grain
wodbesmeoess of the 20 pignent is 0.01 fpm or | eesT/IPive4/009051
opaci fying power of the ink nmay be |ow, and thereby,
the density of the ink ngy_be low Thereby, the Iight
resi stance may be | owered so that the |ight
resi ce of .t | nk, may. pe .t same as that of a
pergi¥e T 8 hdta &%gti\k%e%l%}éﬁﬁg(l st minsah gh
nol ecul ar dye. Al so, when the 25 grain dianeter of the
pi gnent particles is 0.15 Amor greater, WO
2005/ 000684 PCT/ JP2004/ 009051 -79 the head and filter
may be prone to clogging, and stable discharge
char eristics may not be obtained. Also, the ink
pR?#%Z%b#x:(qnﬂ (1) | {)ﬁ@pﬁr basee (ot yJani ¢ sol vent for
desi ratdly adj u ingzth properties of the ink, 5
preventing the drying of ink so as to avoid discharge
defects, and inproving the dissolution stability and
[ 0 :
(r QoTREE B e 8 B Yooty B D Eha Ty e Tedngheg wath
conbi nation_thereqf e, i xed with water
S a g(%?f PEIEP‘Ffl,Ofﬁ;Z&‘LigE%ogE%@I e solvents used may
correspond to nultival ent al cohol such as ethyl ene
gl ycol, diethylene glycol, triethylene glycol,
pol yet hyl ene gl ycol, polypropyl ene glycol,
1, 5-pentanediol, 1,5-hexanediol, glycerol,
1,2, 6-hexanetriol, 1,2,4-buthanetriol, and petriol;
mul tival ent al cohol al kyl ether such as ethylene 15
gl ycol nonoet hyl ether, ethylene glycol nonobutyl
ether, diethylene glycol nononethyl ether, diethylene

gl ycol rrzl)}rll%et hyl (|3H3 (|3H3 (I;Hs

CH, *CH—CHZ—? —C EC---CI} —CH,—CH—CHj,4
o o)
A~ A
G, GH,
G, G,
3 o)
Hm T_I'" ' (1)

(m, n = 20, 0 < mtn = 40)

10

R — (OCH ,CH, )nOH--- (1)

(R corresponds to a hydrocarbon chain that may be branched with
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et her, diethyl ene glycol nonobutyl ether,

t yl ene glycol nmonomethyl ether, and
Wogﬁ%%@%%%)noet hyl ether; nultival ent al cohol %ﬁ%@ﬂ@%om

such as ethylene glycol 20 nonophenyl ether, and

et hyl ene gl ycol nonobenz$R—-ether; nitrogen

het erocyclic conpounds such as N nethyl -2-pyrrolidone,
a deibpor axybehyd£ B~1dyr nol bdo®e, 2- pyrrolidone,

1, 3-dinethyl im dazolidinone, and E -caprol actam

am des such as formam de, N-nethyl formam de, and

N, N-di met hyl formam de; am nes such as 25 nonoet hano

am ne, diethanol am ne, triethanol am ne, nonoethyl WO

2005/ 000684 PCTI JP20 009051 -80 am ne, di et hyl

anine and triethyl Re; sul fur conpounds such as
X an hi_qQqi no
Eﬁy Ir@]%ﬁu%é\lq g n at eY b&ﬁ)‘gﬂ e)e'? hy IQDeF?} e; o r(qu)a
-butylolacton is noted that anong the above

possi bl e solvents, 5 di ethyl ene glycol, thiodiethanol,
pol yet hyl ene gl ycol 200-600, triethylene glycol,
gl ycerol, 1,2,6-hexantriol, 1,2,4- buthantriol,
(Rpet‘bfté&ponﬂsStpea ahnmmqaruonechqin Zhaytr peyi be reranghed with
hydr oxyet hyl pyrrolidone, 2-pyrrolidone, and
a taBosh MR ofnsdezolm dinnone ar eoglam)i cul arly
preferable. By using these 10 types of solvents, high
solubility or dispersablility nmay be realized for the
col oring naterials and ink discharge defects due to

pre?ﬁ?iﬁ%gpra ude 1%§%£%§§§?E§%Fpen Fg%?ﬁﬁ%@kﬂﬁ~(IV),
o e 10 el S bR, PG iS  RECA W
such as diethylene glycol monophenyl ether, ethylene glycol
monophenyl ether, ethylene glycol mono aryl ether, diethylene
glycol monophenyl ether, diethylene glycol monobutyl ether,
propylene glycol monobutyl ether, and tetraethylene glycol
chlorophenyl ether; nonion surfactant such as polyoxyethylene
polyoxpropylene block copolymer; and low gréde alcohol such as
fluorine surfactant, ethanol, and 2-propnol may also be used,
and among these, diethylene glycol monobutyl ether is preferred.

