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2 Novenber 2006 LIQUI D CARTRI DGE, PRI NTER, AND METHOD FOR CONTROLLI NG

PRI NTER BACKGROUND OF THE | NVENTI ON 5 The present inventioNoYenkare906, 3
liquid cartridge including an electrical rewitable storage portion, a
printer, and a nethod for controlling the printer. In a printer of an ink
jet type which serves to eject an ink (liquid) in a droplet condition from
a head to a recording nediumfor printing, information 10 about the anpunt

of the ink stored in_a renovable ink cartri (LLqui rtridge) for
storing theliQHHD GART RIBSHE i %B'N-BERhé@ﬂlé-ﬁdeSQt%bgobgt‘}ﬁtﬁémeage portion
(internal nmenory) of the ink cartridge. Moreover, informtion about a
threshold indicating that the amﬁﬂﬁ‘lTﬁRt he ink stored in the ink cartridge
is alnmobst zero is stored in a printer body. 15 According to
JP- A-2001- 199081, information about the anpunt of containnment of an ink is
stored in the storage portion of an ink cartridge. A printer reads
i nformati on about the aBACKGHROUND QFNTRBINVENIHONK from the storage
portion and subtracts the anount of consunption of the ink by printing
whi clg i's cal culTHee pregenthenvritiohe relatesm toher Migaidl i cdirpidget iivcludiagd ampdat es
the 20 informati on about the anount of containnent of an ink. The updated
i nf or mat gi@Btrical RMEItable §tefade pbRRNS opABter,Pad koRefod fi domrofiigt thedge. The
printer includes the latest information about the anbunt of contai nment of
the ink Wiﬁt@ information about a threshold indicating that the anount of
the ink 1n the ink cartridge provided in the printer is al nost zero, 25
t her eby deci di r t: t ' gt |k .cartridge
- ( I 2 Nove nbgﬁ %@%@? of Un PRYet BpctWRithtsétled B ojd¥ drltink\Rqlid it @

droplet condition from a head to a recording medium for printing, information

10 about the amount of the ink stored in a removable ink cartridge (liquid cartridge)
for storing the ink to be supplied to the head is stored in the storage portion
(internal memory) of the ink cartridge. Moreover, ihformation about a threshold
indicating that the amount of the'ink stored in the ink cartridge is almost zero is
stored in a printer body.

15 According to JP-A-2001-199081, information about the amount of
containment of an ink is stored in the storage portion of an ink cartridge. A

(g, printer reads information about the amount of containment of an ink from the
storage portion and subtracts the amount of consumption of the ink by printing
which is calculated by the printer from the read information, and updates the

20 information about the amount of containment of an ink. The updated
information is overwritten to the storage portion of the ink cartridge.

The p_rinter includes the latest information about the amount of
containment of the ink with information about a threshold indicating that the
amount of the ink in the ink cartridge provided in the printer is almost zero,

25 thereby deciding whether or not the amount of the ink in the ink cartridge is



al nost zero. When the anount of containnment of the ink reaches the
threshold, the printer displays that the anmount of the ingﬂg’s r%l)gr:?(fo zero
and notifies a warning to a user. According to JP-A-2001- 39" eover, a
host device reads 5 information fromthe storage portion of an ink
cartridge and conpares the read information with information about a
threshol d, thereby carrying out a decision in place of a printer. In the
related printer of an ink jet type, noreover, a head is held in a clean
state an erg?é nt QRARC 5}%% . - at i i h a 10
manner t%@&ﬁe i abl e prlﬁte%\ra&b;@n a \%%/@"?ﬁ@gpﬁd'g rgggyeiggﬁhﬁ%@a@ntenance
of the hgad, .ap ink i.s_ej f t e 0 e er.m,ned..partion

ot her tﬁfnpﬂnge{i WPP'@&S?}@ngﬁ?(ﬂjﬁ?@tf%ﬁﬁ%W Lsugﬁgggtfg%f% ?ﬁé rﬁoeg'%,s her eby

preventi ng t hg head from bei ng cl ogged or contam nated. The ink used for
the mnai WPEHARLR &S ccompdated in a waste liquid storage cartridge (Iiquid

15 cartridge). According to JP-A-2002-29065, a waste |iquid storage
cartridge i ncl'ﬁﬂg%fdé{’gs%@r ajé)éA?ﬁ?mi'g#gaﬁhéngrte@Wﬁbe apd?‘?*ﬁoﬁeytc@r é§ggst ot al
amount obtai ned by adding the anopunt of an acconmpbdated waste |iquid at
each & i niformatinn fipey theostpErass PERIEN: ¢ft 2 INiheritdas apdcompares|thgieadwith a
threshold to be the 20 anmbunt of accommodation in the waste |iquid storage
cart ri dg#fpuoeatirswithopformedioprabauirg thiagheldcthrisbywsarnyég evt acdedsien wast e
liquid storage cartridge is filled wup. However, in any related technique
with respeplacefarprimi@r.cartri dge, for exanple, the internal nenory of an
ink cartridge sinply stores, as a value, 25 information about the anount of
cogt ai nment of lanthentelated prirder of andekijeletyp@, thdesarher hedde held in a

clean state and the maintenance of the head is executed at any time in such a
10  manner that reliable printing can always be carried out. For the maintenance
of the head, an ink is ejected from the head to a predetermined portion other
than a printing medium or is forcibly sucked from the head, thereby preventing
the head from being clogged or contaminated. The ink used for the
maintenance is accommodated in a waste liquid storage cartridge (liquid

15  cartridge).
According to JP-A-2002-29065, a waste liquid storage cartridge
C includes a storage portion. The storage portion stores a total amount obtained
by adding the amount of an accommodated waste liquid at each time. A
printer compares the total amount of the waste liquid with a threshold to be the
20 amount of accommodation in the waste liquid storage cartridge possessed by
the printer, and decides whether or not the waste liquid storage cartridge is filled

up.

However, in any related technique with respect to an ink cartridge, for
example, the internal memory of an ink cartridge simply stores, as a value,

25 information about the amount of containment of an ink. In order to decide



whet her or not the amount of containment of the ink is alnost zero fromthe
i nformati on about the anmount of containnment of the ink, it Is necessary to
conpare the information with a threshol d possessed by a pfiNevember2@P6nhost
device. For this reason, the printer or the host device is required to have,
as 5 basic information, information about the specifications of an
attachable ink cartridge and a threshold for deciding that the anount of
the residual ink is reduced- Wen an ink cartridge is newy added or the
speci ficatiqns such he ink 2] of existi i,nk cartridge are
vhried,  mithgr At Wbl arEBRRTREnCEr I B plfeu Bl GRS The
anount of containnment of the ink is to be 10 correct|y.grasped corrgespondi ng
Co the vAPERTPDAN Fotuietnen dBauTt ot GO EROf RS 1Bk i ISIGBCS ATV I I of at od
technique with respect to the waste liquid storage  cartridge, noreover, the
storage FoMRYE e iHermelien with@ H‘@?B?'Qg%"%s&sﬁgi’d@é a PrmsryOs@ohest as a
val ue, the amount of containnment of the accommpdated 15 waste liquid. In
order to dfvigele Rprethifereasonndie prstaiat e heplideviteisarpsiuiredrtorhange ass al nost
filled up fromthe information about the ampbunt of containnent of the waste
liqui 8, ibasic infecmetany inforratiparabautethenspecificatomswiof fan Ettachables ik d
possessed by the printer. For this reason, the printer is required to have,
as basi ¢ danfricigeaéndrg tlareshokss fayl dedidithigctiiat ke cimoliat obthed rasidualt indf is20
accommodation of the waste liquid and information about the specifications
of the aktacddbl¥hemsae ihk qgartddge is age/l\c adtied dgehe Wresifichdom@steh ldsqui d
storage cartridge is newy added or the specifications such as the anount

of -accorfedak capacify éhen existing ik vadtiégd b ahied, duABErnteret tHedﬁmgaém varied,
fur(t__her nore, the programof the printer is to be changed and the anmount of

25 acconmgydpé ig?irrhtérfis & ®evaringed dhd theddoanf of dorHBinBidnt F tigd ik ie th debe
correctly 3 Novenber 2006
10  correctly grasped corresponding to the variation in the specifications of the ink
cartridge
In the related technique with respect to the waste liquid storage
cartridge, moreover, the storage portion of the waste liquid storage cartridge
simply stores, as a value, the amount of containment of the accommodated
15 waste liquid. In order to decide whether or not the waste liquid storage
cartridge is almost filled up from the information about the amount of
L containment of the waste liquid, it is necessary to compare the information with
the threshold possessed by the printer. For this reason, the printer is required
to have, as basic information, a threshold indicative of the total amount of
20 accommodation of the waste liquid and information about the specifications of
the attachable waste liquid storage cartridge. When the waste liquid storage
cartridge is newly added or the specifications such as thé amount of
accommodation of the existing waste liquid storage cartridge are varied,

furthermore, the program of the printer is to be changed and the amount of

25 accommodation of the waste liquid and a fill-up situation are to be correctly



grasped corresponding to the variation in the specifications of the waste
liquid storage cartridge. Further, in a related ink cartyjdge. ing a
waste liquid containing portion and an unused ink cont ai%’#%ge"?)%??bgﬁ whi ch
are integrally forned each 5 other, a volune of the waste |iquid containing
portion is smaller than that of the unused ink containing portion for a
plurality of colors Y,MC K Therefore, the related ink cartridge has a
probl emthat waste ink can not be supplied to the waste |iquid containing
portion in a case that all, unused. itnk in the Ii.%%l.d co?gkai ni Qg portion is
sucked oIPSBGI £OLESRANAG IR YR IRUOECIRULE SRACTIRRIORS PivREE QB ai ni ng
portion is filled with the waste |Iiquid. SUMMARY OF THE | NVENTION I n

consi der #P1age AR probl ens, it .is an object of the invention to provide
aliquid cartridge, a printer and a nethod for controlling a printer in 15
whi ch the progriatihsr, ime miatedepkorariidessinclusling @ waste hedldneddaindde
changed corresponding to the specifications of the liquid cartridge to be
used as pertionkandCap ainusiedgok montainiagt romipguvhick tase dgiegeaiivt foragd eaen i f t he
specifications of the |liquid cartridge are changed. Al so, another object of
t he ifnveothegma velunte pf te deste Iipad contdinidgtpertionis s@allerthamnthatof dre
detecting a near-full state of a waste liquid containing portionin a

i qui d cafiugedligk, cdritein@riyy pertionffer tai prerality of ceboasd, ¥, Ciepl Brosafore, theri ng, of
the liquid cartridge can be determ ned by judgi ng whether a near-full state

of the nagbd ihk@drdidge e ave®bterhitasi daemnirdd BAN G Wd sgppliedl geteet ed or
an end state of the ink in an ink containing portion is detected. 25 In

or der towasti aYEidt BEnRAME BEHieRt in aCeasdi that tah UABsEH 8pRNh tHe JigiRy ember
2@0 invention, there is provided a liquid cartridge, conprising:
containing portion is sucked out by a cleaning operation because the waste

10 liquid containing portion is filled with the waste liquid.

SUMMARY OF THE INVENTION

in consideration of the problems, it is an object of the invention to
provide a liquid cartridge, a printer and a method for controlling a printer in
15  which the program of the printer or a host device does not need to be changed
corresponding to the specifications of the liquid cartridge to be used as an ink
C cartridge or a waste liquid storage cartridge even if the specifications of the
liquid cartridge are changed.

Also, another object of the invention is to provide a near-full detection
20 mechanism for detecting a near-full state of a waste liquid containing portion in
a liquid cartridge, thereby a life time , for example, replacement timing, of the
liquid cartridge can be determined by judging whether a near-full state of the
waste liquid in the waste liquid containing portion is detected or an end state of

the ink in an ink containing portion is detected.

25 In order to achieve the above object, according to the present



an ink cartridge, which has a first housing portion for containing a |iquid
therein for supplying the liquid to an apparatus; a waste lb%vgm%[apﬁ
cartridge, which has a second housing portion 5 for contaiiing a waste
liquid to be supplied fromthe apparatus; and a rewitable nonvolatile
storage portion, which stores a first threshold and a second threshold,
wherein the first threshold indicates a near liquid end state in which the
liquid in the first housing portion is near to end; and 10 wherein the
second threshol d indicates a near full state in which the waste liquid in
the secomVHBies MErest Pidedangyid ¢atridge, COMPESIE ng to the |iquid
cartridge, the thresholds regarding the liquid volume and the waste |iquid
vol une of the fPPdAK aAMrdeR OMAICAH@SiantyspbpusipaPastion facontainit@ra liadge and
the waste liquid cartridge are stored in the storage portion 15 provided in
t he |i quitherean faristigplyiriththef iquid te An@pparatusepr esents a vol une obt ai ned when
the liquid is supplied to the apparatus and runs short. The second

t hreshol d r epr esemasteaiquid sheragbt cErtieigeywwdnch hasvaseeomd dgoudingsporioppl | ed

fromthe apparatus and fill near to full. By referring to the first and
second t Hpesdrithihing atwdste ligaii tolbe $uprtiadiffom ghaappalmifieand he anmount of the
20 residual liquid in the ink cartridge is elimnated and the housi ng

portion is al nogtreweit@ble sl oNMteé ResragBeodtenNivhith $toeesrasfiret trasheldi n t he
liquid cartridge is near to full state. In other words, it is possible to

clearly deei&l8ctdi®y iHre8h@f, the exchange of the |iquid cartridge.
Preferably, the storage portion stores anmount information about a 25 liquid

e aong ' A ATy AL ol Ll i ch pa e S 2
housi ng BRI Athe F& housing portion is near to end; and
10 wherein the second threshold indicates a near full state in which the
waste liquid in the second housing portion is near to full.

According to the liquid cartridge, the thresholds regarding the liquid
volume and the waste liquid volume of the first and second housing portions of
the ink cartridge and the waste liquid cartridge are stored in the storage portion

15 provided in the liquid cartridge. The first threshold represents a volume

obtained when the liquid is supplied to the apparatus and runs short. The

C second threshold represents a volume obtained when the waste liquid is

supplied from the apparatus and fill near to full. By referring to the first and

second thresholds, it is possible to easily grasp whether the amount of the

20 residual liquid in the ink cartridge is eliminated and the housing portion is almost

empty and whether the amount of the waste liquid in the liquid cartridge is near

to full state. In other words, it is possible to clearly decide the time of the
exchange of the liquid cartridge.

Preferably, the storage portion stores amount information about a

25  liquid amount of the liquid contained in the first housing portion and a waste



storage portion is electrically conducted to the apparatus when the liquid
cartridge is attached to the apparatus. The amount informat' P{g ;?&é‘l rst
and second thresholds stored in the storage portion are tra i the 5
apparatus. The anpunt information stored in the storage portl on i s updat ed
by the apparatus every tinme when at | east one of the liquid anobunt of the
liquid contained in the first housing portion and the waste |iquid anpunt

of the waste |liquid contained in the second housing portion is changed.
According . to this tr ture, the latest |iquid anDu in the first portion
' 10 alllpsyrdatisual ob it esteoh B A ERed i eRe GBI s Td PRI | gt
cartrldge in relatlon to the liquid amunt of the liquid in the first

housi ng pBPiEIsh Pioﬁ“%dﬁtia’éﬁtrtcé‘“)’twq‘-ﬁqeﬂ tehingspeParatey whepaendgaite | at est
liquid amount with the first threshold, it is possible to decide the tine
of the exeatiitige of attachad fuithe eaperatdge. Thetamourfuindoramaiont aad dhe Hisst
threshold for carrying out the decision are stored in 15 the storage portion
of the |iand decandrihdeghddyetdred bsmdhe Fsdotagee poftionharee tiamamitied danthee
decided by only the information of the storage portion. (y - Preferably, the
first Shousppegafus t i amolnidiesorangtionr stbredyindthetstodegef portios tntpdateddypl ur al
kinds of |iquids respectively. The storage portion stores the anount

i nformatitpe ghsarbtushevenyolime whereat headt drive opltives diuid as®uat of itigelilidaid 20
According to this structure, the first housing portion of the ink cartridge

i ndi vi duaddntaineBqATIRE FrsiShdling pBRidis ahathe /asd | u.gu@ &Bohi 8Nthd WasRI N and
supplies a proper one of the l1quids to neet the demand of the apparatus.

The stor| BOR iy F‘ntt%es‘écbhﬁ h%@@#@tp&iloﬁ@é‘&ﬁérﬁﬁ@ﬁt of each liquid and can
ys irmeach of the amounts of use. 25 Preferably, the ink cartridge

and the wast e | igudoting b thid$erugife, Fredalidy fEBRrantOfR inithé fisstHdriod /7 med.

10 always updated and stored in the storage portion of the liquid cartridge in
relation to the liquid amount of the liquid in the first housing portion in addition to
the first threshold. By comparing the latest liquid amount with the first
threshold, it is possibie to decide the time of the exchange of the liquid Qar’tridge.
The liquid amount and the threshold for carrying out the decision are stored in

15 the storage portion of the liquid cartridge together and the time of the exchange
can be decided by only the information of the storage portion.

Q Preferably, the first housing portion includes a plurality of tanks for
containing plural kinds of liquids respectively. The storage portion stores the
amount information about the amount of each of the plural kinds of liquids.

20 According to this structure, the first housing portion of the ink cartridge
individually accommodates the liquids having various functions therein and
supplies a proper one of the liquids to meet the demand of the apparatus. The
storage portion stores the amount of containment of each liquid and can always
confirm each of the amounts of use.

25 Preferably, the ink cartridge and the waste liquid cartridge are



According to the present invention, there is also provided a printer,
conprising: a head, which ejects a liquid; 5 aliquid car%ridge whi ch

i ncludes: an ink cartridge, which has a first housing por iNgyemper 2006
containing the liquid therein to be ejected fromthe head to a printing
mediumfor printing; a waste liquid storage cartridge, which has a second
housing 10 portion for containing a waste liquid which is not used for the
printing; and a rewritable nonvolatile storage portion, which stores a first

t hresh ond threshold; and a witing/reading portion, which reads
the fi Btgg%ﬂg@giegﬁd thresholds fromthe storage portion, 15 wherein the

first threshold indicates a near, liguid e tate in i,ch the. liquidin
the first ho F%H%;r ?(? grﬁei%reﬁ% tr 'WV%HQ‘E'&; H’%ﬁ% i¢ %Jérpé&%d?ﬁea sﬁa(%ﬂd t hreshol d
indicates a near full state in which the waste liquid in the second housing
porti oRCI®IEERY to full. According to the printer, by referring to the first
and second thresholds, 20 it is possible to easily grasp whether the liquid
anount of t healheqdj @hiah ¢jretsiankquidartridge is elimnated and the first
housing portion is alnost enpty or whether the waste |iquid amount of the
wasd e |iquid atiquidecarttisige, Whigh ihcliessi i dge is a near full state. In other
words, it is possible to cleanlg deci de %he tige of the exchange of the
liquid cartridge. 2%PriBKeCaBlIgge Nigh oPageapbreti HRUENS EOTIeY{ I amount
information about 7 2 Novenmber 2006 a |iquid amount of the liquid
cont ai feataining e fiquigitharsin thge siRated frognthaagad to a printing medium for
C ; printing;
i a waste liquid storage cartridge, which has a second housing
10  portion for containing a waste liquid which is not used for the printing; and
a rewritable nonvolatile storage portion, which stores a first
threshold and a second threshold; and
a writing/reading portion, which reads the first and second thresholds
from the storage portion,
15 : wherein the first threshold indicates a near liquid end state in which the
liquid in the first housing portion is near to end; and
( wherein the second threshold indicates a near full state in which the
waste liquid in the second housing portion is near to full.
According to the printer, by referring to the first and second thresholds,
20 it is possible to easily grasp whether the liquid amount of the liquid in the ink
cartridge is eliminated and the first housing portion is almost empty or whether
the waste liquid amount of the waste liquid in the waste liquid cartridge is a near
full state. In other words, it is possible to clearly decide the time of the

exchange of the liquid cartridge.

