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LI QUI D CARTRI DGE, PRI NTER, AND METHOD FOR CONTROLLI NG
PRI NTER BACKGROUND OF THE | NVENTI ON 5 The present
invention relates to a liquid cartridge including an

el ectrical rewitable storage portion, a printer, and a
method for controlling the printer. In a printer of an
ink jet type which serves to eject an ink (liquid) in a
droplet condition froma head to a recordi ng nedi um for

{

CLIAUPRARTRINEE, PRINTER 2o MEFHET? FOR FONTRAGHNG

for storing the ink to bf’ﬁﬁ@ﬁg ed to the head is

stored in the storage po I%internal nmenory) of the

ink cartridge. Moreover, information about a threshold

indicating that the anmount of the ink stored in the ink

cartridge is alnpst zero is stored in_a printer body.

15 According t BAGKGROUMND OFodHE INVENTIQN; on about t he

anmount of containnment of an ink is stored in the

st or afjee ppraseoh ovealion nelatast td dyeliquid partidge neluging an

i nformati on about the anount of containnent of an ink
eldatrical trowritatie starage qrariiom apdntarhbanda methed dopoontralfing the

consunption of the ink by printing which is calcul ated
pribtert he printer fromthe read information, and updates

the 20 information about the anobunt of contai nnment of

an i nip a PhinteeRagthk jetitgseahic seseavereject &l Qiqu® in a
storage portion of the ink cartridge. The printer
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contal nnent of the ink with I nformati on about
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cartr rovided In the printer is al
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indicating that the amount of the ink stored in the ink cartridge is almost zero is
stored in a printer body.

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

The printer 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,

thereby deciding whether or not the amount of the ink in the ink cartridge is
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the printer displays that the amount of the ink is
al nost zero and notifies a warning to a user.
According to JP-A-2001- 71533, noreover, a host device
reads 5 information fromthe storage portion of an ink
cartridge and conpares the read information with
i nformati on about a threshold, thereby carrying out a
deci si on- in place of a printer. In the related printer
of |nk ver, . a hea is. held in
a'f@Pé@fﬁa@ta i ﬂ@OHH | G Etnicineit o thS inkcaraches hoe threshole
at any tine in su a 10 manner that reliable printin
th%ﬂfﬁ%ﬁgﬁ@l% H@trtheoaraevnt Pbithe Hek raiHneskAeec @nd: Retifies a
head, an ink is ejected fromthe head to a
wap'nmetp@ kE®ed portion other than a printing nedi um or
is forcibly sucked fromthe head, thereby preventing
t he héadofdingn tei JR-AcLOQUEA588, copteovenatadhoFhedevide reads
used for the maintenance is accommpdated in a waste
inforraatioh $iopn &ee strage ipdasor( bi giitk céﬁrud?é tahddgspares the read
According to JP-A-2002-29065, a waste liquid storage
infoAhbtioll 9Ath inféinelam abémoa 9@ sBBId. itRereby arAfifd @88 a decision
portion stores a total ampunt obtained ~by adding the
in PrEXENYf Phrifderaccommodat ed waste liquid at each time. A
rinter conpares the total anpunt of the waste liquid

with g, &tg%feﬁgféodﬁﬁnglep%f ta'ﬁelnﬁg tm&feo@ércgé;ggggtlé ?{éﬁd in a

in the storage |dge posse
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the head from being clogged or contaminated. The ink used for the
maintenance is accommodated in a waste liquid storage cartridge (liquid
cartridge).

According to JP-A-2002-29065, a waste liquid storage cartridge
includes a storage portion. The storage portion stores a total amount obtained
by adding the amount of an accommodated waste liquid at each tme. A
printer compares the total amount of the waste liquid with a threshold to be the
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,

information about the amount of containment of an ink. In order to decide
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i nformati on about the anpbunt of contai nment of the ink,
it is necessary to conpare the information with a
t hreshol d possessed by a printer or a host 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 residua
ink is reduced. Wien an ink cartrid LS _newl.y_ added
whether 18 1Q3lbef 2BQENHRS cantairment Pﬁéht? Tk &SaeﬁE?% 2§ Gm the
existing ink cartridge are varied, furthernmpre, the
infosmagioanebost the: aseunteel icontainpent PAHGEAINkndt ih&eLRESARY to
of containment of the ink is to be 10 correctly grasped
comparee $oricfongation twith \eathreshold passessedplyid iptiateroas ahost
the ink cartridge. In the related technique with
devi€s PeEsr this rb&sorathe printer or #eohastedeviee is retpared to have, as
nor eover, the storage portion of the waste liquid
basit Ghfsihatidnt fihaRatish Mabouts ey @pecifisakonslofiean tateachable ink
anount of contai nnent of the accommbdated 15 waste

car{tﬂi% %nd{ﬁ 1BFiiold SordBBEidmgvRRithee amolat of hRe Wasidvial ink is

storage cartridge is alnost filled up fromthe

reqk};&%?:enlﬁ%%f‘ g?\%tﬂtcamﬁgéqg WiwiQ fadde@NérdnenBikcifidations such as

I'S nécessary to conpare the
the Pk FeBRe g ShigHistrddok KaRFGe ar SRREAERNBIMBIE fhe program
of PRainBE e R reo 4 A0, Aokt B RBNPrE (P nkls to be
ot e e R ST RPN
waste liquid storage cartridge is newly added or the

cadiy@@®.f i cati ons such as the ampunt of acconmpdation of
the existing waste liquid storage cartr,i dgts?gre var,i e

f ur t higy the gelatgd {RcHPIe aithy ﬁ@SRﬁqt noethe J epliquid sfjo’rage
changed and the anmount of 25 accommodati on of the waste
caitiidge dmeneoverf ithe stgraget petiparofaine was@ellg@prggfqu gartridge

grasped corresponding to the variation in the
simypigcstbiesatammasvaliiet e wasaunt] ofgoentainment of the accommodated
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
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
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 the 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

accommodation of the waste liquid and a fill-up situation are to be correctly
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storage cartridge. Further, in a related ink cartridge
including a waste |iquid containing portion and an
unused ink containing portion which are integrally
formed each 5 other, a volune of the waste |iquid
containing portion is smaller than that of the unused
i nk containing portion for a plurality of colors
Y,MC K Therefore, the related ink cartridge has a
r02£en1that waste ink can not be supplied to the o
grgﬁéﬁ CRITEaPeNABa taithe v@righien in the spgcligatons gt the waste liquid
unused ink in the liquid containing portion is sucked
styggetsariiidgeeani ng operati on because the waste 10
liquid containing portionis filled with the waste
| i qui GurtBENVNIARY relataHink NeENdgENhtlndiogns iwiestatliquid abntaining
the problens, it is an object of the invention to
poptiarv iafld an Lhgsed inlacontaiideg partsn wWhith ars imegRtlpdermhed each
controlling a printer in 15 which the program of the

othér, atwilu®e 6f thestasieViqaR! &aaainied poarRm is&AIThAAI #¥at of the
corresponding to the specifications of the liquid

untided ﬁﬂal@@:@nféi’nih@ pothith & & Iﬂr%htyfﬁfidlérisdgﬁw,@,@‘ W’%?&g][e, the

liquid storage cartridge even | e speclifications

rel‘gﬁ Ii]rlelé. IBHHHd &Has! J9PoRbm NHede |ﬁ‘<5t%lr}| ﬁ&g%@:sg{pﬁs@%& %b the

nvention Is'to provide a near-
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. whet her. a near-full state of the waste liquid in the
"QHHSQ%‘??'PHEQ Bo@eﬁt'%\f'pﬁ%&'tgdp?i‘”{ﬁf’??Eq‘d'gt ected 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 4 invention, there is provided
a liquid cartri d3dMMARX OETHF INWNENTOMN t ri dge, which
has a first housing portion for containing a |iquid
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
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
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
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-fuli state of the
waste liguid in the waste liquid containing portion is detected or an end state of
the ink in an ink containing portion is detected.

In order to achieve the above object, according to the present
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therein for supplying the liquid to an apparatus, a
waste |liquid storage cartridge, which has a second
housi ng portion 5 for containing a waste liquid to be
supplied fromthe apparatus; and a rewitable

nonvol atil e 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 housjng portjon is near to
ln\éﬂ‘ﬁl’onah%r%s W@?%‘?%alj'ﬁlé'ds%ﬁ & FPEYRSING i ndi cates a

near full state in which t waste liquid in the

. hich the . .
secon@NHd sREAgR rWinish has anlrst hpgsingiportior fsragintajning a liquid
the liquid cartridge, the thresholds regarding the

thereiufal supplving:thenktiuithéo aaspparatysi d vol une of the first
and second housing portions of the ink cartridge and
t he waswasteiliguiid starapeiciyizidgee watich bdsian sebend helsieg portion
portion 15 provided in the liquid cartridge. The first

fort cordainrigla merste fiquidso devalppied fadh aharagpahis: 4wy | i qui d
is supplied to the apparatus and runs sﬁort. The

second relwriesthle! tbrivoRiths 8firagd perlisEwRRhaétBRL %‘Jﬁﬁ P‘FEshold

waste liquid is supplied ffomthe apparatus a

anfensedond réshdiy referring to the first and second
thresholds, it i's possible to easily grasp whether the

_ . L di ; i dae.
0 ot rhBfein e By RRHHE inlcaesCa et b R ERH (i ifioh the
. , . St iquid inth
ioBBdn e e A ATBER i hedl 1B R il 0 110, 100
ds, . Lt . ible,t .y decide the tjne of th
e agbh SoR PSR el Pl Aol A e
weBleCRE8 ih B, b8Ghd RaSSinG BRI tsdida ih the 11 rot
h [ ti . a, te 5 liquid t of th
s RS B B8l B3 e ombaihogpeioche v
The storage portion is electrically conducted to the
volyme, agd lgge%f@@qethg@q yejumng of the first and second housing portions of

the ink cartridge and the waste liquid cartridge are stored in the storage portion
provided in the liquid cartridge. The first threshold represents a volume
obtained when the liquid is supplied to the apparatus and runs short. The
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
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

liquid amount of the liquid contained in the first housing portion and a waste
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cartridge is attached to the apparatus. The anount
information and the first and second thresholds stored
in the storage portion are transmitted to the 5
apparatus. The anount information stored in the storage
portion is updated 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
. ampunt of the waste qui d contained in the second
“%ﬁé‘ﬂ%‘”b@f theowaste '&%@éﬂtalOQCtmtﬂher@FQO@ldthﬂlJQBlng portion. The
structure, the latest liquid anmount in the first
storege gortian ig celaciriagly upmihaluetecand  tieompparatus hehe othagdiquid
portion of the liquid cartridge in relation to the
caririgigedsaatbachtedofo thee appauitds.i nThdanfdurittinfsrHRitidS and the first
portion in addition to the first threshold. By
ancospesna ghtdsholds etdrelli iautte amarage pYortidbnt A& ftr'ah§ﬁ1|tted to the
threshold, it is possible to decide the tinme of

ap@éﬁél%@geTﬁE érﬁ@uﬂlt' iffbrthatish sidrédsn thé_ Ef"orggg lﬁoﬁn&m% dated by

and the threshold for carrying out the ci'sion

thét p%?at'u@ é@r‘%hﬁné%&gg i rtéqﬁ% guntg the liquid

rldgeto er andt I me o nge
ort
cogféel;mg(? grtl)me ‘ﬂﬁq%oﬁﬂﬁg B{%’%SWBI% Yva%ﬂe {lwgﬁ Lﬁf&%u 3t thevaste
of f cont ai ni n ural, kinds of
|fQﬁI&%%é[n?égggé’&?ssgﬁrﬁﬁ%gngp@%%ﬁmggﬁ stores the
amount, i nf bout t he amount of each of the .
pl ur a?\cﬁ?ﬁ@@‘rg? h'?a Igtare, éB ,@88“&9 %Wl{rﬁi‘%the first portion is
structu t he r st portion of the ink
a"%%iﬁ Mpgigted angt x'-i{%% ‘Py%cég}%%é?%goﬂh@ theglindigl Bastridge in
rious functions therein and Pplles a proper one of
"e'?H%n e &he hauid et of fae dawdria ﬂaﬁP itsidoaisinar partien inagdition to
storage portion stores the anmount of contai nment of
the first Ithegsh@ldind Byasoripaaing theynatestn liguith amount withouthes first
of use. 25 Preferably, the ink cartridge and the waste
thnesfaidd itda pessibigetcadacide the taeadfl the feochanige AE ther kjuid cantridge.
the present invention, there is also provided a
Therliquigd@mount and the threshold for carrying out the decision are stored in
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.

Preferably, the first housing portion includes a piurality 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.

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.

Preferably, the ink cartridge and the waste liquid cartridge are
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conprising: a head, which ejects a liquid; 5 a liquid
cartridge, which includes: an ink cartridge, which has
a first housing portion for containing the liquid
therein to be ejected fromthe head to a printing
mediumfor printing; a waste liquid storage cartridge,
whi ch has a second housing 10 portion for containing a
waste |iquid which is not used for the printing; and a

. rem&i tabl& nonvol ati |l e storage portion, which stores a
integrallyfored.eshol d and a second threshol d; and a

writing/reading portion, which reads the first. .
secoﬁ@c@ﬁv@%ﬁgﬂﬂ§ p*ﬁ@ﬂ%UH@”@PBrﬁ&gep@r@ﬁgdyoigﬁgpa printer,
wherein the first threshold indicates a near liquid end

comytrgineg:i n which the liquid in the first housing portion
is near to end; and wherein the second threshold

i ndi ga{eRfl, avHi@Rejects b liguiat e in which the waste liquid
in the second housing portion is near to full.

Accordigue tartiidige, puhioh éncludys:ref erring to the first and
second thresholds, 20 it is possible to easily grasp
whet her t heahi qni ccairisiget whiO?whé\aSi quiftrst rhausing nrortion  for
cartridge is elimnated and the first housing portion
cont@inignbetiiqeitbtherein totbet djectedihemithe hearditq @ pIntmgumedim for
the waste liquid in the waste liquid cartridge is a
priftiggf  full state. In other words, it is possible to
clearly decide the time of the exchange of the liquid

cartridge. 5vRsteflIRfAPboragdeartidgagwhichriasoa secondhousing
liquid amount information about 7 a Iiquid anmount of

porlidf fbr &?Htginﬁgj“a 88 ligMdtAsich i Bbt lisatbionghepriniing s
wast e I qui d” anount infornmation about a waste |iquid
amount of t he uasbBEld heMdlatile 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,

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,
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.