Also, the ink preferably includes a pH adjuster agent or

an antirust agent in order to prevent the dissolution and
corrosion of portions that come into contact with the ink. The
pH adjuster agent may correspond to any substance that is
capable of adjusting the pH of the ink to above 6 without

affecting the properties of the ink solution. For example,
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penetration speed of the ink. It is preferred that

penetrants represented by the foll ow ng chem ca
wof2o0smobesa (1)-(1V) be used in the present i nkcTlir2ado4/009051

i's, polyoxyethylene al kyl phenyl ether surfactant as

represented by fornul a (I%, acetyl ene 20 gl yco

surfactant as representé% by formula (I1),

pol yoxyet hyl ene_al kyl ether surfactant as represent ed

amiges’ FYFnAS dhathpnoangmng y FRfetRyFERNOL amine; hydroxide
pol yoxypropyl ene al kyl ether surfactant as

compepnds enf exllknl ifhver metal (¢Mmegrte prekezaiblithised hyfinoxide,
order to reduce the surface tension of the liquid

sodik hydZ25xide) easaskhemyEtididsie , ohmhdel un qiidtokiak)
and accel erate the WO 2005/ 000684 PCTI JP20041009451

t L HbSREE k) CHigmH2
O k HE?CO (R cor ‘r}fixgg%g%gge oé:lgﬁ %;%Fgca?]ﬁ)%npraohsgon t hat

nydRga e Panched ath . 2 %ﬁ%ﬁ%{é gagqgfrs@%s $ithpm

Q0 0- 1+1 Cl2 2 2 Fi 11) &
carjipnage. ﬁg@gqmncarbonate and potass um carbonate ay’ be

used. As the antirust agent, for example, acid nitrite, sodium
thionitrate, thiodiglycolic acid ammonite, diisopropyl ammonium
nitrite, pentaerythritol tetranitrate, and dicyclohexyl
ammonium nitrite may be used.

Thelink may further include an antiseptic antifungal agent
in order to prevent decay and molding. As the antiseptic
antifungal agent, for example, sodium dehydroacetate, sodium
sorbate, 2-pyridinethiol-l-sodium oxide, isothiazoline
compounds, sodium benzoate, or pentachlorophenom sodium may be
used.

The ink may further include an antifoaming agént in order
to prevent foaming of the ink. As the antifoaming agent, a
silicon antifoaming agent is preferably used. Generally,
silicon antifoaming agents may be classified into oil type,
compound type, self emulsifying type, and emulsion type, for
example. When using a silicon antifoaming agent with a water
based substance, the self-emulsifying type and the emulsion
type antifoaming agents are preferred since they may provide

good reliability. Also, modified silicon antifoaming agents
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10 R(OCH2C 2 ) nOH. .. (111) (R corresponds to a
L bon chain that nmay be branched with T 009051
Wd%ggﬁ@g{%m PCT/ 3P20( 14/ 009051 -82 a car bon\ggu%é?o%?
6-14; n: 5-20) OH3 H(r)(OCH2OH2) m (OCHCH2 )n -OR sne

(1'V) (R corresponds to aghydrocarbon chain that may be
branched with 5 a carbon nunber of 6-14; in, n: 20 or

sudilaanWobhsii ded f £ tdhe neorpaLigdsatiapr esembedobymodification,
formulae (I1)-(1V), other conpounds such as

me%?%hﬁ?éﬁ?%?’i{‘%@%ﬁtféﬁ%ﬁ?% e ey are a0l 10
mod Ry EHe FoT) B CRoRB B R T L e Bp ot FyT Ene Gl 5ol

nmonobut yl et her, . pererneﬂglycol nonobut yl et her,
allgHence OFAEE P EHE Gty e85 MEnPor nyl ether; nonion

surfactant such as pol yoxyet hyl ene pol yoxpropyl ene

bl dichnec epeiphes ; ofamd tidaayind eagarisharasiRpleon ghe
fluorine surfactant, ethanol, and 2-propnol may al so

mabestiset sidndoanamgi fidwedeg djethy|lmnesigi-Ftsk Gbheaobeals Co.,
ether is preferred. Also, the ink preferably includes