25 Preferably, the storage portion stores liquid amount information about



i quid amount information about a waste |iquid amount of the waste liquid
contained in the second housing portion. The witing/reading portion reads
the liquid amount information and the waste |iquid anmount %R‘@V%’ﬁ??rc?rpofsrom
the 5 storage portion. The printer further conprises a determ nant, which
judges either whether the liquid anmount of the liquid anmount information
read fromthe storage portion reaches the first threshold or whether the
waste liquid am)unt of the waste |iquid anmount information read fromthe

st orage h I I f \/ or age
portion gﬁo es g&;tptguﬁ u'a or rra%?dﬁstg oﬁltjrt'St mugﬁlguﬁéﬁghﬁn({ Q%fﬁ%
liquid c |ned| e f r i
i nfor matr aB@t? ng ﬁﬁé‘?‘@‘{’ﬁ ﬁtit’](gd{ %ﬂ)rﬂﬁ?t% ﬁhﬁ'ﬁe%\ag)% c#f d‘%%% lﬁgﬁ#ed in
t he second hous orti o The Wi |ng/ ad| ortion re ads t I|qU| d
hrount | APBARA] BdnBrApcpRd hekans boang @M@@df%ﬁ? R0 Tepds 4
portion. The printer further conprises uned | |d cal cul ati ng
por t i on, liaydi eMoyph dpfegmatien |anguthe é(Yﬁﬁﬁ‘ﬁt 'q @W”to% Yoo dfisuned
liquid anmount of the liquid in the first housing portion and the liquid
ampurft  FieTragerarien whil 08 RréteeAdtisr CHRPIASS ihgleteratnan), pyhich dHdges wast e
l'iquid anmount calculating portion, which updates the waste |iquid anmount
i nf or mat edhemabethesihe diquidvampent phtredliauid @mowtt infesmatien eead disind the
corresponding to a part of the consuned |iquid anobunt and the waste |iquid
anount i sfaragapodionveaches she Gesdl thriegholdeonwihethegthewdstegiquod aimmunt Bhe
wri ting/reading portion wites the updated |iquid anmount information and
‘updatredwasts Bqlidoamduatnioformatiohoremat from the stbimgesportiageregahes dine 25
r di ng to this structure, the printer includes the witing/reading 8 2

Novenber s@6dfd thpesholdn havi ng such a function, and the ink consunption
anount cal cul ating

10 Preferably, the storage portion stores liquid amount information about
a liquid amount of the liquid contained in the first housing portion and waste
liquid amount information about a waste liquid amount of the waste liquid
contained in the second housing portion. The writing/reading portion reads the
liquid amount information and the waste liquid ihformation from the storage

15 portion. The printer further comprises a consumed liquid calculating portion,
which updates the liquid amount information based on a consumed liguid

C amount of the liquid in the first housing portion and the liquid amount

; information which is read by the writing/reading portion, a waste liquid amount
calculating portion, which updates the waste liquid amount information based on

20 a waste liquid amount of the waste liquid corresponding to a part of the
consumed liquid amount and the waste liquid amount information which is read
by the writing/reading portion. The writing/reading portion writes the updated
liquid amount information and the updated waste liquid amount information to

the storage portion.

25 According to this structure, the printer includes the writing/reading



portion. By these functions, the storage portion of the liquid cartridge

al ways stores the latest liquid anount of the liquid and the | atest waste

|l iquid amount of the waste liquid. 5 Preferably, the cons ék%ﬁ&#b@oe ‘

cal culating portion cal cul ates the consunmed |iquid amount of the Tiquid in
the first housing portion based on: a calculation for calculating a first
liquid ejection anmount of the liquid c ejected fromthe head for the
printing; a calculation for calculating a first liquid suction anount of the
liquid 10 sucked fromthe head in an attachnent of the ink cartridge and a

second | igptiioh revivig sochmdohctin, tdred lthe unkl conskmption ameani egloafatinge head;
a calculation for calculating a second liquid ejection anount of the |I|iquid

ej ected igorfib@shBpghese Wndidnshehd stithde ipdrifdre et ek liquid aretieamaRd
portion other than the printing mediumfor preventing the head from being

cl ogged idorekihknstdat ia@ﬁapﬁ%@dﬁhs%ﬁw aid 0 BRdst Gl telighiadsmbist drat est

| i qui d anmount contai ne irst housing portion based on the first and

second litﬂ@v%sﬁé‘ﬁé&fcfn anmounts and the first and second suction anounts in
accordance w results of the calculations. 20 According to this

t , the |4 gui | a0t Lat. i Dort | t i nt
cal cuPat o5 t no SATHEOE? THeCPiREdoo  BaEtisfhar BoryR, arlides 8.7 o
the ink d f I [ flashi mapntain the f ti f the head
rospect i varyoit Sl e Qah VR Br8bl sefon REaBR: he k- 1
the ink tridge b th | t the cal cuyl ation. he .i nk 25

e sumet o s PHRSBaR ot GV ol DSl S Bhab Rt oDl 2o
9 2 Novenher 2006 foFa ea(%h t;ig]ura)os_e can be cal culated and the anount of
confai nefieCtER TiHB theykepd for the printing;

a calculation for calculating a first liquid suction amount of the liquid

10  sucked from the head in an attachment of the ink cartridge and a second liquid
suction amount of the liquid sucked in cleaning of the head;

a calculation for calculating a second liquid ejectioh amount of the
liquid ejected in flashing in which the liquid is ejected to a predetermined portion
other than the printing medium for preventing the head from being clogged in

15  the printing; and

a calculation for calculating the latest liquid amount contained in the

C ; first housing portion based on the first and second liquid ejection amounts and
the first and second suction amounts in accordance with results of the
calculations.

20 According to this structure, the liquid consumption amount calculating
portion of the printer calculates the amount of the ink used for the printing and
the amounts of the ink used for cleaning and flashing to maintain the function of
the head respectively and newly calculates the amount of containment of the ink
in the ink cartridge based on the result of the calculation. By the ink

25  consumption amount calculating portion, the amount of consumption of the ink



the ink cartridge can also be grasped. Preferably, the waste |iquid anmount
cal culating portion calculates the waste |iquid anmount bqgsd on. ;% g
calculation for calculating a first liquid suction anount OYHR T 8

sucked fromthe head in an attachnment of the ink cartridge; a calculation
for calculating a second liquid suction anount of the liquid sucked in
cleaning of the head; a calculation for calculating a liquid ejection anpunt
of the quuid 10 ejected in flashing in which the liquid is ejected to a

det o e i ma th
Read 1 r ol R rbé%% c%”beer %%'é“'%gerég Ft e Uiy BESpEAbaRORYE Bk ML) at ng
the | atest ste gw d nt contéu ned in the second housing portion
based onﬁ'feh'é‘ |cia(5tu|dg é]a@c?% CHHBtRT%and the first 15 and second suction

t h | t f th I | at A to thi
truct ure. ¢ ho BELPEDIN.UPIVEBRSUHA IO HoRRC 120 GaTIATT R8I CHIET S of e

printer cal cul ates the waste |iqui d anmopunt of the liquid wused for cleaning
and f| asmiaste iglig@mauntipasgd Gincti on of the head respectively and newy
calculates the waste |iquid amount of the waste liquid in the waste 20
liqui® cartri dge deéassatiarhfarhealedating afirst Higuidisootien epmursyoftthe hade 1i quid
amount cal cul ating portion, the waste |iquid amount for each purpose can be
cal cul at sdcketifromethedsstas ihia:{uiatuad?mmttofdhenmlecamgigﬁ;l iquid in the waste
liquid cartridge can also be grasped. Preferably, the printer further
conpri ses an at 4 aaluredigndfot calculaiihgra s@forichigyuid quetibreamount gétheslicatid ached to
the attaching portion, the storage portion is 10 2 Novenber 2006
el<ec‘t ri calithedonseahiag dfthé heady i ting/ readi ng portion. The witing/reading
N a calculation for calculating a liquid ejection amount of the liquid
10 ejected in flashing in which the liquid is ejected to a predetermined portion other
than the printing medium for preventing the head from being clogged in the
printing; and
a calculation for calculating the latest waste liquid amount contained in
the second housing portion based on the liquid ejection amount and the first
15  and second suction amounts in accordance with results of the calculations.
According to this structure, the waste liquid consumption amount
Q calculating portion of the printer calculates the waste liquid amount of the liquid
used for cleaning and flashing to maintain the function of the head respectively
and newly calculates the waste liquid amount of the waste fiquid in the waste
20 liquid cartridge based on the result of the calculation. By the waste liquid
amount calculating portion, the waste liquid amount for each purpose can be
calculated and the waste liquid amount of the waste liquid in the waste liquid
cartridge can also be grasped.

Preferably, the printer further comprises an attaching portion. When

25 the liquid cartridge is attached to the attaching portion, the storage portion is

10



portion reads the liquid amount information, the waste |iquid anount
information and the first and second thresholds fromthe Etr\Por ?Q‘%elp%(}é on.

The witing/reading portion updates the |iquid anount i nf 67 L] On every

time when 5 the liquid anobunt of the liquid in the first housing portion is
changed. The witing/reading portion updates the waste |iquid anount
information every time when the waste |iquid anmount of the waste liquid in
t he second housing portion is changed. According to this structure, the

| atest |iquid amount jnfo ti,00 IS, l.ways stored-in the storage
porti on. %?‘étf'gﬁg\g@%m{%ge#i sttﬁehowzlf'ﬂépﬁ%?lﬁsoﬁoﬁ'r?& udgbea\“ﬁﬁmgz{%??&gof t anks
for contaipin L ugal . ki.nds of lLiguids r ectively. The storage  portion
stores trP?rP'PPg’ag%G g}‘?oltﬂﬂ'diam%mrﬂflgﬂﬂaﬁ%ﬁﬁ t%t%ﬁgéﬁa@pu@g@ﬁorg?at e plural
kinds of liquids. According to this structure, the first housing %orti on
i ndi vi dusang, thes fist oanddaeednd nkyeshdldsgranpl theal §tejas eotiePs  dhecol or
printing, for exanple, and the printing expression of the printer can be
di ver si f i watingffrading pegéiorcupgaiesi the liaud @snaumd infogmatioaryahy tigie den i nk and
each amount of use can be always confirned. Preferably, the ink cartridge
and t be viast kquid carnduntapt theldiguit é the first bousing ypartioneid. chiangsiddi ddiet o t his
structure, the waste liquid and the liquid are acconmmopdated in the
i nt egr at ewrifing{reaticgipertiiciyepddtesrtebovastetligeid amecintiirfoohatian teaehntime can be
sinplified and the storage portion can also be provided in one place. Thus,
t he cart rwidge the weaty lityoidreamoiliret. of2be Aeasie diquigl inothehseqanelstesusingnpertianon,
there is also provided a nethod for 11 2 Novenber 2006 controlling a
priCJ»t_rer, ie @mRhyetng:

According to this structure, the latest liquid amount information is

10 always stored in the storage portion.

Preferably, the first housing portion includes a plurality of tanks for
containing plural kinds of liquids respectively. The storage portion stores the
liquid amount information about the amount of each of the plural kinds of liquids.

According to this structure, the first housing portion individually

15 accommodates inks having a plurality of colors for color printing, for example,

and the printing expression of the printer can be diversified. The storage

C portion stores the liquid amount of each ink and each amount of use can be
always confirmed.

Preferably, the ink cartridge and the waste liquid cartridge are

20 integrally formed.

According to this structure, the waste liquid and the liquid are
accommodated in the integrated liquid cartridge. Therefore, the structure of
attachment can be simplified and the storage portion can also be provided in
one place. Thus, the cartridge is easy to handle.

25 According to the present invention, there is also provided a method for

11



reading a first threshold regarding a liquid and a second threshold

regarding a waste liquid froma rewitable nonvol atil e storage rti of a
liquid cartridge, the liquid cartridge including an ink ca?raltg?‘f‘%agr\%ﬁﬁ%h has

a first housing 5 portion for containing the liquid to be ejected froma
head and a waste liquid storage cartridge which has a second housing
portion for containing the waste |iquid which is not used for the printing;
and transmtting a predeterm ned instruction either when a |liquid anount of

the liquid ctor][.lai ned. itn t he f.isr st housing portion reaches the first
t hr eshol d*@POMRE GRS RBEPESIT%ui d anount of the waste Iiquid contained in

t he second housing , portipon jeach t he second t.hreshol d. Accordin o the
net hod of contrdlegfj g tSerit ﬁ[‘@s?‘ﬁéeg?ﬁdM%? ‘é‘BI%ny‘% "‘lﬁéco'ﬁ@rtbbﬁsch%f‘%at t he
ink cartridge is alnost enpty of the Ijquid on a display or through a |anp
di spl ay, feﬂar@m@wgs#%hqwatfrqwi%gewraaa%mvoatﬂﬂisgcﬁﬁawqrw o6 adiguifbrt t hat
the waste liquid storage cartridge is alnost full with the waste |iquid on
a di spl aycaitridgs.dogHhiaeid earpidgesipcliding an irkkearylidas whighohas qifiet hausindiser .
The ClI user can know that the liquid in the ink cartridge is al nost enpty
of theb | i paitwnofor tdoataiaingethle iguid totiee sipetedhfrom dghead amidnasvadtalliquid t he
waste liquid through the notice. 20 Preferably, the nmethod further '
conpri si ngtoragadartgdge which thaaresatondhousiagipmrtiath dort cottaining thel wastaint  of
the liquidin the first portion fromthe storage portion; calculating a
consuned |iquidiwhiemizxmst fed foe the guntihg;raridhe first housing portion: 25

updating the liquid amount information based on the consunmed liquid 12 2
NO\Iéqber 2006  a@ngrhittaitda Phedéteadinddinstuatiorusithdriiiesimatliceid amddint of
the liquid contained in the first housing portion reaches the first threshold or
10 when a waste liquid amount of the waste liquid contained in the second housing
portion reaches the second threshold.

According to the method of controlling a printer, the printer displays the
purport that the ink cartridge is almost empty of the liquid on a display or
through a lamp display, for example for notifying to a user or displays the

15  purport that the waste liquid storage cartridge is almost full with the waste liquid
on a display or through a lamp display, for example for notifying to a user. The
C user can know that the liquid in the ink cartridge is almost empty of the liquid or
the waste liquid storage cartridge is almost full of the waste liquid through the
notice.
20 Preferably, the method further comprising:

reading a liquid amount information about the liquid amount of the
liquid in the first portion from the storage portion;

calculating a consumed liquid amount of the liquid in the first housing

portion:

25 updating the liquid amount information based on the consumed liquid

12



witing the updated |iquid amount information to the storage portion. The

nmet hod further conprises: judging whether the liquid anp
updated liquid anount information reaches the first thregkr;ﬁoqvgl;:nbaeﬁ%é%f orm ng

a near liquid end state based on a result of the judging function. The first
t hreshold indicates the near liquid end state in which the liquid in the
first housing portion is near to end. The nethod further conprises: 10

j udgi ng whet her the |iquid amount of the updated |iquid anount information

reaches?}ngﬁmi hé%n%ﬁ%%@”@ﬂa"%%t"%ﬁ@?@?ﬁ %Hcgear liquid end state based on

a resul unction, first threshold indicates the
near liquid end.state in iich .15 the liquid.in the first housing portion
is near to endwr'/a-\'a%h?%ijﬂ%awlgg%ﬁhlbol ﬂ@PHBH',nf(ﬂHéaq}?ﬂ tt?ttBF S(t’%ﬂagapé)[rﬁ “the |i qui d
amount based on the consuned |iquid ambunt which is consumed by the
printer. It is decided whether or not the |iquid anbunt cal cul ated reaches
the first threshold and near-end in a state in which the |iquid anount runs
short is broughfe mMetBodofuringnicemprisest Judaing whetbar the dedid aaogpbolritten to
the storage portion of the ink cartridge and the latest liquid amount is

al weys Heoredaterrlisrig amoynt irfermsaticiureachrg the ficstitbreshpld; lendcisfrsomee | i qui d
amount of the liquid in the first housing portion includes: calculating a
first | agquéar bBeidt ¢ shateupasest onha resyllial hieeitidging fumstione Th® firshd for t he
printing; 13 2 Novenber 2006 <calculating a first liquid suction anmount of

t he | i qthréskoldkimdidatesnthéenderaliquid emd astatec mevitictofthe Heuichkin ctivet fiistige and a
second |iquid suction anopunt

( ; housing portion is near to end.