Preferably, the storage portion stores liquid amount information about



10

15

20

25

contai ned in the second housing portion. The
writing/reading portion reads the |iquid anmount

i nformati on and the waste |iquid anmount informtion
fromthe 5 storage portion. The printer further
conprises a determ nant, which judges either whether
the liquid anobunt of the liquid anount information read
fromthe storage portion reaches the first threshold

.or. whet her e ste |i.qui - Of L guj

a ligyid gipoyd 8{ H%ﬁ ;ﬁﬁH' r%%’ﬁ}gﬁegmﬁ]t ﬁeé QEsgrhé’é}én@op?ﬁé’ﬁ‘ bhdl'iéste

. reaches th second, t hreshol d. .10. Pref er gb o

iqull GRSt JBIATE08, GPRU B dastE iy R e, fauie
a liquid amount of the liquid_contajned in the first

contained iy theoseGass hewsing pPEION, awaliglreading #ERAN fads the
about a waste |iquid amount of the waste |iquid.

liquith amiund dnfafmatiensand rfbe hsasieniawer amernt fgrmation from the
writing/reading portion reads the Iliquid amunt

storagkopomibhon Tiedptihter agher Icompriseisna odetatmiognt.r whidhhjidges
storage 15 portion. The printer further conprises a

eithep NHetesr hediguiic @ataurit aff ithg lipoid amoyunt isfbrotatigrdesassfromethe
l'iquid amount information based on a consuned |iquid

storiRYsHrtioh rédichds theifiitst thrdsh|d or ehetrmrdhegvgste tigoid @mdunt of
the 1iquid anount information which is read by the

the Wadth Ui aR0It PXkrhation fed@Sioen thdlstotagepontion reaches the
cal culating portion, which updates the waste |iquid

YRtest rmati on based on 20 a waste liquid amount of
sec{ﬁﬁg ﬁ/aesslthgfq)i quid corresponding to a part of the

cons et Lotk 7455 gBfir DS A BBkt abou
o P PG R0 B Y0 S o M e
o LB OB a4 58, 0 P 1 i worl, i
conl i hE A% Pl IrdRL, s MfhghebBstidton fosss ne
quuhtgqurﬁ?l@'égﬁﬁ({xaﬁa%oﬁ RAaSHR 326t ARhILhEfmatish kowitde storage
portion. The printer further comprises a consumed liquid calculating portion,
which updates the liquid amount information based on a consumed liquid
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
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.

According to this structure, the printer includes the writing/reading
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stores the latest liquid amount of the liquid and the

| atest waste |liquid anount of the waste liquid. 5
Preferably, the consunmed liquid cal culating portion
calcul ates the consunmed |iquid amount of the liquid in
the first housing portion based on: a calculation for
calculating a first liquid ejection amunt of the
liquid ejected fromthe head for the printing; a

oot b (R S A B

att t

porgee?.‘:ﬁ?uﬁﬁa%ap%%forish ¢ MrpaS Jtrcfal of sRE iR ﬁaﬂ%&? Rlways
head; a cal culation for calcul ati econ

stoegsethe; latest figuisdk ampunt el theiliguiciaeg e Beestings séﬂﬂ@gamﬁum of

which the liquid is ejected to a predeterm ned portion
theowéste liguith t he printing mediumfor preventing the head

frombeing clogged in 15 the printing; and a

cal ciPraferablyf, othec @bnslmeingquide chiputatingl podian gabtiates the

contained in the first housing portion based on the

condunséd Hgdidsaraoumst dfitheiliduiel inthe dirst dnsimigspartidn bsedfar: st
and second suction anpunts in accordance with results

of t he caglistidrafdr dafeul@bhdeclirstiiqddt iettivrs astournttafrtae liquid
the liquid consunption anount calculating portion of

eleELéS’ Rothe'hezd fob kg B8ntidle amount of the ink used for

printing and the armounts of the ink used for

cl eanj %%Iég.l;% n, héé?&lléf?\/ﬂ()‘?d ﬂFs‘?'hﬁuH‘Su&thﬁﬂJr@fof thBellqwd

head T es cal cul ates the anount of

suflﬁegf ﬁé@ﬂﬁét Ot,%;c{ L"QS’& glwécph{éini B?t kh@afrfrfc{?@ggn@%s@&o?ﬂ liquid
SR Bl K d'@%g@ g petéc st o

cal oul o 528 S8 c3Rilng” S, SRH 4R oRbubAahlin Bt e
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

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.

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

consumption amount calculating portion, the amount of consumption of the ink
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Preferably, the waste |iquid anmount cal cul ati ng portion
calculates the waste |iquid anmount based on: 5 a
calculation for calculating a first liquid suction
amount of the liquid 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 cal cul ation

o AP 90 S O he i
i B3 BT e 9P aad 1 rom bei ng.cf ogged ©n

t he ipting; .,and a cal cul ation fo al cul ating the

| at esTRIRERY] i MPSLIANE SRRUA! Felsulaing: PetigBeLIates the

housi ng portion based on the liquid ejection anpbunt and
wa${e ligujdsemoyst Basededond suction anmounts in accor dance

with results of the calculations. According to this

st r ucue@culatien\ias calaulafingda dusk limgdi suetiancamount of the liquid

cal culating portion of the printer cal culates the waste
suckedifbnathruheadin ahettechomedt ofihednk @artddgeni ng and

flashing to maintain the function of the head

r espeetdalelligtionfat gatod stirngnb cecand figtidesustish @anrounticf the liquid

anount of the waste liquid in the waste 20 |iquid

suehed in dganhmpetthemddade result of the cal cul ation. By
the waste Iiquid anpbunt calculating portion, the waste

liqui @ aaRumtichoforeasiuRiNBOSeliG@l BRcti6R! sHbahebrahe liquid
the waste liquid anount of the waste liquid in the

j¥REH G L8NG in GATIEH ir@ﬁ’q@é% 8leted’® §HASRAErmined portion other
h a%%l ng

Preferably, "the printer further conprises an att

Bt e hedkin! 67 prbihhg B4 Hoderdd BEETB00LE in tne

ectrically conducted to the witing/reading portion.
pr%@av\?wi ng/ reading portion reads the |iquid anmount

| nf or gaéél&rﬂati(w?or\'\@é%u(?atliriwgqmedla"f‘&q %‘etlsté ﬂfqgﬁirrgg’nbgrqt contained in
the second housing portion based on the liquid ejection amount and the first
and second suction amounts in accordance with results of the calculations.
According to this structure, the waste liquid consumption amount
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 liquid in the waste
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

the liquid cartridge is attached to the attaching portion, the storage portion is
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and the first and second thresholds fromthe storage
portion. The witing/reading portion updates the
liquid amount information every tinme when 5 the liquid
amount of the liquid in the first housing portion is
changed. The witing/reading portion updates the waste
[iquid amount information every tine when the waste
liquid amount of the waste liquid in the second housi ng
' d C t hi tru
PAHEAY crBUERRTIET e ?ﬂf'ﬂ%t‘@ﬂé'*? i) wdhe' Spigpdeacing
{] era the flrst housi
65*39@" i ﬁ@ﬁﬁ!@é@géﬂ m infpt é b4 et BnicCEROgPRnfigmation
ki nds s tjvely, The storage
rﬂo Bofifst el seeohd | Bup s, om 1ihe: ierdse dbigtion neThe
nt of each of the plural kinds of |iquids.
WFA ERANY PErtioR BP%QteﬁdharllQu'q penount énforrsatiem gveor timenwhen
individually 15 accommpbdates inks having a plurality
theliqsid @nsourdrofc e tiqwidi int they first ohousiagngicstion dadhiemged.  The

printing expression of the printer can be diversified.
writing/reiagimagy portioor ypdates the sgasté dquidgainduntriniotmatiore aedry time
i nk and each anobunt of use can be always confirned.
wharether whbte, liquie anmdunt af the dgstatiguitha thaseeohd tidiuding portion
cartridge are 20 integrally fornmed. According to this
is shangddire, the waste liquid and the liquid are
accommopdated in the integrated liquid cartridge.

Ther epgeérdind o StHis! Gtrilcturadl that st "Ritlid CaRobAt information is
sinplified and the storage portion can al so be provided

alWiys Sided irRtR: stdftide Défh@nca”” dge is easy to handle.
25 According to the present invention, there is also

sy Piéiea ’eg%;jﬁfﬁ;h | rs@%@ﬁeﬁs hﬁc}ﬁkdéeé)rd F’B‘ﬁ%tﬁtyac’f tanks for

conpri si ng: rega

cohtdithg A0 i BP fqliBs G388, dively. The storage portion stores the
liguid amount information about the amount of each of the ptural kinds of liquids.

According to this structure, the first housing portion individually
accommodates inks having a plurality of colors for color printing, for example,
and the printing expression of the printer can be diversified. The storage
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
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.

According to the present invention, there is also provided a method for
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regarding a waste liquid froma rewitable nonvolatile
storage portion of a liquid cartridge, the liquid
cartridge including an ink cartridge which has a first
housing 5 portion for containing the liquid to be
ejected froma head and a waste |iquid storage
cartridge which has a second housing portion for
containing the waste |liquid which is not used for the

COPIEHOHHQ@\ARN%F ‘]gl qw%h ting a predetermned instruction

h f en a mount of the liquid coEtal ned in
o 1050 % TBCERE MR eBRB G dRid, ek, SEGUE Hiesnold

con ned i.n the second housin or 1. reaches. t he
regait S RLe il TaFcerand SDJ%%PHEO'ﬁQ%QBF%Qe porton of g
controlllng a printer, the printer displays
”IdESr the liiid Fﬁ@”ﬂ@’k '%v@lng@g@nwaatr 'ﬁﬁ@tw@ﬁbmscﬁ figshbousing
liquid on a display or through a |anp display, for
postienbdrecortgining ithe liagic to he iectedriremsplneps anh@ alwaste liquid
purport that the waste liquid storage cartridge is
steragestaririfige which haseaveesoad| hausing porioa fdr gonining the waste
through a I anmp display, for exanple for notifying to a
ligusewhichhe notased éarrthk pointingpand he [iquid in the ink
cartridge is alnost enpty of the liquid or the waste

l'i qui &a&bmﬁtﬁ@ﬁ Eprdidetalenés irdteton kithbr whehhelig@iatamount of
liquid through the notice. 20 Preferably, the nethod

thé UiqUiRE coRRImEd $rh 8e ffrﬁaﬁbﬁﬂn% pdriidh Geaemethe & RéSKYN or
about the |iquid anmount of t liquid in the first

wHRA & ivedsté 'ilamdt&ﬁoéﬁt%ﬁﬁé Wé’été'lla[]»d &ﬂ'ltél%bﬁtlh rt‘l@e @econd housing
consuned |i‘quid amount of the l'iquid in the first

p FEYEHRRtH %@cogétryr@ﬁﬁ&pdng the liquid anount

ormation ased on the consuned liquid 12 amount and

the ' R8otdifl i LHod B QIR pRffbrtd biifiet BRplays the

updat e amoun or mat ora
pLP;%rIt 8t 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
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
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.

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:

updating the liquid amount information based on the consumed liquid
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The nmethod further conprises: judging whether the
liquid amount of 5 the updated |iquid anount
i nformati on reaches the first threshold; and informng
a near liquid end state based on a result of the
judgi ng function. The first threshold indicates the
near liquid end state in which the liquid in the first
housi ng portion is near to end. The nethod further
conprises: 10 j.udgi ng whether the |iquid anmount of the
a @Qgtﬁ?dﬁ?@“ﬁﬁﬁdﬂ%OUmHPEFEEWPBha?&aches the first
threshold, and informng a near liquid end state based
on a Veingthepdated! Aok feronatiouhisr bersterager pariion.
threshol d indicates the near liquid end state in which
15 the liquid in the first housing portion is near to
end. According to the nethod, the printer calcul ates
t he | Theirdethooufurthep aseaprisest hedgiog svinettiel itigeiliduimamaiunt of
which is consuned by the printer. It is decided
thevbptiaed Iuid amdune inforbatord rexdhies dBk GirstahRssHoRR EIRBinfdthing

first threshold and near-end in a state in which the

a héauiiguidnendistatenbasdPion bSreRURUSNhe {-U%%ir?g?fdjﬁétiﬂnd The first
amount which is calculated is overwitten 1o the

. Led ! . .
thrlé_tsﬁélﬂgﬁldi&ftéé qaeoﬁ?émggm.a en@?tét%:r EPE‘Fa | yt!ﬁ@?lhdéﬁ’é G8lthe first

I qul anmount 1s alwa st or eaq.

h°§ﬁbgfﬁﬂéﬁ%ﬁé’%}ﬁei§ﬁ°f the consuned |iquid anount of

qdld In st housing portion includes:

cal ngﬁé!"@t‘%af@fﬁﬁéf %qqng‘wl ej ection anount of the

liquidéejecC rom "head for the printing, 13
o U B0 e ' o, AL RS o B
ST SR e P ekl Lon amount of the
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
the liquid in the first housing portion is near to end.

