DESCRI PTI ON | NK CARTRI DGE, SET OF | NK CARTRI DGES, AND
| NK CARTRI DGE DETERM NATI ON SYSTEM Techni cal Field
wQ 2081]78dhe present invention rel ates general | BCT/LP2808/056275
ink cartridge, a set of inkicartridges, and an ink
cartridge determ nati on system Background Art [0002]
A known recordi ng apparatus, such as an ink-jet
recordi ng apparatus, includes an ink-jet recording
DMPM%‘A mounting portion to which a known ink
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Te¢lapeal Fi¢l@003] Anot her known recordi ng appar at us
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nmove, the intensity of the reflected light is neasured
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nozzigs te ygserdan image 9a@ ke WHPAPSR: cartri dge when the ink
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the ink cartridge to the ‘
in US2005/0024454 A1 for example.

[0004] Yet another known recording apparatus includés a mounting portion |
which is separate from a carriage, and this known recording apparatus is configured to
- determine me type of another known ink cartridge when the ink cartridge is mounted to
the mounfing portion. Specifically, when the ink cartridge is mounted to the mounting
portion, the recording apparatus detects the presence or absence of a signal blocking
portion of the ink cartridge, and the type of the ink cartridge is determined based on the
presence or absence of the signal blocking portion. Such a known recording apparatus
is described in US 2005/0195225 Al for example. Nevertheless, in this known
recording apparatus, the speed with which various users mount the ink cartridge to the
mounting portion may vary from user to user, such that the recording apparatus may

reach different determinations from user to user. For example, if the speed with which



nmounting portion may vary fromuser to user, such that
the recordi ng apparatus may reach different
waQlzoenmsseat i ons from user to user. For exanpl eeCT/IP2008856275
speed with whichthe user nunts the ink cartridge to
the nounting portion is greater than a predetermn ned
speed, or if the user begins to insert the ink
cartridge into _the nmounting portion and then parti al lﬁl :
the; upgsy EBXPUpISe then dnk s¢artridge etop die reounting| pgrtiog s, greater than a
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has arisen for an ink cartridge, a set of "ink
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whi ch overcone fhese and ot her shortcom ngs of the

Disclosureof the dnventiop .y cal advant age of the present
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cartridge independent of the speed wi th which the user
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finally fully 1nserting the ink cartridge into the
whichathe disergmepptarth itk cdreiige jto Alec macdrding appaaatue ahd deguediess of
of the present inventjon, an ink cartridge conprises a
whethersthe yiserheens|te ilee he kcapHdeeainie s facasdiga Apparatus and then
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recSidi¥edppRfa@isent a first signal from passing

therethrough or to alter a path of the first signal
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set” of 1 nk cartri cfges conprises fifst and Secon
second tsignede MorEbeers ¢leo thdrds signall blbtldag ipogtigois comfigured I either
first ink cartridge has a thickness confjgured to
prepens\iBpiseqond signab Atpns passing therethrough or to alter a path of the second

signal when the third signal blocking portion receives the second signal.

[0007] According to an embodiment of the present invention, a set of ink
cartridges comprises first and second ink cartridges. The second signal blocking
portion of the first ink cartridge has a thickness configured to prevent the second signal
- from passing therethrough or alter the path of the second signal at a time that the first
signal blocking portion initially prevents the first signal from passing therethrough or

alters the path of the first signal. The second signal blocking portion of the second ink



from passing therethrough or alter the path of the
second signal at a tinme that the first signal bl ocking
w@ooositonsst nitially prevents the first signal fPOMIP2008/056275
passi ng therethrough or alt®rs the path of the first
signal. The second signal blocking portion of the
second inkcartridge has a thickness configured not to
revent the second signal from passing therethrough or

caryfjdgerhas i thighnesy configired aphp Hreysnt thersecond sigral framy passing
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enbodi ment of the present invention, an ink cartridge

patblof theffirstignah syst em conprises the ink cartridge and a
recordi ng aratus. The r.ecordi appar.at us conpri ses,
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sigte R o el o v g S IR, Py Ba andh AR Nepdleegivine
eletn@nCBfigufR REFRBHeSh TRt 4Bfh12aSEG0REond sensor disRosed in the
signal -receiving el enent configured to receive the
cargglge mibuntigg abrtioaradd @onetisingiasecond Bignal-emiting elgmaht configured
bl ocki ng portion is configured tg either prevent the .
to ¢mit dhe sqcgpd pigpploandon sxoRd Signal-weeiving gherpent cgnfigured tq Freeive
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eith¥R preveRttk tfirstQfigrdal €robd p&kingitBetathrduh Qr (6 dit&ythk Ppathf off the first
signal -recei ving el ement en the first signal "is

sigpal @t teastediring snmpantigmyf thé imkuggitridpe tof the sartgdgambunting portion.
hl ockj n oryfion or the path of. the first, signal is
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. the first_signal blocking portion or the path of the
intqnsity of Giefirat sigral geeivedtbyr the fisst signal-receiyingsslement when the first
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second signal during the nmounting of e ink cartridge

blotking hgortien tis | @gfigmednto eihgroptevert. thEheecohd ragmal dfiférh passing
bl ocki ng ggrtion is configured to either prevent the
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configured to either prevent the second signal from passing therethrough or to alter the
path of the second signal when the mounting of the ink cartridge to the cartridge
mounting portion is completed. - An intensity of the second signal received by the
second signal-receiving element when the second .signal is prevented from passihg

through the second signal blocking portion or the third signal blocking portion or the
path of the second signal is altered by the second signal blocking portion or the third



nmounting portion is conpleted. An intensity of the
second signal received by the second signal-receiving
weeroesermssawhen t he second signal is prevented frR@IIP2008/056275
passi ng through the second 4si gnal bl ocking portion or
the third signal blocking portion or the path of the
second signal is altered by the second signal bl ocking
. portion or the thirdsignal blocking portion is )
sigaalitlegking portigmish Aifferend Azam gn dntensity efethe macandgvgnal received by
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nount i of. the ink cartridge. to the cartri.dge
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sat?ﬁé@‘iﬂér%ﬁ?n&ﬁﬂélbﬁjeb@, ?e%ﬁﬁésdiaﬂg Jdgmﬂg%%;@n&@gmerera{ce now is

e pres I nventton. [0012] Figs. and 2(b) are
mage tsthe ddlioveing desoriptibn taken inkconaedtiondgieh the asduntpanging drawings.

[0011] Fig. 1 is a cross-sectional, pattern diagram of a recording apparatus
according to an embodiment of the present invéntion.

[0012] Figs. 2(a) and 2(b) are perspective views of an ink cartridge in which a
movable member is in a sepond position and a first position, respectively, according to
an embodiment of the present invention. ‘

[0013] Figs. 2(c) and 2(d) are perspective views of an ink cartridge in which a
movable member is in a second position and a first position, respectively, according to

another embodiment of the present invention.



novabl e nmenber is in a second position and a first
position, respectively, according to an enbodi nent of

wo bsprmssent i nvention. [0013] Figs. 2(c) and 2O)rm08056275
perspective views of an inkscartridge in which a
novabl e nmenber is in a second position and a first
position, respectively, according to another ‘
enbodi ment_of the present jnvention.[0014] Figs. _3(;\2
[004AH 3(b) aFigsSi(edeand; Hhsare sideyiews i thainkrqarigdeoef Figg<(a) and
a) and.2(b), respectively. [0015] Figs. 3(c) and
2(b§2r8%pegﬁl‘éel‘s’i de views of the ink cartridge of Figs. 2(c)
[0029? 2(d), Fig8PREfdnded(X) ark U4t Chevid HSthe ﬂﬂ(ac)artf aiage 6 Biks.2H(8) and

ront-face perspective view and a rear-face
2(dpaespeetitdlye vi ew of a main body of the ink cartridge
of Figs. 2(a) and ZJba. [0017] Eig. 5 is.a side view
[0046] t he mai FighoHp) and f{byare adont-farg perspectiypewsindrg gear-face

[ 0S§S-.secti Is ' VI - VI

pergeciy ViGN ARG 5B B ng el BER BHIMHATEABE
00 7pnt - f aceFig! 9 55a Si@€ VieAFithe/ingMy Bildy ol Bida &id &bys.
[ 4(}83.) and 4(1g). [0020]1 Fi g.t 8is a Zroslsé-@gg%%i ongl gvi ew ’
[00d8ken al onkigt fiés @ ¢mes-sectional/view fakermilgng thedine VIOORAf Fig. 4(a).

Fig. 91is cross-sectignal ,vi ew.taken al ong the li.ne
(0084} x i n Fig: 7 3% b partipl gaiofeesTigB! facs CH3vs Seriona) Hfw g dhe body
Ofﬁgg qrg,)eaglld‘,,%)oss-secti onal views of an upper portion

and 5 I'ower “portion, respectively, of thhe main body of

[00BOps. 4(a)Fign8 isthlRyoss{s6&iddhl Viegakehldlang ehedirel V1I)-Valldn Fig.
erspective and side views, respectively, of a novable
2(ajrenber, according to another enbodi ment of the present

002FESe" seci Pandre draiy isp el 51 HEGLARR g Ty e 20

[0028] @ T ecorgis0 0] (RPPAIIPR]HB) aRCaPirid) IrdsS s@&ioRADANEBN bn upper
of the presént invention. [0025] Fig. 13 is a
portipnasd 8 dmwérpoaiiony respeativelynof th& maar bedydfdigre #(ay anddt) ed
to the carfridge nounting portion of Fig. 12. [0026]
[0023L. 14 i sFigsc H@and 4 (1) drmpersnesiiv o nd-gids HRWedEthecidy, of a

B2 155030 AR RDR R P, 12,
[0028] open PoBigt 119Nis a vertical, cross-sectional view of a cartridge mounting
portion of a recording apparatus, according to an embodiment of the present invention.
[0025] Fig. 13 is a cross-sectional view of an ink cartridge being mounted to
the cartridge mounting portion of Fig. 12. _

[0026] Fig. 14 is a cross-sectional view of an ink cartridge mounted to the
cartridge mounting portion of Fig. 12, in which a lock lever of the recordihg apparatus
is in an open position.

[0027] Fig. 15 is a cross-sectional view of an ink cartridge mounted to the
cartridge mounting portion of Fig. 12, in which the lock lever of the recording apparatus
is in a closed position.

[0028] Fig. 16 is a block diagram of a main controller of the recording

apparatus, according to an embodiment of the present invention.

[0029] Figs. 17(a) ‘and 17(b) are exemplary timing diagrams of a sensor



[0027] Fig. 15 is a cross-sectional view of an ink
cartridge nounted to the cartridge nounting portion of
wa2098/117882 i n whi ch the | ock | ever of the recor®iTigP2008/056275
apparatus is in a closed pasition. [0028] Fig. 16 is a’ ‘
bl ock diagram of a main controller of the recording
appar atus, according to an enbodi ment of the present
invention. [0029] Figs. 17(a)  and 17(b) are exenpl ary
SIgtlal rAuRyptigd @@naar@r%fopacaé éﬁ%s@i’ ang, ﬁépcmtqpup@léanwﬂrﬁmctwely, of

irsk. optical nsoQr on n
thepreScinB bt SR ALk RO s RERE S dae rppumiing
portigk. cartridge is nmount ed to the cartridge nounting
portion. [0030] Figs. 17(c) and 17(d) are exenplary
[008Dhi ng di aliganb7(of asd d@(@oarese)gnaullarpmxpu@t didgiamsnof hesensor
first opti.cal sor d the seco t| cal. sensor
SIgraaésoae&FF@ Eppp thg firytgtiF CERar ﬁ'ﬁ 550RL AP TigH SRNSRr BRIV,
k e
of %H(;ér {elfsglic]l?l{é[ )drdLUmeng%SQGCBRd tupf oﬁv@#get {d %ﬁmgﬂ%ar’%dce u(r:aé'tndge
mopatingdpoFaeh. by the mai n controller of the recording
aratus, according to an enbodi nent of the present

[00%;1]{; ent i on. Figofse]a ﬂI?VQChaIEQ)fIaSPTQqumﬁJUMQ@by theynain cgntroller
of Bt S0t SRR Setorinp g AORoPRERh S GE EFGar invention.

according to yet another enbodi nent of t he present
invention. [0033] Fig. 20 is a cross-sectional view of
[008D] i nk carFigi ty&s apempeddve oievhef & padkapithgearnmperhémgomprising
portion, according to anot her errbodl nment, of the
thegp]@g:@qtﬁldgerﬁfeﬁ*ﬁ Aa a{r@o%(h} engl @se 4n p pagkaging member, according to

 yerShaE: SRRIABRl ROl iend ik cartridge bel ng

dge rmuntlng portion of Fig.