- The method further comprises:
10 judging whether the liquid amount of the updated fliguid amount
information reaches the first threshold; and
informing a near liquid end state based on a result of the judging
function,
wherein the first threshold indicates the near liquid end state in which
156  the liquid in the first housing portion is near to end.
According to the method, the printer calculates the liquid amount
Q based on the consumed liquid amount which is consumed by the printer. It is
decided whether or not the liquid amount calculated reaches the first threshold
and near-end in a state in which the liquid amount runs short is brought. The
20 liquid amount which is calculated is overwritten to the storage portion of the ink
cartridge and the latest liquid amount is always stored.
Preferably, the calculating function of the consumed liquid amount of
the liquid in the first housing portion includes:

calculating a first liquid ejection amount of the liquid ejected from the

25 head for the printing;

13



of the liquid sucked in cleaning of the head; calculating a second liquid

ejection anount of the liquid ejected in 5 flashlng in I idis
ejected to a predeterm ned portion other than the pri nt%ﬁ%ﬁﬁer%ﬂ%

preventing the head from being clogged in the printing; and cal cul ating the
| atest |iquid anbunt contained in the first housing portion based on the
first and second |iquid ejection anmounts and the first and second suction
anounts in accordance with results of the calculating functions. 10 In the

above nethod, the, functi .n n u n of the
i nk i ncl udes thé:agc[ug% gnfggﬁ Bﬁ@gt%gbph%néprﬁtu% '9‘23 ?%%%% tng@ & t he
printing and, t he anpu faor, the cl and the | ashi ng
Po. el nt d69c oo BIGETBRB" LS oS e, 806 Sr5oah ATHES ER FTPU n ¢ ne
amount of contai nment of the |nk in the jnk cartridge based on the result of
15 the cdfdne gavishsugspddn cipasing Akt "Eetl'&ﬂd the anount of consummation of the
ink for each purpose can be cal cul ated and the anount of contai nment of the
ink in the inkcelguatingge sasond diguise eifctispeamoppkoérthe| Nguid rriestedhisd
further conprising: reading a waste |iquid anmount information about the

wast e 5l i diasthin2 i whininthediquithés aigsted td guiradeterminedspediod giber tham theom t he
storage portion; calculating a consuned waste |iquid anount of the waste

l'i quid cqasrirémdneldimgw far prepantingthet eadivormurasdg iclagged iartioa ptintiogidartd ng t he
waste |iquid amount information based on the consuned waste |iquid anmount
and the read wasiakcdlating dhanttedt ligqdidr ambuoh;containgd nr ithe rfgst heusppdat ed
waste liquid amount information to the storage 14 2 Novenber 2006 portion.
Pr e(ber abl portibha¥etiherd tHalfitdt eindcseguridsliquid ejection amounts and the first and
) second suction amounts in accordance with results of the calculating functions.
10 In the above method, the function of calculating the amount of
consumption of the ink includes the steps of calculating the amount of the ink
used for the printing and the amounts of the ink used for the cleaning and the
flashing to maintain the function of the head respectively and newly calculating
the amount of containment of the ink in the ink cartridge based on the result of
15 the calculation. By each of the steps, the amount of consummation of the ink
for each purpose can be calculated and the amount of containment of the ink in
C the ink cartridge can also be grasped.
Preferably, the method further comprising:
reading a waste liquid amount information about the waste liquid
20 amount of the waste liquid in the second portion from the storage portion;
calculating a consumed waste liquid amount of the waste liquid
corresponding to a part of the consumed liquid amount;
updating the waste liquid amount information based on the consumed

waste liquid amount and the read waste liquid amount information; and

25 writing the updated waste liquid amount information to the storage

14



j udgi ng whet her the waste |iquid amount of the updated waste liquid anount
informati on reaches the second threshold; and 5 informng a Efar iqﬂk% ful
state based on a result of the judging function, wherein t A&YETBRY
threshold indicates the near liquid full state in which the waste liquid in
t he second housing portion is near to full. In the above nethod, the printer
cal cul ates the anount of containnent 10 of the waste liquid in the waste

| iquid storage cartridge based on the anount of the ink corresponding to
the waste li.quid on the basis of the anmbunt of consunption of the ink
consuned W?“ Re printer. It is decided whether or not the amount of

contai nment thus_cal cul ated reaches the threshold and the waste |iquid
storage cartri ddper“:'l?%fagyrr%é? Ped g‘f”@ﬁ&"&?ﬁﬂﬁ'ﬂg-of the waste liquid, that is,
15 near-full is brought. The anmpbunt of containnment which is calculated is
overwitten to tiHdgiggovhgbepdhe ivwstefiquit amaunt afitha; pdated yastediauid dge and
the newest anount of containnment is always stored. Preferably, the

cal cul at i agotioheferoratish regehes theigeepratdreshalguand anount of the waste
liquid in the second housing portion includes: 20 calculating a first liquid
sucti dn anount ahfariming iayuiedr dipkddull radatet basetieenl d mesuit aift thehjvslgingf t he
ink cartridge; calculating a second liquid suction anount of the liquid
sucked i nfunctieani ng of the head; calculating a liquid ejection anbunt of the
liquid ejected in flashing in 25 which the liquid is ejected to a

predet ermi ned poghérein ahdesedomanttirbshgidi intdicates 1%e hdspvieydierfuf 0dléte iredi um
for preventing the head from being clogged in the printing; and cal cul ating

t he(-l at esfyhighsthe wadiyiligurimuné seedh@hbasdingpdriien se@dcto full.
- In the above method, the printer calculates the amount of containment
10 of the waste liquid in the waste liquid storage cartridge based on the amount of
the ink corresponding to the waste liquid on the basis of the amount of
consumption of the ink consumed by the printer. It is decided whether or not
the amount of containment thus calculated reaches the threshold and the waste
liquid storage cartridge is almost full of the amount of the waste liquid, that is,
15 near-full is brought. The amount of containment which is calculated is
overwritten to the storage portion of the waste liquid storage cartridge and the
(: newest amount of containment is always stored.
Preferably, the calculating function of the consumed waste liquid
amount of the waste liquid in the second housing portion includes:
20 calculating a first liquid suction amount of the liquid sucked from the
head in an attachment of the ink cartridge;
calculating a second liquid suction amount of the liquid sucked in
cleaning of the head;

calculating a liquid ejection amount of the liquid ejected in flashing in

25 which the liquid is ejected to a predetermined portion other than the printing
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housi ng portion based on the liquid ejection anmount and the first and second
suction amounts in accordance with results of the cal cul a%ir\ﬂ% f%nc%'@ s. 5
According to the nethod, the step of cal culating the anoufit FMDBEDL (ﬂsﬂpti on
of the ink includes the steps of calculating the amount of the ink wused for
the printing and the anbunt of the ink used for the cleaning and the
flashing to maintain the function of the head respectively and newy
calculating the anmount of containnent of the waste liquid in the waste
liquid storgge 0 cartridggﬁe ased. on the result .of the tcal_cul tion. By each
of the st/BHAUM L PTGYIHR TR0 590K N ARE PEPIRG AN Dur pose

i ncludi ng the amount of the waste |liquid can be calculated and the jnk can
be managed m nulcércywﬁatm MR O@g'ﬁ[ﬁomwm@efgmrﬁgea?ﬁﬁp@dobj ects
and advant ages of the present invention will becone nore apparent b

descri bi MPUSNAEPHIAN preed onetnechiatis sigstioneameuniandsthenfirst @ndwreaendef er ence
to the acconpanying drawi ngs, wherein: Fig. 1 is a typical diagram show ng

t he rel atyushenigmnednts inlaceondaase Wi repultswetinesgaltuirting fundtiege. and an
apparatus according to the invention; 20 Fig. 2 is a typical diagram show ng
t he rél ati onshi fosbradindata theamsiteod, tes vatep of wabktdatinguhd ammumteof
cartridge and the apparatus according to the invention; Fig. 3is a

per spect i somsunptiophoiwineginkhaclapps dnastepbf aalguiatingrthe dguntdoi theainki ew
show ng the appearance of the ink cartridge; 25 Fig. 5 is a sectional view
showi ng theedstorubeysrintioh ame thelansoipplof théGnk usedeisbehe 208Ming wsideteof t he
printer; Fig. 6 is a typical view show ng the schematic structure of the

pri gt er; fidghthg o mrairtail & fUneYios P the Blebli@espéstiiely en@hedviieartulating
the amount of containment of the waste liquid in the waste liquid storage
10 cartridge based on the result of the calculation. By each of the steps, the
amount of consumption of the ink for each purpose including the amount of the

waste liquid can be calculated and the ink can be managed minutely.

BRIEF DESCRIPTION OF THE DRAWINGS

15 The above objects and advantages of the present invention will
become more apparent by describing in detail preferred exemplary
C embodiments thereof with reference to the accompanying drawings, wherein:
Fig. 1 is a typical diagram showing the relationship of a data transfer
between an ink cartridge and an apparatus according to the invention;

20 Fig. 2 is a typical diagram showing the relationship of a data transfer
between a waste liquid storage cartridge and the apparatus according to the
invention:

Fig. 3 is a perspective view showing the appearance of a printer;
Fig. 4 is a view showing the appearance of the ink cartridge;

25 Fig. 5 is a sectional view showing the structure of the ink supply
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Fig. 8 is a flowhart showi ng the concept of a data processing in an ink 5
cartridge storage portion and the printer; Fig. 9 is a bl ock di agram show ng
a processing related to the anount of an ink in the ink carZ NpRjabesi28f8ige
portion and the printer; Fig. 10 is a flowhart showing the flow of a

cal cul ati on processing and a data save processing in a standby state; 10
Fig. 11 is a flowhart show ng the fl ow of an execution processing when a
power supply is turned ON, and Fig. 12 is a flowhart showi ng the flow of

t he processti fr}gsﬂgf cal.culating the anount of consunption of the ink, making
a deci si SHSEM ALP-RIHESAnd  writing data. 15 DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODLMENTS An jnk cartridge serving as a liquid cartridge
according to th'lé_,"gi- %Jéﬁﬁin'r‘Fal(VA‘FWI Sr}?é"”agéﬁ? PB@%J%B@%&P%U?%O?H?%P%@& to the
acconpanyi ng drawings. As shown in Fig, 1, an ink cartridge 10 is attached
to an appar at usFig; 7da@ Rlappyieveshowing thegifustesffa headin the ink cartridge
10 to the apparatus 1. Moreover, the ink cartridge 10 includes a rewitable
nonvol atil e st ofFigg® ip@ tavweharbshamiagsthercageepiefra date RHCRESING iniaguny

resi dual amount nenory portion 51 for storing, as a value, residual anount
i nf or%mat cariridpe storage pantinmandtheprinternnent of the liquid contained in the
ink cartridge 10, and a near-end threshold nenory 25 portion 50 for storing
t he threshol d oFig Igeisvalblouk diigtane shioguingl.a fioeessingshiated td The amustrber 2006
represents that the residual amount of the liquid is alnost zero. The

appar at usf aniimicirughesnk cadritigelstgrage ipontidband tisk ppyhtay, portion 56 for

di splaying a control state, and a nechanism portion (not shown) for

e %T-.I ng a |iquFig. 10he £AOWERArt BROWIrthe flow of a calculation processing and

a data save processing in a standby state;
10 Fig. 11 is a flowchart showing the fléw of an execution processing
when a power supply is turned ON; and
Fig. 12 is a flowchart showing the flow of the processings of calculating
the amount of consumption of the ink, making a decision of near-end and
writing data.
15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

C An ink cartridge serving as a liquid cartridge according to the invention
will be described below with reference to the accompanying drawings. As
shown in Fig. 1, an ink cartridge 10 is attached to an apparatus 1, and supplies

20 a liquid contained in the ink cartridge 10 to the apparatus 1. Moreover, the ink
cartridge 10 includes a rewritable nonvolatile storage portion 15. The storage
portion 15 has a liquid residual amount memory portion 51 for storing, as a
value, residual amount information about the amount of containment of the
liquid contained in the ink cartridge 10, and a near-end threshold memory

25  portion 50 for storing the threshold of the volume of the liquid. The threshold
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36 has an input/output interface 52 for carrying out an input/output
together with 5 the storage portion 15 of the ink cartridge 10 and a host
such as a personal conputer, and a CPU 53, an ROM 54 and 2 NoEaPes2008i ch
perform various processings. Wien the ink cartridge 10 is attached to the
apparatus 1, the storage portion 15 of the ink cartridge 10 and the control
portion 36 of the apparatus 1 10 are electrically conducted. The val ue of
the residual amount of the liquid contained in the ink cartridge 10 is

fetched j QUi ' fy: ; LLiEon i control
porti Onr%@%@@ﬁh%@tﬁ\%_%ﬁ%ﬂ% Lrg§'§H8f§P%s% "q%c@é%ﬁ%?gtr%@heﬂeegg b%ﬁaggéehr eshol d
menory portiqn 50 into the contrql portion . The, control portion 36
conpat o8 tneiudPe 3 el RREGR 2% flsPiRerta SPaon RISt irpelRbHEnd

deci des whether or.  not the Jiqujd ipn_the ink cartrjd 10 s alpost enpty.
The reorlld MERBANSTLPETSrG ShOVH] Tarcie st & Tk doe Contiglataomerr y
portion 51 is updated b){_the control portion 36 every tine the liquid is

ej ect ed3frhEH aEPEEHI INEHBFE PObFARHBI ML ANNEl/Quipyt tagathemeith anpunt  of
the liquid remaining in the ink cartridge 10 is changed. The residual 20
anount {he gtorage paiteratisdol ek eantridge {1Reard ér hg® o perd Persar@én if the
ink cartridge 10 accommodates plural kinds of |iquids therein, the sane
managensampatet, pndce &R WP, ancRON &4 and droRAMGH whichheerforquivdsouThe i nk
cartridge 10 has the near-end threshold indicating that the 1liquid

cont ai nedodassirys. i nk cartridge 10 is al nost enpty and the residual anount
25 value of the liquid in the ink cartridge 10. Consequently, it is

Skﬁi ci ent t haWHdmetheliBk ZaNoldgebsd i28facharbtd tha appartatus 13thdhaorageapabi ity
of._a general purpose processing such as a data fetch fromthe storage

por t i onpphiora1 8af ahe MRoaaItsdge a0drichtheupshitst poitiomes dfetpedasdarateunt val ue.
Accordingly, the control portion 36 of the apparatus 1

10 are electrically conducted. The value of the residual amount of the liquid

contained in the ink cartridge 10 is fetched from the liquid residual amount

memory portion 51 into the control portion 36 and a near-end threshold is

fetched from the near-end threshold memory portion 50 into the control portion

36. The control portion 36 compares the residual amount value with the

15 near-end threshold and decides whether or not the liquid in the ink cartridge 10

is almost empty. The residual amount value stored in the liquid residual

( amount memory portion 51 is updated by the control portion 36 every time the

liquid is ejected from the mechanism portion of the apparatus 1 so that the

amount of the liquid remaining in the ink cartridge 10 is changed. The residual

20 amount value thus updated is written to the storage portion 15. Even if the ink

cartridge 10 accommodates plural kinds of liquids therein, the same
management and processing is carried out for each of the liquids.

The ink cartridge 10 has the near-end threshold indicating that the

liquid contained in the ink cartridge 10 is almost empty and the residual amount

25  value of the liquid in the ink cartridge 10. Consequently, it is sufficient that the
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has such a structure that it is not necessary to carry out version-up by the
new 5 addition of the ink cartridge 10 or the change in the specifications
and the burden of the user is | essened in respect of the nafMo¥eaRe2M6 t he
apparatus. Next, description will be given to a waste |liquid storage
cartridge included in the liquid cartridge according to the invention. As
shown in Fig. 2, a waste liquid storage cartridge 19 is attached to the
apparatus 1 and 10 accommpbdates a waste |iquid supplied fromthe apparatus

1. WY eOKGhol N WReA nEA Lo 811805 SHHEFA0AEpd | DGLUESS, Loy L) DT €

nonvol at | st'orage ion rage as® a waste liquid
anount r ortio for OriNg,. as val ue, i nf {] abqut the
anount g‘f%ggao%tt@i] hﬁgh{ﬁeo?qaﬁéag%cir{t@ﬁﬁr%a @at@%@#@gq %fhgeaﬂ%%ﬁ?g%b%rti on of
the waste l.iquid storage 15 ,cartyidge,19 nd a near-full threshold nmenory
portion 6%5‘?“2%1 %’PBW%bgyﬁe AFﬁ?ré%'I‘Hﬂ?’dtr@f t?’ﬁ@q\ﬂﬂ”ﬂﬁﬁa 3§féyttlh‘§ FRRAERMS borti on.
The threshold represents that., C the waste liquid storage cartridge 19 is

al nost f hep ssEhtshetruelyf@ thatquisdiotireesspar 9t AT OPh¥eIHIsUP Y HEHevw
portion 36, the display portion 56 for displaying a control state, and the
mechahi s&dgdion; eh thedek seaidper 69 Qfamphgngmtmttﬁ@ sperifiegiions oandidl@e act i on
of the apparatus 1. The control portion 36 has the input/output interface 52
f or car r purderoot therudenputessangdin tesgpechet thai maintérancst ofrthg@pperatien 15 of
the waste liquid storage cartridge 19 and a host such as a personal

conput er, and tNexCRie&ESiptiphewHOke5givendta he Waste Skjuidhi sthragee cadridgear i ous
processi ngs. 25 Wien the waste |liquid storage cartridge 19 is attached to
the— 19 hdNadexhivethe2dflfd captpidgatacsolding e tise inegéiopor Nissshdn of Figh@, wast e
|i§;li'd storage cartridge 19 and the control portion 36 of the apparatus I
are el ectar vesté yiquoadsiorage cErgidgel UQ iofattdohedmnintheofappardtas nfreghd of t he

waste liquid contained in the waste liquid
10  accommodates a waste liquid supplied from the apparatus 1. Moreover, the
waste liquid storage cartridge 19 includes the rewritable nonvolatile storage
portion 15. The storage portion 15 has a waste liquid amount memory portion
61 for storing, as a value, information about the amount of containment of a
waste liquid contained in the housing portion of the waste liquid storage

15 cartridge 19, and a ﬁear—full threshold memory portion 60 for storing the

threshold of the volume of the housing portion. The threshold represents that

(Y

the waste liquid storage cartridge 19 is almost full of the waste liquid. The
apparatus 1 includes the control portion 36, the display portion 56 for displaying
a control state, and the mechanism portion (not shown) for carrying out the
20 function and action of the apparatus 1. The control portion 36 has the
input/output interface 52 for carrying out an input/output together with the
storage portion 15 of the waste liquid storage cartridge 19 and a host such as a
personal computer, and the CPU 53, the ROM 54 and the RAM 55 which
perform various processings.