According to the method, the printer calculates the liquid amount
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
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

head for the printing;
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calculating a second liquid ejection anount of the

liquid ejected in 5 flashing in which the liquid is

ejected to a predeterm ned portion other than the

printing nmediumfor preventing the head from being

clogged in the printing; and cal cul ating the | atest

liquid amount contained in the first housing portion

based on the first and second l'iquid ejection amounts

and the first and,K sec uction amounts in accordance

't PaelA0 o Msta Ll SUeERT Ryl Bislicule Sikeagrom the
nmet hod, the function of calculating the anmount of

a

heear@ (Frpattashraent althenioki sretridgesandtha seaps liguid suction amount
cal cul ating the amount of the ink wused for the

of {1 ¥ayid gusked imeleaningrafsheheare i nk used for the
cleaning and the flashing to maintain the function of
t he healdulabisgeatiaceny mdd ngettjore @nadrdt ohthe tigaidcaeoted in
of containnment of the ink in the ink cartridge based on

flashiagriesshith dfie liGuidhis ajedteditatd predeyrngined prtidrhetisdrapan the
t he anount of consummation of the ink for each purpose

printing beediamdal pted@nting thé Gead®on beingCaohged U‘ﬂﬁe SintirRe and

ink in the ink cartridge can al so be grasped

Pr ef eealbligting htheiteed libuld RefoGRMBEABINYY ik elﬁ@' FIE’stahousmg

waste |iquid amunt information about the waste [iquid

poﬂ%rﬁﬁ?%‘d ofthb ifst@sd %ebbr%“ltg ”clejEEt‘r’oﬁ SRR ARY! dtﬂg first and

fromthe storage portion ating a consune

sol SRR IR L PRy o

5y Aol AU B SRR e I
TR 3 30 e S IR 5 Sl e
LA e A T A

flaél'iliﬁlgjitg 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
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
the ink cartridge can also be grasped.

Preferably, the method further comprising:

reading a waste liquid amount information about the waste liquid
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 liguid amount information based on the consumed
waste liquid amount and the read waste liquid amount information; and

writing the updated waste liquid amount information to the storage
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amount information reaches the second threshold; and 5
informng a near liquid full state based on a result of
the judging function, wherein the second threshold
indicates the near liquid full state in which the
waste liquid in the second housing portion is near to
full. I'n the above nethod, the printer cal cul ates the
anmount of containment 10 of the waste liquid in the
po e liquid storage cartridge based on the anount of
theink corresponding to the waste liquid on the basis

f th t of f .th k db
Che. pPIAEby, fensaa ilbe Cfuthesng: ot ~the amun

of containment thus cal cul ated reaches the thresho
and th@%eﬂ@etqufhedwgﬁf@rwe dperniigkihes Undatest Wﬁﬁlel liquid
of the anount of the waste liquid, that is, 15
amugt imfermatign m@ﬁmtheﬂ%oaﬂmr@ﬁh@td @odt ai nment whi ch
is calculated is overwitten to the storage portion of
t he wagergninggai aeart bauidefudastate deaseshont Aeresnlwelthe judging
anount of containnent is always stored. Preferably, the
furctiony| ati ng function of the consuned waste |iquid
amount of the waste liquid in the second housing

por ti whereinl ieesecdtfd diadeshblat irtlicates i thet neéagdidsfigt stite in
anmount of the liquid sucked fromthe head in an

whigh e waste Ifuid iretHededonbtHd @Ry poaiofus Ak RuIsecond
liquid suction anount of the Iqu|d sucked in cleaning

of thp fiRaghoveahfdthad, Itﬁs PintérodHl EuiateRCthe m SIMUSH cdtitainment
the liquid ejected in flashing in 25 which the |iquid

of tife NaBfd AELIHGN 3N VAR BELNGGraRRY éérﬂﬂigﬁée & Bﬁ@lgé !&‘rﬁ%ount of

printing 15 nmedium for preventlngthe rom

thé'iﬂﬂggﬁr%sﬂ:f i rtbandwgvas?é‘q CAHh ‘%bngaélg Lgﬂ%is%raount of

wast e unt contarned 1 n the secon

CO??‘?{QMQ’H gﬁzﬁgéﬂg cBng%ESLB)Plth%' &%l’e?.n ﬁ@%&lﬁﬁ%ﬁgﬁler 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,
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:

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

which the liquid is ejected to a predetermined portion other than the printing
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suction amounts in accordance with results of the
calculating functions. 5 According to the nethod, the
step of cal culating the anount of consunption of the

i nk includes the steps of cal culating the amount of the
ink wused for the printing and the anmount of the ink
used for the cleaning and the flashing to maintain the
function of the head respectively and newy cal cul ati ng

unt of. cqptai nnent of .t he waste i t he

m%éi@fﬂ?.ﬂ&%\f%f@ﬁﬁﬁs&sanﬁr%# GfedBiuhy f@np&'ﬂ@wm t

of the ¢ uIa h of . the steps, .the

of coraEMANGNtnst 4RS! pakta JRUichAm B nesuaRe) g second

the amount of the waste liquid can be cal cul ated and
houging pertiearbaredran dhediawhetastipn Erpent prdie firsioandrsecond

THE DRAW NGS 15 The above objects and advant ages of the
supties armountsy snacesidante withgesuits afithe capsating fupgtions.

describing in detail preferred exenplary enbodinents

t her ebtconding rtef dneenoethod, t e atep ngfacgicotathigathagamount of

wherein: Fig. 1 is a typical diagramshow ng the
conelmptionfithe dhk dnclades theastEpsr of taltuading ahe iamhount of the ink

cartridge and an apparatus according to the invention;

uséd ot he Printing dndPttRABMAUAD bR RME NTRLBE tBE tHee CRIZNMEP bhg the
of a data transfer between a waste |iquid storage

flaﬁﬁlhbrtb%ﬁlrﬁlﬂﬁ thB%ﬂ@tRﬂ'f 8t the REAPTEL St BIy ARy newly calculatlng
invéntion, Fig. 3 is a perspective view show ng t

thé'RRREHAN6F dyptﬁﬂﬁie'ni‘tcﬁrthe Wa%te ‘hdgd Envt'h%"‘ﬂnr%@fé""hﬁﬂd Rforage

appearance o e Ink cartri

caﬁ@ﬁéé ;}%‘ﬂe Pﬁ‘“ﬁeh Y It 'ﬂﬁ%taféi@ét}grﬁ qiiy tegcal Wtrﬁéj @%ﬁ’s the

rlnter

ar IR ?.Bﬁfm&hgga{ﬁ b bbbl g%@e a'gll:d)&'nté;f the

IsTa planvi show n
wa]sie ﬁﬂtﬁlhoﬁ\%@n 5¢ tcaﬁ:u%%cﬁ‘ gn& rt]r(?e & Ee (r)rﬁanaagde%t mlrﬁ.ltelcess' ng

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will
become more apparent by describing in detail preferred exemplary
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;

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;

Fig. 5 is a sectional view showing the structure of the ink supply
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5 cartridge storage portion and the printer; Fig. 91is
a bl ock diagram showi ng a processing related to the
anmount of an ink in the ink cartridge storage portion
and the printer; Fig. 10 is a flowhart show ng the
flow of a calculation processing and a data save
processing in a standby state; 10 Fig. 11 is a

fl omchart showi ng the flow of an execution processing

when ower supply is turned ON;, and Fig. 12 is a
Sysﬁ%%ﬁﬁ?r\?@%w ng the flow of the processings of

cal cul atjng , the anount of [ ' S
raki hi5. & 3 veitoh I Heafing 8 SKBERR sucl e ot Wig printer
DETAILED DESCRI PTI ON. OF  THE PREF RREIZ}t EF{% I MENTS An
i nk Eig-t/r isdhRlaBer Y SHOWING NG FHQUELT é@ accor di ng
to the invention wll be described eldo&vvith o ink
r ef eFighdistaflowehart SBAWHIY L AICERE HE@. 2pR PIGRSRING 1 anin
Fig. 1, an ink cartridge 10 is attached to an apparatus
carttidgarstoragenparten 20d4he ipHotel: cont ai ned in the ink
cartridge 10 to the apparatus 1. Moreover, the ink
cart Figloge is @ block ditgsam shewingab PECGRsSIG elated tettheaount
portion 15. The storage portion 15 has a |iquid
of drEipk N @the RKtEMridgensiotageopdrtion abd thempristest i ng, as a
val ue, residual anount information about the anount of
cont i@remis afficwepart stawwidg toa flaiwnelda icaldutationprocessing and
cartridge 10, and a near-end threshold nenory 25

| RRRekShaSh @ dtaadbystatér eshol d of the vol ume of
adta%regé\%ﬂi d.e Thg threshol% 17 represents that the

resi gyal ﬁn?j;‘?uatflc?ﬁcﬁsfr‘? shb#ifld! the fRWTeS tarz executidre processing
appar at'us I'ncludes a control portion 36, a display

whgﬁg{ﬁ%ﬁ&pﬂﬂ,ﬂ@ AHNGR control state, and a

ani sm i'on (not shown) for ejecting a liquid.

The controk . ROLL] fIOWRH EN® Brdttlssirtfsestl cficulatin
52 f r'%i?R/igglé)wgﬁ?rta%%lmn@%tt%ut put toget her riva“\}tsth °
the amount of consumption of the ink, making a decision of near-end and

writing data.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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
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

portion 50 for storing the threshold of the volume of the liquid. The threshold
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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 an RAM 55 which perform various processings.
When 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

el ectrically conducted. The val ue of the residua

oA PR St i

amount  nmenory
. portion 51 into.the.contr ti <
1 inBlidesiropentrel Poriers e A RS & e ndartprint state
menory portion 50 into the _contrpl portion —.36. .
andc MASENER POBIPB G SN 0% Atfing Bl €2, i cof i gortion
W th the 15 near-end threshol d and deci d@ \A/Petger R5r with
36 s anfreputioyipet intertace 3ier CaFYINGIgE! ab NAUWoLiRH dpgetner wi
enpty. The residual anmount value stored in the liquid
the retsiageaportisnolmof teednly cedtridgen! & andsa hioghseeh #p gh%efsona‘
control portion 36 every tine the liquidis ejected
corfiputer, tared aECRENS3 map ROMoBd @nd: ae RePadamitch pegormayarious
the amount of the liquid remaining in the ink

proggggmggjge 10 i s changed. The residual 20 anount val ue
thus updated is witten to the storage portion 15. Even

i Tt lyghbRkne GiK baitdage 10 isctzhedabeabhe Eppanatusi hdbeostorage
liquids therein, the same nmanagenent and processing is

porﬁgﬁ Ei5eéif Pt inRQfar@ﬂgB 10 ahBahkicdutrds portive 36ilof thae appdoatus 1
n

as the near-e threshol d indicating that the

areLEFé'{@trfEa?lQn%ﬁﬁdlﬁﬁeéi.n The Valke CoF trid #861dLEI mtnalntostt the liquid

efpty and e residual amount 25 value of the |iquid
cor{tﬁi&tegew'eﬂ%gw EEHHFSe]’RJ iEqepademdmYihd lighiel Fadidudli embunt

t control“portion 36 has a capability of a
ST Rt B SIS URE TRV 265 38 B e frearc i
BB s S5 g Tor Pty S 5poeciohd eror
36.\8,; %E{)ﬁtﬁélﬂ?gpwg il}gmﬁgrtnpg?ecseﬁﬁgrr%sfo%a?aérﬁéfuﬁ}ubalue with the
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 memaory 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
amount value thus updated is written to the storage portion 15. Evenif 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

value of the liquid in the ink cartridge 10. Consequently, it is sufficient that the

18



10

15

20

25

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 maintenance of the 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
N b L ;
ot APPSO, AUEARIPRL o Rt a5
tri 19 i ncl . it '
datS frAGET i sieted BSehe 3 AR T R fud e Bpdate of the

liquid anpunt nenor ortign 61 fo I S
resigHALMODRT Akt | ArcHIeY: B SRBiAloblae g tktafoarptys 1
waste liquid contained in the hpusing portion of th
hasisshea strgaiue vk ibienalneRRsaNalca8y ohhyetsiap. gy fhe new
threshold nmenory portion 60 for storing the ,.tt}resholg
additfort b6 thel inkecastridgee 180wrs ey chapge Jn. thenspegificRlighisgand the
represents that the waste Ii(T]ui d storage cartridge 19
burtien af thestisénik lesseneddn vigspast of the maintaeancsphing aRPafatus.
i ncludes the control portion 36, the display portion 56
for Neswpl agsoription edlhtbeolgiearatte, a anastenbqudch agen cartridge
portion (not shown) for carrying out the 20 function _
inclaBed as theNiqaid ¢dreiduepacadrdimglto thedncenttarol Amshown iBéig. 2,
has the input/output interface 52 for carrying out an
a WwaRe! liguidestorbgeetarridye t 10 tise atiatiedige tee t apparatusofl and
the waste liquid storage cartridge 19 and a host such

SQNAAstEq SLppkRat frohe tPdpparatub el . RObfsbvandthe
acdtﬁanerﬂ%%%@gss vvhisch %fo?ﬁw vari ous processings. 25 Wen

eidRst Qolddt isanbes dge rbQritsolet hemlubatile ostorage
Wa%tﬁel'%aaﬁggér%lﬁgn%g?ﬁéﬁsltorage portion 15 of the waste

porlgipﬂt led ShU Qt%f%éé‘kbﬁid?\gg? hasadastd i@ rﬁrﬁ&hntnﬂéﬁiowl pafion

e appara are ectrically conducted. The
o1 13 i, 455 YL GAGR! AT Sholle rostmiant o
wabte %GS% TLAMAES WeF HouB S RPN lof MBI Waste! id 88 &érage
cartridge 19, and a near-full threshold memory portion 60 for storing the
threshold of the volume of the housing portion. The threshold represents that
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
function and action of the apparatus 1. The control portion 36 has the
inputfoutput 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.