[00?)@1< [ 0035] Fiki 96 is & 2¢dks- s@&ﬂ)nEIZQE)N &f & Hilkdearid@¥anAintdd® the
cartridge of Fig. 2(a) and 2(b), respectively.

carfEiige ammainting) pomome:fcemdmgo :aﬁoﬂlnkemmchmentgﬁ theOpresemk invention.
[00%21t ridge 51151 I12 abgrgg/s sec&on@%?e% %f mﬁae 11%( cartridge bemg ejected
frem the cartridge mounting portion of Fig. 20. _
[0035] Figs. 22(a) and 22(b) are side views of the ink cartridge of Fig. 2(a)

and 2(b), respectively.
Explanation of Reference
10  ink cartridge

10'  ink cartridge

20  main body

21  movable member

22 | cover member

23 coil spring

24 coil spring

72 signal blocking portion
80 air intake portion

90  ink supply portion



22 cover nenber 23 coil spring 24 coil spring 72
signal bl ocking portion 80 air intake portion 90 ink
wappply7spprti on100 i nk chanber 140 transl ucent PEDIR20GIN056275
189 signal bl ocking portiomnr 191 signal bl ocking
portion 199 signal bl ocking portion 200 main
controll er 230 optical sensor 235 optical sensor 250
recordi ng apparatus 276 cartridge nmounting portion
100 2 €f dge nounting portion Best Mbde for Carrying

the I nvention [0036] Enbodi nents of the present
14%%}3%1'11%}}{1%?{8‘0?“” features and techni cal advant ages

189M8Yighal Biekedspaaen by referring to Figs. |-22(b), Iike
nuneral s being used for |ike corresponding portions in

191 heiguarbledksngipatiomgs. [ 0037] Referring to Fig. 1, a
recor ding . apparatus 250 according to an enbodi nent of
199 h%‘gﬁﬁ@%ﬁ]&mgm}%ﬂ‘%i on is depicted. The recording

p conprises a paper feeding apparatus 252,
2mg ?@gﬁ%#%Pﬁgﬁg apparatus 253, a recording unit 254,

23mndptacaa;ad&1ts61i dge nounting portion 276. A paper feed
tray 257 is provided at the bottom of the recording

235ppptical senso50, and sheets of paper positioned on the
aper feed tray 257 are fed, one by one, to a path 259
2s0h, Rttt

BRPR A edi ng apparatus 252. [0038] The
276%’;&%%@1&91&%?@6&%&1“3 253 is disposed in the path
259, a

conprrses a first pair of transferring

12760l tatrklge adouatidg porsieaond pair of transferring rollers

Best Mode for Carrying Out the Invention

[0036] Embodiments of the present invention and their features and technical
advantages may be understood by referring to'Figs. 1-22(b), like numerals being used
for like corresponding portions in the various drawings.

[0037] Referring to Fig. 1, a recording apparatus 250 according to an
embodiment of the present invention is depicted. The recording apparatus 250
_comprises a paper feeding apparatus 252, a transferring apparatus 253, a recording unit
254, and a cartridge mounting portion 276. A paper feed tray 257 is provided at the
bottom of the recording apparatus 250, and sheets of paper positioned on the paper feed
tray 257 are fed, one by one, to a path 259 by the paper feeding apparatus 252.

[0038] The transferring apparatus 253 is disposed in the path 259, and
comprises a first pair of transferring rollers 261 and a second pair of transferring rollers
262. The pair of transferring rollers 261 is positioned on the upstfeam side of the
recording unit 254 in a paper-transferring direction, and thé pair of transferring rollers
262 is positioned on the downstream side in the paper-transferring diréction.

[0039] A sheet of paper fed to the path 259 is transferred toward a platen 264
by the pair of transferring rollers 261, and the recording unit 254 is positioned above the
platen 264. An image is recorded on the sheet of paper passing over the platen 264 by
the recording unit 254, and the sheet of papér then is discharged to a paper discharge



262. The pair of transferring rollers 261 is
positioned on the upstream side of the recording unit

W@ 2bsiinrsge paper-transferring direction, and thecpaanosafse27s
transferring rollers 262 i s positioned on the '
downstream side in the paper-transferring.direction.
[0039] A sheet of paper fed to the path 259 is
transferred toward a platen 264 by the pair of, .

tray 23 ppeitipnadgon die| davenstream ead of theepate 289 divrihe pair 1of s9psferring

nﬂkﬁs%ﬁfitioned above the platen 264. An inmage is
ttorded on the sheet of paper passing over the platen

[0046F by t herﬁ@fé@f)leiiiﬂgmﬁntm Efiprisd®d chitiBgs DEEhndd rR8RBAg head
then is discharged to a paper dischargetray 258

27D awiuntedrie dhaopartinge A66wn sThemmoming lefad 272 qoatphnis@b8 stly-tank 268
h i t f i 1 e 62. 004Q] Th .
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diré@idhrvetticabay tte pdper platd dfag.al. pl THeaubahkoI68i8 zehRgured b store
formed therein. The carri a%\g1 266 is slidably supported
|

inkplp be pr@i tq ﬁ@n@?le,s 23Ad epdmkge sigaals tage smp'p_&gd ite the head
coriRL YeR b et i iseliteset Rt D0 TRgoIEs 074 ALt (Be faeet of paper
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200 i(swinar geBigh rién foh eomedihg she? retotdinga appdrites 2A58etndthe image
. paper based on the inage signals. The recordin
sigaglp aFp Puputieh fioghia Ban gontellar 80 apd spppliedolo the heash control
boig %g 16) for controlling the recordi ng apparatus

g 8 ‘and the inmage signals are outputted fromthe main

[OOZIQgt rol | er ARGk aqetrRIgP R0 8dcdifighhd ReBd malkdPlo PRACEridge
270. [0041] An ink cartridge 10 is configured to be

moupiimg poktivo 270e dhe toaitddes mountinghgortion t276 reopipBisesTheplurality of
cartridg unting portion 276 conprises a plurality,
casst 2%@&%%&%&% ,%ﬁﬁme °ir§°edYan‘i°QEFF8?Pnfjg‘gr wkerapisidge 10
r eso. i FUA : .
RS’ SRR K SRS AR SRS RS s 200

and 85bScadS8 080 avReHRalls 6RSE inkShredps QoMmAIniSE 4 diffdtertUolor of ink.
cartridge containing a different color of ink. The ink

The ank eqrtitfige 110 issconbighredtp e mounsed i and eenevedarem the cartridge
kR S S5 B 5 TOYB Bl 2 bl i
o) 8 20f 0 ARl SRR S0 Ol S
supphiadiiem thethit chahiber 16X tortiie rgottkbaghcdd 272 ivia @nink wkbet 2786
[0045]8' In an embodiment of the pfesent invehtion, two different ink
cartridges may have different ink capacities or may store different initial amounts of ink,
and fnay store the same color ink, e.g., black ink. For example, a first ink cartridge 10
and second ink cartridge 10' have different ink capacities or store different initial
amounts of ink, and store fhe same color ink. Moreover, thé recording apparatus 250
_is configured, such that the ink cartridges 10 and 10' are mounted to the same case 280
of the cartridge mounting portion 276. The recording apparatus 250 is configured to

determine which type of ink cartridge is mounted to the case 280.



[0042] In an enbodi nent of the present invention, two

different ink cartridges nmay have different ink
wEzpsei7?sses or may store different initial anorCuE2008/056275

ink, and may store the sam® color ink, e.g., black

ink. For exanple, a first ink cartridge 10 and second

ink cartridge 10' have different ink capacities or

store different initial ampunts of ink, and store the

[0043he col orRefaringpFegsy afa) 20bd ek i aryl ey dthasnioggtridge

C ur that ,the i rerid 0,and
10 b SRR o eSS b LAGHER drin Bk RprdRag s ihicatea
by AR UMowN 91 pﬁrx*ela%el§7s@ortTQ§d RGP bE hr}gnéﬂ Qﬁ“rtﬁé Gk gér%dg% 10, as
configured to detérm ne which type of ink cartridge is

indivatedtbechnt ardvin 82 carlen aﬁﬂl pOthe3hk Reftedgel 1y as indicatysl by an arrow
2(a), é1 ‘H&il)‘h E‘ and 4-10(b), the ink cartridge
33, {p eisatsr pithe jikrqagridgn dQahedr on. shape. A wi dth

[OOQIQ the i nkl"l% chgrefd ea§0|<9)%#pcr%g§% Q seagfg o %Onvmvali‘?ilbodys 20, a

atively Sh , each el ght”

mo¥aslé hiedfher 10.a @ﬁ'eﬂ ﬂﬁgﬂnﬁéﬁﬁﬂ aliy alRasdloneoiB dpririt) €.ga aqﬁg{d"f coil

of the ink cartrldge 10, as indicated by an arrow 3
Sprmgs gBead . t Hha maire bod 20 comptibes anrnlnk@hambecrdlgl@ fo@ storing ink.

é@%%}%ﬁ%’? cartrlg e 10 g n‘géleg g ggse | EZébt%erem
Eaﬁﬂrﬁ‘. 1R rﬂa%@ﬁ%lg?@zﬁﬁ% vabR th&d er 1g %d fheRBVEr REmBGb is formed

springs e maln conprises an In

of chasdier mafedial, oe.gstrgalomgpmmhyl‘éhe, polpldpylome ruer the like, and
and the cover nenber 22 encl oses the nmain body 20

Combié%téﬂnﬁth%%ftfh of the main body 20, the novabl e nenber

f
10033 r e | Eheg e CBRERIQ 3E itsEreed M 8 Pl PR cfheeragys in o
dirdd&®n 1ﬁdi€atecfi!é}da§%'3@tlh aRSphibRr @At AR borliBR 2086f the main

cartridge iIs inserted into the recordi hg appar at us
bodynis @ndlioseelcthy the maondibleamenibery? Brandrar war Bdtiom 28 ofi el mhin body
state. A front portion 20a_ of the majn_body

20 anepelossd BY the sOYR\aBBeT & efrcoprdinglyy iny this a?lrmliS’éF{l?fB rpf the
prege%l? mljrgfené%n tl?%gr}tg)% rgﬂ)al is pfcﬁigést&gﬁ)gt}%.%nn%%?leclﬁ&ﬁﬁer 21, and the

reaPp&EEA OB fs\ﬁﬂ%bt@@ﬁ%tﬁé&:ofvéﬁlﬁbmbexfm on 20a is protected
by the novable ne and the rear portion 20b is

[0086bt ect ed Bye mh@abdmmmbneabéﬂ cadigufed0d 6lida inethawiepthl direction,

is c red to s]Jide.in

as (a5 e 220wl ageors o b ainpdsd. Tk Movapledpember
21 {s%d ?’hgﬁ%& dd‘m'B%’)&mﬁQespE Qo 'ﬁ?a\fﬁl%@y f@”bﬁ{ecﬁ'lcélj' zibovable member

con to nove Wth respect to main
21 Saeafifiredkd movérbstabeea fAEstPosition, as shown in Figs. 2(b) and 9, in which

movable member 21 is at its furthest position from a front face 41 of the main body, and
a second position, as shown in Figs. 2(a) and 8, in which movable member 21 is at its
closvest position to the front face 41. When the movable member 21 is at the first
position, at least a portion of the movable member 21 is positioned further from the
front face 41 than the ink supply portion 90 is positioned from the front face 41. In an
embodiment, when a predetermined amount of force greater than the biasing force of
the coil springs 23 and 24 is applied to the movable member 21, and thereby the

movable member 21 moves from the first position to the second position, a rod 84 of an



2 1is configured to nove between a first position, as
shown in Figs. 2(b) and 9, in which novable nenber 2 1
WO 200817883 furthest position froma front facerdr/iP2008/056275
the mai n body, and a secondo position, as shown in
Figs. 2(a) and 8, in which novable nenber 2 1 is at
its closest position to the front face 41. \Wen the

. novable nmenber 2 1 is at the first_position, at |east

air intplesy pergian §0 qomtactsothe ravablermember 21 ard sopssed by ¢he movable

furt from.the front f 4 1 thap the i.nk

mefgiiet 25 adsh &R SupbiF hortisy O8rendorks Rroh & Lifiad PP e mgyable

mefIbEO i NBNExte 1 B0tsRlePIHRRbEINIR REnRFOUNt Whed QhE Sredetermined
greater than the biasing force of the coil springs 23

amawmtd d4fore appleasd fromtthe nmowmblel memberb2t, #hd, tharetly the movable

t her eby .t he vabl e nber 2 1 noves from.the first
megiber £} bseavepthemoyesiiem dasssecorchposiiondg theitirst posifign, the rod 84