25 When the waste liquid storage cartridge 19 is attached to the
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storage cartridge 19 is fetched fromthe waste |iquid amount nenory portion
61 5 into the control portion 36, and a near-full threshold js fetched from
the near-full threshold menory portion 60 into the control %HPY‘?'B?PF:?@.OGThe
control portion 36 conpares the value of the anpunt of containnent with the
near-full threshold and decides whether or not the waste |iquid storage
cartridge 19 is alnost full of C ' the waste |iquid. The value of the
anount of containment which is stored in the 10 waste quui d anount nenory

e col | cared o Vo Rade R KRR I b @%r% AR P “ﬁdé%q P T

anount o conttallnmezg{c| gé th vvasteatll {Jhe”vvast st rage
cartri dgt'e 8PP HOITRLAS of RS FRPAS g ﬂ'@%ﬁﬁrﬁﬁ pEondy fitY

dat ed tt to th t 15., 15 Th I ds
OB ekl v 'ﬁgpﬁsﬁ@?ﬁ%&@m&ﬁﬁsﬁ;@e:wasge“ngwa.%@.ﬁga&ﬁ; g

storage cartridge 19 is alnost full of the waste c.=1liquid and the val ue
of the aRiiage 6artider APnsEeiched fam thiwwests hl%iﬂ@mmgaam@m portion;6% s
sufficient that the control portion 36 has a capability of a general

pur pdse [itodke sphiolprrtionsta apdtaneat-th thrasmolts fet féorpdheurmari@ll a 20
data conparison and the update of the value of storage. Accordingly, the
control tlueshad re@mofy pordioagiihinde the comtadl pantien 36st Ffﬁ\etqnnéroﬂ pattiant36 s not
necessary to carry out version-up by the new addition of the waste liquid
st or age camparefythel 9aloe ofhinecasnoget ioh cohtaispent fwithatheonsaafull thheshold den  of
the wuser is elimnated in respect of the maintenance of the apparatus. 25

Next. thendmieeitidsamhathbt obaotiteowastediguid stetagd chntriigk i 8ds alsostriugsanpl e,
202 'Novenber 2006 the case in which the waste |iquid storage cartridge 19

: z kf 1: gs?irfeé\évgsuléglqg?; Cm% atalﬁgdgtugetaniomﬁ of Bomtdihehh@hrparsedred ih thgs t he

10 waste liquid amount memory portion 61 is updated by the control portion 36

every time the waste liquid is collected from the mechanism portion of the

apparatus 1 so that the amount of containment of the waste liquid in the waste

liquid storage cartridge 19 is changed. The value of the amount of
containment thus updated is written to the storage portion 15.

15 The waste liquid storage cartridge 19 has the near-full threshold

indicating that the waste liquid storage cartridge 19 is almost full of the waste

Q liquid and the value of the amount of containment of the waste liquid.

Consequently, it is sufficient that the control portion 36 has a capability of a

general purpose processing such as a data fetch from the storage portion 15, a

20 data comparison and the update of the value of storage. Accordingly, the

control portion 36 of the apparatus 1 has such a structure that it is not

necessary to carry out version-up by the new addition of the waste liquid

storage cartridge 19 or the change in the specifications and the burden of the

user is eliminated in respect of the maintenance of the apparatus.

25 Next, the invention will be described in detail by taking, as an example,
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and ejects an ink in a droplet condition froma head to carry out printing
on a paper to be printed. 5 [Exanple 1] Fig. 3 is a perspective view
showi ng the appearance of the printer 1 according to the i g&Ngvembsr 266fe
printer 1 includes a base portion 2, a cantilever portion 4 positioned on
one of the ends of the base portion 2, and a recording portion 3 overhung

t hrough the cantil ever portion 4. A paper transport path 5 10 for inserting
a paper is provided between the base portion 2 and the recording portion 3.

In the pgper_tran t t 0 ' I ther than t ntilever
portion ec%?‘rsr%ﬁ] @ﬁ%@ tggaﬁ%t?&ﬁm%%&%%g%&@iesﬂ)gég%)é%éﬁ(?ﬁgp rg’ﬁeraﬁﬁar%a si de
openi ng 5¢.. Myreover, . an,openi ng, portion, 7 for r Vi nd attaching the
ink cart fﬂ%@g?li&ﬁ 'rh“@b&b}hegaﬁ)%?'%&'%gin?gs W?e'”gp%ﬁ{ﬁ@ep@‘gﬁ fhed tgerr‘ﬁt(ﬁge 6a
for 15 fixing the cover 6 to the recordin rti,on 3, and an openi ng/cl osing
proj ect i BAY &IBCtS BV INkeld BifreRiet GPngdiien quﬂé)geafi PHErBH Pkt PEN °§‘é?gvi ng to
easily carry out the opening/closing operation are provided on the opposite
si de to PAREDske ppbted on 2 side of the recording portion 3. A rel ease |ever
8 for pressing or releasing the paper in the paper transport path 5 is
provifed[forarople Jack 20 opening 5b side of the cantilever portion 4. In the
case that the release lever 8 releases the paper, a user can nmanually
remove or i nserFigt [BeispagmErspadivei view showingdbe dppdasance ofmnelariateri h t he
recording portion 3 so as to be renovable or attachable through the opening
portion &ccdriding ¥ the iaventen. sidw pantehé iagpdes ankasegiortibe 2i alkcarditdver dge 10.
The 25 ink cartridge 10 includes a housing portion 11 having the shape of
an al nmosportdh 4 pusitmeeror2@06 ofrtheterizubfathepsass pettiopi Reshd a rebading cyan

color tank 11 a for accommodating a cyan color ink for printing, a nagenta
col or tapkrtioh B derh@ags eirengatthe ¢aftilever portion 4. A paper transport path 5
10  for inserting a paper is provided between the base portion 2 and the recording
portion 3. In the paper transport path 5, three directions other than the
cantilever portion 4 communicate as a front opening 5a, a back opening 5b and
a side opening 5c. Moreover, an opening portion 7 for removing and attaching
the ink cartridge 10, a cover 6 for closing the opening portion 7, a hinge 6a for
15 fixing the cover 6 to the recording portion 3, and an opening/closing projection
6b provided on one of the corners of the cover 6 and serving to easily carry out
L the opening/closing operation are provided on the opposite side to the base
portion 2 side of the recording portion 3. A release lever 8 for pressing or
releasing the paper in the paper transport path 5 is provided on the back
20 opening 5b side of the cantilever portion 4. In the case that the release lever 8
releases the paper, a user can manually remove or insert the paper. The ink
cartridge 10 is accommodated in the recording portion 3 so as to be removable
or attachable through the opening portion 7.

Fig. 4 is a view showing the appearance of the ink cartridge 10. The

25 ink cartridge 10 includes a housing portion 11 having the shape of an almost
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magenta color ink for printing, a yellow color tank 11 ¢ for accommopdating a
yell ow color ink for printing, a black color tank 11d for 0 dat | a
black 5 color ink for printing, and a waste liquid tank 112%%@5(;@’% he
waste liquid storage cartridge 19 are sequentially coupled and integrated.
A tab 16 for taking the ink cartridge 10 out of the printer 1 is provided

on one of the surfaces of the housing portion 11. Myreover, the ink tanks
i nclude ink supply ports 12 for supplying the ink to the printer 1 are

respect i Ve%{t%rgj@&%ﬁ’ &)gr%ﬂe%rblrgeecgw \Qzﬂﬂ‘:ﬂ th QH oﬁ%rquQﬁ'ﬂaq‘oﬁ Ja_ggoﬁ%&cﬁ?ngz%f ace on

whi ch t he rovi evvas rov d with a

waste liquid | 13 for .rece i F t t he

storage 1 icgﬁ)r ff;brr %rfrbtmgngé ?@?rﬁ%\l\?@é’eé%@ﬂ%ghgor #éc NBP@&% 40 is

provi ded on ope ur f aces, of t waste |iquid tank The

stor age B@Qﬁf‘?ﬁ‘n COHIT 'E‘Eaéf'? ?u)f‘a'% CQ I@E’E %‘ﬂ' aP%O’B@OQa}@S a

rewitabl e nonvol atile nenpry lag is a seccf]l onal vi ew show ng! t he

st ruct ur ¥eligw CRIOT iRk f%ruB'HFW‘Q 5%19 hﬁﬂ"ort fRekphichiasraccomyng @m;g adipek g

typical view showi ng the schematic structure of the printer 1. A portion

wi t h & espelet intofamerinting, cind pewpstentiauid tagk 11e grrving g6 tbemstgémum th

reference to both of the drawi ngs. The recording portion 20 3 of the printer

| i ncl udetorage aeartridgge 19 cireesediertialy saauptad wgdt integnaked arArtabigts for

thereto, an ink supply tube 32 for supplying an ink fromthe ink cartridge

10 thr otagdmg thee io&raariridge tibodleof tBe proter héaproxiledaor aneicidiee 26rfaoes hol di ng

the head 20, a guide shaft 26 for guiding the novenent of the carriage 25,
ng—a gubfithe pbuading Dortian he. eMpagedemithehirk tehkdéindudevek d0pgly pordetd on t he

carri age 25. 25 The gui de shaft 26 and the guide plate 28 are extended in

t he dir efdrisupplyfidg he\pkeaoties pPoGs 1 afe tipectivly pewsdegontd surfakef staan t he si de

opening 5c side of the recording portion 3. For this reason, the carriage 25
can {1 neypssitd §iae tbltpe Guirfdee dralvhichtthandb 16 is provided. The waste liquid
tank 11e is provided with a waste liquid inlet 13 for receiving a waste liquid.
Furthermore, the storage portion 15 for storing information about the
ink cartridge 10 is provided on one of the side surfaces of the waste liquid tank
11e. The storage portion 15 is an EEPROM such as a flash memory to be a
15 rewritable nonvolatile memory.
Fig. 5 is a sectional view showing the structure of the ink supply
C system of the printer 1, and Fig. 6 is a typical view showing the schematic
structure of the printer 1. A portion with respect to the ink of the printer 1 will
be first described with reference to both of the drawings. The recording portion
20 3 of the printer 1 includes a cartridge holder 31 for attaching the ink cartridge 10
thereto, an ink supply tube 32 for supplying an ink from the ink cartridge 10
through the cartridge holder 31 to a head 20, a carriage 25 for holding the head
20, a guide shaft 26 for guiding the movement of the carriage 25, and a guide

plate 28 to be engaged with a slide groove 40 provided on the carriage 25.

25 The guide shaft 26 and the guide plate 28 are extended in the direction
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the guide plate 28. The novenent of the carriage 25 is carried out by a
ring-shaped timng belt 41 which is provided in parallel with the guide
plate 28 5 and has both ends stretched through rotatable pu%%@& i Iey
42 on the cantilever portion 4 side is interlocked with a ¥ QW

timng belt 41 is rotated by the rotation of the pulley 42 so that the
carriage 25 coupled to the timng belt 41 can be noved. The cartridge

hol der 31 is further provided with a waste liquid tube 33 10 for receiving
a waste liquid to the ink cartridge 10 mhich comuni cates with a punp 34

and a Cagpi%cmné@é} &ﬁoﬁu%metge s’HéB caaétof?rﬁetr 8@1@ r%drﬁsﬁr

portion e cappl portion 35 is a enance deV|ce |nta|n|ng
h f ded
i ust 28%&%3‘%2%%%54”6%%m%&%%?tc?ﬁﬁﬁ@%g%ﬁgé' poé*?iveeﬁu 4e S?‘sﬂf‘%é‘ aRa°Y. 9%

15 h I h 0. th K. f b) ked
Fram one a0y 262 TobchrdBtbolan CREaeih ot SenL "
t t. the head 20 f I toth
dryness BNOrEPSRRBR DS BHICB B SNBSS 17 FF IS W 15 O9HE Maltebnance
wll be referredto as cleanin he m ddl e of the prjnting, noreover,

the i%k R8dshag Do &H\ES) §tr?"@h§ijgéf%@ﬁ Ftpiaie miligys20Ai RutaYe44odn tthen of t he
capping portion 35 in order to prevent the head portion havlmag( a small ink

ej ect i onCARYIgVeRASHRG 4rsidatindRieHPFKSd dithaagoidicand Hyitiming fhiidt enance
will be referred to as flashing. The cleaning and the flashing are carried
out peri oetiated by thaegntatien obtienpuliry #3 s hatdee aaniiagel 2oneumied dodber i ed
out and it is possible to always 25 hold a state in which the ink can be
fct ed nhoringbkell 412&rPbdovaveisder 2006 Description will be given to the
tridge holder 31 to attach the ink cartridge 10 thereto. The cartridge-
hoI der 31 i ncl u@iks caduidgertiolder 8t ipbturthennsotiled with a waste liquid tube 33
10  for receiving a waste liguid to the ink cartridge 10 which communicates with a
pump 34 and a capping portion 35 provided in the lower part of the cantilever
portion 4. The capping portion 35 is a maintenance device for maintaining the
function of the head 20. When the head 20 is moved to a part provided just
above the capping portion 35, the capping portion 35 is lifted by a cam
15  mechanism and seals the head 20. Then, the ink is forcibly sucked from the
head 20 by the sucking action of the pump 34. By the sucking action, it is
(‘7 possible to prevent the head 20 from being clogged due to the dryness of the
ink and foreign substances from sticking. The maintenance will be referred to
as cleaning. In the middle of the printing, moreover, the ink is simultaneously
20 ejected from the head 20 in the position of the capping portion 35 in order to
prevent the head portion having a small ink ejection from causing an
abnormality such as the clogging. The maintenance will be referred to as
flashing. The cleaning and the flashing are carried out periodically when the

printing in a predetermined amount is carried out, and it is possible to always

25 hold a state in which the ink can be ejected normally.

23



for receiving the ink fromthe corresponding ink supply port 12 of the ink
cartridge 10, a waste liquid supply portion 17 for supplying a waste liquid
to the 5 waste liquid inlet 13, and a hol der board portion A¥oyespbasi0ag
conducted to the storage portion 15 to transfer data in an inside portion
for attaching the ink cartridge 10 thereto. Wen the ink cartridge 10 is
attached to the cartridge holder 31, the ink supply port 12 and the ink
inlet portion 18 are connected to each other so that 10 each of the inks
having the colors is suppljed to the head 20 through _ink supply, tubes 32a,
32b, 32c and 32HeSHPLHOR ”{ PRegiven §9rtp‘ﬁc%argﬁj9ﬁh %'ﬁgf@é Q@théé thgdbkion 15
is provided takes a square shape and a surface on an opposite side takes a
ci rcul ar Canagae 49 thawip: i hheicgriridge hoddrrn hingsdasfopn ik inles porttnsgtd portion
15 of the ink cartridge 10 is not attached to the holder board portion 14 15
in an opfwsraceidng ebei vk fraoc dneli ejrespaniding mik capphi ¢gd 12 ehthddnk el i abl y
pushed into the cartridge holder 31 in only a correct direction. In this
case, theadridge d0pboyastedigsiat sapplegootidr d drfoi ageplgingu ivaste liquidibitiod t he i nk
cartridge 10 and the carriage 25 are positioned apart fromeach other. It
is also0 pess hhedtinletmd, endaa sotdsal betd portien rNdaige beinguconducted toliheh 20 t he
ink cartridge 10 is nounted on the carriage 25 and they are noved

i ntegral bbbra%@ﬁorti@ﬁ% it@ttipizfar databim anvierideo partiveciunatsasHigg the angporting
a paper 9. The |ower surface of the paper transport path 5 reaching the

front opegiAdge 90 thetot he back opening 5b of the printer 1 is mainly
constituted by a platen 21 25 to be a pl ate-shaped nenber, and furthernore,

oS4 oY okon 182U i gPRSch o, BRANE [
of the DIGKHIGASIH 9 R He PR ihiee porsd 98Mare! dhinkktdd 'R 8541 YfTef & that
10 each of the inks having the colors is supplied to the head 20 through ink supply
tubes 32a, 32b, 32c and 32d. At this time, a surface on which the storage
portion 15 is provided takes a square shape and a surface on an opposite side
takes a circular shape as shown in Fig. 4 in such a manner that the storage
portion 15 of the ink cartridge 10 is not attached to the holder board portion 14
15 in an opposite direction. Accordingly, the ink cartridge 10 can be reliably
pushed into the cartridge holder 31 in only a correct direction.

C In this case, there is employed a so-called off-carriage structure in .
which the ink cartridge 10 and the carriage 25 are positioned apart from each
other. It is also possible to employ a so-called on-carriage structure in which

20 the ink cartridge 10 is mounted on the carriage 25 and they are moved
integrally.

Next, description will bé given to a mechanism for transporting a paper

9. The lower surface of the paper transport path 5 reaching the front opening

5a from the back opening 5b of the printer 1 is mainly constituted by a platen 21

25 to be a plate-shaped member, and furthermore, a BOF lever 27 for sensing the
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t he paper 9. The upper surface of the paper transport path 5 which is

opposed to the platen 21 is provided with a paper guide 22 ivery
main roller 5 23 opposed to the paper feed roller 24, a cglj\ﬁ)lvgéggé%@%land a
TOF | ever 29 opposed to the paper delivery subroller 30 in the direction of
t he back opening 5b. The TOF | ever 29 serves to sense the paper 9 in the
sanme manner as the BOF |lever 27. The control portion 36 is provided bel ow
the platen 21. In the printer 1, the paper 9 can be inserted in a state in

which the 1 n Vertical directjon of the paper transport path 5 has a space
25, Shown RAPSESy 2 AAPCTIRER OIRE SRRS ecpater REry R TaS 48 SaisRIT s por
path 5 to push up the release |ever 8, the platen 21 is lifted to hold the
paper 9. the dirgcyon gtdhe thaskmmening wbrtodse the gpstheamddn obyhe selivayeef 9 and
the TOF | ever 29 is pushed up, thereby sensing that the paper 9 is inserted
r espect i vbeypap®hs. pap@erumaa@ur@cerqféh@@@ear transrerh pathned payielr isdepposedy mai n
roller 23 and the paper feed roller 24, and is once fed in the direction of
t he back tofdbeiptateBlR bis providest withanpapen peide i exr pdpdn ddiveryrmiainroliérer 23
driven by the notor. Wen the paper 9 goes away fromthe TOF | ever 29, the
posi t 6on 13 opposgmita etiet paper fdeel toller (3, ta @arndge Qe gualparTOF Mhiecl29i s a
basis for controlling the subsequent feed of the paper 9. 20 Wen the paper

9 is i nsejgpdednoahstpiperidelivbiyciubrollés3Don tisadipbttiomoftHdback beeniBgh | ever
27 or thequg:é | ever 29, the paper 9 is first noved to a position in which

it is semmged e PoiIeQtr Dh&sdreyetSs@tfscdite pehardin e ddrie PRIrRA& Y thet hen
recogni zed. Thus, the three directions of the paper transport path 5 are

opened. . BRIV CHl@EontBIGIREK 36 i9prAiBEgERAY bR Mafer 2l out in a
speci al state, for exanple, 5 2 Novenber 2006 the printing is perforned

o, ongarhi S | e THTREY 10 et pnoan e bl 18 B W vkl 1

10  vertical direction of the paper transport path 5 has a space as shown in Fig. 5.

When the paper 9 is inserted into the paper transport path 5 to push up the

release lever 8, the platen 21 is lifted to hold the paper 9. At this time, the BOF

lever 27 is pushed down by the paper 9 and the TOF lever 29 is pushed up,

thereby sensing that the paper 9 is -inserted respectively. The paper 9 is

15 interposed between the paper delivery main roller 23 and the paper feed roller

24, and is once fed in the direction of the back opening 5b by the rotation of the

C paper delivery main roller 23 driven by the motor. When the paper 9 goes

away from the TOF lever 29, the position is recognized to be the tip portion of

the paper 9, which is a basis for controlling the subsequent feed of the paper 9.

20 When the paper 9 is inserted in a state in which it is not caught on either the

BOF lever 27 or the TOF lever 29, the paper 9 is first moved to a position in

which it is sensed by both of the levers 27 and 29 and the tip portion is then
recognized.