When the waste liquid storage cartridge 19 is attached to the
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5 into the control portion 36, and a near-ful

threshold is fetched fromthe near-full threshold
menory portion 60 into the control portion 36. The
control portion 36 conpares the value of the anmount of
contai nment with the near-full threshold and decides
whet her or not the waste liquid storage cartridge 19 is
almost full of the waste liquid. The val ue of the

spr BB z%%rﬁq%a%wnpmomé@f% i a5t A8 9 and
e SRR AP D A U i e

1 so that the anount qf cont g cg the, wa || id
of tip ArRRLTIcRl @NAREAN O1bp aeste A agateiesd L T wpsfE il
The val ue of the anount of contai npent thus u dat ed.is
storggetqastiidge 1his fetehiasyisomdheivaste dauitsampen ViRpitign €1

storage cartridge 19 has the near-full threshold
intd tei aoattioh gottt 36, hendvadiearfulythreskeldris fetcbad fiany e mear-full
is alnost full of the waste 1liquid and the val ue of
thréghelcameunmory gfortiom 68iintoethe asintioh portiast 25.1 i He gontrol portion 36
Consequently, it is sufficient that the control portion

comareasthe wapakifithe yamburat ofgesrstamimentrwitis dhe mezedull tyeshold
such as a data fetch fromthe storage portion 15, a 20

andlab@des TRth&rsr itdné heastplquiel brageecaraldge 19 issalovasgéull of
Accordingly, the control portion 36 of the apparatus 1

theV@sstE WelicR  StHeUGaIUs ©f thbmolnt 6f Esritainhesftsadtl i$ stored irythe
out version-up by the new addition of the waste |liquid

wa Eoﬁ(ﬂ? C&ﬁ{)ﬁ:‘it' Reencty rtibheB T "Eﬁﬂﬁ@aiéﬂi by&he contro! portion 36

spec Ions and the burden of the wuser is

eveq'kptgﬂpa?tbgddggte{\ggﬂﬁqsh%lléﬁéd ”f?érﬂtﬁféaﬁ%h‘éﬁlstnﬁlepomon of the

e I nvention wl be described in

apéjqe{tg L{ﬁagt \é) tﬁggir@amﬂﬁnf‘ﬁf Sé@t'rgﬁ*rﬁentz& tgngewﬁ %%défd YI"f‘trfe"waste

storage ¢ Idge 1 I Xe

'iqhﬁélsgﬁég‘?:&g@%‘?é‘?nrh% t(ﬁ%ﬁtgachede'Eere ﬁéeuégﬂount of
oA BRSO 8 b 50 carry o

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
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
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.

Next, the invention will be described in detail by taking, as an example,
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5 [Exanple 1] Fig. 3 is a perspective view show ng the
appearance of the printer 1 according to the
invention. The printer 1 includes a base portion 2, a
cantil ever portion 4 positioned on one of the ends of
t he base portion 2, and a recording portion 3 overhung
through the cantilever portion 4. A paper transport
path 5 10 for inserting a paper is provided between the

base portion 2 and the recording. poréLon 3.,.In th
the pagein whinhsiherwagtatligus) storeee cartides i'8rs fiyerde 2 prifiet Aban
cantilever portion 4 comunicate as a front opening 5a,
ink et ek irppvichn thes pparktus 1shate thepinki erytrsige (Brattacbed thereto
openi ng portion 7 for renoving and attaching the ink
andSdiettsl S th addrepletrcomditon tbmsa hgathie careyiouy ppioting am &
7, a hinge 6a for 15 fixing the cover 6 to the
s rtion 3, and an opening/cl osing projection
papgﬁﬁg?géﬁgé ‘on one of the corners of the cover 6 and

Ser Vi to easily carry out the opening/closing
[EX%%B%%?Pon are provided on the opposite side to the base

1L 74 S, LS e i

| eve easi®ng the paper in the

aper transport path 5 i.s, pr.ovi -
sccBpon VR PGB0 Tk LB g oleh, 25 gt

case that the rel ease |l ever 8, .releases th .
portierd pesitiorediani 9N ehiireeBds ohde ka?ﬁ&%@ﬁ??%ﬁéa reording

cartridge 10 is accommodated in the recordi nrg r%ortir?n %15
portion Z&soverhbagrtbramgivine cantilevarRaten & ¢ 1y BERRT FRESPOTt pa

opening portion 7. Fig. 4 is a view showing th .
for apeetimguacpansr is rovided Retwepa dbe P@SBW'OQ% ?WE the recording
cartridge 10 includes a housi n%aporti on 11 having the
portibap®. ofin atheabapet tehspedt pathulGarthpes ddirestieps pelger rthan the
whi ch a cyan color tank 11 a for accommpdating a cyan
carftiévair pottiorh @rcamimohioate aa arisgeinozerdng e, adrEckiapasning pb and
accommodating a nmagenta color ink for printing, a

a sk bWhiRG!T Mdteoldr, arf Oerfing portizital forgremnovirg laov attaching

color ink for printing, a black color tank 11 d for
theBPk YIPRZE! 118 fcBUECH for closing the opening portion 7, a hinge 6a for
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
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
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

ink cartridge 10 includes a housing portion 11 having the shape of an almost
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5 color ink for printing, and a waste liquid tank 11 a
serving as the 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
provi ded on one of the surfaces of the housing portion
11. Moreover, the ink tanks include ink supply ports 12
for supplying the ink to the printer 1 are respectively
provided on a surface at an 10 opposite side to the ..
rectanguies asallSlaPERd i RVRih al@’ﬁf’sc?igggﬁf&%@ a fpfeageriprodating a
liquid tank 11 a is provided with a waste liquid inlet
cyah3color inkdor \rimgng, Wagwagenta @oler tanl { hirfepraccoppaodating a
storage portion 15 for storing information about the
madgemtaces!br ik dorl printngyr ewielled ovloorianivf! fchtersaeremmodating a
surfaces of the waste liquid tank 11 e. The storage
yelBY Eb1BR idiBfdrsprittingEBRSILIS wolor aanie 1fidafeh ateomnyodatingea dlack
15 rewitable nonvolatile menory. Fig. 5 is a sectiona
colft il fﬂiﬁmrﬂﬁ t hpyash st RuRt tarie 11 Bkseavipp! &s tisey stemte ditjuid
the printer f, and Fig. 6 1s a typical view show ng the
emBhliGge S i ' i |, O Walb M6 for
stofachépgg{'th?gettée Lél?% k%eg}défntléﬁlf d%Fgétroeén@! ||n|4éd?ggéc!¢ (

the prin 1w i rst

descri.bed_wi.th refer th; | T
tak oGk G2psrBe ab 557 e Finlt Tishrol R phaas ind Siaces
artridge holder, 31, for_ attachi - [
of RS BRI S pMloyEe T HEDIRIARE G I BLSHF pbfts 12
fromthe ink cartridge 10 through th .dge €
for supING fediik36 thePERter e BPraiva pvard R Hradlfictsit an
20, a quide shaft 26 foyr. gujdin he movenent _of th -
oppedite sige todne anaiase g Waihiha B 28 s T BUCERadle TR iguid
slide groove 40 provided on the carriage 25. 25 The .
tankui deisgiaridedavitha wasée Javiddnief 18 dopmeceng 2ovaie Japig-
the direction 22 of the cantilever portion 4 fromthe
si de Fyrtimermprsc thie storage tpestion dé&r tar RjofRg dnfgpmation ggput the
this reason, the carriage 25 can be noved along the
inkattirtieigeh a0 fis Pfovéaiet on lomegofi the gidaserfages Phihanwasieeliquidtank
the carriage 25 is carried out by a ring-shaped tirrin%
118¢el Thé stvkigehportiopr 1 isdanl BEPRAGMLieh asi a fiashemgmioteto be a

pl ate 28
rewritable nonvolatile memory.

Fig. 5 is a sectional view showing the structure of the ink supply
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
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.

The guide shaft 26 and the guide plate 28 are extended in the direction
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5 and has both ends stretched through rotatable
pul l eys. A pulley 42 on the cantilever portion 4 side
is interlocked with a notor and the 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
nmoved. The cartridge holder 31 is further provided with
a waste liquid tube 33 1 n for receiving a waste
liquid to the ink cartridge 10 which communi cates with
of the cantilevar parivnad frappihegsige apesingzse gideveidbe reaerdirg portion
| ower part of the cantilever portion 4. The capping
3. fsrtthredBohstie catiage2bncan dewiaed alongdheguide shpft A6 and
function of the head 20. Wen the head 20 is noved to a
the PQiiiePpiaYe 320 [ THE maleanentt be thanririgge @3 ivmadied tdut by a
capping portion 35 is lifted by a cam 15 nechani sm and

rinﬁ@éﬂ?ﬁ@ﬁﬁﬁ@gn% \gﬂnﬁms bitRidekin Sarkfeivith the Wkds plate 28

y the sucking action of the punp 34.
th ucki : i . "
anchizh oty BT SRl tysbahToiREBR, PLfeys AL PUARY 4Z1%n the
ink and forejgn, substanc fr | GKi [ ;
car et dieatoh e BoriErasee i < HiSte} 38, s timing pelt 41 s
m ddl e of the printin nof.eqv he ink is
oty 4R 018NN 10p dRi'EY 44 oih b o gaT g 25 cpypled to the
~position of the capping portion 35 in order to prevent
timirigebelb 44 caprie ®RVEEvi ng a smal | ink ejection from
causing an abnormality such as th | 9ggi ng. , The .
nai ntEmanedridge holster i3 isrfuehet Qr%‘-@ge‘? I"‘&‘g’h"f‘ H%_stq—ﬂgwd tube 33
cleaning and the flashing are carried out periodically.
for wheaivirigea vastetlionig tothe keeritridan ABvRIRD HAMMYNICates with a
out, and it is possible to always 25 hold a state in
pumpi 34 ankiea icalppirenpirtion] 3t peavidked imithey loves paid 6 ithe icantilever
w il be given to the cartridge holder 31 to attach the

portidl 4.caThé icdppingGpdrtion @50is a rairtenantcel gevicel foe madtaining the
includes four ink inlet portions 18 for receiving the

el Sy o g s gty e o
absY@Ph¥l BSpEing@pbRion 881 dhéocddiing portion 35 is lifted by a cam
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
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
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

hold a state in which the ink can be ejected normaily.
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5 waste liquid inlet 13, and a hol der board portion 14
for being conducted to the storage portion 15 to
transfer data in an inside portion for attaching the
ink cartridge 10 thereto. Wien 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 supplied to the head 20 through jnk supply .

{ Ube DeszEptiaRbyill S5 oivien tothe Aeiteinge HAIGRr, 34 te At hgHink

which the storage portion 15 is provided takes a
cartsigigert) theaeto. arkheacartnidgecholder 31 ingpdes faurdni énlet peidiong 18

circular shape as shown in Fig. 4 in such a manner that
for trbeeivirgy #ge inRdrérnothel Bonkspbrdingkinkasupplygeori 012 of nide ink

attached to the hol der board portion 14 15 in an

r@Res1 ¢ 8 Wases i s gitioal V7 fdrhsipplying arwastddiguidto the
ca can be reli abl y¢1 puéﬁggp!ljnto the cartridge holder 31 in

| _ . . . :
wag%h@% gﬂé{ 8] algﬁi IERS1dEP bohfd bBHOC 84 %or b&IRE _e;dr@mecdhto the

a so-called off-carriage structure in
B! fef! tiRCars 3hdilBYSorBEn F6E A@ShingORRI ink
ﬂo%%g%thF%ﬁﬁga%hgsgéﬁéﬁgﬂ?ﬂhi%ﬁgﬁ%g oss?%le to eingy a
0; ca d op-carriage structure in which 20 the ink
Caihﬂ@%{éggﬂfglis nmounted on the carriage 25 and they are
nove integral ly,.Next .descripti i i .
e R bl o HSTETIEL e e BB PN i
surface of the paper franspo ath 5 reachi ng,t
SUTRONGER A HGReDaK FTIBhPORENLLS re ennarea o et dfer so that
printer 1 is mainly constituted by a plat 1 25 to0 be
cadh pf inevink ARINGBRASIOTSIR SLPBIRH AR i Boad SBCRTa el spprly
for sensing the 24 paper 9, a paper feed roller 24 and
tubasp3dmr 32| BRerandsgdd.ol Abthisdine e apsuiiacgean; whichipe storage
direction of the back opening 5b to be the upstream
portiodel Sfs plovidiel fakes @ squaretshapgpand 9. sutlaseuppan oRposie side
of the paper transport path 5 which is opposed to the
takek ad eircdlbr ishapeoas dhdwni inhFig. pajresuduiadmapper shafather storage
delivery main roller _
portion 15 of the ink cartridge 10 is not attached to the holder board portion 14
in an opposite direction. Accordingly, the ink cartridge 10 can be reliably
pushed into the cartridge holder 31 in only a correct direction.

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

Next, description will be 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

to be a plate-shaped member, and furthermore, a BOF lever 27 for sensing the
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5 23 opposed to the paper feed roller 24, a carriage

25, and a TOF | ever 29 opposed to the paper delivery
subroller 30 in the direction of the back opening 5b,

The TOF | ever 29 serves to sense the paper 9 in the

same manner as the BOCF |ever 27. The control portion

36 is provided below the platen 21. In the printer 1,

the paper 9 can be inserted in a state in which the 10
vertical direction of the paper transport path 5 has a

pappade agmapeh deed rolldri2d. ard a pépen detieerpaubrolferi3D aresgriolvitiéd in

into the paper transport path 5 to push up the release

thé elteEtiéh of fise Plagk g, Sbltbfdecthe QpétPd s tdige BRIBSE dBlivery of
At this time, the ever 27 is pushed down by the

theBBBEr 8, arﬁetdtb%er%rfbea éﬁerptrégeﬁbégg ath 5 umrépréﬁpéaosed

I ng that e paper nsert ectivel

to W at8 :Zer rjsg%fo o%rdRﬁﬁﬁ% aﬁ%&f@]gé@% %39&59521%@@ ham roller

ctro the back o

23?893??# thitné [ Kaser Beh' el 24 oAt faedR e@r@sa rO JiU8r 29
oppbstd Todhe Hrpep gel é&fﬁtﬁtgl‘f%c@%ﬂroﬁwr%% o et 50 Shening

portion of the paper 9, which is a basis for
5bcor-1|t’reoTpFn|§V%%9 §Gb\@q@eﬁnsﬁe‘8§ RPN feinghp&ame mannghas the

the paper 9 is inserted in a state in which it is not
BQRrlepar 2dn eiheneentrdl portRmr36 s providedbelowehggatenvidt. 29,

the paper 9 is first noved to a position in which it

i s selsére pyintest h, tfe papet vears be7inaededIn andtatéantwipich the

portion is then recognized, Thus, the three directions
vedicd n@eptpe of thapaper trapshdrt hath & lgseaapace 2is $hown in Fig. 5

particul ar, therefore, printing can be carried out in a

Whes thalpapert ® is irgeriadainpd ehe Fapenaraprspotti gathi 5 to push up the
performed over one of a large nunber of filed papers in

releabillévid 8 eRaPidteR21 islifted tahaRl PRSFPYr®. t AAteAItn®Uhe BOF
an automatic paper feed in a state in which a standard

Ie\zéer\zllﬁc Eﬁlﬂgﬁ?{aggﬁﬂmb?%é Gfager P afRaltRBIRDPdePaPes i§ RI/hBE up,
thereby sensing that the paper 9 is inserted respectively. The paper 9 is
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
paper delivery main rolier 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 S.
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.