R L e

insjde rofithe) nidR alleBh&ftser f210NMTAE ehfi@i evaable MemBBV2bliconfigured to
menber 2 1 to extend outside the novabl e nenber 21.

sub]gheﬁalty};ﬂimphmuely mQvedn anﬁmsrniiregh‘imf1 mlat'ﬁleit@ theerneiaéfldy 20 when

the el it 15 Sk Eethent: 4pd i e matertie msialier 40 vocordigyped to

sub%ﬁnﬁ%Fy gl'lﬁlﬁ%ﬂ&ﬁ\%lf't hdRe ihNesdBHd Gres d;harog Sitef t'hg Nkt Birection
e nenber 27, p 0

nova and the 1 nk supply ti.on
wherether ¢usl $peinigh@3iandi decapfratthe Bacly ablle fimtrdectidh. andhe second

.entire noveable nenber 2 1 is configured to .
diregtipg i srbstantiglls parallel 4o sehsofithergypansion dirertien apfl the copsaetion

. relative to.the D 20 wh the ceil springs,23 .
air ol G 58 P { ndf 2k, P il e ot M08 & ceni
bel6RHNdKRORA ThOFigs! BRER Q(d),abtc?, &ldmdh, e ptsing MY Sndyb@ formed

- second direction opposi'te the first direction whén the
throughl a fpnti wal 168 ofithet 1Bdvabbnimember. 2 Eadjhacant t¢ md in alggnment with

di r,ecai(i on and the second directiqgn i s substan i%IFI y
the girrinfake portign 4 c i that REOMPAREIE PHeArRT MMay PRt the erce to the

[ [ [ Qi | ' qand 24.
rod EYTRLRE HAe okt bt o1 Wi (0 R M, o
[ooghpwn i n FTigsmai(ody 22(khs a stibSthntialycklad( KhxahédtoR Bléipe NI When
180" may be fornmed through a front wall 161 of the

therinly aastrédgeelvbis mauntedaidjthe mounting pertion of hei rgaerding appatatus, the
i ntake suc

man 531 70 452 S SpRERL9E, bhe BREbA o DrfBieame lrar dags 41, 2

YepRer in : :

reaf ot 85 T RNORT *Frae e AiobL A0P 36 I Rl Rt Al Pimprises 2

paif bfdide fieradi®diida6 sihigheoppd¥ecnch locher,indeach of thgsidedaces 45 and
nounted to the nounti n}gyﬁort ion of the recording

46 ipprangetad to theefronti faceobldyhe tear SacerfiZathaiopi 1geq 43t andethe bottom
facc-er Hg "EAdh 0%9(%: f%ges%g 1443 Bas 12:1 rsll(lerfafcre %?eta vaﬁ%l? is4g]ibatgr than each of a
surface area of the front face 41, the rear face 42, the top face 43, and the bottom face

44,

[0048] The main body 20 comprises a frame 50, an arm 70, the air intake
portion 80, and the ink supply portion 90. Moreover, the side face 45 or the side face
46, or both, comprises a film, e.g., a translucent film. Specifically, the film is welded

to the frame 50, such that the frame 50 is sealed by the film to define an ink chamber



rear face 42, a top face 43, and a bottom face 44. The
mai n body 20 al so conprises a pair of side faces 45
w@nas467sehi ch oppose each ot her, and each of tpher/srdes/056275
faces 45 and 46 is connectad to the front face 41, the
rear face 42, the top face 43, and the bottom face 44.
Each of side faces 45 and 46 has a surface area which

is greater than each of a surface area of the front
109 Heeein, Thergrame ap 15 frmed of artrppsiugpnt refin meteriah ¢ tigansparent

or ?e%l-tpz{%%ﬁgrﬁ rés%n n{a%%ﬂ: T oq?fag:%{ trgrgc%y Bglsr{a&lg%rg%f)sr%% n)g)ropylene

and hsmbmsusﬁaoﬂieyeomow b0 Afxht Mp1RSY Eerethioggls| AR fl@cﬁ‘alﬂé 50 is
or the side face 46, or both, conprises a film e.

forget rbansllectmamfdmgn @pémnﬁe i(hislsyﬁiondnelyfngldn sigh that tledshape of
h%frame gc hat the frame 50 js seal.ed %/
they ﬁ@n?lp asfaltﬁrs the, RXRANSIAB And FONERRLIoR; directipps of the coil

sprlfr{g@rﬁ aﬁg’ 2h %Vﬂceﬁ &ﬁgac%llosfgnﬁtstﬁ%ﬁlﬂcﬁggmf 51%1' é&nﬁ?&ef ial

e., a transparent r sem-transparent resin naterlal

[00#9Y. pol yaTkd frhme 39|comprised anedistl gefigher@l wall 51 and a plurality of
pol yf) ogyl ene, and conbi nations thereof, to allow
inner watls pﬁlsesmnhrewaldaq% argrnositienied wethiny theeuso ppgphqsalnv@@ll 51.

The f ffi
g Yyl ine AT A T v e AR @ty e e s
Thé bht%f Békipnard | h@auesqpﬁ{asthe hRPhafl9Bd eRehd GRNHHE &k 'sf?.l@sfa&f 45 to
the coil” springs 23 and 24 when the coil sprints 2

theaight 2ide dacp a6abf diredmeinritoda 0. Il“ﬂé)dﬁ}:r ﬁ'dnqahénahwallS@ has an annular
conprises an outer peripheral wal and as‘{)l urality

shape extepding glomg shestont-face lnmertowgaqeéﬁat@e 5546 13842 archibg bottom

facWél%th ero@q%s %Uﬁ&)?éesﬂ fdgﬁggrﬁd ﬁﬁh{é \%/\’B?I}Tgﬁ gg&l seirormed on the left

sidé fdce A5 Jf ti Farle 50,0 d ah @ périAgB 713 forbhed dHAhE i Hﬁild@ﬂﬁé ab.
wall 5 1 and the inner walls 52 extend fromthe | eft

[0050He face Hoe fims laze wielsled teithie sidacfacesétsoand HE ofethe frame 50,
body 20. Th out.er ri pheral wal |l annuj ar

resBN e o YA ARG, Gk v M ppdningy 574 A fBe [PRbINGLTb are

coxﬁ:%ed B;‘ the ﬁ@ﬁecﬁ@@ ?111@3 H‘%hgtgl rﬁ%ﬁé SQRdrAcs b?vAthe ggger ipSerlpheral

fornms” a space i nsi CCOT an open

wafl o lImend ele fihas fehi tisd dk élamﬂ)eﬁaoof Alternbti ed1p, th@ filaddmay be
an openl ng 57b is formed on the right side face 46. ‘
om[ltm%@ql theeframe R0 mag hawe gepprellplempeds cortainge skapes sughdthat thé

f ctlvely, via ultrasonic
fra{ﬁglsg EneStﬁ?i ﬁc@%@h@oﬁgﬂ{l and the opening 57b are
[0052yer ed DYTh e MRAS 5D Vie fpbkﬂﬁme(ﬁ%ﬁﬁmt@@ﬁac@ S%H%ﬁﬁded by the
surrounded by the outer peripheral wall 5 1 and t
outer pemphéml matlh?é amkthe tidudo ere vidl@ed tltheoutat edgelppmdds @f the inner
filns tted, dthef ame 50 may have a

WaH%lé%.wpéh% &ds%af th@oﬁlﬁeafaﬁ%ir %%66 " oheqQrdingly, e lilm is prevented

from sagging. Moreover, when the movable member 21 and the cover member 22 are
deformed toward the main body 20, the deformation of the movable member 21 and the
cover member 22 is restricted by the inner walls 52. Accordingly, damage to the main
body 20 and the films is prevented. |
[0052] An ink introduction port 150 is formed in the rear face 42 of the frame
50. The ink introduction port 150 has a substantially cylindrical hole formed therein,
which extends from the rear face 42 toward the ink chamber 100, and the ink



frame 50 defines the ink chanber 100 therein. [0051]
The inner walls 52 are positioned within a space
wamos/orased by the outer peripheral wall 51, arr/iR08/056275
films are wel ded to the outtzr edge portions of the
inner walls 52 on the sides of the side faces 45 and
46. Accordingly the filmis prevented fron1sagging
reopver, e. hovabl e nenber, 2 1 and the cove

it poit TGS i i FOmRuEs an T il TOB ths dulk pyganber 100,
Th@j 15%@%&1%n?;ortt {S%I 1%8@&%1ﬁeﬁm%rodgce]mﬁ qgtottgg ifteHYSt of the ink

ISres cte I'nnér wal

chaﬁfﬂ&@ 190 nBdrythrelpfogeerd QletlhE chmdideed 00lYs Ridn@aétufdde fAiftefBhe ink
I's prevented. [0052] An ink introduction port 150 is

chamherd 00 infiled with dnk.fthe éinkintroduation fortalh® 15@losadh by ipnkitioning a

i_ntr.od ctlo ort 15 as a substantially cylindrical
pluﬁé’i’giefl Pﬁkﬁn ch extends fromthe rear face

[0043] t owar d A*}?adslﬁ'éelﬁgﬁdm&{ 14895 Qﬁloh&?ﬁ{ Bl ﬂBﬁPFAUEngQf the

port 150 is 1n flul onmmuni ca on Wwth an interior
framb &0iankd exteadiy ol (8. ink lekarnbde 100t r Ahuarhdai op diki std2Q ih $he ink
configured to introduce ink into the interior of the

chamher i grtielly1 e vishalhe deteetad Hhiameh the, éransikce@tapp?w??b%lo The
100
ol BRMEAS] 5GBSR 980 P e

as ﬂ{ésfrhin@ B2, Mhel trahdluden€ poftton' MG @6l siieaNoP A thandfent resin
[0053] A transl ucent portion 140 is positioned at the

maferighto allawdight fo pdss theeethroaglke 50 and extends fromthe

ch nb 100. . An t k st th k
[005REber + STl FrisHePy TPtgh L6k Projecie SupsLiroIR AArgier pRgion of
theitfgo?ﬁ? %ltcg g?gtfﬂ?é)ﬁhi ?2% r@aﬁ:ﬁ éf)ﬂrb%ﬁ %‘rpﬁleotgk o@?gl‘ﬂ?ﬁ%er 100.

The afmslmaérﬁrp@hoﬂsmmes f jadtifforeQ, be. five rédighgulaanehlC &AE has a
portion 140 is formed of a translucent resin materi al

subsignéaliyow holiew ax shape. t Heareexamnlgh thel GeBsljcemhortion 140 is

Iuce t 140 ] ec tward fr cen
PRt §oph 8ah 3. ¥ Rl of S syl BrfetRefon Wby fos o Bieom
walli146&! i PR REROFAI 404 %ﬁ&epaﬂrma &g &g]tg& A1TBEY is separated
transl ucent portion 1 I's partitioned
fromeid:éa‘rcgmlfaxre 4\hlby3a pnedetbamned dishsicant Thd bgar af Isalel wallshD40b is
hape. For_ exanple, the translucent portion 140 is

CO%‘S‘Pt?ql tqths é@nbﬁaca 4{ gl thesfpnt walloagthg ém wall léi)@f@ opangeted to
b
orFPof A2 496 A P SAL O 306 Bor it 00 s

corinSctS@ RRbetH chdPoF ﬂi&eﬁ&ﬂt‘iﬁiﬂ {£0aarfl the Riedwalls 140b. Moreover,
predet erm ned di stance. The pair of side walls 140b is

the width of the front wall 140a is less than the width of the front face 41.

[0055] The translucent portion 140 is configured to be sandwiched between a
light-emitting element (not shown) and a light-receiving element (not shown) of an
optical sensor (not shown), e.g. photo interrupter, mounted to the recording apparatus..
Light emitted by the light-emitting element passes through the side walls 140b and is
received by the light-receiiling element.