Thus, the three directions of the paper transport path 5 are opened.

25 In particular, therefore, printing can be carried out in a special state, for example,
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whi ch a standard size paper feeding device or a cal endered paper feeding
device is fixed. 5 Next, the structure of the head 20 will_be described with
reference to Fig. 7. Fig. 7 is a view showing the head 2@ ¥eveskas 20P@m t he
paper 9 side. The head 20 has 128 nozzles 45 for ejecting an ink. The 128
nozzles 45 are constituted by two nozzle rows including A and B rows, each
of which has 64 nozzles. 32 nozzles 45 (20a) belonging to the A row eject a
i nk having a cyan 10 color and residual 32 nozzles 45 (20b) eject an ink

havi ng nta.c il arly n .the nozzl.es in the B
row of o PARDG 0T 6Tkt Bhe'ey LoB0ilsmeS FLubeRAER % e head 20
havi ng such.a structure, the A and B rows are .arranged i,n the sane .

it ecti SaliSh nlt deppdgsip de BB o ThauRll PP Tretine S o i s 1ed
every width subjected to the printing,through the 15 32 nozzles 45 in the
o Tn i MubicRo R STRRBICD Si2ér PABET G9oGiRG HENES Hva SaRITAradKbaRds) edinthe paper
can be fed every width subjected to the printing through the 64 L nozzles
45. Thudevige by fi¥Rd.-ng speed can al so be increased. For a nechanismto eject
the ink fromthe nozzle 45, a well-known electrostatic actuator type is
used It is pdiextbthe stiusiere o the deadoR0 el ber desonivedrpittameterencs tih anount
which are suitable for the kind of the ink, for exanple, a pignent type or a
dye typeig. Kccdridi iigs \8 vieheshaokingatvebleead: 28cae deen drsiny thae ppapeulS sidese
printing can be carried out. In the case in which the ink cartridge 10
acconmoihe ihegdd20 hasef28 nokaes 95t for legeatingdan irk. | STheet28 sarylesodash t he i nk
passage of the printer 1. In that case, the ink cartridge 10 accommpdating a

ZE was hedgstagtent by twelreeeleofows indluding A ahtisl hewst eatthef pHich éasle4 o carry
ot 26 2 Novenber 2006 cleaning. The washing agent is collected as a waste

li qui d heiAes he3s aeRziesks @) etgriddto HreAeba gect Aenlohblihgra dysi de does
not specially consider a
10  color and residual 32 nozzles 45 (20b) eject an ink having a magenta color.
Similarly, 20c and 20d of the nozzles 45 in the B row eject inks having yellow
and black colors, respectively. In the head 20 having such a structure, the A
and B rows are arranged in the same direction as the delivery direction of the
paper 9, and the paper 9 is fed every width subjected to the printing through the
15 32 nozzles 45 in the printing. For example, if all of the inks have the black
color, the paper can be fed every width subjected to the printing through the 64
( ; nozzles 45. Thus, a printing speed can also be increased.
For a mechanism to eject the ink from the nozzle 45, a well-known
electrostatic actuator type is used. It is possible to set an ejection pattern and
20 an ejection amount which are suitable for the kind of the ink, for example, a
pigment type or a dye type. Accordingly, the ink can be selected widely and
multi-use printing can be carried out. In the case in which the ink cartridge 10
accommodating different inks is to be used, it is necessary to wash the ink

passage of the printer 1. In that case, the ink cartridge 10 accommodating a

25 washing agent in place of the ink is attached to the printer 1 to carry out
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program for washing or an additional device, for exanple. The nmechani sm for
di scharging the ink may be of a type using a piezo elenent or an

el ectrothermal 5 converting unit in addition to the el ectrdstayareces2008t or
type. Wiile the ink cartridge 10 having a structure in which an ink housing
portion and a waste liquid housing portion are integrated is easy to handl e,
furthernore, it is also possible to individually exchange the ink housing
portion and the waste |iquid housing portion which are formed separately.
Mor eover, 10.the jinks can al so be exchanged indiyvidually by accommpdati ng
each col BEAING L ¥ASPRG SIS UFEISES Aruestealatid il 6l SAmE Rk t he
waste |iquid can be _panaged nnre.ninKieL%. The structure and action of the
printer taRHdODeHh ddBersigey WEoPENterNbxside jeeRs it sReGiRlY BBSKeled to a
met hod of controlling the printer 1 in relation 15 to the ink. Fig. 8 is a
f | owchar Pregiew o Wﬁ‘ﬁg\"@@)ﬁéé‘ﬁtadﬁlmﬂﬁé dexica, frove@spiag dhetrneckanismder porti on
15 of the ink cartridge 10 and the control portion 36 of the printer 1.
Wien t hedistkacging thelink may ibe efta Hgitedsing atpiezp elament ar,an aleckothesgal porti on
15 of the ink cartridge 10 and the control portion 36 of the printer 1 are
el ect5 i cabhyertingdunittie cidaitobndatthe atedtrostatikacdtiatonéypst. or age portion 15 are
sent to 20 the control portion 36 (step Si). In the control portion 36, the
data of the st¥whilgethponkiaantridgeat®@ hbeinghe dtiustuve tihaviRéMdrbinknideusisgnt r ol - of
the CPU 53 and various controls are carried out corresponding to the

i nf or mat bertic ahBiea MA8teAiquiid heuisiHy bBriodr Bk Ngediled a8tdly &f hiRaiehead 20
and the punp 34 is previously incorporated. 25 Main data on the ink are

stgﬁed | RyrEidk, it 6§ lafiéabosdiBieNb iRBIRIUAIY 2kcRaMgy @b @ik RBOQSingRrtiben 51 for
storing the anount of a residual ink, the near-end threshold "nmenory portion

50 for stayithe \Badtalqurd ol SingShstieh ihigle Grél @onhied BBpafitel)Ot Mdt8over,

10 the inks can also be exchanged individually by accommodating each color in a
separate housing portion. Thus, each ink color and the waste liquid can be
managed more minutely.

The structure and action of the printer 1 has been described above.
Next, description will be given to a method of controlling the printer 1 in relation
15 tothe ink. Fig. 8 is a flowchart showing the concept of the data processing of
the storage portion 15 of the ink cartridge 10 and the control portion 36 of the
C printer 1. When the ink cartridge 10 is attached to the printer 1, the storage
portion 15 of the ink cartridge 10 and the control portion 36 of the printer 1 are
electrically conducted and data on the ink of the storage portion 15 are sent to

20 the controi portion 36 (step S1). In the control portion 36, the data of the
storage portion 15 are fetched into the RAM 55 under control of the CPU 53 and
various controls are carried out corresponding to the information of the ROM 54
in which the driving and control of the head 20 and the pump 34 is previously
incorporated.

25 Main data on the ink are stored in the ink residual amount memory
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ink runs short, the waste liquid amount nenory portion 61 for storing the
anmount of a waste liquid, and the near-full threshold rrermrér\&grtion 60 for
5 storing a near-full threshold to decide whether or not th ’mken 3896i d
tank 11 e is alnost full of the waste liquid as shown in the ink cartridge
storage portion 15 of Fig. 9. In addition, there are information about the
type of an ink, for exanple, a pignent type or a dye type, the color of the
accomodat ed i nk, a nmanufacturing date and a serial nunber. The data to be

edi ted and updated 10 based on the consunption of the ink in the printer 1
i ncl ude é’r?ri"%kaéki?rdﬁgmngaﬂiﬁ@Fn%tu%{]én?s&%%gs'f‘g theynedr-snsuiresaelide. The
data (information) sent fromthe storage portion 15 are fetched into the
raw dat a REREENLPOkRS FRAfArsoning ameasend thresheld ibAegde aviietapeosneltbg
therein (S2). Furthernore, the ink residual anount value and the waste

| i qui d 13nkaronat sheit, uheam@ste diskid @eelntomemadi portignabarfea storinarthedi t
(S3). Data in the 'edit data area are treated as a variable (paraneter), and
are f et crardountt of a wpsteahawidr andr theanear-iulidthaeshald| roamane gartien &0 fdrs4) .
During the calculation in the paraneter work area, the nunber of tines of
t he epectstorngt ridae-fulhthréstuid theeclteash&Ber sr notihieedaste ligeidtantatia ikr om a
shot counter value area for calculating 20 the anount of consunption of the

ink (S5) amdst fullf st wiaste liuidraashidws i e inkoanirelgevabrgeasston 45 of
cal cul ating the amobunt of consunption of the ink by flashing and cl eaning

(S6). Mormgver, Ifladdition thefe areHfoeRatiAt bSs tAE thHhe o @Adnk 28r aRdmiphe anmount
of ejection of the data per tine based on the type of the ink are also

fetehed (SHignept 1) eswtacag@t gvpevalﬁée R of OHY SadcBfrsiRer @i t hnes of
the_ejection™ 28 2 Novenber 2006 of the ink fromthe head 20 in relation to

%Lghirgt@lirg%ﬁ\gf?@?ﬁmaﬁﬁwﬁ %ﬁj%%”?%‘ r{?.Ln’é’é‘é‘r.SS'fm% @htatd! Kottt dBrid Gp@aeynt  of
10 based on the consumption of the ink in the printer 1 include an ink residual
amount value and a waste liquid amount value.

The data (information) sent from the storage portion 15 are fetched
into the raw data area of the RAM 55 in the control portion 36 and are stored
therein (S2). Furthermore, the ink residual amount value and the waste liquid

15 amount value are transmitted to an edit data area for an edit (S3). Data in the
edit data area are treated as a variable (parameter), and are fetched into a

( parameter work area and are calculated therein (S4). During the calculation in
the parameter work area, the number of times of the ejection of the ink from the

head 20 is counted to fetch data from a shot counter value area for calculating

20 the amount of consumption of the ink (S5) and to fetch data from a flashing
counter value area for calculating the amount of consumption of the ink by

flashing and cleaning (S6). Moreover, data on the ejection pattern of the head

20 and the amount of ejection of the data per time based on the type of the ink

are also fetched (S7).

25 The shot counter value area counts the number of times of the ejection
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flashi ng counter value area counts the nunber of tinmes of the ejection of
the ink by the flashing fromthe head 20 in a cappi ng positi.on n
furthernore, 5 replaces the anount of suction of the ink %b'oi"ﬂgg%rl%@zgﬁi ng in
the sane capping position with the nunber of tines of the ejection of the
ink fromthe head 20, thereby carrying out the processing of calculating

t he anobunt of consunption of the ink. In other words, the total anount of
consunption of the ink is obtained by summng up the anmounts of consunption
of the ink calculated in th ot 10 counter val ue area. The amount of
consunptQfofi€otnk HOM ﬁl@ecla?%‘ﬁlﬁ & eftoReto fﬂrﬁ”\:{'ﬁgngh%ﬁ?@b{t ERTYRPURY G Pea
corresponds to the amount of the ink to be collected. as a waste |iquid. The
amount  dirogagsing Rf calcualingstbatasgowyt fqonsHErting qfdheédrk. dylotgaves tbe t he
ejection to be a substitution value. In the Tprocessi ng of calculating the
armount dfashingscegteouralol arga conkts the numbercoititoes ebthe ejectian véthe sk, every
time the nunber of tinmes of the ejection of the ink fromthe head 20
reaches ky ¢basfiashingdfrderthef heate20 ia pr edppieg nposition,. andvalrinermbog, exanpl e,
1 Digit is subtracted fromthe ink residual amount value fetched in the

par aget eeplagvels theeamolimt dfhsuctioasef, the imklbyetheasiganingdnithe samdcgppingval ue
based on the anmount of the ink ejected at a constant nunber of tinmes of 20

the ej eqidsmior withsteé membbe of fingsesi theabjeationsf trelivie fronhee headi 2 i s
ejected fromthe head 20, the Digit value indicative of the anobunt of the

resi dualthbfdty Sarngh@éudtie/prressingast carculdtaly meParReaasof @nstiltioni ¢t t he ink
can be grasped. 'This processing I's carried out for each of the col ors of

the i nksagrrMpAdsther wdrds 1Rg thidf afurk io«rl%négmgaiégw%@'izmﬁsﬁta&eef

cal cul ati ng the anmount of consunption of the in Novenmber 2006 the

e mimda? U gl e BRRAE AR Sy SATRRRL gy L2
10 counter value area. The amount of consumption of the ink calculated in the
flashing counter value area corresponds to the amount of the ink to be collected
as a waste liquid. The amount of the ink is represented by setting the number
of times of the ejection to be a substitution value.
In the processing of calculating the amount of consumption of the ink
15 in the shot counter value area, every time the number of times of the ejection of
the ink from the head 20 reaches a constant number of times, a predetermined
(\ value, for example, 1 Digit is subtracted from the ink residual amount value
fetched in the parameter work area. In this case, a value converted into a Digit
value based on the amount of the ink ejected at a constant number of times of
20 the ejection is used as the ink residual amount value. When the ink is ejected
from the head 20, the Digit value indicative of the amount of the residual ink is
gradually decreased so that a process for consuming the ink can be grasped.
This processing is carried out for each of the colors of the inks accommodated

in the ink cartridge 10.

25 The processing of calculating the amount of consumption of the ink in
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predeterm ned value, for exanple, 1 Digit is subtracted fromthe waste
liquid anpbunt value fetched in the paraneter work area. In hhis a a
Digit value 5 obtained by converting the anount of the wast® PY%{UE%[S%?&PPch
can be acconmmodated based on the anmount of the ink ejected at a constant
nunber of tinmes of the ejection is used as the waste |iquid anount val ue.
Wien the flashing and the cleaning are carried out, the Digit val ue

i ndi cative of the anobunt of the waste liquid is gradually decreased. 10
Wil e the processing nethod of subtracting the Digit value has been

descri bedhetflashingseeNHEr ¥abignaresfis 1ReriechrUbNthen@naesgnast Everytigee | i qui d
can be nanaged by a processing nmethod of carrying out an addition in the
sane narthernumbee®fdrmes tofj theatiestippgeapies Locenstant pumher aofctipesi @y val ue
by calculating an ink cartridge capacity to be 50 cc and the anount of

ej ecti on medéterireed vilud, far esasipda)t 1 Mligihes sobtractesks from thee wasée tinoid t o be
0.1 cc, for exanple, wthout converting the anmount of the residual ink and

t he amoungmelint Zelueeetahed(inl theupatatretéhaobk gréa.vahubis éhseradigivebiue it is
al so possible to use a weight value in place of the capacity val ue. Thus,

the data ghalee BPuBnveitind etheesmblait iofktndvadte aiplntweicht ken @ waste
| iquid which are processed I n the paraneter work area are witten to the

st or age p@éddnﬂﬂo&étéd%@e?é@éﬁ'%ﬁl@@nﬂuhhoﬁtrlfeeMRré&:tEH@Natébﬁé%é*ntrr‘ﬁﬁﬂb@r‘;]oft he data

fromthe storage portion 15. First of all, thé data processed in the

P SIEL s B A SRS ol Srtef A st

t herein. KPthIStI or ading data fromthe edltddata

\?\I/E'(ef?i ﬁlg m}ei pr%cesggﬁie ‘é)géé;uﬁg ?r[?gﬁgﬁlt %%rg{e{:lg)\}@%v% ggﬁéﬁggg‘ig’fgr ega again
‘ ol . e T

it en toToHE Iohe s Ho B BB N (aTa i h B raw data ar

witten rea € conpar e h data in a raw data area
10 While the processing method of subtracting the Digit value has been

described, the residual amount of the ink and the amount of the waste liquid can

be managed by a processing method of carrying out an addition in the same

manner. Moreover, it is also possible to exactly use a capacity value by

calculating an ink cartridge capacity to be 50 cc and the amount of ejection of

15 the ink at a constant number of times of the ejection to be 0.1 cc, for example,

without converting the amount of the residual ink and the amount of the waste

( liquid to the Digit value. Alternatively, it is also possible to use a weight value
in place of the capacity value.

Thus, the data on the amount of the residual ink and the amount of the

20 waste liquid which are processed in the parameter work area are written to the

storage portion 15 in accordance with a reverse flow to the read of the data

from the storage portion 15. First of all, the data processed in the parameter

work area are written to the edit data area and are stored therein. At this time,

a serial work for reading data from the edit data area to the parameter work

25 area and carrying out a processing, and writing the processed data to the edit
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and whether the data are updated is decided. If the data are updated, they

are witten to the storage portion 15 of the ink cartridge i ng
to the data processing described above, nore detail ed descrzilrg?‘fegfpev\%ﬁéé

given with reference to a block diagramof Fig. 9. The storage portion 15
of the ink cartridge 10 has the ink residual anount nenory portion 51 for
storing the anount of the residual ink, the near-end threshold nenory
portion 50 for storing a near-end threshold, the waste |iquid amount 10
menory portion 61 for storing the anbunt of the waste liquid, and the

near - f ul | dateharégahe@ainralweyy rias arsedEThis exeputag ia th@aﬁei fabigachhireghol d f or
informati on about the amount of containnent of the ink. Wien the ink

cartri dgeThe data writteore the edit Watparea afe gompangd with gatainds reyv data aresn 78 of
the control portion 36 in the printer 1 reads the anmount of the 15 residual
i nk, a neand emegthdrtbshdztal are hpdateniintdeaidedhe st datbiagaivgpdated], sheyeare f ul |
threshold fromthe storage portion 15 and stores themtherein. The C

wri ting/ restiendo foe siopage’ Botionr £5 pbidsink @atthidge d@. dat a area described with
reference to Fig. 8 The amount of the residual ink and the anmount of the

waste g iquid ar eréfeighgdol He dital ?i@c@@mgmbs@rbmwvecahéw ajdtaigegoor tion
72 20 and a waste |liquid anmount cal cul ating portion 76 which are the edit

data ar eadéscri%bﬁnwmebevgwnamﬁ refreRBE tbVE| Mock ik @es otfoagalgculﬁ{ee the
anount of consunption of the ink ejected from the head 20 he i nk

consunpti Qt%réd(?whldhall%@f%é%« BSfid 162h£ HEinkGles fa\ﬁ ggrhl n?rn'\é%bl}}gl o5

control porti 0 to be a shot COUI’] er value area, a ng cont

portion 7 ortt|§5_1b§1 Fof s@m@gbegg Ul o thiPrelidifhi nﬁ‘&(‘d H& ﬁ{a&r""@h&'%&%ﬂo P!