In particular, therefore, printing can be carried out in a special state, for example,
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5 Next, the structure of the head 20 will be descri bed
wth reference to Fig. 7. Fig. 7 is a view show ng the
head 20 as seen fromthe 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 ink having a cyan
10 color and residual 32 nozzles 45 20 . eject an,
the Ipsinting ia peaipemes @rone obaniarag nymbeo t'ﬁ;& pPerett "} ﬁ iling
nozzles 45 in the B row eject inks having yellow and
contitiork diiscalso possipéetd vairy out antidomelia FRPER 56ty duate In
a structure, the A and B rows are arranged in the sane
whiéh I £ Gtaridiarassiz8 epatsdri feainglidesiei on aotatemelereshpapeg, feeding
and the paper 9 is fed every width subjected to the
de%@é|§3mgg through the 15 32 nozzles 45 in the printing.
or exanple if all of the inks have the black color,

the %h% uf{ gf %h\éalﬂ"ﬂi Wilb b RetAbed Wvitheeference to
pr|nt|ng rough the 64 nozzles 45. Thus, a printing

F|gt ee?i’ %S\ﬁﬁ\gesnr{ocfz‘v@ﬁgqag%ea’:ooﬁ? %s”%éfﬁﬂbﬁmr@pﬁpéﬁg side.

-known electrostatic
t |s used., .| t

T fie Bﬂﬁ%haéqig & 45gbr SRofIBIRTINR, | Thecf2eilagzies 45 are
sui table for the kind of e iynk, . f e

corphIyeR 1o (e noRoIg Ty P e eh s YRk or nich, hes 64
selected W|de i pting.can r. d

nozsias. 192 PREZIERIS ChARRPIRGITE %Mgpw%%@ ?’ﬁ(ﬁgv'ﬁb% cyan
accommodating different inks is to S ¢ |

colopepesRyLa) SBAZERE 45IE0R 888y Endrk Mg A il
that case, the ink cartridge_10 accommodatin

Simitestyi, 2§caanch20dioffhadwzsies A2 in Hre EOroH SIRgABks baving vellow
printer 1 to carry out 26 cl eani The washin g%ent

and $lac telots despectivelist dnithguead 38 Having s4ehe 8 fﬁkuc ure, the A
cartridge 10. Therefore, the printer 1 side does not

and B ebas Iaye cormigder inathepsarge atinetction wasthiendelivenadirection of the
addi ti onal device, for exanple. The nechani sm for

pa;%rsg havidigpaper 9 kfeaeaverg widthasubjeed 40 the pripting through the
| ement or an el ectrothermnal

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
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

washing agent in place of the ink is attached to the printer 1 to carry out
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5 converting unit in addition to the electrostatic

actuator type. Wiile the ink cartridge 10 having a

structure in which an ink housing portion and a waste

l'iquid housing portion are integrated is easy to

handl e, furthernore, it is also possible to

i ndi vi dual | y exchange the ink housing portion and the

waste |iquid housing portion which are forned

separately. Myrreover, 10 the inks can, also be exchanged.
cleaniggyi dbaiwashigg @@@ahﬁoaﬁ%qﬁﬁd 5 Wastoliaid 5t0 83, SAtEeink

housi ng portion. Thus, each ink color and the waste
cariridgei d0c anThsseforen e drivdere Insida slogs Make speE@ly upenIgRr a

action of the printer 1 has been described above. _
probyeart fodeashingt orcan additiobal devies fooezamptehodlheg mechanism for

controlling the printer 1 in relation 15 to the ink.
disthatgirg the ink hapod af & tppewsing 4 bezoosiement of ahtelectadthermal

processi ng of the storage portion 15 of the ink

corﬁf@f'ﬁvmd dSieinlAddinen th theceBElrObtaRe Betuitordgpef the printer
1. en the ink cartridge 10 is attached to the printer

1, tRenid HEHk cgﬂﬁaé%eéﬂ ggﬁa\ﬁﬁg thgtridtlires 1 Whichoan 1Rk #ilising

the control portion the"printer 1 are

por@bﬁf%@dé%a{f’)a%tecﬂaqgﬁﬁgsisgﬁ%&“ﬁ%ﬁﬁ@t iﬁ;i@grb@ﬁ g e%%ftt_o handle,

portion are e contr 1 on

6 (step, S1),..In.t 0t L. ' : .

rurifRgh3ts; ot Bdispatassiife 16 Mgt BRL iEritt e Bictifudd portion
der control, of the CPU 53 and__vari 0 s ar

and s vt [a0khousss martiny woRThars R RS fiERbley « oBeqyer

54 in which the driving and control of the.head 20 and
ther ks SARPIS PeceshapOBH g AL, Py e almOainka FACR Spt i 2

on the ink are stored in the ink eSirgFﬁ{xf armrntl. rred‘mrx
searatso PPUSIRgSROMIBR. s BHFngash ik FBIRR:2 waste lighid fgn be

the near-end threshold nenory portion 50 for storing a
maneged emeretiredelyl d t o deci de whether or not the ink

runs short, the waste |iquid anbunt nmenory portion 61

for sthe istryciune arahedtinn of the waster 1 ihgsi beerysi@serleed above.

near-full threshold nenory portion 60 for )
Next, description will be given to a method of controlling the printer 1 in relation

to the 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
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
the control 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 contro! of the head 20 and the pump 34 is previously
incorporated.

Main data on the ink are stored in the ink residual amount memory
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5 storing a near-full threshold to deci de whet her or
not the waste liquid tank 11 a is alnost full of the
waste liquid as shown in the ink cartridge storage
portion 15 of Fig. 9. In addition, there are
i nformati on about the type of an ink, for exanple, a
pi gnent type or a dye type, the color of the
accommodat ed i nk, a manufacturing date and a seria
nunber. The data to be edi}ed ang pd tzd 10 basgg on
portige 2brgumiering tee ameunt,Rf i@, res U%ri 1 dpe 1neafaeng dhigshold
ink residual anount value and a waste |iquid anmount
memgiry @ortiiTe5a erastoring e mear-end thseshiold te decikie whethgger not the
portion 15 are fetched into the raw data area of the
ink RAMs5 Shon, the veaster kiquigoamoont s&mery pediat lefpr storing the
therein (S2). Furthernore, the ink residual anount
amvahuef andaske ligakt, earld the dedbfulhthresholdl mensorg portion 60 for
transmtted to an edit data area for an edit (S3). Data

stohiAg tdSearedl thréshalPtoedecdde whetr ed s tiee wastealiuid tank 11e is
(paraneter), and are fetched into a paraneter work

alnfY: gmfafjtr%f\ﬁag@'|ﬁ§é@b§%hb%riﬁitne (artrdged s@rade 0rtionf15 of

calculatron in paranmeter work area, the nunber o
igl | y Gt f iBloul fEMypRof dIERft, #& dample
F|gcgﬁ?ré%dtdféf&?emtﬁgdégtggn@{rg%hgnSaﬁgy counter val ue’ area Pie.
for calculatin t t C j f i
a peyetin¥h% ‘?re?acﬁ&gapgpé’?g%é]acapgswzggpégun @ro d%gfd ue'HK’ a
area for calcul gting.the nt t h
maffacgying 2 ARG ad el GuiPRy (LB SERERLESs Il Jfpcated
the ejection pattern_of the head 20 and.the a f.
basg.an e GeneTaPUan &1 Joe 10K i Besuitsh Tt elsnanank, fgidual
ink are also fetched (S7g. 25 The shot counter val ue
amguehveligrand a naste HaWd apoyntyaluerr (he ejection 28 of
the ink fromthe head 20 in relation to printi q%
t her ebiye alata infermariion) setdrBsthRgsieragaPemiion i1 Rgaien tetched
amount of consunption of the ink. Mreover, the
inté Iths hawgdatawarear ofvihieud AN 83 i dha toontrek PACtiase#6 @nd; argestored
of the ejection of the ink Dby the flashing fromthe
thereimd(SZ). | Fustheappiedhpdsk residyal amowntr yalee @hdethe waste liquid
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
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 (86). 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).

The shot counter value area counts the number of times of the ejection
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5 repl aces the anount of suction of the ink by the
cleaning in the sanme capping position with the nunber
of tinmes of the ejection of the ink fromthe head 20,
t hereby carrying out the processing of calculating the
anmount of consunption of the ink. In other words, the
total anmount of consunption of the ink is obtained by
sumr ng up the amobunts of consunption of the ink
cal culated in the shot 10 counter value area. The
of divsuink &prcdhe gad @9 81 releéionnie paNbngathereby eareying out a
flashing counter val ue area corresponds to the anount
protedsiteg phkalcolatingdbé lapwwrd of aonaumatioe dfitbgiink. M™Mereover, the
amount of the ink is represented by setting the nunber
flaghinig coumtef vdlne pgacbunts the Menkzersafiishes of thenejealiore of the ink
the processing of calculating the anobunt of consunption
byothd MRishitlg frben ithet RBag 20 ifodNEAPpING! pissitidreaane vk thermore,
time the nunber of tinmes of the ejection of the ink
repioEE (1 ARt §LRROMRS Re AR By ank cNEFAG it iné sBRe cébping
r f }: r &si
polﬁﬁfathh\gﬁrﬁqﬂe AHIBENSr s FhBUGLeRSP R Y A fronf Be hedd 20,

ar ame ar ea. IS case, a

G B i PoBbbon B IR, B 5B s o

1A R GHBSEBET e FP kPRI Bh OB BT B Uit e fpianed

oy F i b SHEBTER Eabobbioh .84 nlerp o
ink can be grasped. This processing is carried out faor

couRIST VAIUE IS0 ORS RToUReot ARASUEBRERNN dbednk caldiRted iR the
cartridge 10. 25 The processing of calculatin

I 1g t he
flaghingreowttec waloasea sATTesPEMRES tohikei amoant ¢fdheliak ke Rg collected
counter value area is carried out in the sane manner.

askw avaste ligeid. t Adenambent off theiinkds cgprepentgdduy setting dae inenber

a constant nunber of tines, a predeterm ned value, for
of éivaespbfethel ej@Xktiprt to lse ashbsbictied valuem t he waste i quid

anmount value fetched in the paranmeter work area. In

this fgatiee ppodasgirty whtaleulating the amount of consumption of the ink
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
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.

The processing of calculating the amount of consumption of the ink in
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5 obtained by converting the amount of the waste |iquid
whi ch can be accommopbdat ed based on the anount of the
ink ejected at a constant nunber of tines of the
ejection is used as the waste |iquid anount val ue. \Wen
the flashing and the cleaning are carried out, the
Digit value indicative of the anmount of the waste
liquid is gradually decreased. 10 While the processing
nmet hod of subtractlng the Digit val ue has been
theidashingeepuntervalugiatgals ﬁﬁﬂlﬁﬁ’t ogrintthe same mannefe Every time
amount of the waste liquid can be managed by a
theruaebei af timahofl the ejaction neaches ancenmdant bumber tdfetimes, a
same nmanner. Moreover, it is also possible to exactly
predeteamoegahalug, ¥arl emample, chhlDigit & sobtractednfkomattier wagte liquid
capacity to be 50 cc and the anount of ejection of 15
antdnti vilu@fetehears tthatpanamieesr Wworkt anees af thikecaiecd Dajit value
to be 0.1 cc, for exanple, wthout converting the

obkaREA! b?f cbh@eﬁi?@' dHal ahfdurdnds the W@t lighidt %r&ﬁsbﬁn be
liquid to the Digit value. Alternatively, it is al

ac@@ﬁﬁ%ﬂléﬂe&%d&%@ cﬂhtﬁfé &hhuH@z’Jﬂﬁe ihk eRlRSE aPh ﬁﬁ?taqﬁt number of

cap_amty \' e data on t e anount o
o TS e TR T T i e e
vl 8l P, R S A0 e B AR F e
[ 15. First. of al he d d h
T O L WL
al work

for r Uik eiterseetg stiochPt Subtrating e Bighualle fas been

paranmeter work 25 area and carrying out a processing,

de&ﬁﬂb%‘ ithefgsidnal ameeietakifedak ant:i ¢he gt of Hie waste liguid can

agai n al ways nmakes a set and is executed in the set at
becE@NageadY aTPr@caasingvinethognot samryiag ettt ar gdditioneia theesame

conpared with data in a raw data area and whether the
manner. alMorgoeat.ed issaigocpastiblel fo execttuseane capakityedalue by

they are witten to the storage portion 15 of the ink
cataratmgige ik cartridge capacity to be 50 cc and the amount of ejection of
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
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

area and carrying out a processing, and writing the processed data to the edit
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5 Referring to the data processing described above,

nore detailed description will be given with reference

to a block diagramof Fig. 9. The storage portion 15

of the ink cartridge 10 has the ink residual anmount

menory 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 liquid

anount 10 nenory portion 61 for storing the anount of
datsheremsagain alyvays, mahestaheehand is ixecutast esthsl getnaheagh time.

portion 60 for storing a near-full threshold for
Thendatavertttiento thecedit ddte areawne compenad aiithndatt inf rekedata area

ink. When the ink cartridge 10 is attached to the
anarwinéthier the datdl arel Upstt€a(H agcider t Iif die d8tapard hisdated! are

portion 36 in the printer 1 reads the anount of the 1

wrrt%ﬂt%ttﬂb stérag e%dﬂﬁémsﬂﬂtﬁé‘lirﬁ@&léﬂrih gd f& amount of the

wast e |qU|d and a near - ful threshold fromthe storage

porti ﬁ'é n@"th She' Bstd 'cﬂasc-erSd above, more detailed
corr R data

ertlng realng portion sponstot e'raw

. . ;

ceBRARAIE S5 Sl Yl FUEIAREEIS % St BB TR0 The

st%és?.fﬁﬁ 0 B S BEECHTFOS oY) G Pmor

pcfiiank 5 7%&@@@@@{5@@& Bt Sé‘éﬁvaf it o TR threshold
amount of c%nsu nption of the ink ejected from the h

memory RETYk SBJRE HPINDR BR#ueRd dieishiplsh ithg Vﬁﬁﬁ'tﬂw%mount
gives access to a printing control portion 70 to

mesnety petinne® el %ﬁ@"agéae anpunisHithg waste rIQU'CQ@rﬁbVﬁeB‘ﬁaf-fU”