[0056] The translucent portion 140 has an inner space 142 formed therein,
which is defined by the front wall 140a, the side walls 140D, the top wall 140c and the

bottom wall 140d. There is no wall positioned between the inner space 142 and the



connected to the front face 4 1 and the front wal
140a, the top wall 140c is connected to top ends of

wo b@sfirsst wal | 140a and the side walls 140b, paomiIr2oees/056275
bottomwall 14Cd is connectigd to bottom ends of the
front wall 140a and the side walls 140b. Moreover, the
width of the front wall 140a is |ess than the wi dth of

1nl§ gl froqég; %&e@gliw[rgggéhéﬂg&%r nliléql;gpeng 1r? %L}cll (c:)or;nr:lllﬁglcatlon

Wl{h tggént&%rtc}f ROkl Eﬁgér lQ)p Ssgﬁ%%i) o@l@iﬁg Ol'thI‘l 72 of the arm 70 is

recelving e enent al
cosfiiged to seldctisé19Wijer iffto Gind FBB Réovad! Réh URd ﬁfner @uaqazi bhsed on
the recordin paratus Li ght enmitted by the
anamgnntcefmﬁwutﬂgl alslsﬂ.‘)s through the side walls

b and i g recei ed b -receivin
[0G53DS6] " The Th S8 1208105 bt frtbsifhesbe Rirouthof infeoghdn dbe ink
fiap e
ch&ﬁ%ear‘ lgf)he?}}é% %‘f-ﬂ & @?mﬁ\pé tfhe' é%ﬁeé E)ié{(}ﬁﬁ kf)\ﬁrﬁc%le? %{?})ﬁ& ﬁ@Mereof
andafloanpartibh 73 4Cthe oflieeread Itliercmf Wahé apeJ0 tis piverblyesipperted at a
the i nner space 142 and thei nk chanber 100, and the
ribj Hhextending aiprght frgmc@ﬁfw@mveae genteyeof thef pufpriperipheral wall 51.

o S GALPr 't RS i s BBl SPBBEG i sored
in gRMhk QH&rﬁgert 1008 €18 FlodehottiSN S hat RHBIIERToRRed BRRYE thnd floats
fromthe inner space 142 based on an anmount of ink

onWiquid, rsutl ¢hat rtke Eloatnpeatiod 08. mpeB5Hjwarth eind rdowiivard bassddon the
t of ink stored in _the ink

ampiaig g G i B AknCRemBe LI B {Reat JRapivBCRasEdn the
mogt e tg&ottﬂﬁgragt é)%?&% e@feg ; rrﬁﬁ% gﬁ%}gl.}i%ng& Qtathe Qﬁ{etpgrthei)’al wall

51 adjppan ted cadnefoflthd frédt fa¥d £Nstid e bptord IT&cef4f40 mHeMnn%_to Fig. 6,
wi dt hwi se center of the outer peripheral wall 51 :

thegu?4 ¢qmaprifica gisugposting pastion acorsigurdddn ph®tatly bepportithaarm 70.

00585, *Tre. ¢ REreitioimie 4 b 1% S isdg i opsb s IBRans signal
bloemgfﬂo%@m bt in ﬂg&h%gcé e ﬁh&% sm%h%(? t of ink
downwar d

noves upwar d nd on the anount of
is storedhimthelink chmiehdober FaRampledthehtgnat blodking Iptmio& 72 contacts
based on_the novenent of the float portion 73. The rib

thegbptiog sl HQS‘n@fath&ttr%rﬁ@cemtr&m%M%@mnm thessignal blocking

en a.caorner _qf,t ron
o P Piubdnd L SREs Thai s gt Brfory MGV when e
amB @I iR $n SheSHRRARMbEI1 (0F 1R rthﬂa g?é?l@ie&ﬁﬁﬁd anfunt of ink, the
pi vot ably support the arm 70. Referring to

flo#ti pystiom { AmoFes donenwandy @l the srgna] blpdnag;l posioalV2t havestdue of the

[ I k 72 t d th
im)gllb%gaze igéo\iﬁé%geggg@yor t,lf o q:tngﬁa{ S 8}2{1‘[ %ggq%,t] lgl ?nk re?nallr{]snlgrthe ink

chamber 100 is detected by monitoring whether the signal blocking portion 72 is

positioned within the inner space 142. For example, an optical sensor, such as a photo
interrupter, is used to monitor whether the signal blocking portion 72 is positioned
within the inner space. | '

[0059] Referring to Fig. 7, the air intake portion 80 comprises a cylindrical-
valve storage chamber 55 formed in the front face 41 above the translucent portion 140.

The valve storage chamber 55 is open to the outside of main body 20 at an end 82



is stored in the ink chanmber 100. For exanple, the
signal bl ocking portion 72 contacts the bottom wall
wd20sl1oB882 he transl ucent portion 140 to nmai nt apaT/IH2808/056275
signal bl ocking portion 72imithin the inner space 142
of the translucent portion. Moreover, when the anount
ink in the ink chanber 100 is less than a

of
. predeterm ned anount of ink, the float portion 73 .
thefggfe sit%%%‘osaﬁteﬁag%\mwé 5Sieyteads 1 the dept dsstiongf thomain body
..ONLt: . r . )
20, U5 P Mool R B0 B SutSr oF NI 100 of g other
endthaeber 100 is detected by nonitoring whether the '
si gnal bl ocking portion 72 is gosi tioned within the
[0066Bher spacEhelai. infke portiopl &), alsn eomprises aswalyormechasism for
as. photo interrupter, .is used to nitor et her. the
sl iy ToREn it URE § A STE o B 0 P 0 e FHfee Sorage
chanibeF ES P e SntelifPthe B QlahinRP 160 i -ex Pfehﬁ}eaa'ixf intake portion
i nt ake portion 80 conprises a cylindricaf Vvalve
80 sémprisge a vhbeletymdn 87 04 sprihgi86, hBealing@dmber @8, dndla édpaBSe The
the translucent portion 140. The val ve storage chanber

valsgelpmertfinis conkigsed i didgdn gre depitndisstign pbthetmain bedyi20 in the

2t h . 1h | St h 55 i,n, th
val g SO Rmbrons of Mt e RSB0 S0P 3 AF B 3pi Jpéymoa 84
Thé 8P 8isGthéRA thithdlowtBeedgBlofiheddndof2 bBe Vale GRARTRE hat®lr 55,
at 'the other end thereof. [0060] The air intake
sangwichingthe Seading mantrep 83 slesetwtwedny e Tire clyp B85 and fhersealing member
o e T2 S 8 oL LT e
83 hiUABRLRY (B nd d\fied b OADG 808n ol YonRRBlRE pbRF13 Formed
enen . a

I'ntake portion onprises a’valve e
by thethraggiBBoles, ahdahiifgddmidoal ofiside afthedvab@Rtotdge dHagber 55 is in
valve el ement 87 is configured to slide in the depth )
fluidicomemunigation viaair eemmunisalyngmrt §11.t hEheral B4 is mscxmggnto the air
chanber 55. e valve. el enent, 87 c rises a.lid 88
* corfpgteqiing it Sl andiine Biafnede Gt ahe acRh Bole e e fpmpier of te
o e bl 1. Sk B ol o Ui 2 5y ohefeteen the
rodc@parfibtharidtetibe watialof nige aie kbnuBiicatiay @oftt810udtherol 89 projects

formed therethrqugh, VWhen the cap 85 and the sealing
wardfeem ghe canter of thedib?p theoughdhoir epmeygicating pere8knd

out
an airy£0 ni_catin t..8 1 is fqorned b h
[00? ﬁr ough hoWi‘gr,l Nt ?Ve?nel?rﬁ%‘ﬁ& _Sgﬁﬁs lgﬁﬁeomqgﬁgfag%{ c{lﬁ‘@’er_ss » the
lid 8@ kN®s HeBhREQ S3AMHRAGH wincH theilidl §8 HnfhcBOMBUEIRBIhQbef83 and
air comruni cating port 81. The rod 84 is inserted into
a pohitorainr whischnthenlid 88iinseparated Bam thededling nairaleet88r &Whenhthe lid

rod 84 is |less than the dianmeter of the
88 contacts the seal?ng member §3, the air commun(i)cating port 81 is closed, and when

the lid 88 separates from the sealing member 83, the air communicéting port 81 is

opened.

- [0062] In the valve storage chamber 55, the spring 86 urges or biases the’

valve element 87 in the direction to close the path extending from the inside of the valve
storage chamber 55 to the outside of the valve storage chamber 55, thereby causing the
lid member 88 to contact the sealing member 83. When the rod 84 is pressed toward |

the valve storage chamber 55, the lid 88 of the valve element 87 separates from the



air communi cating port 81, such that a gap for

allowing air flowis fornmed between the rod 84 and the
WO mineni7es2 wal | s of the air communicating port BIr/JPEhe/056275

rod 84 projects outward fraesnthe center of the Iid 88

through the air comunicating port 81. [0061] Wen the

val ve el enent 87 slides in the val ve storage chanber

5, the lid.88 slides between position in which the
Se%?lina I@smésﬁqgé&ggm@h sredng, fprcg Hefsorbring Bd Acpsdinebiomhe path

e o Li . o seal i

oxbRAH i, WGP o d SOEROIBE R0 BT Ut g vatve

stofage dhambar 55 Gospeded, catli the cobfunitafion Betleds @b indibr \WIeHe ink
the lid 88 separates fromthe sealing nenber 83, the

- chagnber clii¥nand thet ouisidp of tthg main dodpeifevia thecdrjntale portion 80 is
| t hanb 55, th J 86 ..
A, TP o5 8, 5B o o
potidf SRithe S¥LSREI dFGhE rinéhin of 'tﬂé'cijxg? ggingl%é?ew‘()a{sv ualized as the

storage chanber 55;to the outsi e val ve storage

ambleatpressundb, thereby causing the lid nenber 88 to
contact the seali ngF.rrerrber 83. Wien the rod 84 is
{1

[0098kssed t ofefieringrie Kie Lethe inkr supplscpertibr PO s5mprines 3 fylindrical
vl s Bt B FHAPER B RoPERELF! BRuCLBF hATGER! Mion 140,
and\HeO/atlieN@bdge ERENRALH i€3HEi tRE ofifsRID ke MR %yo{t ahR@d 92

val ve storage chanber 55 to the outside of the valve
theggobr aflee vdlueritoragd Bhamgbep id ratbtndaimthe depth dinetivinoafttheomain body

between _the interior of, the .ink ch er. 100 and t he
20, apdds eféﬂ&'?i GOEMYRiFatoB J¥ih g@ inieOF Abthgipk FRATBRGS 108 2t therpther

iSrestablished. Wth air flowng in and out of the
em?{r?lffe?ﬁanber 100 via the air intake portion 80, the

[00sAEssure ofhd Mk suppty ipokticlf 90 Ndsd BémphSRLE valle Omédhanism for

equal i zed as the anbient pressure. [0063] Referring to
selegtiyely7opening ansk closipglap ipkrpatto axgodiog fpom dles erd 92 of the valve
cylindrjc val ve storage chanber 54 forged in the .
stofab SRR RG>0 he B EHeh s Pk ASRTLEn 0o e gRk Rugpty opion 90
I ' gge of
L i s R S S S e
[006bhnber 54Tk tandls is attdched de fHehowter edpel eMthofend 92 ofathe valve

body 20, and is_in fluid communi cation with the
storage shambeiod4.1aadwisking {hersealingomember %k therohstwasnd  The cap 95

o 5 A TS A D P A 0 g o
an(?ﬁieé é\f:g}li’l?}g'e BndRr DB lardafidthex te A Hetel EQP B 204 99201‘?&1e valve
storage chamber 54, an ink supply port 91 is formed by the through holes, and the ink
supply port 91 communicates an inside and an outside of the valve storage chamber 54.
A tube is inserted into the ink supply port 91 when the ink car'tridgé 10 is mounted to
the cartridge mounting portion 276. ’

[0066] In the valve storage chamber 54, the spring 96 urges or biases the
valve element 97 in the direction to close the ink path, such that the valve element 97
contacts the sealing member 93 and communication between the interior of the ink

chamber 100 and the outside of the main body 20 is prevented. When the tube. is
inserted into the ink supply port 91, the tube pushes the valve element 97, and the valve



storage chanber 54 to the interior of the ink chanber

100. The ink supply portion 90 conprises a valve
webmsemssD7, a spring 96, a sealing nmenber 93, PaEnaP2008/056275

cap 95. [0065] The cap 95 16 attached to the outer

edge of the end 92 of the val ve storage chanber 54,

sandw chi ng the sealing nenber 93 therebetween. The

cap 95 and the sealing nenber 93 have through holes .
elemgpt, ¥ sepaEatest rom a@%seag%membér Lhpeamst thequrghe forssl 9fithe spring