Lt&. p@.@i,”%@%?%ﬁ3l@,r Kan2ankygsisfpragent hames)der stidicon
prevent the dissolution and corrosion of portions

an%%ﬁ%g@%%?ggéﬁescﬂgtﬁgw MANR nEN@otRK. siih&on2@oPH Ltd. (e.q.,

nt may correspond to any substance that is
oo 00 RS P, MRl e o
bngip;ggi Afzér Co., Ltd. (e.g., SAG30 (product name)), and
antifoaming agents by Asahi Denka Co., Ltd. (e.g., adeka nol
series (product name)).

Also, the viscosity of the ink at 20 C is preferably
above 4 mPa/sec. By maintaining the viscosity of the ink to
conform to this condition, ink may be prevented from bouncing
back and generating a mist,.and discharge stability may be
secured. -Accordingly, a clear image may be obtained from the
use of high viscosity ink.

However, it is noted that as the ink viscosity becomes
higher, discharging air bubbles (foam) generated in the ink
tends to get more difficult. Thus, in the case of using a sub
tank system (an ink supplying system using the sub tank), it is
preferred that such problem be properly addressed. According

to embodiments of the present invention, an atmospheric release

operation is performed depending on the amount of air and the
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WO 2005/ 000684 PCT/ H20 4/009051 am nes such as

di et hanol am ne, and trietharol am ne; hydroxide
woopweesds of al kal i ne nmetal el ements such as PICTLIRR20947009051

hydr oxi de, sodi um hydr oxi de, potassi um hydr oxi de,

ani noni ua hydroxi de, quaternary anmmoni um hydr oxi de,

and quat ernary phoshoni unt hydroxi de; and carbonat es

of alkaline netal such as Iithiu car.baonat e, .sodi um
amOBRE B at & And 16! LR TR CHPDEAGEeSray o PREDAGMS Agaused

the antitrust agent, for exanple, acid nitrite, sodium
by fheoing reaw bet piredegtstol i ¢ acid ammonite, diisopropyl

ammoni um nitrite, pentaerythritol tetranitrate, and

di cyciohexydd HRaanabtheughiitr ithe shyvéelesadptibe ofik

may further include an antiseptic antifungal agent in
embBEIRENES HF %h%n%:ré%@&’ ARAGeNdi REe Aenddiheaanti sepsage

anti1 fungal agent, for exanple, sodi um dehydroacet at e,

Is . SO =P ] il - 0 [

ope T S R ey S AR B ehBera & e the

ent achl prophenom sodi um. may, be . .used. The ink ma
amOEl&Ft ﬁgra?'ﬁc‘{%t?gé:%ﬁncaﬁ?i%d‘}ﬁylﬁ’@ F9En PR r%tlelr’llq?l&& in the

prevent foam ng of the ink. As the antifoam ng agent,
subp tagkl | ebhermyRoERTATtARIR dlspPereiabe yindddch the

Ceneral L.y, 20 silicon antifoam ng agents may be
atrcispheiri cedeledse operaypen iz qepdiordetype, ekdigr one of a

emul sifying type, and enul sion type, for exanple.
casdham uBifY ehsidrover aptiivain nheagebt tank hrenakmisen

based substance, the self-enmulsifying type and the

StQRed! ¥RGuAN DL §aBLAGr 20SNtS Ak Phefieldedhy Bk6unt
prt ey nayeprOV|de Zg 8ood reliability. Also, nodified

of Sﬂ.'ilq'ch:.%ni%n lﬁé os%'ﬂ r:i:%nﬁg?Qtﬁ’elow a predetermined amount, and
the atmospheric release operation is not performed at other

times.