73 to be a flashing counter value area, and a c|eaning
thresholchImeroeni partien 60 foncterng @ asesfulhthresheld famufqrmatlon

of consunption of the ink based on their own data. The
about the agocohof contpimmeérdrof 19e k. ves t he heads 20a, 20b,

20c and 20d for discharging the inks having the colors

t hr ouytihen treathkdrariridae 1bist attached to the printer 1, a writing/reading
portion 78 of the control portion 36 in the printer 1 reads the amount of the
residual ink, a near-end threshold, the amount of the waste liquid and a near-full
threshold from the storage portion 15 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
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

portion 73 to be a flashing counter value area, and a cleaning control portion 74
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5 upon receipt of a printing conmand from a host,
thereby carrying out the printing over the paper 9. At
the sane tine, the nunber of times of the ejection of
the ink required for the printing is counted. The ink
consunption anount cal culating portion 72 cal cul ates
the nunber of tinmes of the ejection as the val ue of
t he amount of consunption of the ink. 10 Mreover, the
cl eaning control portion 74 carries out cleaning for
anduesttul gtashine toktalf armounthef bersLiraptiarnodthgh ink pased dni thieirgown
portion 75 after the execution of a constant printing
datgperation. In the attachment of the ink cartridge 10,
noreover, the ink is sucked in such a manner that the

head ?ﬁelpﬁlntlﬁ@doﬁ&owpbﬂlohf@ ditfes tHehédds 20402081 3RMNand 20d

amount cal cul ating portion 72 15 cal cul ates 't he 'anount

forofjlsEHS r%ﬁr‘#? R ihrk hfaﬁlmﬁ‘rﬁﬂ?ﬁ cBibrY riﬁrd%fghsﬁ%éé&‘ dﬂ.(/mghgoh??nlﬁ 71

otation of e punp 34 e rotatin

u 3 f
utht R éﬁoﬁfﬁéi%ﬁ?f?ﬁﬁ%@@n? hé’?% h*‘agﬁebfgéﬁ&tdﬁ out the
f ti the .e on of th
pripfladh ﬂ%”%géef’ (2 sghes dfishcirisg R S ties of the
ion nt of .consu 0 1€ in ,
eJe&? Pl %ﬁ&*ez@kr tsouttRg B e iR g Pnc?-n o, i gBrisumption
exe on rece t of a co fromthe host or
ekl anatana? raruRuss MiBwmpecof inssrol he Section as
nmmand of a cleaning command portion 79 such as a
th%%'ﬂ@rpféfﬁ%@mt|°ﬁCPﬁ%J’BPﬁ'<Pﬂ efthe inkr ough  a detecting
portion 80. The anmpunt of consunption of the ink
t hr oudfiereeier, ftbe celBpaingl samirelgprdion dd rcariesdeot iakeanieg for
cal cul ation of the anmobunt of the ink 25 sucked by the
suckisarthegnk JonFdhe heado2@ thrawughf & ginm grivigt pottiopo? 5 iafter the
73 cal cul ates the amount of the ink ejected by
exétutein o aaconsdnboyrinfing operatmecutln otheofattabbmenbsefattie ink

printing operation. The anount of consunption of the
caritndge 4 0c alarebed¢re dhaink Besuuketdn sueh 4 mEmeotthathe head 20 is

ejection in the sane manner as the printing control
fillgdrwitonth&D.ink.  The ink consumption amount calculating portion 72
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
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

sucked by the cleaning.
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5 The anount of the residual ink is newly cal cul ated
based on the result of each calculation for the anmount
of consunption of the ink used for the printing, the
amount of the ink sucked by the cleaning and the anount
of the ink ejected by the flashing. The amount of the
residual ink which is newy calculated is witten to
the ink residual anmount nenory portion 51 of the ink
cartridge 10 10 through the witing/reading portion 78.
Thus, Funtbermire, dbé dlashirggroontrolngention 73 calcutates thelamaymnt of
hol ds the newest information about the anount of the

the ésk djemted byKlashimg cardet eslit foothet exdcutive ofehieditdistarprinting
to be witten to the ink residual anount nenory

opReafidrn THe bfndupRof LOREE/PHIBN D Bhaijkk Y EBRUIZNd Eeithé Pimber
a 15 constant nunber of tines of the ejection to be 1

of BinSd of m@lﬁ'eﬂﬂoﬁﬁﬁﬁﬁéi%é;natrﬁgﬂ% tHePpri bRtroPportion 70.

power supp i's turned efore, the Pprocessing

THeSambaht ioﬁgwné)t%siéﬁalqnlz ﬁ?ﬁ&%%ﬁ%lg@%g%bepa%d Bh'fR hrgghﬁ R each

I's less t e const an I mes ~of

' [ O a ' Leh t fractional punper..of
ool Ror R 4G peiaifbich, i S, i PO T RGPy, e
number. .of .tines of,the 20 ejecti it is.carried and
anflft Re s SE5ad by e SIpatiias addne 2rusiintiohthe Tal Bcted by
fractional _nunmber of tines is smaller than the half, it
the ffaghing, oToe arn@wfnﬁf 168 resis@ IDhavRISE: 1St AgWiY Kalculated is
fractional processing of carrying is executed is stored
written fp the dnk fesidaal; afopakimerapryapedion admfrhepiek: ¢astridge 10
51. The waste |iquid amount cal cul ating portion 76
thrgeghdbe, wilinglregsing poden T8ui thus, Hbe anlo tegided! amount memory
consunption of the ink based on the cal cul ation of the
pogtora b @iways holde the kewgsk rdotnyatidneakduldné monaurd of tee residual
cal cul ation of the amobunt of the ink ejected by the
ink.l ashi ng, and updates the value of the anpunt of the
waste |iquid which has al ready been read. The anount of
t he wiheaiddated dmicduns of thedaisidlial $nkiol hé enitten tblthe Waistesidual

liquid amount nenory portion 61 of the ink

amount memory portion 51 is represented in a Digit humber by setting a
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
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
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

liquid, the amount of consumption of the ink based on the calculation of the
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5 cartridge 10 through the witing/reading portion 78.
Thus, the waste liquid anmount nenory portion 61 al ways
hol ds the newest information about the anount of the
waste |iquid. A deciding portion 77 conpares the
near-end threshold read into the witinglreading
portion 78 with a |atest ink residual anpunt cal cul ated
by the ink 10 consunption anmount cal cul ati ng portion
72 and decides that the anobunt of the residual ink runs

anfdifittof thBahk istickéd B9ahe ebrsihgehd thebsodBbtion fof the amount of
val ue of the anmpount of the residual ink reaches the

thé ¢ feiled e B ldshihBe Bindudises q}ﬁeo\flablvé th;gr frq'tl‘éﬁénﬁnu% ifog the

carried out on the diSplay portion 56 g on

wéggg mgé@i%hﬁfu 4 difeaybr Hie QiglcH%Leé%ﬁm?ﬁtﬁéfﬁﬂﬁiaét&ﬁiﬁﬂ% thus

es the near ﬁwres i
[tinglr [ rt 78. W I st st.e | iqui .

el & S B8 B Ve i e Bt Bilfinec 01 iy ik

i,nk su by .the cl eaning and a cal cylation for the . .
caifidas TG htation e & ERBLERIY RlitLgi ng Wi dnacubaigstiouid

that the waste _liquid tank 1 le is alnost full of the
ampt sMEeMRTY dPORtiRRL 61 salwaya daplds (he gewest inforaation @peut the

i f the value of the ambunt of the waste |iquid reaches
amaunt gé fe waste ligideshol d. Then, a display of the

near-full is carried out on the display portion 56 by

t ur ni Agdexigiolf pertien| Ahpombarés: theeDearFeod dhieshalds oead into the

met hod of displaying the near-end and the near-full in
wraimgireadegopordion V& with erlatest imdaresidial aainhounticicudatestyl the ink

panel , thereby causing the user to know t he sane
cofsSmbiyn atholditi eficuletheg ppitiom7Mand detigiy that ttoe taneoataf the

structure of the storage 34 portion 15 of the ink

residodl inlaRintOshoralthat is, shpvar-angd atateok bridegHBifathe value of the
structure. The storage portion 15 has the residual

ansdUMe I thefrebiguial kneackds tHkfedmend BfreshERUNtTHEN, bhdisplay of
waste |iquid which can be absorbed as update

o, A bl 0S4 56 51k o
of an LED.

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
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.

Brief description will be given to the data structure of the storage
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5 1liquid as threshold information. Mre specifically,
all peculiar information to the ink cartridge 10 are
stored in the storage portion 15. [Table | ] Data
structure of storage portion CategoryltemAddressSi ze
(bit) UpdateAmount of residual ink informationCyan013
Magent al1313 Yel | ow2613 Bl ack3913 Anount of waste liquid
whi ch can be absorbed5213 Threshol dl nk near-end

t hreshol d995 i nformati onWaste |iquid near-ful

porisre s Badfdthe 4Rk E8rtdbYs 10t her=pler agwpat CP&W of thePBatd Structure.
ink cartridge 10 also has the near-end threshold in

Tr@dsibtrégw pbRid§5 Ir&fs%msmaa@%urw%f FEBURha8 for P?so and the

residual i nk. Consequently, the control portlon

anﬁ&lﬁg B{Mﬁé %aétﬁ@@éﬂ g.{ﬁtch §r‘? Ghet Qb{b%gdtd%e ?éh%mation and

able Tnk cartr

haf?é@@%#%%%ﬁf% I hE EEn%}&thaepn%&@"”” 8% h8 waste

u S ate.of the anmoun tereldu
iqgiiERs FEeaiddmoBnRtaha Hees SPerenl rl gs @re@?%{mﬂimn to the
0 esi dual |nk and the near-end threshol d. Even
ink 93’3”%1%@6? SlasRd im thesstoragRyROMAN Wheci fi cati ons of
the ink cartridge 10 are carried out, it is not
[Tallecdsary to change the program of the control portion
36. 35 Moreover, the storage portion 15 of the ink
Datastrictige of stqrege ipdeibrwi t h

Category Item Address Size (bit)
Update Amount of residual ink
information Cyan 0 13
Magenta 13 13
Yellow 26 13
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

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
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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the waste liquid storage cartridge 19 also has the

near-full threshold in addition to the information

about the amobunt of the waste |iquid. 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

processi ng such as the update of the amount of the

wast epddr8init [ sy f :

pda; Mg S 1R Btdrae FRIRAT 152 RO TIEANRUA0 10/ prolted with

[ j i | O t "

th% I%a%% ﬂé@d Rl éaﬁr@g fqgféo PwﬁsaLHe Héac{gfqilttﬁfess“r‘%gc{ fh addition

orage - car e are chnanged,

o T8ROy bR AR ABREP R IR o dBTESR" | EorkBhld, e
oo RE RS 1 A Yol o B s S

o printer 1 having the ink cartridge 10 attached thereto.
mfprr@z_athr@qféh%aftpgmtp{grmk C@ﬁ‘&ﬂﬂﬁd - he\GaogRingty, at is sufficient that

cal cul ati on processing and a data storage processing in
the monke! PorinIL P6sealries diutt a aaneralt rurpese THecessing eas the
flows A, B and C The standby state inplies that the
uppatenptthe ammiunt of the avasé iquisinamddthencempaiisore dndtdecision of
operabl e condition in addition to a power-OFF state.
thé bpdéteavamiount ofdhecutsid ligoehanad tenweeasfylithyeshold. urBesh if the
ON in the standby state (step S10) or when the cover 6
spepifivatibrionf the wastadinyid ctorabe cartridys 110 slgecRénged, it is not
closed so 20 that a cover close state is brought in the

neséesith to shahge e pagramdY thardnttal portiahesg.ead from the
storage portion 15 of the ink cartridge 10 to carry out

var i owith Rf€rehiceNo IFi@s ersiNdand $2 loextVBeserigtiond@five §ken to
processi ngs are ended, a response is given

the oWe SP NPidt@skigt Rfateastd thelink WRicHEE & BB §7EéY Aitdby the
the standby stafe is then returned. 25 The flow B i1s

prEfcy TR i S0ralihed 8009 "I vonan
shBWHY ihePhoW bt 4 BKicufatioA! 5dcBESAg 3 a data storage processing in
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
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
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.