. t hed t he, 0 r .ed of the end .9
96 FRRE it 85Ty RS RorcRed. " At f € SneofBR Ghween
thelinteSiof OF MR idkycHafibel N0 WAD tIOb@Side TGRS Reuih BhdP 2PPHY the ink
port 9 1 conmuni cates an inside and an outside of the

suppyt pestion 80 agestatilishtrb and the ink inithe inls clianster 1164 is suppliedthrough
ink suy Iey ort 9 1 @theinkcartridgelois

ther’anlZﬁ?Péng G° WRAAYSHYE: mount i ng porti on 276. [0066]

[00k?) t he val X%&E&rdjag‘?ﬁ i ?6@%51%%3535&% &ﬁh@?%‘ﬁé 50, and

or” bi ases the val el ement I rection
a reessed poltdori 60 iPfuiriied $nitHe Hotain fabe 44 df ke eheeest The recessed
contacts the sealing nenber 93 and communi cation
porjers\d8nandn 60 angagy dvithoprojesting skripshalbhend 1233 ehewnhie Fig. 8),
out.si.de.of the main body 20.iS prevented. en t he .
respiigeifctofngl P i iAo el Dt 2 oS et 22 eh, e Foap pgrtion
20PHSME ndil BodPbY & RVERBDY (B covdPthehdber ¥2! VER ﬁ:{%ﬁé&im@ étrip 210

separates fromthe sealing nenber 93 agai nst
is fittegi tndhd mrcesedpottiorn MpanditheYhojeating stkip 2ilhks ftipptoythp aedessed
9 1 is opened. Accordingly, the communicatijon between
porfige 60ntasproypdecteciugengpgemehh hefdieen thy Eat PPRiONANbsandethg fcover

in body 20 via the ink supply portion 90 is
me{é@?%%?ished, and the ink in the ink chanber 100 is

[oos8pp! i ed tReéferiy tohBigt 6P8 spfing RROARCEHAMNRG 13PP8{BEHS in the
250. £0067] A recessed portion 59 i1s formed in the top
fromtfeec 4B abdvet the vhlvarstor&ge, chamberaS , and ssypring staragenchambes 111 is

formed ip the b face 44 of the f 50, The .
o G T o B L S S b S 0ol o
cha?rfﬁ'ehpnggxgi ﬁﬂdm%]sﬁbétéﬁlﬁ cgﬁn{ri&h cRambdr€ SRER ihY ?{Zogn the front
orned on the I nner sur cé of the cover nenpbe

faceenowhd areik @anibeo DO®Ghctothat bicleARiareBOPyrtidl dfSpring storage
covered by the cover nenber 22. The projecting strip

chaphgrg Kl Orangi1d ), repectiecly, dgfingse Hofpion of flentigce 4hd Referring to Fig.
rgjecting stri 11 is. fitfed to, the recesse rti
s, B S TR P An Lot F ol REnb ot Plub REERE Shefers 10 ana
111D9& b&ﬂeé@b R xhkifleC BRI of TRETRSH sggngf[@ﬁﬁﬁﬂ 218§ 86O to the
to Fig. 6, a spring storage chanber 110 i1s fornmed in
fromthface 41 at one end and is coupled to the movable member 21 at the other end.
Specifically, the coil springs 23 and 24 are coupled to the front face 41 and the movable
member 21 by direct contact between the coil springs 23 and 24 and the front face 41
and the movable member 21, or by indirect contact between.the coil springs 23 and 24
and the front face 41 and the movable member 21, i.e., with at least one other element
positioned between the coil springs 23 and 24 and the front face 41 and the movable
member 21.  The coil springs 23 and 24 are configured to resiliently urge the movable

member 21 away from the front face 41 by applying a biasing force to the movable

member 21. Moreover, in order to stably and evenly urge the movable member 21, the



front face 4 1 above the val ve storage chanber 55, and
a spring storage chanber 111 is forned in the front

w0 zoe18€2 bel ow t he val ve storage chanber 54. Pd®IP2008/056275
spring storage chanbers 11@7and 111 are substantially
cylindrical chanbers extending fromthe front face 4 1
toward an ink chanber 100, such that at |east a rear

portion of spring storage chanbers 110 and 111, .
springs storagey ghapbeg ekli0nand, the, spring werage ehembercdlly are sufficiently

sep@%&&{ .rﬁioﬁg 8&% {(:)F}I%II‘] 1ﬁhth%hﬁ i%he | é}treS 15}1 ngs }l]léﬁ%lgfr}lg b%cfyoaﬁgﬁ §8- are.

positione M4 e va orage cC .
poskfidnedr et to \tpb¥siteletds OF aRP| Broneed 40fin tIREh&Ght direction. In
springs 23 and 24 is coupled to the front face 4 1 at
othenwordsdtharedil ispring 2p iscpbsitonet elosevtatheuppenbed ofthe feaint face 41

5 4255 SR BE SRS B i hatBEd 85 Bdhfose
thegg&}‘grﬁééld%f hd¥oflii&Gh tﬁQﬁ‘foat‘ﬁE uﬁﬁé{‘@gﬁ gf {hE GrofP h{cg I%g rings.

24 and the front face € nova

[00seTher 21, Aguppgaytingidierrbet 1 LDRtfaghedosttandrsht Ehd of theltop face 43
springs_23 and 24 and the front face 4 1 and the
of the\feasneeS Gre nier supporting enemiyirt14 5 suppastsdhe morale megmber 21, such
enent . posi tJ4 oned..het n the cail sprin 23 and 24 .
thaf o RO R At b 2 S VER despr it b g g e sippgrine
mefifbet 13PTHAAS the3 sRBo2fhngE C@R B ldnb&S21.i efihd Ynoyable
urge the novable nmenber "2 1 away fromthe front face 4
mefinbbry 2 ppkldably suppoasd rag tho rpoints by tthe suppoatiigemembbel 12 and a
1. Moreover,_ in order to stably and evenl ulrl%e t he
r

SupPETHS| TBeRReTDEO depcrifedelalsri nEhsstuppagne nemt 119 infgeral with
the! ﬁjﬁnec‘ Rp n@‘?c? %ﬁé&gﬁ# g-f&ﬁgor%; ili% t]cigg{pgiglec's;% Iffréét: I?og'{i{ﬁ 118 e]xtending

separ at ed eac ctron o

vertib@ly Ewhr® @dih B0 torefae 4324 SecBRS bbritioN 849 agieAdiBR fronPan top end
opposite ends of the front face 4 1 in the helght

of the fiegtpoditon 118§ intthedireatiod ©f insesiondill ingpprallaltoBe tap face 43, and
osi tioned.cl.oser, to the upper. end of .the. fr face 4
o WO ot 20 Etrtes b SRPT FHG 196 (¢ Sond dogion |1 aad eisnding
" . Ay oy ' I
oG 85023 o oS AL SR8 g Bl e 5

whichailows abe sekoitd pbRIdMI] 1 94 oshepA dh ttheheigherdictidd of ke main body
formed at an front end of the top face 43 of the frane
20.50. The supporting member 115 supports the novabl e

21, h h b lid
[OO\ZE fﬁe: es pey?eu%:u(?p%ﬂgltgn’tﬁ'?ﬁb%gg@bg%, Sr@ﬁtagtiar@ é‘ﬁ %B‘I&"%iﬁ%e as the
su@ﬂng@rméiﬁﬁeﬂ 1181 h&d i SosHididi N o B8 €n@lof ttl'il?bﬁi})fﬁ‘%o% 44 of the

er 21. The novable nenber 2 1 is slidab

framappor Thel suipotting membes 1 Wyistiitegrali piithrthe frgmeesdhend ddhprises a
orting nmenber 116 described |ater. The

d
firsg 395?9@ ijffg eﬁémigg ventieally donmegrdsifrops the beftom fagre440a second
por{i?rg lggt%g%é{mnlg %otk HH %hd %} ?hecﬁrqp {)61%%181 134 fir|1 {hset dipe%{igrll O insertion

30 in parallel to the bottom face 44, and a hook portion 126 formed at an front end of

the second portion 125 and extending downward. ,

[0071] Refefring to Figs. 2(a)-3(b) and Figs. 8-10(b), the movable member 21
and the cover member 22, according to an embodiment of the present invention, are
depicted. The cover member 22 has a container shape, and is configured to

accommodate the rear portion 20b of the main body 20 therein. The cover member 22



vertically upward fromthe top face 43, a second
portion 119 extending froman top end of the first
wemogiioms2Ll18 in the direction of insertion 30 PAT/IP2008/056275
parallel to the top face 43 and a hook portion 120
formed at a front end of the second portion 119 and
extendi ng upward. A gap 122 is be forned between the
second portion 119 and the top face 43, which allows
hag p dlag ghaps sopetnondine fe dhe gutse plnpe (o1 ithe rege pgritondibe c the gover
: ' T, in nb 6 .
meflbet 25 cBRb83 o Vil 222 fthng L SURRRL WATRED B2 oF 2 main

bod§edbes toblwall 218 fhéin%@ﬁd'i tcbestRig @k tap FARM3 NtheQhaihMRddy 20, a
bottom face 44 of the frame 50. The supporting nenber

bottars wadl 2 1dtfeginghndaviering thefbottom f0g 44nfithe amgin bedys2Q; a left wall

2 el PR P RS SRR b S PR A 21
s el e .

fachfe dRAhERif e O dA¢ Blop DO'Of P bl oy 207 IhE 340 23216

defineloospacpthietdin whichGs terfigegedato agtorhimodite @itdrearf pdrtieén 20b. In an
second portion 125 and extendi ng downward. [0071]

empedigiept, ggportipnpighe tap(wall 21 Hyf hedorergnemberi2?(4nd a partion of the

vabl,e nber. 2, 1. a e cover, renber cordin
tory B8 Mo B Rein 0" 88 efibesc & fFlepfEceres movg PhSehetudth. mn
andiBR GhIRAimdMCa (AVRhg TERIERChay beBAMA HPHeAbP FhiceSsPBLIhe main
and is configured to acconmbdate the rear portion 20b
bodyf 2@, lee mapibe fixmebd iR €het thp el lr2.13 T theommwer membee?2. 22has a
t shape corresgonding to the outer shape of the

(007281 port: B DOISTRETPEALY e ad L AropoS s iodke finepgrface

. . p
oW A P R Ol R 2
projeRfing 3€Hs 230 @hd LIE aftBdt pobides edtresporkidhd Rt¥@Addesséd portions 59

facing and covering the bottomface 44 of the main
-ancholly Diee prajecing stipl21049 fitteditd thg recedsadonostiom§9 formed éh the top
si de .f.ace .45 of .t he i n body 20, ,and right wall 216 .
facf 43 PF RN Boe PPt ProiRg e Srind1d e Brearbddhe {essadpprtion
60 BAMEd 2R the TR oNRTCS é@ %?t}%%ﬁaiﬁ%gg%? 858irl et Hain body 20
which is configured to acconmbdate the rear "portion

and®hib covar nemin D266 seendely engpged. i on of the top wall 213
of the cover nenber 22 and a portion of the top face

[0073] of the Hes mopdly membee il has agontpirgsishepes ead éscondigored to
t her ebet n.. In.angth enbodi ..a latching recess
coch <R R it R0 o RS HBCR pfgrirai e BB Grember
21 Bhs Aoat MBapO e pbitiihd € HRPoWRY khapt Dofthe Uit GO 20a. The
menber 22. [0072f The projecting strips 210 and 211
mogxatde mregnbicr @l esbnyprisehe fromhevallslf1f facimg the front face 41 of the main
body 20, a top wall 163 covering the top face 43 of the main body 20, a bottom wall 164
covering the bottom face 44 of the main body 20, a left wall 165 covering the left side
face 45 of the main body 20, and a right wall 166 covering the right side face 46 of the
main body 20. The walls 163-166 define a space therein which is configured to
accommodate the front portion 20a.
[0074] The left wall 165 and the right wall 166 extend from the front wall
161 in the depth direction of the main body 20 and cover the left side face 45 and the

right side face 46 of the main body 20. Therefore, when the movable member 21



of the cover nenber 22 adjacent to the opening of the
cover nenber 22. The projecting strips 210 and 211 are
W@R0opasisst ons corresponding to the recessed popeT/oresosiBe275
and 60. The projecting striip 210 is fitted to the
recessed portion 59 fornmed in the top face 43 of the
mai n body 20, and the projecting strip 2 11 is fitted
.fo the recessed rtion 60 fornmed in the bottomface
sldgs, (g lefrgall L vrasbids Tisbt vall 465 ast g gyide sHEbaspafor WBAGT side face

45 %@gth%iggtgﬁ?%eefacﬁmﬁéh %%hglé nio%%ﬂfe%éﬁnl?eq 93 %ﬁges o%glﬁ%'.s

nenber contai ner “shape,”™ an

[0098INf | gur ednt:® GABITRBARS Bihk hResth Oy, a0 Mad0 poftidahéf the
mai n body 20 therein. The novabl e nenber 2 1 has a

moyable membpr? Ickasrsobgantiilly ghe sntermlernas dhe etlernd ink stoted in the ink

chaogh {0 ayqh Ry Biov Spr%%%?%ﬁferéﬁ%g@?aieﬁgﬁé’%oiéﬁa%user.
dy 20, i . . .