WO 2005/ 000684 PCT/ JP2004/ 009051 -84 such as obt ai ned
fromam no nodification, carbinol nodification,

met hacrylic nodification, polyether nndlflcatlon

al kyl nodification, high gﬁade fatty acid ester
nodi fi cation, or alkylegg ?ﬁ$de nodi ficati on may be
used. 5 Sone exanpl es of f oam ng agents avail abl e
on the market are silicon antifoan ng agents by
Sin-Etsu Chemcals Co., Ltd. (e.g., KS508, KS531,
KMr2, KMB5 (product nanes)) silicon antifoaning

2 BB LR Aol gl Rl
o L A “%hfﬁdo%%%%mo@%@m

Denka Co., Ltd. (e.g., adeka nol series (product
fane)JuL R %OW%}}%SWW&H Ry i afCqnogpig 1% the
preferably above 4 nBa/sec. By maintaining the
liquidiscoxsity of the ink to 15 conformto this condition,
ink may be prevented from bounci ng back and generati ng
amasty fanv dissdhafge Gtsddidtd yngreyi bef raectiiedliquid
Accordingly, a clear imge nmay be obtained fromthe

accond§®lofi dy Po isGoSidhedtdika However, it is noted that
as the ink viscosity becones 20 higher, discharging

aife bubbl &%, foam gengiated d ndhe ik signds, Su%g? @@ﬁion

nmore difficult. Thus, in the case of u5|ng a

that .sj%lss.tcednxgea&;rée%ﬂr{ceoducﬁ'ﬁéa{]{ gcﬁ%:sc}/;tr(gcﬁng%%e pr fgrgl,k)and a

comtJ]addr ed AC or di q%,r%% otéfqngfc_g%gnen%&egffégﬁ gqreeseer%rance

flow path portion;

the continued flow path portion is arranged to extend in
an upper diagonal direction with respect to a reference plane
corresponding to a liquid level of the liquid accommodated in
the liquid accommodating portion at a standstill state; and

a cross section area of the entrance flow path portion is
greater than a cross section area of the continued flow path

portion.

2. The liquid container as claimed in claim 1, wherein a
length of the entrance flow path portion is arranged such that
the liquid is prevented from entering the continued flow

path portion when the liquid container is in



25 operation is performed depending on the anount of
air and the WO 20051000684 PCT/JP2004/009051 . -85
amount of liquid (ink) in Bhe-sub tank so that
probl enms caused by foam ng may be prevented. it is
noted that although in the above description of
enbodi nents of the present invention, the atnospheric
use hRtedsguil Opeedt fdouctsaseparatelysdésomi bedrdoronhet the
case of using the amount of air and the case of using
~ the amobunt of liquid in the sub tank, other
liquadlr gAREALAES-are al so possible in which the
at nospheric rel ease operation is performed in either
one of a case in which the anbunt of air in the sub
tank reaches a 10 predeterm ned anount or greater, or
a case in which the anount of liquid in the sly tank
i 8. behewlagpiadebatained aspdbéimaadint beaahnbsphleerein a
rel ease operation is not perforned at other tines. -
86 - CLAIMS 1. A liquid container that accommodates
rib [pgarganged PR 2BNOPRAYNAGOAPPAFatDE 2RRR FiguiRath
contai ner conprising: a liquid accommobdating portion
for comapdatin I gquLd; . an . aj . pat ;
porcih BREEnERg RATarE e b Phe HaTd Macammedahifd Portion.
portion; wherein the air flow path includes an
entrance ,.

4. The liquid container as claimed in claim 1, wherein
the entrance flow path portion is arranged to extend in a
substantially perpendicular direction with respect to the

reference plane.

5. A liquid container that accommodates liquid used in an
imaging apparatus, the liquid container comprising:

a container main body that forms a liquid accommodating
portion for accommodating the liquid;

a flexible film member that is attached to the container
main body and is adapted to seal an opening of the liquid

accommodating portion; and



path portion flow that is connected to the liquid
accommodati ng portion, and a continued flow path
portion that continues fromthe entrance flow path
portion; the continued ftofpath portion is arranged
to extend in an upper diagonal direction with respect
to a reference plane corresponding co a liquid |evel
of the liquid acconmodated in the liquid _ .
e GrodRtIth P Y tiher dts £ Ittt 1hstgantaigmr gain
cross section area of the entrance flow path portion

i r a _cr cti. t-he. conpti nued
body f gwqpsgﬁcgpp%r {]C(?n.&f. lh%eﬁ ial‘ql(ljrln(qu{:ogﬁrilttg{enelPL usl({(:]l ai med