pottion 7 Nov e cal cul a es the ot al "anoun

consunpt | %’én’?&ryt%lbﬂkﬁ)?&e&oﬂﬂgtQ%ear%‘?@ tP84bId, the waste liquid amount
10 memory pertion 81 for storing the amount of the waste liquid, and the near-full
threshold memory portion 60 for storing a near-full threshold for information
about the amount of containmént of the ink.
When the ink cartridge 10 is attached to the printer 1, a writing/reading
portion 78 of the control portion 36 in the printer 1 reads the amount of the
15 residual ink, a near-end threshold, the amount of the waste liquid and a near-full
threshold from the storage portion 1.5 and stores them therein. The
( writing/reading portion 78 corresponds to the raw data area described with
reference to‘Fig. 8. The amount of the residual ink and the amount of the
waste liquid are fetched into an ink consumption amount calculating portion 72
20 and a waste liquid amount calculating portion 76 which are the edit data area /
parameter work area, respectively.
In order to calculate the amount of consumption of the ink ejected from
the head 20, the ink consumption amount calculating portion 72 gives access to
a printing control portion 70 to be a shot counter value area, a flashing control

25 portion 73 to be a flashing counter value area, and a cleaning control portion 74
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The printing control portion 70 drives the heads 20a, 20b, 20c and 20d for

di scharging the inks having the colors through a head dri rti 71 5
upon receipt of a printing conmand from a host, thereby c?r'géﬁ%gbe &?% he

printing over the paper 9. At the sane tinme, the nunber of times of the
ejection of the ink required for the printing is counted. The ink
consunption anount calculating portion 72 cal cul ates the nunber of tines of
the ejection as the value of the anobunt of consunption of the ink. 10

Mor eover, the cleaning control portion 74 carries out cleaning for sucking
the i nk @AorAlewatatelile bl Weua{iOécawewwﬁmm PBRET HNaiNELTOWhe
execution of a constant printing operation. In the attachnment of the ink
cartrid§etao, noreover, the ink is sucked in such a manner that the head 20
is filled with the ink. The ink consunption anount cal cul ating portion 72
15 cal cul at es The raintingtcantrol pertonckedrives ther beadsh20an2nt20sf ardizbfdon of the
ink for one rotation of the punp 34 and the rotating speed of the punp 34.
For t he foradizchargifiigtthe ink& havingthee coluraithexlighy aclead driving pbeicen®@tint of t he
sucked ink into the nunber of tinmes of the ejection of the ink fromthe

heads 20 upsnusssbiptc of re ppiatidg ngorhmahbiefroal @uhati, oihendbyt largineuriut the
consunption of the ink utilized 20 for the printing. The cl eaning can be

execut egrinfiag GRsetHy pabep TONABRGE dahtentinie heshudiberadf dihies e thyecut ed
forcibly upon receipt of the command of a cleaning command portion 79 such

as a butddutior 8V iHtethk Fedui@dPfor the prihtinr BUGLINtéd. detTBE tihk GoP8LkIpABn80. The
anount of consunption of the ink through the forcible cleaning is also

L(lnel ude%@t%laﬂém ?Bizto 6% céiae@l]a@@% ngﬁhbhp%ritiﬂt%s 8f5m%ugjéeﬁor%st he

_eaning. 32 2 Novenbe Furthernore, the flashing control portion 73

cal cul atgs v%ﬂfe &rmg%mmtd?%_ohtglgwghgﬁrogqqé)mkf | ashing carried out for the

execution of the constant prin
10 Moreover, the cleaning control portion 74 carries out cleaning for

sucking the ink from the head 20 through a pump driving portion 75 after the
execution of a constant printing operation. In the attachment of the ink
cartridge 10, moreover, the ink is sucked in such a manner that the head 20 is

filed with the ink. The ink consumption amount calculating portion 72

15  calculates the amount of the sucked ink from the amount of suction of the ink for
one rotation of the pump 34 and the rotating speed of the pump 34. For the

( amount of the ink, a value obtained by converting thé amount of the sucked ink
into the number of times of the ejection of the ink from the head 20 is used
corresponding to the calculation of the amount of consumption of the ink utilized

20 for the printing. The cleaning can be executed upon receipt of a command
from the host or can also be executed forcibly upon receipt of the command of a
cleaning command portion 79 such as a button provided in the printer 1 through

a detecting portion 80. The amount of consumption of the ink through the

forcible cleaning is also included in the calculation of the amount of the ink

25 sucked by the cleaning.
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operation. The anpunt of consunption of the ink is calculated at the nunber
of times of the ejection in the sane manner as the printi n%SIgonét rt?'r §8 tion
70. 5 The amount of the residual ink is newy calculated b @ 5?:6”% esul t
of each «calculation for the amount of consunption of the ink used for the
printing, the anount of the ink sucked by the cleaning and the anount of
the ink ejected by the flashing. The anmpbunt of the residual ink which is
newly calculated is witten to the ink residual amount nmenory portion 51 of
the ink cartrid%e 10 10 throu?ﬁhﬁthe citing/readi ng POI"[IOI’] 78. Thus, the ink
resi dual anmount Freerpore;dheiflashing apuiglsperdiras’ 3 ﬁéW@A@%tﬁhﬁ?rﬂnﬁﬁ#ﬁit@fon about
the anobunt of the residual ink. The updated anmount of the residual ink to
be writt dhetink efesteakyfieshingacarrigaoudtionthmeyequion efthsicdnstadmrisdisgt ed in a
Digit nunmber by setting a 15 constant nunber of tines of the ejection to be
| Digit. dfeeatiem oplee amaumnt ics dohsamgidion dfahedrlanpicalcutated wtithe upphberi s
turned OFF, therefore, the processing is \_. carried out at a fractional
nunber ofofttimes oithe jectiohdasthehsameé mearmmersdsatite priotitg iconfrok pori®nof0.t he
ejection. In the case in which the fractional nunber of tines is equal to

or | aggerTHdamount @k th@teditgaldarsé aeiyuaeerated bhse® dnofhet leeul@feiRBt i on, it
is carried and is treated as | Digit. In the case in which the sane

fracti onalgQaReat & thel &Meuhs of %hé&h?ﬁmféf the nmahfsed itbr trfe Shﬁﬁﬁgﬁ dgd.

Informati on about the fact that the fractional processing of carrying is

execut ed 4 rﬁo@ﬁt%ﬁﬂeﬁ‘ﬁk s@ck%@%y'tﬂetd'@arhﬁg ar8sthe oWﬁeqﬁw&%ctBS’rb&' on 51.

The vvaste I qui d anount cal culating por lon 76 deci des, as a ste

uid, 4 ng ﬁ%@% O OARHIRE 'o‘P”tth nhk%ﬁﬁcﬂ !ﬂ@l %almdephgn of the

3 .2 Nove amount of the | nk suc ng an
cal cul at i h ashi pdat es
cal cul at G114 e AR YBLIAE) ahftRirk MieMbRF b8 JH’ 546 {He N Ohridgy! 18

10 through the writing/reading portion 78, Thus, the ink residual amount memory

portion 51 always holds the newest information about the amount of the residual
ink.

The updated amount of the residual ink to be written to the ink residual
amount memory portion 51 is represented in a Digit number by setting}a
15 constant number of times of the ejection to be 1 Digit. When an operation is
ended, for example, a power supply is turned OFF, therefore, the processing is
C carried out at a fractional number of times which is less than the constant
number of times of the ejection. In the case in which the fractional number of
times is equal to or larger than a half of the constant number of times of the
20 ejection, it is carried and is treated as 1 Digit. In the case in which the same
fractional number of times is smaller than the half, it is discarded. Information
about the fact that the fractional processing of carrying is executed is stored as

a flag in the ink residual amount memory portion 51.
The waste liquid amount calculating portion 76 decides, as a waste

25 liguid, the amount of consumption of the ink based on the calculation of the
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waste |iquid which has al ready been read. The anount of the waste |iquid
thus wupdated is witten to the waste |iquid amount nenory #)_Elrténq{; 621%§f t he
ink 5 cartridge 10 through the witing/reading portion 78. qLEMPHe ste
liquid anmount menory portion 61 always hol ds the newest information about
the anount of the waste liquid. A deciding portion 77 conpares the near-end
threshold read into the witing/reading portion 78 with a |atest ink

resi dual amount cal cul ated by the ink 10 consunption anount cal cu!ating
portion 72 and decides that the anmount of the residual ink runs short, that
is, a neaamewdt &f heeinkssuskeddin thef clepaingaand thsr calgelatighmfhedmewst ¢fesi dual

i nk reaches the near-end threshold. Then, a display of the near-end is
carri ed dbe iok ejaetedi bplthg flashingrarsb upgdatesr thienyalor/ of the leenduwnmpof e an LED.
15 The deciding portion 77 further conpares the near-full threshold read

i nt o the wasteiliagid eaithigapalréadnbdén veady al heabesunthabthe wastel lidhusdrthuwst
obtained by a calculation for the anount of the ink sucked by the cl eaning

and a calgd=aaéd a9 wiitken tbethanmaste bduithembokt ejeadgdpbitionhel fofagli g and
decides that the waste liquid tank 11 a is alnost full of the waste |iquid,

that i5s, @riiRRye #0! thretigh Qhéswﬁ@ng?ﬁéé!ﬂﬁ@ pdrtibmers/al peuf theh@astougtidof the
waste |iquid reaches the near-ful threshol d. Then, a display of the

near - f ul l?]ﬂqéuﬁﬁwérﬁarw%rm BheafiR ABIdROtHd PRwe2P iRtbringfiBh NEbSUY/ @lf t he
| anp of the LED. There'is also a nethod of displaying the near-end and the

near-ful |l _d i E i aracter by nmeans of a liquid crystal panel,
t her eby c%’hug?ﬁgoﬂtﬁggﬁas%r htagﬂlznow the sane display. 25 Brief description wll

be given to the MaRichid Uahiger P leopifarBl ahatar 2ol PouRIRGEAZIAG or i on

15(of the ink car ows a part ta structure. The

storage Rﬂﬁtﬁ'rﬁ@%ﬁn&%ﬁrﬁ&%é Q\ﬁf—hdé’?elteéﬂﬂwéﬁd%l érﬂgﬁmké:é]cdﬁla?éd b)p ﬁe ﬁwﬁ]«d the
10 consumpticn amount calculating portion 72 and decides that the amount of the
residual ink runs short, that is, a near-end state is brought if the value of the
amount of the residual ink reaches the near-end threshold. Then, a display of
the near-end is carried out on the display portion 56 by turning on/off the lamp
of an LED.
15 }The deciding portion 77 further compares the near-full threshold read
into the writing/reading portion 78 with a latest waste liquid amount obtained by
( a calculation for the amount of the ink sucked by the cleaning and a calculation
for the amount of the ink ejected by the flashing, and decides that the waste
liquid tank 11e is almost full of the waste liquid, that is, a near-full state is
20 brought if the value of the amount of the waste liquid reaches the near-full
threshold. Then, a display of the near-full is carried out on the display portion
56 by turning on/off the lamp of the LED. There is also a method of displaying
the near-end and the near-full in an image or a character by means of a liquid
crystal panel, thereby causing the user to know the same display.

25 Brief description will be given to the data structure of the storage
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anount of the waste |iquid which can be absorbed as update infornation and
has the near-end threshold of the ink and the near-full thr hoId (kﬁ
waste 5 liquid as threshold information. Mre specifically, Q%Lﬁ
information to the ink cartridge 10 are stored in the storage portlon 15.
[Table 1 ] Data structure of storage portion Category |Item Address Size
(bit) Update Amount of residual ink information Cyan O 13 Magenta 13 13
Yellow 26 13 Black 39 13 Anmount of waste |iquid which can be absorbed 52
13 Threshold Ink near-end threshold 99 5 information Waste |liquid

near - f ul |partiersBodithedak antpdgrul). tTrbletloshayes popart of the deta stractiurk
cartridge 10 also has the near-end threshold in addition to the information
about t heTtmrstanagefportien 16dwsdtied resmual Gonsggearitfoyr, kinds afdnks @ndptbet i on 36
of the printer 1 does not need to hold the individual information of the
at t achablgmoukt efatherwedste liduid wiiclordhng gbsdrbedsagp uptieteaipfernidiain, tahe control
portion 36 should carry out a 15 general purpose processing such as the

updat e ofhddhgheafBENENn@fthidRRoldesf thealnk amdk théetn@at-Rel GRBBIRGILSSTthankdasteci si on
of the updated anount of the residual ink and the near-end threshold. Even

if a gew .@gm b5 ¥redREIdANFIARESN! ”Mo’“—'r@%‘iﬂef:iﬂ%éﬂy cawspéauntahﬁ]fbmfammdﬂh@ge 10

are carrle out, it is not necessary to chande the program of the control
portion 3fx c%ﬁrldge 10 are stored in the storage portion 15.

[Table 1]
( Oy Data structure of storage portion
) Category Item Address Size (bit)
Update Amount of residual |nk
information Cyan 0 13
Magenta 13 13
Yellow 26 13
v Black 39 13
Amount of waste liquid which can be
absorbed 52 13
Threshold Ink near-end threshold 99 5
information | Waste liquid near-full threshold 104 5
10 Thus, the storage portion 15 of the ink cartridge 10 also has the

near-end threshold in addition to the information about the amount of the
residual ink. Consequently, the control portion 36 of the printer 1 does not
need to hold the individual information of the attachable ink cartridge 10.
Accordingly, it is preferable that the control portion 36 should carry out a
15  general purpose processing such as the update of the amount of the residual
ink, and the comparison and decision of the updated amount of the residual ink
and the near-end threshold. Even if a new addition and a change in
specifications of the ink cartridge 10 are carried out, it is not necessary to

change the program of the control portion 36.
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2 Novenber 2006 Moreover, the storage portion 15 of the ink cartridge 10
provided with the waste liquid storage cartridge 19 al so h?ﬁlpthe nvédr-full
threshold in addition to the information about the amount veiRey e

i quid. Consequently, the control portion 36 of the printer 1 does not need
to hold the individual 5 information of the attachable ink cartridge 10.
Accordingly, it is sufficient that the control portion 36 carries out a
general purpose processing such as the update of the anmount of the waste
l'iquid, and the conparison and decision of the updated anount of the waste
liquid and the Nsaeoyer the stasspelngriieryvdfp ofitheniek cepadoe itapicyitedowitbhe wast e
liquid storage cartridge 19 are changed, it is not 10 necessary to change

t he progrthewmaste liquidostorage partridgen13@lsoMash theehearhdlehtesHeldys adifionl and

12, next, description will be given to the flow of a processing related to

the ink wbithb inforhmation atesuti e anfoupy dfitee wastat Bquid. h@onsgqiidretly rke ,
cartridge 10 attached thereto. Fig. 10 is a flowhart showing the flow of a

cal cul at it QsRE6Mh N86 adrd tife derirfteS L PrE@s PIOPCESSd Y hdldl 3hé hpdptiduulby state
of the printer 1. There are three flows A, B and C. The standby state

impligs tmﬁrmhhsnrsz!tﬁé%gtaéh_a@btiﬁkfﬁm@g@em CREEBrfIN B8 suffidiehfrirRdi at e

operabl e condition in addition to a power-OFF state. ‘The flow A I s executed

when a pq rco?w‘t'r%‘?hﬁb{’@io% B B5GieMbitnat e?éla?lﬁlr@bsét&toﬁgééh§pstﬁthoéf‘15e when

t he cover opened for the exchange of the i1nk cartri O1s osed so 20

(e 3 SUF 7T ST UL I B it el ol ARG o
o™ W BT GERSL BRI g W Reh S LA OIGE. PERSRRSHETS,
(S12), 2 RS0 Uing! Bhfe Fr 8 LoliBb R0t do Lol Bt =
10  necessary to change the program of the contro! portion 36.
With reference to Figs. 10, 11 and 12, next, description will be given to
the flow of a processing related to the ink which is to be carried out by the
printer 1 having the ink cartridge 10 attached thereto. Fig. 10 is a flowchart
showing the flow of a calculation processing and a data storage processing in
15 the standby state of the printer 1. There are three flows A, B and C. The
standby state implies that the printer 1 waits for a next command in an
(ir immediate operable condition in addition to a power-OFF state. The flow A is
executed when a power supply is turned ON in the standby state (step S10) or
when the cover 6 opened for the exchange of the ink cartridge 10 is closed so
20 that a cover close state is brought in the standby state of power-ON, and data
are read from the storage portion 15 of the ink cartridge 10 to carry out various
decision processings (S11). When the decision processings are ended, a
response is given corresponding to the result of the decision (S12) and the

standby state is then returned.