Y oo, SioRgtRUL AR LR L3R AEBAG Bonsemen

185batsignal blackind 4rrafigdnhent 186,7a bardyt X7, foambd tHersvaiough, Gmpporting

coveri n? the left side face 45 of the main body 20, )
barg 168 and il 6t slidaigrooves 1¢bwed ildg a Reessing pertinndk/4 ané an @pening

t he.mai,n _body 20. The walls 163-166 define a space
lsoﬁfﬂreq)eeqewemg?\g s configured to accommobdate the front

[0oPRyr ti on 2Geferkidl (¢ Fighh®a)-8{t), thekhtokOP8 788 Fornlt@ dt a@Bkter of the
wal | h I 161 d

166 extend fromthe front wal in the depth
frordiwadickGloandbthe tchwumh8 histrodfig@od emekposw the ttanslutaft tpostionel 40 to

face, 45 and the right side face 46 of the main _bod
the gptsideyhensthe @f}ovaiéleﬁn%rﬂ'éerrzd\ﬂam therssrgnsh positiag, F‘é@st,ha‘fv ajdeast a

e T T e

methB&re2 #Gs B UBA skdvdld pdd@ioOV Fot @xampRRe the? cdtotit 18%Sis formed by
snoot hl y. [10075] In an enbodi ment of the present

remopipgrie¢tamgulartporizenst frem e frontwall 16 hendrtheadideewakbsrbe ami 166,
.1 has.subst jally the sa | o ,as the col or, of_ ink
facifp SRRt Lhdepactin e il 50 G e traeie il pginlondg” The

; . J .
conf 0 AR A bt 6 Bty Brn .
Whbt dekink gaaridgenteivanbuntébio the saridde mbattiigngbrtion 276 (shown in
. arrangenment. 186, a cutout 187 formed therethrough,
Figslhpd ﬂshtr@nlﬂmgselqresﬁaﬁé aflpht-receiving ¢Jemented anoptigglgensor 230

172,. .nr in ortion 174, d an eni,ng, 180 f ored
hdfSyinchiBoagh sroBsh) hRdeddl; 1T oPkrRR My Sl e
light-éirtihg kfeimdnt paSdeSRBroRkh @hd BT 197, drldSthb MY wiR! 140b of the

161, and the cutout 187 is configured to expose the
transluaerg Ipocteomt 1400s irrasimatddi@ith che light.

[0078] The signal blocking arrangement 185 comprises. a signal blocking
portion 189 projecting from the front wall 161 in the direction of insertion 30. The
signal blocking portion 189 is bridged over the cutout 187 in the vertical direction on
the front wall 161. The signal blocking portion 189 has a plate shape, and a space 190
is formed behind the signal blocking portion 189. The ends of the signal blocking
portion 189 in the width direction and the cutout 187 forms rectangular openings in the

side walls 165 and 166, respectively.
[0079] Referring to Fig. 12, the signal blocking portion 189 is configured to



t he outside when the novable nenber 2 1 is in the
second position, such that at |east a portion of the

wa zeasisi7agent portion 140 extends through the crawIR20M836275
when the novabl e nenber 2 2is in the second position.
For exanple, the cutout 187 is formed by renoving
rectangul ar portions fromthe front wall 161 and the

side wall s. 165 an 66, . faci.ng the front wall 140a and,
enter, dntg; adleoméqaf é’a%llg%flé’g i OPfiFa]SeERre A0 Bwﬁeénoq&leﬁ cartridge
/ e t I .
mobfifinE Wbfich 278 SR ot ik S kaiRbds 16 o the cartride
mdufiing Bbitioh@J6. 1Thé sighElblbEdng Portidg 183rit Ford@d dfaURkinNBaterial

portion 276 (shown in Fig. 12), a li ght-em’tti»n?
whighedeastnad ridlow lighfHto-pass dher¢thrpugh exreitersothegpatlo pf ilight traveling
sensor, 2 (sho i.n Fi 2). sandw ch the cutout 187. .
theFiID Gl o or/ kP e e ! PIEGHREROT oG S Wy B fghed of @ resin
' t 3 . I«
R RS ORIt (D Srieel) s Sepa R i 139 may
be wi pirisnt fienledgifta tri@Pa@ht ddsin miagrial. Whecdkgnad blockimgoerampement

185 canprises a signal blockin% paortion 189 projectin
184 psoipnfigiared o gRteryate an entiqahpath @38 of e optieal sensph3 &} progifled on

L i i i i i.dged
the;heriBEE Rl RS pBIRF7BIPRE (hf hotling Bp e iRRERRART 1 to e
caritige M&intingHRAOIA. iR GKINAD bRekink ARrad&Indiad 88 iplhﬁtﬁl%d of a

shape, and a space 190 is Tormed behind the signa
reshi meierinlywpishtdoes nd8&lovr hightetodmso thetdtierongly nahltdyk aglakngf light
ortion 189 in _the width . directjon and the cutout 187
pas 6 ROk

Benheretroughyu Reterope ip 1ies- shesignal plocling armeement

: cli ve 79] 1: Ref ' Fi. Q¢ , .
1845 poEaRAch bduech PR Sl 14 bhd Relh 14, bl gen
blo@king ptrag@dmdael 86 Bdjectyf frérh eheoPbritGadll RSy frobd tHer feotit el 161.
on the cartridge nounting portion 276 during the
Thersignel blgclong arrangement 486 compases( signal blopkingapartipnd@l, e.g., a
Lmountin ortipn 276.. The _signal bl ocking partion: .
rib PRI ALE Bt B PioBf ey 192HS FETaied A aPROTSeL o308 L ghgl Dlocking
o t 0 . I . i
POl PR A RoBLinE BUion o1 A5 afRed o B Sl bhSas of
thetdptickl sepsqro23Si. oTht 88nabhlobking qrontish 091, ah¢ eighal Blatkdng pbrtion
i ncluding a bl ack pignent. Alternatively, the signal
18%1a8d ithe, PiydertienIPninemsect & Gt Blang. grdrécplegre which is parallel

. t ' terial. T j |, bl ocki . .
wily R ARBER arihe AP B bEbies ARl e e 3l Magkipe gprion
18P ahd thé3eral bRBKIARPofiRn BLMERSec? 3 3ednd\pI&HRAVAEh i'Serpendicular

cartridge nounting portion 276 during the nounting of

to thadirstrilanca etg:,i aiplend ®hich it Iperatielr with digeammu 31 iang thoatrowd3 of

276. sj gnal bl ocki ng arrangenent 186 is fornmed of
Figs. 2(a)-3-&1§, wllle% a sufticient amo%nt otr inﬂ g1‘]s stored in the ink chamber 100 and the

signal blocking portion 72 is positioned in the inner space 142. With this configuration,
a later-described procedure for determining the type of the ink cartridge is readily
performed.

[0080] The projecting portion 181 is positioned at or adjacent to a lower end
of the front wall 161, and projects away from the front wall 161. Distal ends of tﬁe
projecting portion 181 and the signal blocking arrangement 186 contact the innermost

wall surface of the cartridge mounting portion 176 when the ink cartridge 10 is mounted



resin material which does not allow light to pass
therethrough or alters a path of |ight passing

wo beseifsspugh. Referring to Figs. 2(a)-3(b), tpher/segosase27s
bl ocki ng arrangenent 186 i21positioned at or adjacent
to a distal end of the top wall 163, and the signal
bl ocki ng arrangenent 186 projects fromthe front wall
161 away fromthe front wall 161. The signal bl ocking

to the PWW@S%@W&Z 78es a signal bl ocki ng port| on

03 e S T oo 00, F 0y o Rbp PR b 22 ana
theR@ppdrang BEU6ITH sormg@msal to l@hﬂfdﬁ A8 cBR @#@&@2419 1Tliessulpport1ng bars

inserted into the optical path 236 o e optica
1683@I¢h1:ﬁ9 &8 posifibredsingnaiirfaot of thierfrpnp evalli 16 fadag thenfeont face 41 of

N N M X -
siole SR gy i o B AL S PR s o e

springdtdriyge chagibat 110l ocki ng portion 72 intersect a second
| ane which is perpendicular to the first plane,

[00§2bl ane whRefRrring todfigs. | 1(a)vandnl G(b)e the slmpoglngabm‘s tlﬁs and 169

of .Fi en .Cci e
ext§id fifp e Sispap Bfimefroph et af BiisPusidiselinie SF e Teitg gy 20.
wﬂah kit JRRdn R of el RaiFDUY 20 ﬂ@ﬂlse&bdt €o t!h@ vabRHiéinber 21
42. Wth this configuratioh, a later-describe
in zpstateenﬂwlmhfthe calbs@ing 231 is gtordikintthig eprirfg stdrage clkamber 110 and the
cartridge is readily performed., [0080] The projecting
cmba?rtr}go%f? istored ipdhe sprang storage shamler tHnthe supportingebar 168 is

insHE e P or e i i Bfhatd s 67 n QR (60 e

24.184ccabdingIpeths icom %Fn@s@‘éﬂ&lgz@%%ﬁﬁw byl@f sappureifg bars 168

the innernost wall surface of the cartri'dge nounting

andoth%; |r@&peqtmlyx\hé"rlnetdmcmmkot@manmdgand@ontsaqmﬂrufem ooit kerings - -

R P
[0 tgﬂ]g t he Suﬂ&o&ﬁl' %ﬁmQ%? LR8 2 SirE 08D Bgu%ji%g é&}%gi%% the coil

coil spring e supporting ars

springe 2p amidtd4ome donprasaliaridseredfintthe sprighttowk | chdfbers 110 and
facing the front face 4 1 of the nmain body 20. The
1g ¢ ifiegt prgtion 86n isdnsgrted inje Hletmeyablomemdpohldi ncherafore, the

he. s oraecha er 1 and the. s rting bar

coil 3gingE 23,34 34 86206 iOlR FoapblRcmAg berc o BRPpipR-awa from
thesﬁ'&{taﬁge ahagogE mddid-vdd) Oﬁ)zlndggérﬁfeﬁﬂ BPt eo gélﬁ’én o%gﬁca}novable

and 10(b), the supporting ba 168 an 9 extend from
metnber Blur f ace of the front vval I 161 int he dept h

direction of the main bod
[0084] Referring to Figs. 2(a) and 2(b) the slide groove 171 is formed in the
top wall 163, and a cross-sectional shape of the slide groove 171 is substantially an
inverted U-shape. Referrihg to Fig. 10(a), the supporting member 115 is inserted into
the slide groove 171, and a projecting strip 182 extends from a bottom surface of the top
wall 163 toward an interior of the slide groove 171. Therefore, the slide groove 171 is
narrowed in part by the projecting strip 182. The slide groove 172 is formed in the
bottom wall 164, and a cross-sectional shape of the slide groove 172 is substantially a

U-shape. As shown in Fig. 10(b), the supporting member 116 is inserted into the slide