The flow B is executed immediately before the cleaning is started, after
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a decision is demanded, and the anmount of the residual
ink is calculated and the state of the ink is decided
(S1 3), and then, the 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 (S1 4). The
prifitirgfof onel padsas feindet, ded evhidoettiei amolantadflthevinkhisr afleulateckand
to Fig. 11, In the standby state (S1 0), first of all,
a degision iis deenarideda gadpibwet amoudbofittes r@a'duzialrihh is Haiculdted and
writing/reading portion 78 (S21), and "he follow ng

thedstatesdfothelisk PdeciB¥d (He3reptddhas therdtamdby/statel Rereturned.
presence of the ink cartrldge 10 is first decided

(S22)The Hbwit§s eREcGRHIWHEHDE MvérSOPFQ??ﬁﬁ%anUtls u§put when a
deci ded whet her or not the color nbpde of an ink to be

sleﬁﬁq MO\R/@F é\FlhBts%p % dté |§§{] drfeed w3 reé&eét'?ﬁr QQM ﬁ data is

sed Rout attac e | hk car
ta, S [
P Biod P, 8 8 v
sin out (824) | f the col or node
po%l %ﬁ&f’%' %?%89%9 @33) IS deC| ded whether or
not t oIo rlnte coj nci dent_with
hat e iR wiF B8 4P deo o9 §9t§=)" wit %f’ﬁéef&ﬂ bGPl I
of the nter IS
the %‘aBQEW ﬁgqted%qpﬂreﬂﬁh F?Pglir ‘?ﬁ“?d@éh‘i @tQﬂ%‘BErPC?rBO'&ﬂ@a%rﬁe@ad into
. (S26) and the 20 proceSS| ng proceeds to a step S27.
the weticgremding drorhdn ¥ BS2inerdd the fallovdng degisian & Wdﬁ‘%ﬁt the
of the ink__cartridge 10 at the step S25, it is decided
deqidingnartion 7dot Theepresrnespf tf@gak pgrtrlgge B0 dir stedpciderny§S22).
If the color nodes are not coincident with each other
If the imk eartedas 1828 presentsitde diedidedtwiaethener inok theacelor aerde of
10 is not present and the 25 processing is carried out
an (i6R4p. be fused by tdecpriater tihist defweed {B23ar tIf itdgecal@riis @dFsed
brand-new at the step S27, the brand-new flag of the
witholt atéachinglthee irkk cartridgen@d or the data of the ink cartridge 10 cannot
be read, 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
whether or not the color mode of the printer 1 is coincident with that of the ink
cartridge 10 (§25). 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
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

processing Is carried out (S24). If it is decided that the ink cartridge 10 is
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OFF in such a manner that the decision of "brand-new'

is not made when reattachnment is carried out next

time, and the data of the storage portion 15 are

rewitten (S28). At the sane tinme, a processing of

i ncreasing 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 deci ded whether or not the

nunber of times of the brand-new exchange reaches five
brargbopw atitheridep Gdfe the brandragw flag abther inkesarkidge 10 is turned

exchange cleaning flag is set to gl ve a cleaning start
ORforimestth Fhweaoaet dhat thendenisidmeof dbrandmmewbfis trieé made when

br and- new exchange counter on the printer 1 side is 10
reattazinezht (i S8a)riexhoutanald dinse, amdethe dzds @b tise st age yertion 15 are

(S35). If the nunber of tines does not reach five, the
rewigtérs (BRBENAAL Bepsarae tirse gagﬂbcéﬁﬁﬁg .of Wi&ieaking the number of

deci ded that the ink cartridge 10 i s not brand-new at

tln'fé%eof 8 trn$Aéw éicHa’ﬁg@e@dLﬁ'ﬂér BReBEPrinterer isie Bf“rdn%' id%rried

10 is the sane as the ink cartridge 10 attached | ast

out 5AB iO%s thén hﬁgﬂ\gu bt not thd REBribak of Addd gﬂg\elﬂ'anﬂ-new

15 exchanged, ers of tinmes of ejection

H%Sregf: %Oﬁv%) (5‘592 he ¢ Rﬁ% nﬁur‘ﬁ%f: dlﬂi PIELERES 7fg/fe, an

I Ng cont ¢ Por 1 on | nunber
ety Glecilft, fh6 35 o3 é%%%%sﬁe%ﬁidgt”%ﬂg %%ﬂnfe*n%?”'%“ereaﬂen
tnd FRMREEf U Sﬁ?ﬁésﬁ’ﬁﬁf C:r%” ; ekr%cruq&% o0 G BRI 'Sl is

. 20
cleeef (5Bl 2hfre SBEion e FeRETTS Im O ETORLES né‘o tm Wr@ﬁef of
ke b PR iR o e
cl eared (833 At the steps, S32 and S33, the am)
the widhen it|is cﬂmfi%mtﬁéedehrcwqqget hO ds st cbraadw&w at the

as the amount of the residual ink are processed in the
stepn B2 7dh ife fecifedewhether dhe pnkzartsidge3 30 iptthessapei aedhe ink

25 whet her or not the anount of the residual ink .
cartddgad§ attacheddastdivae onigexehangsd (81 helfdhe umk caftridgr 10 is

waste |iquid reaches the near-full threshold. If the
excihangdd)| ithe 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
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 $32 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 S33, it is decided

whether or not the amount of the residual ink reaches the near-end threshold or
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is reached, an instruction for displaying "near-end"
and "near-full" is given (S34) and the decision end
response is given (S35). After the decision end
response is given, the standby state is returned, 5 By
the flow A descri bed above, the information about the
i nk such as the anount of the residual ink in the ink
cartridge 10 which is attached or the anpbunt of the
waste |iquid can be recogni zed correctly. Consequently
the amount ghihe wRate: ke evarnesathe Rkl dnesbRidas It the thrashold
shortage of the ink in the mddle of printing or the
Is eashedoan d1strusgiondet displayingd:neardend! andeneat-bulinis given (S34)
about the ink 10 are stored in the ink cartridge 10 and
anditiee decistcer erld tesponsetis geen (S3ShavAfter thfeodedisionrendiiesponse
reference to Fig. 12, next, the flows B and Cw | be
is giesnrtheeddandthhstatd Bwebliraadri es out the confirmation of
t he anmbunt of the residual ink which is necessary for

per f _OEBﬂ‘ItIﬁ@ fieheAnddxiribbl GalsovleC e iriformaiort BBoaMMENihkuch as
the ink 15 consunmed after the end of printing for one

thePafdunt e tﬁé’rﬂéélEiUEF ifkNincthetiRR ca?tﬁﬂgs M$ which? éjﬁﬁé@ril or the
request, and the cal culation of thé anmount o n

an'k)%np &f thBawi&e! F%CJIJ ?d}#rp bk nreEPénQQB UEHrréPft CORSIHERY bQHttI)P Tit is

he ink 1n a ca cal culation proce S|ng at

po§§ e ;k?%veﬁpg ée ich RS t Sss'th%u rﬂ? l?f&éa h Fmeﬂeymlddle of

consunm IOﬂ a

an vé ;‘?P@“a %@gm}dgfw%qﬁ%%@@) /%JESBYP%,'@S?{ aql%'ndabout the ink
aré%&q"%%aiﬁ' o P etiade 0 R0 B el R ok rofltpnieve
are calculated in the capaC|ty cal cul ation proceSS|ng

informatjon. step S41 are conpared with the near-end
t hresh nd the near-full threshold respectlvelé/
an in tr regeeite;lon. pRorexkithg figws Bsang, %?Fd‘be‘j
the ink state is thus deci ded. Based on the result of

The flewd@ creiigmoutthecanéispatian of e amaunteidhrtresidushiak which is

residual ink is set in a near-end state or not )
necessary for performing cleaning, the calculation of the amount of the ink

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
amount of the waste liquid is newly caiculated 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 S$42,

and the ink state is thus decided. Based on the result of the decision, a
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and the amobunt of the waste liquid is set in a
near-full state or a nornal state is given in a
cal cul ation and deci sion 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 cul ation of the anmobunt 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
response thatethei amounhef tHeesesicigaliink éxaetiid peg-éMe state or not
processing proceeds to the flow C. If it is decided
arichtite &ineuntaf thendlaste Igad i s8tlin aﬁlﬁ@érefull%t%%rd&ﬁorrﬁglestate is
state is displayed on the display portion 56. 40

givéeid heelcUation ddcabtisienle ?Em@é al b'?ép Wapch i 3

| ess than a constant nunber tinmes of the ejection

or nf PHRARE oSl 1R pAbUG R EORTCR, ERUBT Wi the

printing contr pottio con

S8 T S8y, R SE  fyf o
th% |ntt1H rﬁ'%hvagg, a%’hl‘iti‘? %%n%@y gétka |$ ?gttl.lhrggq ?'gg%?%ﬂgp request

f ot th hal f
e Bl o B Seaf ! aicaded, g
the fractional nunber of

f d
pr9?$,§-§rﬁg EF%E?&P?@? ]“B%Hawt(l‘we Wdliis decidied;that thenaearrndear near-full

| ati ng portion 72 executes a discard

St%Pd\'éé@gﬁdﬁé Eh%iats%sﬁ @wleu%pnﬁ@etdmlaxamnwn 8. the

resi dual ampunt. The waste |iquid anount cal cul ating

port i Bh the Bow c@r ra dechanal hembescels §imes fadvich fie less than a

fracti onal nunbers of tinmes in the flashing control
copstant swmper af dimeseotiheagjpolipre intheoturpbers ofitirids b the bjection

waste |iquid, thereby calculating the amount of the
cowatacby thgjﬁ)rdntiﬁgmmrm portiat 70 Hoefleshiohgadontrdt panibrt N8 and the

amount of the waste liquid which are subjected to the
clefaning icontbl portioesAd nespectivelyiis peocdssethe & fraiciigeal processing

portion 15 of the ink cartridge 10 through the

forvihiet amgunteafithegresidual dmk Ad (t6d BmouHl of the waste liquid at a step
S44. If the fractional number of times is equal to or larger than a halif of the
constant number of times of the ejection, a carry is performed as 1 Digit. If the
fractional number of times is smaliler 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
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

portion 15 of the ink cartridge 10 through the writing/reading portion 78 (S45).
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When witing is normally carried out, a wite end
response is given to a command source (S46) and the
standby state is returned so that a designated power
OFF state is brought. The processing related to the ink
Is executed in the flow described above. 5 Finally,
the advantages of the liquid cartridge, the printer and
the method of controlling the printer will be
collectively described. (1) The ink cartridge 10 stores
Where vanitingntis afortriadlyr earirigdabut, nit write weind respareset is dpenl@o a
and the near-end threshold indicating, in the volune of
cotingand s&urceh@46) end thie standby istaté isunsturied Boubang designated
portion 11 is alnost enpty. 10 Consequently, the

poWer W EF siatéqgfbrw%htneq%et proeessing eldtedl ity iteelak is executed in
i nformati on of e ink cartridge 10 which can be

th@ﬂé@%@grlbéahbgbg waste |iquid storage cartridge 19
stores the anount of the waste liquid in the waste

i qui @% f
thresﬁ n%H? ﬂ‘3:'@ca .hff I'n fﬁ'&é‘%%&r}?ﬁ%ﬁeqﬁ%u@ﬁ'wsr and the
[ ' 11 i s al nost
meffd oﬁﬁoﬁﬁﬁ%"'&ﬁﬁﬁe biifter T bB3aBe N bt o nrer
does ot n hoId t he.indi vidual infor
the villre 1Tk imcpguinde 10, 4tpret b mornf b tha, fFyidial ink in
attach is sufficjen t rlnter 1 can
sr@scearﬁ %i%n dobyinae-orsh Beevidli ind Gidp. 48 66 oS of e
and wite, and a conparison and deci sjion.
""‘i sthﬁbtthﬁewsgm sheric RRAgEhes hpwisingo RoREN e@péﬁoﬁﬂﬁ@sf cferapty
variation in the specifi catl ons of the ink cartridge
Congequgelly. ithe ipristenk dogsingtapechie helg theindividual information of
speci fications is exchanged or attached, accordingly,
the inksariaiagen! iwbish carebe altached.read from the ink
cartridge 10 so that reliable information about
"neartdnd" T wasteliligpldagtedage Taftiiriget 19 stangsf thei ampunt of
that the printer 1 can execute the general 41
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
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
processings such as a data read and write, and a comparison and decision. I
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.

(4 It is sufficient that the printer 1 can execute the general
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pur pose processings such as a data read and wite, and

a conparison and decision. It is not necessary to

change a version corresponding to a variation in the

specifications of the waste |liquid storage cartridge

19. Even if the waste |iquid 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
purpdsieaptareisaingsnsudho asad alsta "reedraridiMritecandb® comparison and

di spl ayed. (5) A flash nenory is used for the storage
dep@fdri. ont Eondtnédissankio charide do@rdionasirdspondhef ® a variation

liquid storage cartridge 19, and a read/wite can be

in He §pddifi@flionytofithe Walst@Ng§addtdrageV@itridgel 12 | BY&H FRhé Waste
about the |nk and the informati on about the waste

I|qh|'dq$ﬂo?|a : & Hﬁeéé%\ﬁﬁgarfﬁ(l:rts'p%rﬂcéhgﬁ@f@eﬁmén%@@%r attached,

printe reduc

acbgﬁdﬂmt in? %nt a{ag H& Wa%té‘fpger e%o r%Y’r‘?qhé rlrvaétgeliqwd

tr|

f h | the k
sterdpg E?%&é@%aﬁ’t EFafdés*‘%Pﬁ?n@f%m e %baykn PAEUP can be

r| n agai nst the abnormal breaking of a power
d%ﬁ}fﬂ‘ﬁlnthe printer 1. (7) The newest information

about the waste |iquid is updated and saved jin ge_ ,
wast el qui d“é'taéha'a%”'@éx‘ 1% Pé@% fanthg 5'&959% ippgtion 15 in the ink
Therefore, the information about the waste |iquid can

capedge |19 ard thie wasis Bayid iliegst Grrigg et .cand Ai r&@@"’i@e can be

W t hout depending on the state of the printer 1 against
catried onbriostanlansoeslyi ndeh ifhibepbieimatigiplapouh théignk and the
printer 1. (8) Also in the case in which the ink
infoemation @bowd thip ecaste tiquitc atammipdated ahepy Hiwe nthesefore, a load
plurality of colors in an integral ink cartridge but a
applied) tethecprantat ¢ i$ ndducadi ri dge, it is possible to
provi de the storage portion 15 in 25 the single ink
cartrigjge, tTtes ebwesbinfornmation dbwut tleainleiscupdatédendaaved in
manner as 42
the ink cartridge 10 at any time. Therefore, the information about the ink can
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.