25 The flow B is executed immediately before the cleaning is started, after

36



2 Novenber 2006 printing for one pass is ended, and when the anount of the
ink is calculated and a decision is denmanded, and the anp si dual
ink is calculated and the state of the ink is decided (S%&{o,vgé"r?%p?%desﬁ t he
standby state is returned. The flow Cis executed when a power OFF command
is input, when a 5 sleep in a power saving stop state is started, when a
request for saving data is given and when the cover is opened, and the data
are saved in the storage portion 15 of the ink cartridge 10 (S14). The fl ow
Awll be first described in detail with reference to Fig. 11. In the

st andby griatieg (@1@)e pass istendedaland wherathenampenseldhggek poealcdiatadand e read
into 10 the witing reading portion 76 (S21), and the folio ..ing decision

i s made lmydedisioddsidimangied,t aroh they anmthueat of dsenesidol trikeisi celtcdatad adde 10 i s
first decided (S22). |If the ink cartridge 10 is present, it is decided

whet her @ie Btiite bhtheciokds devidieddS 133 raridithenpthzestandidy biaté erghoingider 1 i s
defined (S23). If the cover is closed wthout attaching the ink cartridge

10 or the data Phetfia Criks es@cltddighed @ saneoOFFchRnigrdis inpul, svitgcaded t hat
the ink cartridge 10 is not present and the processing is carried out

(S24) 5 | f5|ddppinc® peiveReingSstdpfdtards atartdle &P aSé3uebt for SadRg dad jswhet her
or not the color node of the printer 1 is coincident with that of the ink

cartridgey; f . or i i nead i of the
printer fiveh 628 Uherl tnd 108040 0pBREA, bitd L ??fgﬁé fRsaldbit HOkITage | (S26)

and the . i step 527. If the color node of the
printer Ip%?téaigiggjz?\cﬁ;ﬁtkwﬁﬁﬁtgﬁaq(:5011‘64)5[ he ink cartridge 10 at the step S25,

s decioed MARENRR Ryl AF LRI 008 Mp B a0t PRASZ I, 11 the
dect 9o ey S L 8. S Bt PRCSPRe BB R R 1
10 the writing/reading portion 78 (821), and the following decision is made by the

deciding portion 77. The presence of the ink cartridge 10 is first decided (S22).
If the ink cartridge 10 is present, it is decided whether or not the color mode of
an ink to be used by the printer 1 is defined (S23). If the cover is closed
without attaching the ink cartridge 10 or the data of the ink cartridge 10 cannot
15 beread, it is decided that the ink cartridge 10 is not present and the processing
is carried out (S24). If the color mode is defined at the step S23, it is decided
L whether or not the color mode of the printer 1 is coincident with that of the ink
cartridge 10 (S25). If the color mode is not defined, the color mode of the
printer 1 is set to be that of the ink cartridge 10 which is attached (S26) and the

20 processing proceeds to a step S27.
If the color mode of the printer 1 is coincident with that of the ink
cartridge 10 at the step S25, it is decided whether or not the ink carriage 10 is
brand-new (S27). If the color modes are not coincident with each other at the

step S25, it is decided that the ink cartridge 10 is not present and the

25 processing is carried out (S24). If it is decided that the ink cartridge 10 is
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2 Novenber 2006 brand-new at the step 527, the brand-new flag of the ink
cartridge 10 is turned OFF in such a manner that the decision of
"brand-new' is not made when reattachnment is carried out 2rivosentben@00&nd t he
data of the storage portion 15 are rewitten (S28). At the sane tine, a
processi ng of increasing the nunber of 5 tinmes of a brand-new exchange
counter on the printer 1 side by one is carried out and it is then decided
whet her or not the nunmber of tines of the brand-new exchange reaches five
(S29). If the nunber of times reaches five, an exchange cleaning flag is

set to gbMhdANSWERNhBGtSH FN7, SR BRLIH- nEWa‘r@aémre, lnktdé?trifd? isofurfédres of
t he brand- new exchange counter on the printer side is 10 cleared (S30) and

a deci si grrendl JIRAPANHENHSr Thatethel §88ikior! bf t‘B@n@wn@ﬁf i9Mot rhags wess not
reach five, the decision end response is given ( 35). When 1t 1s decided

t hat the{%é{{‘ac‘ﬁ?ﬁérﬁ lgigsr ﬁlé%&tuﬁ{é‘%d”tﬁ\é/@att §1to‘?9 é}%z dndnt 1%%“ eci ded

whet her 1 nk cartrl e 'sane as t e |n t ached

| ast t d,
t he nu'nb”i?@ﬁ%%r?é%et 'l%‘ § e% fibena HobBS a8 '“‘%%?J% f %tﬁ@mﬁéf?ﬁt”?ﬁg
t t 0_and the flash 7 d th
i meed of TokS € 2 E0pBRgH %%%%ﬁg”ﬁﬁﬁ%é e @?g&%f’ﬂa%eﬁ‘&n@aﬁ%@?@%
I d : nt d K h k t 10. At
the same yY“aac? i aeR el st vbAeE RBret o PHEED A FEIesth FEaaBa T ai so
I d (S32). If the 20 t 10 t h d, the fl f
fracti on&SJePRBR MG d826b  thalsnRIBkPE Ty eero PacTetd Al. 11 a
carry fractional Procesm ng is performed, a fl a%I set | s cleared (S33). At
tHe step§xe@Ngmeesming flag 1amshie give @helegpinigesta e timerafar. f ul |
threshold as well as the anount of the residual |nk are processed in the

same manthg numbes of timessefdhe Ssandnensgxchangescoysterder s PAREY Hesiders not t he

anmount of the residual |nk reaches the near-end threshold or 38
10 cleared (S30) and a decision end response is given (S35). If the number of

times does not reach five, the decision end response is given (S35).

When it is decided that the ink cartridge 10 is not brand-new at the
step S27, it is decided whether the ink cartridge 10 is the same as the ink
cartridge 10 attached last time or is exchanged (S31). If the ink cartridge 10 is

15 exchanged, the numbers of times of ejection (the numbers of shots) -in the
printing control portion 70 and the flashing control portion 73, and the number of

( times of the ejection of flashing including cleaning are cleared and are replaced
with the amount of the residual ink in the ink cartridge 10. At the same time,

the near-end threshold of the control portion 36 is also replaced (S32). If the

20 ink cartridge 10 is not exchanged, the flag of a fractional processing written to
the ink cartridge 10 is recognized. If a carry fractional processing is performed,

a flag set is cleared (S33). At the steps S32 and S33, the amount of the waste

liguid and the near-full threshold as well as the amount of the residual ink are
processed in the same manner. After the step S32 or S§33, it is decided

25 whether or not the amount of the residual ink reaches the near-end threshold or
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2 Novenber 2006 the anmount of the waste liquid reaches the near-ful
threshold. If the threshold is reached, an instruction for, displayi
"near-end" and "near-full" is given (S34) and the decisiéﬂggﬁﬁﬂﬁigg@%se is
given (S35). After the decision end response is given, the standby state is
returned. 5 By the flow A described above, the information about the ink
such as the anobunt of the residual ink in the ink cartridge 10 which is

attached or the ampunt of the waste liquid can be recognized correctly.
Consequently, it is possible to prevent a hindrance such as the shortage of
t he ink ithe emeunt efithe wastepliqyidiragehes theeneardit iti@sbpla: hdf tiestheeshialdi d. Al |
of the information about the ink 10 are stored in the ink cartridge 10 and
t he pri ntereachedean mastrundied foodisplaying tfearemd’ @nd ‘WeehfulBisgbeod SBd) Fig. 12,
next, the flows B and C will be described. The flow B carries out the

conf i r matanarthefdectstoraend néspinsichie givesi (B84). | Akentliecdedisionrembespoyisé or
perform ng cleaning, the calculation of the anmount of the ink 15 consuned

after thes gn@npﬂqemtgn@%ntaﬁ@rs @henedss, the confirmation of the contents of
a decision request, and the calculation of the amount of the ink to be the

wast esl i qui d i ngihBe 3RMAL dOcribRasabald e PifofrRstibmiabblt the pRashdYas
cal culation processing at a step 541. Then, the ampunt of the residual ink

is new yhealwdllrRiidnk tebidRial Mk Wﬂ%uﬂﬁRtééPﬁio%@DW}wrﬁ?‘m I LREERS RPR&ON 72

and the 20 anount of the waste liquid is newly calculated in the waste

liquid a nt nﬁat'h%“%%%ienﬁﬂgtﬁﬁr v"fé'r?’BJr%cogg%%ﬁqH@r?é%W. td'lﬁws%'a?xgﬁﬂ)(jolft it he

residual Tn the anou of the was iqurd ich are c | ated in the

capactty (eaLA 8f blePLASFASRE BEn(AyBlRiSAL B BeSAIRRRNAA e

near - end reshol near-tu d respective fnan Tnk state
g:g'ezl 82 ;fl[qgﬁg Z)Z :grlﬁ? og%rf?)hvz Bﬁgn&s@%%tne%%ﬁ&ggﬁﬁ%f 'tl’?é( irtbAh&tidr aﬁgﬁ’tsthgqﬁk ded.
10 are stored in the ink cartridge 10 and the printer 1 does not need to have
_ information.

With reference to Fig. 12, next, the flows B and C will be described.
The flow B carries out the confirmation of the amount of the residual ink which is
necessary for performing cleaning, the calculation of the amount of the ink
15 consumed after the end of printing for one pass, the confirmation of the
contents of a decision request, and the calculation of the amount of the ink to be
( : the waste liquid in the amount of consumption of the ink in a capacity
calculation processing at a step S41. Then, the amount of the residual ink is
newly calculated in the ink consumption amount calculating portion 72 and the
20 amount of the waste liquid is newly calculated in the waste liquid amount
calculating portion 76. Subsequently, the amount of the residual ink and the
amount of the waste liquid which are calculated in the capacity calculation
processing at the step S41 are compared with the near-end threshold and the

near-full threshold respectively in an ink state decision processing at a step S42,

25 and the ink state is thus decided. Based on the result of the decision, a
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2 Novenber 2006 response that the ampbunt of the residual ink is set in a
near-end state or not and the anmount of the waste liQUiqzhgvéﬁﬁrgﬂoé
near-full state or a nornal state is given in a cal cul ation and. decr si on
end response at a step S43. After the step S43, the printing is continuously
carried out through the 5 standby state in case of the cal culation of the
anount of the ink after the end of the printing for one pass, and the
standby state is returned in case of a request for a decision. In case of
the cleaning, the cleaning is executed and the processing proceeds to the
fl ow C. tdsponsedhdetiedathaunatof tthe rasiduakimk isrseigara nelar-endtstate psndeci ded,
the state is displayed on the display portion 56. 10 In the flow C, a

f ract i onahdnhetaerounit of itmesvaste bduidds lses & haar-full statessbaatnommabstatefs ti nes of
the ejection in the nunbers of tinmes of the ejection counted by the

printi nggientin@ ceulkiiom anl dechitori bag hésbrisertdtrapstepd@43.on 73 and the

cl eaning control portion 74 respectively is processed in a fractional

processing foragéetrRnsteptsad, thBeririinlgdy dontiflo@dly chRfeRBRLHroGdh tHe wast e

liquid at a step 15 S44. |If the fractional nunber of tinmes is equal to or

| ar gey tQt—”éng%g*k@étE iRfcadsBof 1RO RSt IMERAE RholhtBrshefink BReriRCEhPBf 2 carry
rme s 1 Dagit. | nber

is perfo f the C fractional nu of tines is smaller

th th e i t i i t
et dieblinudd o le A0SR FRARI LRI GRgRAEL T, kot es @
The wast ol ROUbARBADUR, GRECH! FHL eaAbh! i Wearffl 58" RO tarld e

pr ocessi e fractional nunbers of tines i1n i nhg control

-t 73 and. th ' t rol t] h | i qui
PRercby brctema gteREr A E: (ERTEAREeR qutin Pl Shan < e
esidual jnk.and .th t .of .th te |iqujd ' bjected to th
Fracti ondlatpioReetry R R T oh b bBP oo 36t Fon 16 of the ink-
cart{é dge 10 thlrroggﬁh Lhe witing/readi ng, ortion 78 (S545). i'"40 w

i e oW U, a 1maluonal nuimioer O1 tmes wnicn is 1ess tnan &

constant number of times of the ejection in the numbers of times of the ejection

counted by the printing control portion 70, the flashing control portion 73 and the

cleaning control portion 74 respectively is processed in a fractional processing

for the amount of the residual ink and the amount of the waste liquid at a step

15 S44. |f the fractional number of times is equal to or larger than a half of the

constant number of times of the ejection, a carry is performed as 1 Digit. If the

C fractional number of times is smaller than the half, the ink consumption amount

calculating portion 72 executes a discard processing, thereby calculating the

amount of the residual amount. The waste liquid amount calculating portion 76

20 carries out the processing for the fractional numbers of times in the flashing

control portion 73 and the cleaning control portion 74 for the waste liquid,
thereby calculating the amount of the waste liquid.

The amount of the residual ink and the amount of the waste liquid

which are subjected to the fractional processing are written to the storage

25 portion 15 of the ink cartridge 10 through the writing/reading portion 78 (S45).
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2 Novenber 2006 When witing is normally carried out, a wite end response
is given to a command source (S46) and the standby state IS retu &6

that a designated power OFF state is brought. The proces$ Ny e,ngqeégg to the
ink is executed in the flow described above. 5 Finally, the advantages of
the liquid cartridge, the printer and the nethod of controlling the printer
wll be collectively described. (1) The ink cartridge 10 stores the anpunt
of the residual ink in the ink cartridge 10 and the near-end threshol d
indicating, in the volune of the ink, that the ink runs short and the

housi ng pdhenowritingiis abroslity eapigd Quity a+wpite reng réepsnstis rgieen tto Bol d t he
i ndividual information of v ~O SEquEii~ily, ,he pl Il , I nf the ink

car t ri dgeechimahd couces (46 handdiedtanddy state i\sa*ettﬂ’nbdcgd that teodesignatedt r i dge
19 stores the anmbunt of the waste liquid in the waste |iquid storage

cartri dgepclieraDHFt dtatengalbrought.  Tiie psduasSingndl stetli togthei ink tiexeoltedsnof t he
housi ng portion 11, that the housing 15 portion 11 is alnost full of the

wast e | i qHedow@sseiedddave. the printer 1 does not need to hold the
i ndi vidual information of the waste |liquid storage cartridge 19 which can

be atached. (3)dd) 'Sthéuéé\!fé?dtﬁﬁ'és tdrathet W@Jl@rbéﬁr‘i‘dgé 9@1 gﬁ?ﬁ?é?uéﬁd agger al

pur pose processi ngs such as a data read and wite, conparison and

e éﬁtod@doﬁtr‘&ﬂ?tgﬁﬁ%ep?ﬁﬁér ﬂl%ecéﬁtéaﬁvé}ﬂu%éht? .Correspondi ng to a

variation n the speC| catlonso e ink cartridge 10. Even if the ink

cartridge havin FREGH GALEBSIO SofAE IRNGRILAY oaghéqggeuaﬁ@ﬁqui ngly,

i nformati on abo the Is read from cartri

rel Lable ntbgfnﬁté@{ i;]BE% 3:6) Cfg tl'ileeﬁéaregﬂd thr%@ﬂ?ﬁﬁng c%@hgy%dthezx?’ol&r% dtthkS

su f|C|e can éxecute
ink, that the ink runs short and the housing portion 11 is almost empty.

-
o

er 1 does not need to hold the individual information of
the ink cartridge 10 which can be attached.

(2) The waste liquid storage cartridge 19 stores the amount of
the waste liquid in the waste liquid storage cartridge 19 and the near-full
threshold indicating, in the volume of the housing portion 11, that the housing

15 portion 11 is almost full of the waste liquid. Consequently, the printer 1 does
not need to hold the individual information of the waste liquid storage cartridge
( &+ 19 which can be attached.

(3) It is sufficient that the printer 1 can execute general purpose

procéssings such as a data read and write, and a comparison and decision. It

20 is not necessary to change a version corresponding to a variation in the
specifications of the ink cartridge 10. Even if the ink cartridge having new
specifications is exchanged or attached, accordingly, information about the ink
is read from the ink cartridge 10 so that reliable information about “near-end”
can be displayed.

25 (4) It is sufficient that the printer 1 can execute the general
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41 2 Novenber 2006 purpose processings such as a data read and wite, and a
conpari son and decision. It is not necessary to change a.vgrSi
corresponding to a variation in the specifications of thgrs vsetr@%lrlza%q d
storage cartridge 19. Even if the waste |liquid storage cartridge having new
specifications is exchanged or attached, 5 accordingly, information about
the waste liquid is read fromthe waste liquid storage cartridge 19 so that
reliable information about "near-full"™ can be displayed. (5) A flash nenory
is used for the storage portion 15 in the ink cartridge 10 and the waste

i quid stPorReEe eraassings $9ch asda Hataderdr ane wWin, Bad acamparisen and

i nst ant aneously. Even if the information ab~.,.,J. ot the ink and the f

i nf or mat idesisidroutlt isheoiwaseassaryte ehange apdision carresppndingio ahwriefione, a

|l oad applied to the printer 1 is reduced. (6) The newest information about
t he i nk iiis thpdptaficatinthssaivibd waste tijaid sthrager cartritige 19. aEvanyf theveaste
Therefore, the information about the ink can 15 be held in the ink

cartri dgeiqly widragetcaeipgedhagngméwespicifications tieexehbanyed dr agehietst t he
abnormal breaking of a power supply in the printer 1. (7) The newest

i nf or gat ifeRo b, irfiermiasdre aboat itttk iviagdt@ drjuss igndlad T dhenwbsie nasge |iquid

storage cartridge 19 at any time. Therefore, the information about the
waste | i qubdgeaBaRBdde! #918b that Washlel irfbinsatdro Tt 2eaiiliPi dag B9 Wi t hout
depending on"the state of the printer 1 against the abnornmal breaking of

t he powerdi&gg@d/ in the printer 1. (8) Also in the case in which the ink
cartridge 10 does not accommopdate inks having a plurality of colors in an

(npegral [nk cagay ! docaBitlsnamer]diglie REBADR T SRfaG8"Idicl¥ds inlthbSinROSS! bl €

t o\_provi de the st'orage portio
cartridge 10 and the waste liquid storage cartridge 19, and a read/write can be
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information about the waste liquid are updated at any time, therefore, a load
applied to the printer 1 is reduced.
(6) The newest information about the ink is updated and saved in
the ink cartridge 10 at any time. Therefore, the information about the ink can
15 be held in the ink cartridge 10 without depending on the state of the printer 1
against the abnormal breaking of a power supply in the printer 1.

) ) The newest information about the waste liquid is updated and
saved in the waste liquid storage cartridge 19 at any time. Therefore, the
information about the waste liquid can be held in the waste liquid storage

20 cartridge 19 without depending on the state of the printer 1 against the
abnormal breaking of the power supply in the printer 1.

(8) Also in the case in which the ink cartridge 10 does not

accommodate inks having a plurality of colors in an integral ink cartridge but a

single separate ink cartridge, it is possible to provide the storage portion 15 in

25  the single ink cartridge, thereby confirming the near-end in the same manner as
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25 the single ink cartridge, thereby confirmng the near-end in the sane
manner as 42 2 Novenber 2006 in the integral ink cartri . é'gie }Q wast e
liquid storage cartridge 19 has such a structure as to b I MEYEL W th
the ink tank for acconmodating the ink to be used for the printing, and a
removi ng/ attachi ng operation can easily be carried out. 5 Because of the
integral structure, noreover, it is sufficient that all of the information
about a waste liquid and an ink are stored in the storage portion 15, and
the storage portion does not need to be provided for the waste |liquid and

t he i nk imthe/indegrel ynk qaroidgehe anobunt of consunption of the ink is

cal cul ated for each 10 purpose fromthe anount of the ink used for the
printing and thé)anounthewashe liguidkstasge dartriddee19 lhastiuch aatiuctuies aseani ng
in the capping portion 35. Consequently, the amount of the ink can be
managed 1o gt iategratetlyviti Hiee amio tantk fofr dchemimdddtimgbitet ihk todst @sdd fpritheused f or
the flashing and the cleaning in the capping portion 35 and the anount of

the ink pliptingedaddrat hemevingldtzghitie qrratidrat €sh f easigadde parpeseout.
Consequently, the anpunt of the ink can be managed m nutely. Although the

i nvensi opdtagisbesn the | nsddrat etruanifle densrebbed #as bhficiepdrthbt Wiabf RAef erred
enbodi nents, it is apparent to a person skilled in the art that wvarious

changes ahd BHbA 2®BLE BRPasi8MqlR) ARdlan ik bRespsd t e LBPadeepsitionsss of 20
the invention. It 1s apparent that such changes and nodifications are within

the spir ’th%cé’tB%ﬂ]é‘BQrtioW §544 HB} Abedi s Bé‘ﬁ%ﬁdéﬂd‘fc{;}ﬁthg%éﬁé% 4 bhE

appended clal ns. e present application is base apan ent

Appl i cat i,Qn: No. 2013206 filed on January 21, 2004 and Japan Patent
Adpli cat itﬁﬁ%'ﬁd@%ﬁonzm filed on January 26, 2004, the contents of

which are incor PP(S)at eclThe amount of consumption of the ink is calculated for each

10  purpose from the amount of the ink used for the printing and the amount of the

ink used for the flashing and the cleaning in the capping portion 35.
Consequently, the amount of the ink can be managed minutely.