When the front portion 20a of the main body 20 is
inserted into the novable nmenber 2 1 in a state in
wonioghi7sge coil spring 23 is stored in the sprramirP2008/056275
storage chanber 110 and the2coil spring 24 is stored
in the spring storage chanber 111, the supporting bar
168 is inserted into the coil spring 23 and the
supporting bar, 169 is inserted into the coil spring
gropxe 122cyidir meRigtingngrip dP extsadsn fempa tamsprface gf ghe bottom wall
] Lted. by. th pRQLti N S 8 and 169,. .
167 YRR Lo T RS 4 Beof e, gRbsflf, dRride sroove 17215
‘nart®d ARGty R prdjectim@istrips1g3i ngs 23 and 24 is linmted
to the depth dpﬁgctign gf the mai n body 20. [0083] The
[0086] | spri nPerig irsadiopdfdhe fronrgmréss 2@moftibe maspbodyg2( into the
i.e., the il springs 23 and .are conpressed  and
moggble é&F‘?%?r&ﬁet pﬁlpa 8¢ @%@@réiﬁ%@ﬁ@eﬁ@t%ﬁe Sﬁéq giexs 171,
. j 202 i.S;.l r j vahl e
ond 16 SOABRC AR 0 I ph ARG R "l Bl 2 " Whep the
supporthigaeinber M &ingertednibey the slide grédve 1dil] et projecan@ytrip 182

fromthe front face 4 1 of the main bo% 20
and thgdek derionok2( ¢ntgsd saah atherof Thers whendh¢ sunpertingr mgmber 115

is R msergs. e Plporiad rikties 1P bR Shainé g2, 5Rd the hook
porifibRI0SERAUsORRY 1R BRGecBhe sB $87 ARiISRARVE] 185k dfSthe projecting
8 =

substantially an 1 hverted U-shape. Referring to Fi
stripO82) andt hrbeveli 1204 f g hekbmirtidrl 520 slidenswarteach bthien tWhaen the
slide groove 171, and a projecting strip 182 extends

hogk perfian 40 hanrlimbecexerdhe proiecting st 1821@mey %\m:]wahﬁ member
[ ior. of ' . 1. T f . [ .
21 8 Bl i Bodt 38 o AN Welgnsb O R Bt o Qb Pives

by kie. prdfeetisg isth d820WBerl fe idbsabRiBRd id rhﬁ%ﬁl?telaot TR ¥@porting
164, and a cross-sectional shape of the slide groove v
- metripgr 1k isalsotingerted lintg the dids lgeqoae 142 irstho wame makigy.

b), the_su rting nmenber 116 is jnserted into th o
[0@8]( d)egr oov‘éﬁ*fggﬁe broa? BOYHPBJSQW H)geréfti infp thgameyab gember 21,
f f f
theythBbfe thBiibd 11 Rfp i rolR v datduce 4 4481 Sorifls 23 and
24.9r Diwerefode] Ainleys nar exavddl forc & hppliedttoethprmowdld Agnibef 20, the

183. [0085] During insertion of the front portion 20a
moyable hnemheh 2B otymans iintbet fiwst movidiohe(shewbein Pigs. t2¢e) and 9)

SuUppoy.ti nmenber,, 115 i.S ,i rted, i,bhfo the s
corA Rt B HEGR A TempRe s O A iRSHOBnGS BOPLpHidars o the
malb&tyt D¢ STHORI0VEE10 Weendtes 21 MR NR (B4 BRY Hokifn B HE Contact
115 i's inserted into the slide groove 171, the
betpreen drtprogetng stpipliB2 amddhd heokparkop @20 and thk2f@dncnbéteieen the
each ot her. Then, when the sugporting menber 115
projecting strip 183 and the hook portion 126. On the other hand, when an external
force is applied to the front face of the movable member 21, the movable member 21
slides from the first position to the second position (shown in Figs. 2(a) and 8)
corresponding to the movable member’s 21 closest distance to front face 41 of the main
body 20.
[0087] Referring to Figs. 8 and 9, the pressing portion 174 is positioned on
the surface of the front wall 161 facing the front face 41 of the main body 20. The

pressing portion 174 is at a position corresponding to the rod 84 of the air intake portion



is further inserted, the supporting nenber 115 bends

toward the gap 122, and the hook portion 120 cli nbs
Wm9B/117882 proj ecting strip 182 while a bevel 1IBZBIRIN0S/056275

the projecting strip 182 amdl a bevel 120a of the hook

portion 120 slide over each other. \Wen the hook

portion 120 has clinbed over the projecting strip 182

B0 o RiPEASEE ABED WAcASCrEiE TU0R GUAL Fishoh 35 18 84 hen the

[ t jreGting: stri :
o a1, 8 S RO R g igh AAC e I 'pdriin 174 pomeg into
cortha ovitinge rdistal endtod thidwdds34i Whilgtheauevable’membétZl SIRIRE from the
manner. [0086] Wien the front portion 20a is inserted

first ppgitiom towasd His| seconsrnsitions | Thee whsndbe sayeblpenengber 2il further

. d f he f 4 h ' |
il I R bl B0 e 85 b ik FRROEb0
op&PRk bR do Lﬁlﬁgﬁﬂg]?@lphﬁ menber 21, the novable nenber 2
1 remains inthe tirst position (shown in Figs. 2(b)

[00RBH 9) cor Thespoamingn§80 & fonmeduhrabgle tireefrbmtr wall 261 at a position
furt hes} di stance fromfront face 4 1 of the main body .
adjgeent e lovisy spd ef therfrat wallil6leard isdormed 3@ position corresponding

o h . . .

to RSink SBpRodrlsh %80, 2hS EMEZRL HE MBI T4 MDaliet fran e

diahieeer OF GiceabiB B $hd inR shSly POctidnhgD, BEMKthROhE 9194 2binsdaRd into
the ot her hand, when an external force is applied to

and theoyghothe operieg 480+ hWhen hd movaklnimeemizt 21tindn they sk position,

'the?@gbﬁer]e@kéaém? :pb%?o?é?&%ﬁotﬁﬁgpé(gé’ﬁf@?t§§ In%xlﬁfgglg;tgentl‘tpg 21, such that
C ] ] ' J osgst

the éfﬁﬁ@%ﬂ@ﬂ%ﬂ??&ﬁoﬁ ARl f}?ﬁgﬁ’x@ o%el%g%dl;?bz 0?\% [tB% énﬂvable

di st ance ont face 4 1 of mar n

mefbbe2 I moged forhithisfirsBpaditiorBto thé eedohé pesition, 2O Idaktapoktidn of the
is positioned on the surface of the front wall 161

inks supplygportien $¢ meves indeand thegfpasses thrapgh dedpening BAdo protrude

ressin | 0 74 i t It cor,r,espondi ng t
frof B8 FgRCua L. ¢ Retiripi i FiacE2 @GRl A@) SR piPegiitihy diment
of MR prdsert iAvéhtion, HERRAGRE pbritidM8d iflbs¥erdd B ehefonk WA1I"SY, such
84 "'when the novable nenber 2 1 is in the first
thap tei it mtakegrodianh®0 j3rmes skposep do theooutdidd of dreeiak icattidge 10. In

,conga t with the di siaj end of the rod 84 while the
thig, g %Cfl@eﬁte givety small pydwles,(@at pyabared Byt showmtindigs. 2(a) and

20 QARSI AR P8P B o BRI U U oo s0
Netdithelegs] Rfertifiz olThad A(ONaxd), 13O, iank mﬁrﬂﬁeéprem% 180' may be

open the air comunicating port 81. [0088] The opening
formgd througly theeltiont walLighl adjecent ¢mandvalignedotitiatheaingaks iportoon 80.

In this embodiment, when the movable member 21 is in the first position, the entire air

intake portion 80 is positioned within the movable member 21, such that the entire air
intake portion 80 is recessed from the opening 180. As the movable member 21 moves
from the first position to the second position, the air intake portion remains entirely
within the movable member 21, however, the air intake portion moves closer to the
opening 180'. In this embodiment, air is drawn into the ink chamber 100 when a
component of the printer contacts and applies a force to the rod 84 of the air intake

portion 80 via opening 180'.



adjacent to a lower end of the front wall 161, and is

formed at a position corresponding to the ink supply
wemosiimesP0. The di anmeter of the opening 180 iBCTIRGSHS627S

than the dianeter of the cap 95 of the ink supply

portion 90, such that the cap 95 is inserted into and

through the opening 180. \Wen the novable member 2 1

in the f| st position, the entire ink supply
[00§§h. on SORFETIEEPtiighed (aiane H (bhan A o posen

i 5, LB Bl R ROCKED. 36, SHESEDRCH n

carlridg®n tohethé isigiial PREkingOdtrdn@etnb@ BET N ebpRRSd thyo sighhl blocking
| east a portion of the ink supply portion 90 noves

arrgngemeninkp 5t wWhich hass dfferdnt shape tharethesignahblotigog auangement 185.
rotr fromthefront Il 161. Referrj

Théz) (scljgnaiJ gﬁmkmgs (agl)‘anggﬂgl 3&5“ COiIIH)I‘léﬁS AriStEda ?c . g t étlon 199

pro_Re'E:ﬁﬁ tgllé( bt 92 151 Rie si%-flﬁ 8K kﬁg{bh tidh, 1§ :Bl;idged over the

cove the front wa

cutbutt lsklen e vértical Yirectionnsit the Xfoms willt 161t h@he utg&aﬂleloaﬁng pértion
ink cartridge 10. In this enbodinent, relatively small
19% pomprates ¢ frﬁa‘t WqUn@éraa@aw waf %@mmﬂs 1 98i gsboth (ea)is amdhe width

cirfi, THESOTHER I pirbalkonTot e woPofios SipALPbng Sorton
199 &f 8ie’ frdt WAl F6Yf RE SovaBieGhemBéC1. aryt ;iﬁé*)walﬁmsfsand the

openi ng 180' may be forned through the front wall
cuteut;; d8@nformareatanigwén gpemihgsi inhthe heide maﬂke16;50antd| b66 80The| s'lgnal
t.his enbodi ment t he novabl e nenh
blogkipg pogam; {948 cc@fﬁb@u&ﬁ for gntey; nto ﬁh%t@étlﬁ?é rnalﬂb a3het tae optwal
r h
: sen?&sij() Qﬁged\”o{t% ca‘fr@% | on%ghﬁ‘% E@r on 27% dnﬁl#ctﬁe Hg)%tlr{g SF the

entir al r e por esse

ink QRAFdS 10.80 .th\Gartritize R @HING dp‘ﬂ?ﬁ@ﬁm@ ITRO ¥ighall B16¢Rih ﬁortlon
first position to the second position, the air inta

: 199pl§rﬁ0m)¢d pé BEESIB Iezrtcmarlewlyclv/vdpeﬁ nott Hlowiightbioepase rﬂmcthmllgh or - -

ho ve air i.nt ke ves C r to the
Splie Rk RIgHEnt | mgsiing e el g, prie 191, the
t
c%%%da%*%‘l e aps?@gﬁ‘@ﬁﬂg?pgéﬁé%g? fiersEly & QR iR EF, 2 plane
7 Whjch habﬁancﬂr\tmlo the&&row a2 apé thengrrchB 33. dfIAZ9 [2(43ed(@Y, rahd the signal
11(a) and |1 ( in an enbodi nent of the present
bloq:lﬁ% peition, 199 r‘ﬂ@d dhg wgw blockimernoytion 72 @ppraecé@ sggoridrplane which

cartr cifical k car
s IR e SERAar Bv egdiel y BRI peorron 3T and
the 2H@RA53 l%lfqii%d )@(H)’iﬂﬁ%ﬁeﬁ’éutﬁ@énﬁ/"ﬁﬂn@ﬂnthﬁsmﬁ 1§“sfcfr€d ﬁmhe ink
shape than the signal bl ocking arrangement
chagibgnal0 khd dhd signarblenkgreportiod 92 is upitioned 1ratheugm1| space 142.
?ll ocki ng portion 199 projectin fromthe front wall
Withghis cppHgwatioma lsiesékﬁmeedpmosﬁ e ferylqtermiping dagityps of the ink

car{rllage is readily performed. ,

[0090] Referring to Fig. 12, according to an embodiment of the present
invention, the cartridge mounting portion 276 comprises a plurality, e.g., four, cases 280
corresponding to different colors, e.g., cyan, magenta, yellow, and black, arranged in
parallel in the widthwise direction. Each case 280 comprises a case body 281 and a
lock lever 283. The case body 281 comprises a storage chamber 282 configured to

selectively store the ink cartridge 10 and 10' therein, and an opening 284 is formed



cutout 187 in the vertical direction on the front wal

161. The signal bl ocking portion 199 conprises a front
wonzdob/1emegk a pair of side walls 198 at bot h endsCT/IP2003856275

width direction. The side wmlls 198 extend fromthe

front wall of the signal blocking portion 199 to the

front wall 161 of the novable nenber 21. The side

wal, | 98 and the cutoquts 187 formrectangula
threipebythg Jronf side ok thg e \harly 28165 hinerse 680 iy fenfigugsthio allow the