(7) 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
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

the single ink cartridge, thereby confirming the near-end in the same manner as
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in the integral ink cartridge. (9) The waste liquid
storage cartridge 19 has such a structure as to be
integrated with the ink tank for accommobdating the ink
to be used for the printing, and a renoving/attaching
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

in {her integrabok<antotdgaeed to be provided for the waste
liquid and the ink individually. (10) The anount of
consuft i on Te Waste lduid storageudantrieidel 19 haaslich Estructure as
pur pose fromthe anount of the ink used for the

to BeiiRtdgngteanglith fife aR01EMK fof abbemmidtatingatiefiok td Be used for the
flashing and the cleaning in the capping portion 35.

prifRg S HRNtS YrerhOingaRdbhingf dpRfatidik & &?silya%gec‘érried out.

mnutely. (11) The anmount of the ink to be {he waste

Bl Cof 358 flord1 b PSNRAoBU, 155 CLEABLAD 1ok Wof the

capping portio anoun he I'n

b sl B AR P YR aElh B Rl perion 15
anf B e BB Ao YT 14 B3 AFEE hb 8168 anc
eﬂodimedwt?, it is apparent to a person skilled in the

the)ink Ipgyiduall¥; i ous changes and nodi fications can be made

on th asis_of the teachings of 20 the jnvention. |t
i's ap&éﬁent Theemau & ongEaPiRA Prink d¢ icét'%’?%tﬁ’@ for each

within the spirit, scope, and intention of the
purpRASHreBnthgsamesnhalthsyink hsed fpe ffeariating aad themarount of the
~ present application is based on Japan Patent _
inkagysieice for oeNdlasbmgy -ame32be  Elelasingoring #iriaegppng podien 35

and Japan Patent Application No. 2004-017253 filed on
Canseqgaesthydhe 2004nt of the: ikt camt lse ofansigedimimuéely.

i ncorporated 25 herein for reference. 43

(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
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
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

herein for reference.
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VWHAT IS CLAIMED IS: A liquid cartridge, conprising: an
ink cartridge, which has a first housing portion for
containing a liquid 5 therein for supplying the liquid
to an apparatus; a waste liquid storage cartridge,
whi ch has a second housing portion for containing a
waste liquid to be supplied fromthe apparatus; and a
rewitable nonvol atile storage portion, which stores a
first threshold, a second threshold, |iquid anount

WHARfISrQeAIMBDA8d waste |iquid amount 10 i nformation,
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

1. a neéArliguid tadtidge; COMPASRG the waste liquid in the
second housing portion is near to full; 15 wherein the
| i quan irkoantidge fwhiomhiaema finstihcasing pertioryfar coataining aliquid
the liquid contained in the first housing portion-,

theréfrefopistipplyin leydidi e apparatus; nf or mati on indi cates a
waste |1 qui anount of the waste liquid contained in
the gagastd IS iskdagerddreidgeanthichhas el setdred ihokising portion
cartridge and the waste liquid cartridge are integrally

fihGid tb®e I aappatati®rdrd i n

for %&%ﬁﬁgg%ﬁ%i“ﬁﬁﬂ}g%%%Eagzﬁmn plﬁs electrically
cond : t i eE W iFd sheld
att adned afle HVERARS St SgURRM G WA, e Tt dareshold

t .l nf t S ' ' 4 i i
a RBHA RSOy Uit P WeIp] g, ampunt
he storage portion are transnitted to the

infolBRlio: us:

wherein the first threshold indicates a near liquid end state in which the

liguid 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;

wherein the liquid amount information indicates a liquid amount of the
liquid contained in the first housing portion;

wherein the waste liquid amount information indicates a 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.

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;

wherein the liquid amount information, the waste liquid amount
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wherein the liquid amount information stored in the
storage portion is updated by the apparatus every tine
when the liquid anount of the liquid 5 contained in
the first housing portion is changed; and wherein the
waste |iquid amount information stored in the storage
portion is updated by the apparatus every tinme when the
waste |iquid amount of the waste liquid contained in
~ the second housing portion is changed. 10 3. A printer,
infeuha@liers aRg the fird aMd sasopd thjesholdssstored intthezstpiage Rprtion are
cartridge, which includes: an ink cartridge, which has
traasmitted thihgsaprarptust i on for containing the |iquid
therein to be ejected fromthe head to a printing
medi uwherein thé liguichamoynt infoermaion istpred istthe sgjerage portion is
cartridge, which has a second housing portion for
updadibyi @ appagites |évany dirdi wheh Stheoliquideasmbant tohethe liquid
printing; and a rewitable nonvol atile storage portion,
coMlEitdy H PleSsehduding poftitinas Pkfged; ssgond threshol d,
l'iquid anmount information and waste liquid 20 anpunt
i nfor tQR; ictd M ' RSk 0 i riga
v ot VRN I8. Wasle JOLLF SR PRI Rlop b iAo Sltkage
pobfHhfsTdAgy Bhdne Mptfale e lifle il ine BegldTrulidamount of
. .. L aui ' o 5
tnd WS R SohaR T bl TR ePlioh " shefded
reaches the first threshold 45 and whether a waste
liquid anmount of the waste |iquid anmount information
o, Fead fromthe stor%?e portion reaches the second
3.t hr esAdIHCQSEMPREIG i er, which notifies a life tine

of the liquid cartridge when either
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
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
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

amount information read from the storage portion reaches the first threshold
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one of two judgments is judged by the determ nant, 5
wherein the first threshold i ndi cates a near liquid end
state in which the liquidin 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; wherein the
liquid amount information indicates the |iquid anmount
of 10 the liquid contained in th? first housing ..
and whethiera waier kquid eRoUM ST dhe WA g High AopRk %‘F?Fﬂiélt@ﬁ‘ read
indicates the waste liquid anount of the waste |iquid
from tleestirage portiarheeasbes tue kecehirpehelfoAtdand  wher ein
the ink cartridge and the waste liquid cartridge are
i nt egRalifier, Wncredotifiés 4. lifditemedf therliquid sattridgs prhameither
claim3, further conprising: a consuned |iquid

one 6 vﬁi*fu@!%;irﬁéht@ﬁ%’ﬁ.lbgéd bytthe letgrasnast, t he | quid anount
I nformat’i on based on a consuned |iquid anount of the

I q%l‘?erbﬁ} trRenrki fhebsHing shdiGateB @ héamiquitlehti stateguimdich the
anount I nformation which is read by the witing/reading

|iqui€g} ﬁ\%{)ﬁﬂsf)aﬁy%ﬂg poriGitisthddragighgamount cal cul ating

D o ot i 0 updat es the vvas_te liquid amount
B g A R e
wasteiga it i b PHltEn 3 MRaPe Il 58 herein the
o R R B SE fgrount
o et aacd R B B, 1 0 e
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.

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 liquid amount of the liquid in the first housing
portion and the liquid amount information which is read by the writing/reading
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,

wherein the writing/reading portion writes the updated liquid amount
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5 calculating portion cal cul ates the consuned liquid
anount of the liquid in the first housing portion
based on: a calculation for calculating a first liquid
ej ection amount of the liquid ejected fromthe head
for the printing, a calculation for calculating a first
[iquid suction anobunt of the liquid 10 sucked fromthe
head in an attachnment of the ink cartridge and a second
l'iquid suction anmount of the Iqu|d sucked i n cl eaning
infohatiore anshthe apdatesuwasteiqiist agwunt|iafarmgtian stec ted storage
l'iquid ejection amobunt of the liquid ejected in
portfdrashing in which the liquid is ejected to a
predeterm ned portion other than the printing nmedi um
for preventing the head frombeing clogged in 15 the
printing, and a calculation for calculating the |atest
5. |i quibeaponiser asorsehifeeh im daim 4 i wherein tbengopsmednliquid
based on the first and second |iquid ejection ampunts
calcgtaling: pertionr ealcdatess theo aansuroed diquidremaunt iaf thedlisiddia dhe
wWth results of the <calculations. 20 6. The printer as
firstdetusiray portion balsedrond, wherein the waste |iquid anount
calcul ating portion cal culates the waste |iquid anount
based catculatioafarutaltilating & ficstlliquichejectioa dmownt of the quid
suction anmount of the liquid sucked fromthe head in

ejechéd oty Bedd fifr the@rintikgcartri dge, 25 a cal cul ation
for calculating a second |liquid suction amobunt of the

| i quatAduIatiek 86t talcalaBingi aGrst§ liduie sheash amamitcer el miu.d

for calculating a liquid ejection anount of the liquid

sucRiQ AL MR brihe W B ge oot
suclioh aRIdtie B i ig shersh Il QBLARGNY thé hggad in the

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
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.

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 liguid suction amount of the liquid
sucked from the head in an attachment of the ink cartridge;

a calculation for calculating a second liquid suction amount of the liquid
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5 printing; and a calculation for calculating the

| atest waste |liquid anbunt contained in the second

housi ng portion based on the |liquid ejection anbunt 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 liquid cartridge is attached

to the attaching portion, the storage portionis
suckgdhieygleaning pf fhbe8ded to the witing/readi ng portion;

wherein the consuned |iquid cal culating portion updates.

the &icalbdatian farealeulpting ramdicush eiediap aauAtheh The diuid

l'iquid amount of the liquid in the first housing .
ejecpart tri famshisg chehipbdhedigdidisesiectadith @ presietermiged @ogtiasuather

cal culating portion updates the waste |iquid anount
thari tHepmatingrmedieny for peewdrtingt the hesd drdm duding artogged o the

the waste liquid in the second housing portion is
prinGhgnaRdl. 20 8. A method for controlling a printer,

conprising: reading a first threshold regarding a

| i quiGapifatiorsRf @BIEUIAtRII Idtest agateliingidamesitecdritainid in

froma rewitable nonvolatile storage portion of a

| oy} ' iUl Gqiérdj | Bfiditht hdathe first
the isﬁgaégrq(ﬁ%g{g%b%?ghbﬁgga ﬁ%@smguﬂi@iﬁgjdﬁ portion for

c g U > ¢
and LRk loh g i abcrBEnss GRRAEANITEY hehaRg anthi?

housi ng portion for containing the waste |iquid which

is not used for the printing; judging whether a |iquid

7. oo bl AL TR ARE 4, P s 4 B
port?or\{YaSt e liquid amount of the waste liquid contained in
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
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.

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

portion for containing the liquid to be ejected from a head and a waste liquid
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the second housi ng portion reaches the second
threshold; and notifying a life tinme of the |iquid
cartridge when either one of the judging step of the
liquid amount and the judging step of the waste liquid
anmount is judged, 10 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 ful
stosdige eaitndgdwtiich has avestand hqusidg iportidre ferecantdinimg thengaste
portion is near to full. 15 9. The nethod as set forth
liquid wHieh 19 fot Usetltfbethecpmmtirigsi ng: readi ng |iquid anmount
i nformati on about the liquid amount of the liquid in

the fngihgmhbtr@a & "nd fémurﬂr@fgménqagmdoeon@%wh@tth@gnrst
a consuned |iquid amount of the liquid in the firs

hoﬁﬁ%?ﬂ&id’ﬁ’ﬁ bﬂ@sg)@ﬂréﬂﬂ%ﬁhﬁlﬁ the liquid amount

mat1 on based on the consuned l'i quid amount and the

r?ad.‘u'dci@ ng%?ém& £§t8r||rq'3[d Mpufl f 1M Wa8 fdifd %Bﬁgélﬁ&l in

|ICIUI unt orrm I on orage ortlon

o e B i

of the. lLiquid . in the f st hou ortion in :
cal cmOAFxlﬁg & 1P 41, ol %, D PR EGRoWREn FtigteSe o the
) u j ed fromthe  head for the printing; _
lUdS!ﬂ%cﬁFe&t Oﬁgthﬁ gyl ta’PPHGﬁ grduke Bﬁ’tgé{Fﬂuﬁﬁ%P dif &]@equaeg,iha]wd
sucked fromthe head in an attachnent of the ink
ameypt isijidee%nd a second Iiquid suction anobunt 5 of the
liquid sucked in cleanlng of the head; calculating a
second’lﬂ?ﬁeq”ui"‘@ 'é'JSe&”t-'ﬁﬁ‘rplaMﬁﬁeéfa il g |Iql’<ﬁ136déi’@€t aavhieh the
flashing in which the liquid is ejected to a
liquid érelthechngt hedsipgmorieen stnear teiead; and

wherein the second threshold indicates a near full state in which the

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

9. The method as set forth in claim 8, further comprising:

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

calculating a consumed liguid amount of the liquid in the first housing
portion:

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 8, wherein the calculating function of

the consumed liquid amount of the liquid in the first housing portion includes:
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printing mediumfor preventing the head from being
clogged in the printing; and cal cul ating the | atest
liquid amount contained in the first housing 10
portion based on the first and second |iquid ejection
amounts and the first and second suction anmounts in
accordance with results of the calculating functions.
11. The nmethod as set forth in claim8, further
conprising: reading waste liquid anmount informtion

about calwlagﬁgté firstaidid 2Bxedh arheunf of W@ﬁgﬁejé&%i flom the

in the sec portion fromthe storage porti
he@alf@u{ﬁﬁbm”@;consuned waste |iquid amount of the waste
liquid corresponding to a part of the consuned liquid

amoungg|cURERE! h L qui t informati
based on ﬁi@bc%gig%}neal \%,;iijgpéﬁ %ﬁ%ﬂ@%&%ﬁé%@gﬁ% the
h LAH] i nfo jon, and 20 witi. t he
bl et ieiPyling B e and sdoniiquid Setipn ganount
.1 OR. The et ho s.set, forth in claim11,
Of\g\};géeﬁ%@ﬁ sH??ée%éﬂ ¢gran *F"Eﬁ'@?ﬁbn of the consunmed waste
liquid Ian% nt of the ste liquid in the second housing
25 pofRPHRINE R (RRSONSHAWE | Jartan mgneunti ekthe iliguidd ejected in
f sucti.on anmpunt of the |iquid sucked fromthe head in
aghing:ip yneR e favidhis siegted dpta peagietersrinedipariion other than the
second |iquid suction ambunt of the |iquid sucked in
Prigtiag meadiumifor Reevesting the bend filom baingaclboged th tiequinitivg: and
amount of the liquid ejected in flashing in which the
| i qui eRiPdlating cthed latest liguisd emaunit nechtpied im thehfirst t iasing
the printing nediumfor preventing the head from being
poBicniglased antthe fipst aind sgeorh tiquial ejettiin amdunts bAEABE first and
waste liquid amount contained in the second housing
segand suctidrearadunts infazcbidanicd vererisuts oRitms! Balcar@ingenctions.
first and second
11. The method as set forth in claim 8, further comprising:
reading waste liquid amount information about the waste liguid 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
writing the updated waste liquid amount information to the storage

portion.

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

portion includes:
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10 suction anmbunts 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:;

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

suction amounts in accordance with results of the caiculating functions.
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