(11) The amount of the ink to be the waste liquid. used for the

flashing and the cleaning in the capping portion 35 and the amount of the ink

15 used for the printing are calculated for each purpose. Consequently, the

amount of the ink can be managed minutely.

( Although the invention has been illustrated and described for the
particular preferred embodiments, it is apparent to a person skilled in the art that
various changes and modifications can be made on the basis of the teachings of

20 the invention. It is apparent that such changes and modifications are within the

spirit, scope, and intention of the invention as defined by the appended claims.

The present application is based on Japan Patent Application No.
2004-013206 filed on January 21, 2004 and Japan Patent Application No.
2004-017253 filed on January 26, 2004, the contents of which are incorporated

25 herein for reference.
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25 herein for reference. 43 2 Novenber 2006 WHAT IS CLAIMED IS: 1. Aliquid
cartridge, conprising: an ink cartridge, which has a first_housing portion
for containing a liquid 5 therein for supplying the I|iqui@NC¥eBber098r at us:
a waste liquid storage cartridge, which has a second housing portion for
containing a waste liquid to be supplied fromthe -apparatus; and a
rewitable nonvolatile storage portion, which stores a first threshold, a
second threshold, liquid amount information and waste |iquid anount 10
information, wherein the first threshold indicates a near liquid end state

i n whi chVH&T IS iICLAIMED 18he first housing portion is near to end; wherein
the second threshold indicates a near full state in which the waste liquid
in the second housing portion is near to full; 15 wherein the liquid anount
information indicates a |iquid anmount of the Iliquid contained in the first
housi ng porti orf liQuercartidoRe CORMPEisiNG: qui d anount i nfornmation indicates a
waste liquid anount of the waste liquid contained in the second housing
portion; and wein&iacartridge] wkichainas adiget Rousindheoriastfer Confainthg aiguidige ar e
integrally 20 fornmed. 2. The liquid cartridge as set forth in claim1,
wher & n theeeiatfor sgeplpiogtthetiquidstoedreapparadld;y conducted to t he apparat us when
the liquid cartridge is attached to the apparatus; 25 wherein the liquid
amount i nf or mata aastd liquidastbeade qartddgerowhich Hek a second housing portion

for containing a waste liquid to be supplied from the apparatus; and
( a rewritable nonvolatile storage portion, which stores a first threshold,

a second threshold, liquid amount information and waste liquid amount

-
(]

information,
wherein the first threshold indicates a near liquid end state in which the
liquid in the first housing portion is near to end;
wherein the second threshold indicates a near full state in which the
waste liquid in the second housing portion is near to full;
156 wherein the liquid amount information indicates a liguid amount of the
liquid contained in the first housing portion;,
Q wherein the waste liquid amount information indicates a waste liquid
amount of the waste liquid contained in the second housing portion; and
wherein the Iink cartridge and the waste liquid cartridge are integrally

20 formed.

2, The liquid cartridge as set forth in claim 1, wherein the storage portion
is electrically conducted to the apparatus when the liquid cartridge is attached to

the apparatus;

25 wherein the liquid amount information, the waste liquid amount
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2 Novenber 2006 information and the first and second thresholds stored in
the storage portion are transmtted to the apparatus; wherein the Iiguid
anmount information stored in the storage portion is updatetforsmee[£00
apparatus every tinme when the liquid anount of the liquid 5 contained in
the first housing portion is changed; and wherein the waste |iquid anmount
information stored in the storage portion is updated by the apparatus every
time when the waste liquid anobunt of the waste liquid contained in the
second housing portion is changed. Jr) 3. A printer, conprising: a head,

whi ch ej dafosmation gmddhedirst apd geeend thregfwldswiarad imtaustesageanoition &artri dge,
which has a first housing portion for containing the liquid therein to be
ej ect ed ftransnmitied hedlte apparagbus;nti ng nedium for 15 printing; a waste liquid
storage cartridge, which has a second housing portion for containing a
wast e |iquid whindterein thet liquse dinfiaunttihkormationi sigredaimdthe sterage pbiton is

nonvol atil e storage portion, which stores a first threshold, a second

t hr eshol dypdaitediityy @ wpiparatuer ewdryotimandheastre ligdidi dmodt afotivet liquid
information; a witing/reading portion, which reads the first and second

t hr esBol dontaihBe ih treefidt ABDYIAYE gorficH IBBdHapyeandniihe waste |iquid anmount
information fromthe storage portion; and a determ nant, which judges both

whet her a | i qui ¢yRiFBIMNthedtwddle lquidlidhmod® ATBMRAtIdsR5raBt in0thd edgrdgeom t he
storage portion reaches the first threshold 45 2 Novenber 2006

portion is updated by the apparatus every time when the waste liquid amount of

¢ the waste liquid contained in the second housing portion is changed.
10 3 A printer, comprising:

a head, which ejects a liquid;
a liquid cartridge, which includes:

an ink cartridge, which has a first housing portion for
containing the liquid therein to be ejected from the head to a printing medium for
15 printing;
a waste liquid storage cartridge, which has a second housing
( portion for containing a waste liquid which is not used for the printing; and
a rewritable nonvolatile storage portion, which stores a first
threshold, a second threshold, liquid amount information and waste liquid
20 amount information;

a writing/reading portion, which reads the first and second thresholds,
the liquid amount information and the waste liquid amount information from the
storage portion; and

a determinant, which judges both whether a liquid amount of the liquid

25 amount information read from the storage portion reaches the first threshold
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and whether a waste liquid amunt of the waste |iquid amount information
read fromthe storage portion reaches the second threshgld; and a notifier,
which notifies a life time of the Iiquid cartridge when &iNAYEMPeRARDBF two
judgnments is judged by the determ nant, 5 wherein the first threshold
indicates a near liquid end state in which the liquid in the first housing
portion is near to end; wherein the second threshold indicates a near ful
state in which the waste liquid in the second housing portion is near to

T LS N R TP I, ©
1 Gui HORURERAAPS POTRG TSaEbrR RRERY DOTTEOReTdha  wher ain the 1nk

cartridge and the waste liquid cartridge are integrally forned. 15 4. The
printer as setfiger.whighdolifigs 3 it lmgept tenlinyidigrgtridgecynen @ier i qui d

cal cul ati n? portion, which updates the |iquid anount information based on a
consufBe of fWejurgmentstis g4d ¥ theudeferminamé first housing portion and the

|l iquid amount information which is read by the witing/reading 20 portion;
arl a wast e whersid therfitet threaheldl ingicate spe neaoliquidiendrstatedatwdsich ke wast e

i quid amount i nformation based on a waste |iquid anount of the waste liquid
cor r eiqaiddn tige ficst dnopiaing pdrtiohés neastonesw;| i qui d anount and the waste |iquid
amount information which is read by the witing/reading portion, 25 wherein
the witi ng/whadinghpadcond tiweshetd irfdicatpdat adat fulusthtaimwitich 46e 2 Novenber
2006

( waste liquid in the second housing portion is near to full;

wherein the liquid amount information indicates the liquid amount of

~
Q

the liquid contained in the first housing portion,
wherein the waste liquid amount information indicates the waste liquid
amount of the waste liquid contained in the second housing portion; and
wherein the ink cartridge and the waste liquid cartridge are integrally

formed.

15

4. The printer as set forth in claim 3, further comprising:

( a consumed liquid calculating portion, which updates the liquid amount
information based on a consumed tiquid amount of the liquid in the first housing
portion and the liquid amount information which is read by the writing/reading

20 portion; and
a waste liquid amount calculating portion, which updates the waste
liquid amount information based on a waste liquid amount of the waste liquid

corresponding to a part of the consumed liquid amount and the waste liquid

amount information which is read by the writing/reading portion,

25 wherein the writing/reading portion writes the updated liquid amount
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information and the updated waste |iquid anmobunt information to the storage
portion. 5. The printer as set forth in claim4, whereint consu 8 liquid
5 calculating portion calculates the consunmed |iquid anou %\fe'?rb?ég‘ﬁ %ui din
the first housing portion based on: a calculation for calculating a first
liquid ejection amount of the liquid ejected fromthe head for the
printing; a calculation for calculating a first liquid suction anount of the
liquid 10 sucked fromthe head in an attachnent of the ink cartridge and a
second liquid suction anmount of the liquid sucked in cleaning of the head;
a cal culiaformatiborarohltios | gtdated avasste diglid iaqubuhteipéatrationato tme stdéragee 11 qui d
ejected in flashing in which the liquid is ejected to a predeterm ned
portion potiker than the printing nediumfor preventing the head from being
clogged in 15 the printing; and a calculation for calculating the | atest

| i quid amount contained in the first housing portion based on the first and
second liquid ejection anobunts and_ the first and second suction ampunts in
accordarfte wit Hjhﬁeﬁu'ht%‘ 8$ setefortulin utlatm ohs wheoeis. thEheopsumedr ligdidset forth
inclaim4, wherein the waste liquid anount calculating portion calcul ates
t he Bastaaldilgtingl paniomtalcakdes dne cansamedl kquidrarhountcal the Bauidgnathei r st

| iquid suction amount of the liquid sucked fromthe head in an attachnent

of the ifivkt Isduging goeion2sasedca.cul ation for cal culating a second liquid
suction amount of the liquid 47 2 Novenber 2006 sucked in cleaning of the
head; a calculation for calculating a first liquid ejection amount of the liquid

(”“g ejected from the head for the printing;
7 a calculation for calculating a first liquid suction amount of the liquid
10  sucked from the head in an attachment of the ink cartridge and a second liquid
suction amount of the liquid sucked in cleaning of the head;

a calculation for calculating a second liquid ejection amount of the
liquid ejected in flashing in which the liquid is ejected to a predetermined portion
other than the printing medium for preventing the head from being clogged in

15  the printing; and
a calculation for calculating the latest liquid amount contained in the

( first housing portion based on the first and second liquid ejection amounts and

the first and second suction amounts in accordance with results of the

calculations.
20
6. The printer as set forth in claim 4, wherein the waste liquid amount
calculating portion calculates the waste liquid amount based on:
a calculation for calculating a first liquid suction amount of the liquid
sucked from the head in an attachment of the ink cartridge;
25 a calculation for calculating a second liquid suction amount of the liquid
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a calculation for calculating a liquid ejection anount of the Iiquid
ejected in flashing in which the liquid is ejected to a predeterm ned
portion other than the printing nediumfor preventing t he? NeXMper#A0Be; ng
clogged in the 5 printing; and a calculation for calculating the |atest
waste [iquid anmount contained in the second housing portion based on the
liquid ejection anmount and the first ~. , and second suction anounts in
accordance with results of the calculations. 10 7. The printer as set forth
in claim4, further conprising an attaching portion, wherein when the

i qui d caickeddyelaaning obibrdiead the attaching portion, the storage portion
is electrically conducted to the witing/reading portion; wherein the
consuned |iqui & calalation fiey pe}qulai'rmg;@dg%d Shi@’tlbhqamumb' cinthendiquisk or mat i on
every time when the liquid amount of the liquid in the first housing

porti on ejsctebandiadhingnd wireh ¢henlighid isefgoted tayaipdedeterminechpartibatatimgr porti on
updates the waste |iquid amount information every tinme when the waste

l'i qui d amadntheoprittirey wasdiem forgoriegenting hiee $eaanffohobeimy clegedon ie changed.
20 8. A nethod for controlling a printer, conprising: reading a first

t hr eghol ghirtegaeddng a liquid and a second threshold regarding a waste
liquid froma rewitable nonvolatile storage portion of a liquid cartridge,

the liquid car tdtQGQlahBﬁ'fétdéélguléﬂn?ft‘ﬂfe GAES /A IS Bridaht %oﬁfa‘irﬁd jpousi ng 25
portion for containing the liquid to be ejected froma head and a waste

li quid fké e EABSEIng t.oﬁtays@aeoﬁ%é thQJee}@m.sn é}ﬁéuﬁt éﬁGQHQ flpeusi ng

portion contalning-t waste |1quid which i's not used for the printing;
(. and second suction amounts in accordance with results of the calculations.
10 7. The printer as set forth in claim 4, further comprising an attaching
portion

wherein when the liquid cartridge is attached to the attaching portion,
the storage portion is electrically conducted to the writing/reading portion;
wherein the consumed liquid calculating portion updates the liquid
15 amount information every time when the liquid amount of the liquid in the first
housing portion is changed; and
( wherein the waste liquid amount calculating portion updates the waste
liquid amount information every time when the waste liquid amount of the waste
liquid in the second housing portion is changed.
20
8. A method for controlling a printer, comprising:
reading a first threshold regarding a liquid and a second threshold
regarding a waste liquid from a rewritable nonvolatile storage portion of a liquid
cartridge, the liquid cartridge including an ink cartridge which has a first housing

25 portion for containing the liquid to be ejected from a head and a waste liquid
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j udgi ng whether a liquid amount of the liquid contained in the first

housi ng portion reaches the first threshold; 5 judging mhgt "%ep9§€§

| i quid amount of the waste liquid contained in the secon S|ng portion
reaches the second threshold; and notifying a life tine of the liquid
cartridge when either one of the judging step of the |liquid amount and the
judging step of the waste liquid anount is judged, the wSt i threshold
indicates a near liquid d state in which the iv wherein the and liquid in
the first housing portion is near to end;, and wherein the second threshold

i ndi cat estosagraartridge wiich bakra aheeid hRGSINgegrton fefucentaimindqérewestal housi ng
portion is near to full. 15 9. The nethod as set forth in claim8, further
conpri si hguidméach sgndtiwpeiddfoathruptinting; or mat i on about the |iquid anount of the
liquid Cin the first portion fromthe storage portion; calculating a
consuned | i qui duagingnivhetherhe llquiiiaioumtt biethe riglicheuaianged portheofirst 20
updating the liquid amount information based on the consunmed |iquid anpunt
and the h@@ﬂn@k@ﬂkﬁ1ﬁﬁﬁ%@bth@ﬂQﬂMﬁ@&aﬁm;and writing the updated |iquid
anount information to the storage portion. 10. The nmethod as set forth in

claim9, whereijnggihg wieéipel atwasgefilgusd bRIdBUAL of #Re @vastecmma@ﬂtémww anount
of the liquid i'n The first housing portion includes: Novenber 2006

cal cul at tﬁs@caddrﬁéuéﬁgwbﬁmw@%&h@@uﬂé@éﬂano%réérgﬂa'ema « ejected fromthe

head for rinting;” calculating a first suction anount of the
liquid sucked fr'icﬁﬁnylhaea life time of the liquid cartridge when either one of the

( judging step of the liquid amount and the judging step of the waste liquid

e

amount is judged,
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liquid in the first housing portion is near to end; and
wherein the second threshold indicates a near full state in which the

waste liquid in the second housing portion is near to full.

15 9. The method as set forth in claim 8, further comprising:
reading liquid amount information about the liquid amount of the liquid
Q in the first portion from the storage portion;
calculating a consumed liquid amount of the liquid in the first housing
portion:
20 updating the liquid amount information based on the consumed liquid
amount and the read liquid amount information; and

writing the updated liquid amount information to the storage portion.

10. The method as set forth in claim 9, wherein the calculating function of

25  the consumed liquid amount of the liquid in the first housing portion includes:
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head in an attachment of the ink cartridge and a second liquid suction
amount 5 of the liquid sucked in cleaning of the head; | second
liquid ejection amount of the liquid ejected in flashing‘éilhﬁ\lileL |%ﬂ?bpﬁe
liquid is ejected to a predeterm ned portion other than the printing nmedi um
for preventing the head frombeing clogged in the printing;, and cal cul ating
the latest |iquid anmount contained in the first housing 10 portion based on
the first and second liquid ejection anmounts and the first and second
suction amounts in accordance with results of the cal culating functions.

11. The net hod @gcagting @ fildt liguiel §ebliéh alou et theMRiLIS efttied G Bk Wast e
| i quid amount i nformation about the waste |iquid amount ~ 15 of the waste

liquid iReddors tiRgrtion fromthe storage portion; calculating a
consuned %aste ﬁ?gﬁﬁo} g’rmunt of the waste liquid corresponding to a part of

the consuned ”éﬁf&ﬂa@@&‘é”ﬁésttﬁﬁﬁaﬂah %g&iéH‘Sn}%gﬁf'tthgqirqggcg% d Frahpya@t i on

based on the consuine wast e anoun ste i quid anmount
i nformatjon; . itin e . | i auid: . r ionto
the st or DGR AR Filactrhé e b8k RERHE0e ]! £ sechHhioBiE R kd TR " he
cal cul ati function of. the .consunme ste liquid anount of the waste
quuilgj iﬂpﬁ‘?e"oé‘é 8H§‘?§L'@s‘?lﬁﬁn'n§§?m? H?%ﬁ i ncl udes: 50 2 Novenber 2006
calculating a first |.iquid suction amunt of the |iqgyid . sucked fromthe
head in an attaﬁ%ﬁ{'n%fa SREONAK ‘?t%? g, a%%l%ft#Wg"%u‘geﬁﬁﬁ&qoi'rhui d
suction amount of the liquid sucked in cleaning of the head; 5 cal cul ating
a |i qui dfieshkiegiinvhishthe ligeidiis elestedita acpredet’inined PRelirmhethes than the

(" printing medium for preventing the head from being clogged in the printing; and

calculating the latest liquid amount contained in the first housing

portion based on the first and second liquid ejection amounts and the first and

-
o

second suction amounts in accordance with results of the calculating functions.

11. The method as set forth in claim 8, further comprising:
reading waste liquid amount information about the waste liquid amount
15  of the waste liquid in the second portion from the storage portion;
calculating a consumed waste liquid amount of the waste liquid
( ﬁ;} corresponding to a part of the consumed liquid amount;
updating the waste liquid amount information based on the consumed
waste liquid amount and the read waste liquid amount information; and
20 writing the updated waste liquid amount information to the storage

portion.

12. The methaod as set forth in claim 11, wherein the calculating function of
the consumed waste liquid amount of the waste liquid in the second housing

25 portion includes:
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which the liquid is ejected to a predeterm ned portion other than the

printing nmediumfor preventing the head from being clog 0B | nt| ng;
and cal cul ating the |atest waste |iquid amount contai nedngﬂmf%nﬁés?econ

housi ng portion based on the liquid ejection ambunt and the first and second
10 suction anounts in accordance with results of the cal culating functions.

51

calculating a first liquid suction amount of the liquid sucked from the
head in an attachment of the ink cartridge;

calculating a second liquid suction amount of the liquid sucked in
cleaning of the head,

5 calculating a liquid ejection amount of the liquid ejected in flashing in

which the liquid is ejected to a predetermined portion other than the printing
medium for preventing the head from being clogged in the printing; and

( - calculating the latest waste liquid amount contained in the second

housing portion based on the liquid ejection amount and the first and second

-
(@)
)

suction amounts in accoraance with resuits of the caicuiating functions.
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