inclaiml, wherein a |ength of the entrance flow

acconpatda tiord ipertisomr arged rsuch that. the liquid is
prevented fromentering the continued flow path

por.tion when the liquid container is in - 87 wuse and
IGhquicd- T 1Tha a tlie tialivsie so e e riqtorasmschtd tort st t he
liquid container. 3. The liquid container as clained

i ' 1, r.ei a _rj.b.i r.ranged .at an, o in
cont e Ml AR Yo v S IbA T Ra T S adifhon

to the liquid accommopdating portion. 4. The liquid

hole @Rffcaimnerims tHued dan chwaiim 1, wherein the entrance
flow path portion is arranged to extend in a

substantially perpendicular direction with respect to
the reference plane.

6. The liquid container as claimed in claim 5, wherein
the through hole is formed at a position that is detached from
a flow path edge line formed by the trench and the film

member.

7. The liquid container as claimed in claim 5 or 6,
wherein a length of the through hole is arranged such that
the liquid is prevented from passing through the through
hole when the liquid container is in use and vibration

occurs.



5. Aliquid container that accommopdates |iquid used in
an imaging apparatus, the liquid container
conprising: a container nmaigy body that fornms a |iquid
accommodating portion for accommodating the liquid; a
flexible filmnmenber that is attached to the container
mai n body and is adapted to sea! an opening of the
| i ggii drhactogundatbngapeeti 8; caatn@d iancahimfbowr 6,
path that is forned at the container main body and is
whédapted Yo dischargecnbr thronyhheoléqusdarranged such that
accommodat i ng portion; wherein the air flow path
n t t . Gont aj j
g S B R B L o o o ol o P9e¥uan
enetratjn hrough sajd.wall._6, The |iquid. I her
no L Ehet bl hafiT e SR ERtRE! 1o Otm e rr ol T REREL AL
formed at a position that is detached from a flow
OCpatH- edge line formed by the trench and the film
menber. The liquid container as clained in claim5 or
6, wherein a length of the through hole is arranged
such that the liquid is prevented from passing
t br oligh theuidir oaghaihelreamhehathed| igudatond ai weeresn
in use and vibration occurs. 8. The liquid container
the asrctfabwedath chaltuésoanbaccwhel ethoa doatkdertiofitt he
through hole is arranged such that the liquid is

accuRfi €¥ested; §hom passindqt bhoughrt heok hpeugh

10. The liquid container as claimed in claim 5, wherein

the air flow path includes an entrance flow path portion
that is connected to the liquid accommodating portion, and a
continued flow path portion that continues from the entrance
flow path portion; and

the continued flow path portion is arranged to extend in
an upper diagonal direction with respect to a reference plane
corresponding to a liquid level of the liquid accommodated in

the liquid accommodating portion at a standstill state.

11. The liquid container as claimed in claim 10, wherein
the entrance flow path portion is arranged to extend in a

perpendicular direction with respect to the reference plane.



hol e when the liquid container is in use and vibration
occurs. 9. The .liquid container as clained in claim
5, wherein the air flow c:ca h includes an
accunul ation portion that 98ccunul ates |iquid entering
the air flow path. 10. The liquid container as cl ai ned
inclaimb5, wherein the air flow path includes an
entrance flow path portion that is connected to the
| 1qui thactbinbdatPREa bort i o, Chatned tontiatedldlow 11,
path portion that continues fromthe entrance flow
whergbn ha pbengion; oandhe hentomimubbio | patpapdrpoen | bx asranged
arranged to extend in an upper diagonal direction
such wilidit rigsperiqhod ai ¢ ef esencesPl e 0§ & £5PONEh&gcd Ot Bnued
liquid | evel of the liquid acconmpdated .n the liquid
flow &ﬂﬁ?&%&i@@ POER | O af 1 guSd apeistdlhe St 8L €in Ilse ThHEY
Iafﬁ:qui cont ai ner as cl ai rr%(lj in claim10, wherein the
liqufﬁ”fé@@f f*&%%ﬁ@%foﬁ95éé&¥%'§r5ﬁréf$§?t£§ Q§£ e ! i Quid
per pendi cul ar direction wth respec o The Feferenc
. .1 2. The liquid container as clainmed in claim
contaljd?%re. 11, wherein a length of the entrance flow Path
portion is arranged such that the liquid is prevented
from passing the continued flow path portion when the
liquid container is in use liquid |evel fluctuation
octurs g remyibreaehonindr the ¢layimed tonetkiberlO1gr 11,
The liquid container as clained in claim1.0 or 11,
wheredrer®isrescrosst sectdiore aseaclod ¢merant ¢ afitew fpavh paortion
1"1 o it loll is greater than a cross section area of
is gtdereontisanes ¢toye section area of the continued flow

path portion.

14. The liquid container as claimed in claim 10 or 11,
wherein a rib is arranged at an opening of the entrance flow
path portion that is connected to the liquid accommodating

portion.

15. A liquid supply apparatus that supplies liquid to a
recording head of an imaging apparatus, the liquid supply
apparatus comprising:

a liquid container including a liquid accommodating
portion for accommodating the liquid, and an air flow path for
discharging air from the liquid accommodating portion; and

a liquid supply unit for supplying liquid to the liquid

container; wherein



path portion. 1li. The liquid container as clained in
claim10 or 11, wherein arib is arranged at an
openi ng of the entrance l ow -path portion that is
connected to the liquid accommpdating portion. 15. A
| tlyei @l suppby eppar anotudhat 23 upptFeRCei Ghed path portion
recordi ng head of an inmaging apparatus, the liquid

that stupptynnappad atastcenpigsidgaceohngdd diconparheen, and a
including a Iiquid accomodating portion for

cont 86€OATPUSY | pgthhgokt guhdrhandceant ahtie | ovopatihe fentrance
di scharging air fromthe |iquid accommbdati ng portion;

flowaﬁgtﬁ ﬁbggignsupply unit for supplying liquid to the
I'Tquid” coontainer; wherein K the air flow path

IQﬁé”Q? %?$u8§ fﬁ&eagggm%8§£fo oié'erEQ easto extend in

connec connn ating port
cont i ued fl ath ortlo that contjnues
an UEREF aMbeIORF bw pATRC poPt I'bht f%%?%%ﬁt#nuedr%f‘%w?e plane
portion is arranged to extend in an,u r on
corrgpperdipy WPth +edpeédt L1e¥ea ?Ef%?%n%bqgfg %CCOI%“ §ated in
corresponding to a liquid level of the liquid
the atcohwpdatednpdatihe PpghidnaetormdEardnllporeidhcatard
standstill state; and a cross section area of the
eat canse ééom&pathrparbfonhésengreaCerflhunpathrp@stion is
section area of the continued flow path portion, 16.
great8e thadi  suppkysappavat Hseaso€! ahsedohnighadntlod, path

portion.

16. The liquid supply apparatus as claimed in claim 15,
further comprising an atmospheric release unit for opening the

air flow path of the liquid container to the atmosphere.
17. A liquid supply apparatus that supplies liquid to a

recording head of an imaging apparatus, the liquid supply
apparatus comprising:

a liquid container including a container main body that
forms a liquid accommodating portion for accommodating the
liquid, a flexible film member that is attached to the

container main body and is adapted to seal an opening of the



further conprising an atnospheric release unit for
opening the air flow path of the [iquid container to
the atnosphere. 17. A liquid supply apparatus that
supplies liquid to a recoPding head of an imaging
apparatus, the liquid supply apparatus conprising: a
i quid container including a container nmain body that
. forms a liquid acconmpdating _portion for acconmopdati ng

llqu%ﬁécq?w%ﬁt%ﬁ? |RF bt £ | 3R ndtrbet L t hbew aed e heltR§ ol S
the container main body and. is adapted to seal an

formemheni nghofcateainey maigubed voeoimbelat dagt britd ohi semrge
an air flow path that is forned at the container main

air fhody @ 1isnaichpecortmodh sthargert ao; famdn t he | quid
accommodating portion; and a liquid supply unit for
sappliyung buguild teitheok gubglyeont diikgrid wWierakn1tBeid
air flow path includes a trench fornmed at the

cont £atdAl Nngfe @i body that.. is divided by a wall and a
through tole penetrating through said wall.. 18. The

S auRRLy. BRPAT 3hUS A8 LA TRACH" (A L tpe

further conp an atnnspﬁe iC rel ease unit

opening th ir_ flow %ig Q% e liquid container to
Contﬁlﬁ’eerat'ﬂ%sfbﬁé?% et At ot @fﬁ i MALL (FBR 3 or e

i mage by  discharging liquid drops froma recordi ng
hole Reftpt ¥Hel 1hddi iR I tapiakat sl tonpri sing: a i quid

supply apparatus that includes a liquid container

having a |iquid accommodating portion for

accommodati ng the

18. The liquid supply apparatus as claimed in claim 17,
further comprising an atmospheric release unit for opening the

air flow path of the liquid container to the atmosphere.

19. An imaging apparatus that forms an image by
discharging liquid drops from a recording head, the imaging
apparatus comprising:

a liquid supply apparatus that includes a liquid container
having a liquid accommodating portion for accommodating the
liquid, an air flow path for discharging air from the liquid

accommodating portion, and a liquid supply unit for supplying

liquid to the liquid container, wherein the air flow path
includes an entrance flow path portion that is connected to the

liquid accommodating portion, and a continued flow path portion



liquid, an air flow path for discharging air fromthe
liquid accommobdating portion, and a |liquid supply
unit for supplying |iquidogo-the |iquid container,
wherein the air flow path includes an entrance fl ow
that pairt jpords ofrdrhathe sscorameet etl aw ndter paguiqn, the
accommodati ng portion, and a continued fl ow path
cont dldd ofl & pdtratpeotdmnuesi g ot tdreyehtiraree: dldw parh
portion, the continued flow path portion being
uppeATdBNg6h 1 0 8xd @b Ny 8 Wc@'tﬁg@aﬁeﬁﬂe&me @lane
Wth Tespect to a reference plan: corresponding to a
corr%ép%%%irh{v’gé FPf lt%ﬂ?l(h I Méjl a&fom@dﬁﬁgld _taccdnkh%dated in
I"qui d atcomopdating portion at a standstill state,
and a entrance.flow section a 0 ntyance £ |
the LIGHFTTYNEE g Gridat et h%ﬁaaa %:Jl:r%rg(%t{salgclti on aér’e%llliﬁd @
of the continued flow path or%ion. %g? The jnaqgn
CrosypiRfat s LTI A Nt | T TR TT 10! O et PO He T i g U
container of the liquid supply apparatus js installed
greater alvam ra ageoshate s MppRneRtd ehethecorii My ¢rdallow path
An i magi ng apparatus that forms an i mage by
portibscharging liquid drops froma recording head, the
i magi ng apparatus conprising a liquid supply
apparatus that includes a liquid container having a
contai ner main body that forms a |iquid accommobdati ng
Po6 i PR f OFa LS atihgsthe Liguhed anfdexibl B9 fidlerein
menper that is attached to the contai ner main body

the gﬁguia ggﬁ@éfﬁefo?fs€ﬁé ffq@?&né@§p$$ Ahea i QY di s

ontrodat rng portion, and an air ow path that is
instgfiggdiglatggrgggégjQﬁgtn?ﬁglgﬁggtgnghéSrecording head.

21. An imaging apparatus that forms an image by
discharging liquid drops from a recording head, the imaging
apparatus comprising:

a liquid supply apparatus that includes a liquid container
having a container main body that forms a liquid accommodating
portion for accommodating the liquid, a flexible film member
that is attached to the container main body and is adapted to
seal an opening of the liquid accommodating portion, and an air
flow path that is formed at the container main body and is
adapted to discharge air from the liquid accommodating portion;
and a liquid supply unit for supplying liquid to the

liquid container, wherein the air flow path includes a



adapted to discharge air fromthe |liquid accommpdati ng
portion; and a liquid supply unit for supplying
liquid to the Iliquid container, wherein the air flow
path includes a - 94 a tr@fch forned at the container
mai n body that is divided by a wall and a through
hol e penetrating through said wall. 22. The inaging
apparatus as clainmed in claim?21l, wherein the
a treqyit it bRt Hd'9 i QR StipINR Hh et Jats 19 ri%lt‘éﬂci@é?bl by a

in a carriage that inplenents the recording head.
wall and a through hole penetrating through said wall.

22. The imaging apparatus as claimed in claim 21, wherein
the liquid container of the liquid supply apparatus is

installed in a carriage that implements the recording head.