1nkbéa?§118g€9 éﬁgg@ > ?th‘léed: %niddgrléﬁl%ge& ﬁox%g%g rcasergota&tjg? via the

opti1 cal” sensor
opérmggzgaqrtrl dge nmounting portion 276 during the nount i ng
of the ink cartridge 10 to the cartridge nmounting
[009d} t i on 27Bhe Tptecat sepsat 250 aodithyopival samsor1 235 als pasrtmdd on

toeCdesPa bR P it Boe 82 185 PR @l by poRioRea o
a &ﬁ?%&?&%%@w@ﬂeg@hﬁan : %9& k) gofpﬁﬁ%tét&g%elgﬂamf)%eZSZ The

st gnal Dblocking 1 e |n suppl tion

optidat e¢rsec23@isf ¢onsiguddai@a to detget the Pyprnef t\hbllﬁlh carfridge lO and 10'
parallel with the arrow 32 and the arrow 33 of Fig

moypigy 1@("9)035%%«9 enb(ba taietpotyhsdter the asaunt ofink 9o therik pareridge
10 G 5 BB B el . F Pref e FEElnyROEC 3 & fiint orink

suffitiefe toMin@Br iaf 1ﬁﬁ|'gé‘|dn% aV\feEQrdHQanéHfuﬂi’V %r%fptbe the opt1cal
arrow 33 of Figs. 2( 2(d), when a sufficient anount

sengér 2Bk compsisasr ecphoto uﬂtterruptkr utdming allightendttingeelsimgmabnd a

bl ocki.n ortion_72 is positioned in_the inner s
hglltzfscelwgﬁ efenG cﬂrﬁmw?ﬁww 239 15 geupledjiodthe m@acgntroller 200,

.ancpélggtﬁg g ﬁafs?cfu@é%%ﬁ{ﬂﬁr% e llélﬁeraééffigggiﬁr&eg? ]1§ mlprhed %o the main

cortioller 30D. AHeVpHLcalDatio2 FNisFoRRd tetwéenthe liBk- ﬁﬁ@tﬁ@élement and
i nvention, the cartridge nmounting portion 276

thedtghprchgglgaelpmgmtmf the op@ca@ sensppds(). cHeelyp@@8fthe ink cartridge is -

iSOk r%{s&? di n Olgglﬁl;f nc%mce%) ors&bg] q‘l’feﬁ%?\;’aqr}'r‘é?el‘feﬁl light, of

t
I e e R G
arrangnmehtsk% inirstedige the @pﬁ&ﬂ p2&223¢onf igured to

sel ectivel store the ink cartri%ge 10 and 10

[00PRkr e n eicabwenser356a ppsitioned pb therinagrgide ¢fer Wald erface

2o s B R 0L G Al

- detédl Qvﬁeﬂ[&?‘ﬂ%dm%ﬁaﬂ rﬁlédk?hgc oRA9Y otk il bnﬁkﬁl@eeﬂaﬂgement 186
284. [0091] The optica sensor 230 ahd the optica

is pesenbat aaﬁédeaermmﬂhpdsntmme suchrthathehather oe doethd isk chrtriafge 10 and
the stora g chanber 282. The optical sensor 230 is
ﬂ%g}opp@ a9 determined. For example, the optical sensor 235 comprises a photo
interrupter comprising a light-emitting element and a light-receiving element. The
optical sensor 235 is coupled to the main controller 200, and electric signals outputted
from the light-receiving element are supplied to the main controller 200. When light is
blocked by the signal blocking portion 191 in the optical path 236 of the optical sensor
235, the intensity of light received by the light-receiving element is substantially

instantaneously reduced.

[0093] A connecting portion 285 is positioned at the lower portion of the wall



a wall surface 286 which fornms the closed end of the

st orage chanber 282. The optical sensor 230 is
wemosiipesed (a) to detect the type of the ink BEmImRIGBYS6275

10 and 10' nounted to the ease 280; and (b) to detect

whet her the amount of ink in the ink cartridge 10 and

10" is less than or equal to a predeterm ned anount of

i.nk, .an agount of ink suffjcient to render an

Surfae8 RS AL ia COBUBVER Y Mo dOBRCtEh {0 dhipk upplePort 91. The
COI‘HI%EI{II‘%*) nrzl%g%% grﬁgﬁ% . Itﬁee e n@%ﬁ%@ 25@&8\[&1&8%3 interior of the

stotdgg thamBe&e280. NgA ﬂir&ﬁ@ﬂhole -E|88 i9 FbinSedl thS&ipHthe 2:31@11dcﬁng portion
coupled to the main controller 200, and electric

285 agdan inkoubpRld sdnseriofinth thel thighigh helsi88 nghe Heawgit hale 288 is
ied.to the main con | er 200. The optical
forigd Bf & BovifhepTirsbondiie LS P gPBIE AP Ing AR roBfes on the
1nnE1h§d£ o8 ltle éo%ﬁﬁ :}%ﬁ&@ﬁ?ﬂ“ afwi ghgm Etri é&@ rﬁ)oih nfotihted in
he type of | cartri'dge is determ ne
themaEqDHSO shgndie, is isertéd a6 Itlﬁstmdimﬁﬁpltyq)drhm i satle dsat the @k supply
received light, of the optical sensor 230 when the

porg P | and the|coBRaCHES RPTt9A 8 Mere congerted torgach ethghal bI ocki ng

100B8h 321 " The s3iRekPortiah 240 35 pehBnorl: R ik pitpi et the wan
surfAeB &B6S P a Qﬁ)nﬁcé’\g&’tloﬁ? vuf 3¢ PodfdndhhiChe fl@fv@isp&lﬁﬁn 0®Rhe wall
of the case body The optical sensor

surtasaf28gur thenotheeink adartvidee Horistingertadgingd tlhd oaslslitﬁg) the contact -
pofpRcd t”coi?a%g?%lpt SoPH ﬂéa%%% Sockind aapssmeniGenend the
g&ttloh gﬁta&@"tﬁer dl n%i%g%lgkgqrz)% 1ﬁ§%5pﬁgﬂtlgg5' S

rmne or exanpl e nsor

[OOQS]TDTI ses 'BhdJlUéerVd‘itRBr Ispéofighapol seldeeivaly open and close the
light-emtting element and a li ght-recel vi ng el enent .

opeTing i iand ko xdinblyrseods thesinkapridge 19 anhd0'rinithe storage chamber
d el tt f
2 oo ToBE sy Py oBp i it Sos et ap e R Y eafagls %-PZauﬁan axis
I
SO AR IO | LGS B i

pomph|293| arske a sobaw 238, ffhe dpetaging i goytief 203 dhtpositiontd ad ahyouter
e light-receiving elenment is substantiall

th
s 23 chedask e ulacepb s gk de logl) I9ysr g the claw

294 RbosTipRaR bERRE, B & o RT3 "BeRlophinleintpmsd a e
1o»¢ehedgeruft§@@;wnyn$m 4, aiftllis cORGe O REGTEh BOthR Rldv 99Y., 285

projects fromt wal | surface 286 toward the interior
[0086] t he st oRefgeinghtarfigs. 22622(bA §,andudhl Hal polB8 forsmountlng or
faormed t hrough the, co ecting)portlon 285, and . an ink

inserfipg therigkicartiidgse 4 e Mg AR 1srieBisis: hoVkenpllg inkrepstridge 10
is ihdarRY ﬂRo @l%l s(?orgigég cﬁa?nber 282 of the case 280, the signal blocking portion 189

of the signal blocking arrangement 185 first enters into the optical path 231 of the
-optical sensor 230. Then, when the ink cartridge 10 is further inserted into the storage
chamber 282, the signal blocking portion 191 of the signal blocking arrangement 186
enters into the optical path 236 of the optical sensor 235. At a time when the signal
blocking portion 191 enters into the optical path 236, the signal blocking portion 189
has passed through the optical path 231 of the optical sensor 230, and light emitted from



fornmed at a position corresponding to the ink supply

port 9 1. Atube is provided on the inner side of the
wamoserssng porti on 285, and when the ink cartrdTgRo®s®se275

is mounted in the case 28027the tube is inserted into

the ink supply port 91, such that the ink supply port

9 1 and the connecting portion 285 are connected to

each ot.her. [0094] A cgontact portion 0.is positioned..
the e s eBER, Mo reee. ) Pacs i G behpdeh cinah locking
pO&@HH§§F portion 241 is positioned at the lower portion

of the wall surface 286. Wien the ink cartridge 10 is
[o0orpert ed | Whenttheinka®trid8010 ihs&idt t8ahe PREEd & @fBe storage

contacts the distal end of the signal blocking
chagmbeaggarthadistedend afithetsignaklblncking apargement b8 canantsibe sontact

poriig 2ot aS b et pEoRaR Fineatrdi LT Besh; Sopi porion
24 BNAACthRSAnd MR QRENI18Y ha8énte@B thib he tfcﬁ%a%h? cure the
ink cartridge 10 and 10" 1 n the storage chamber 282.

[O0PBE | ock | @ihen tA83Jocls lswep@B3t &drastedrie hadlircetomrIot close the
be rotatabl e about an axis 290 at the up&gr edge of

opaniRg ¥k rinnigneresirfare 296 of ithe logk deveg 283 soptactsethe zear wall of the

' ' 3. | aw. 294 ... Th tl.n .
coRBFIHP SRR ISR B2 BoB TR DA A8, ac o
timeéhd B6iK shBYR! 2P 8Ad A akefimprb@edt hBEcRTidR hd enaiPBkdy 20

| ever, and the claw 294 is positioned at ?he ot her endy

moy¢és ith¢hd dirkctiopved in2@8on Angr siateein? 9dichstheanmeablameniter 21 is
st R e T IPBO TPUTIEN SRV ETRIDAL 2 2)
[00§§ ) 8, et ;&i«%ﬁain‘%oﬁ?%gg§ ilg&%?] {r[gthQ{l:Eﬂ {13 cﬂfe&%%n ?t; insertion,

inserting the ink cartr e case
thedabisappd poManistdaanéoidd watht lcofigRtidd pbion B! bedl thefrahslucent

the storage chanber 282 of the case 280, the signal
poripad RY Agtersonto tha cut@ot b7 andants; the aptical patki23g of the optical sensor
23€rrangenent 185 first enters into the optical path 231

of the optical sensor 230. Then, when the ink

1087 tridge | | ry | t t
0190 e 953t 080 8314 e el M6 Ay, s 2o

engagemwith the gloong 289, tha dedkelever 183 ie ocked with respdre to the opening
optical path 236 of the aoptical sensor 235. At a tinge

284,386 theepegingr’4 1pclosed Ay thedpek ksnen28B. editdthis timg, dhe main body
[ th i.gnal bl ockin aortion,18 as
20 BPAEIA eALlle e IS o R AP B85 Bhih 8 4 2 e
reaf QRAH AT tBSQoveriferhb& M2 BPréss@f agdititheinnks MrfRB12961 dFGhe lock
el enent passes through the space 190 behind the signal
lever 283ki ng portion 189. [0097] When the ink cartridge 10
IS i th I f the st
[OIIO'T] ' nsert elgetletgring tg Fcl_g.ols6? eergadm%ontrol?er%og rc{él)rglt?ols the operation of
the recording apparatus 250. The main controller 200 is a micro computer comprising
- a central processing unit (CPU) 201, a read only memory (ROM) 202, a random access
memory (RAM) 203, an electrically erasable programmable read only memory
(EEPROM) 204, and an application specific integrated circuit (ASIC) 205.
[0102] The ROM 202 stores a program used by the CPU 201 for controlling

the respective operations of the recording apparatus 250, and a program for

discriminating the type of the ink cartridge 10 and 10'. The RAM 203 is a storage area



chanber 282, the distal end of the signal bl ocking
arrangenent 186 contacts the contact portion 240, and

wo besdimsal end of the projecting portion 181 PONIR008056275
the contact portion 241. Apsthis tinme, the cutout 187
has entered into the optical path 231. [0098] When the
| ock lever 283 is rotated in the direction to close
the opening 284, an inner surface 296 of the

| ock

or § vk 2eRaIOR dpmBrEEDt HerRs dhe Rapelise dakoutedyr ecBUr201 for
. . . 0 e :

ex il BeBhERFS . e 1R 50008kl gl BEEAL i o b

rethed, BRMUTRP BRPoweE Balidleddky, the main body 20 noves in
the direction of insertion in a state in which the

[01ABMabl e nEddferring to Higs.slt and dh.athy headl comteol twiard BEd)ythe Optical
nov, toyward the novab nmenber 1. en the ., .
sensn 7905 aﬁ‘iﬁfoomgcalr FEHeA S é&“Plﬁg {9 @%Rgﬁikpgﬂ éfffrwe circuit
' A Ui RE ! ’ '
oo SREE B SRR 1R F R P AARAA S 2 Bt v
trarkfdring hppadatus 263, tdneinputt it fol &xteding printifg ikdeuedn 6dhe like to
path 231 of the optical sensor 230, [0100] When the _
 theresording gpnarates? 305 and agisplay|dpvier deredisplaing infermatignrelatng the

rec BRGNP 3P Do PO EHMERE Ap IR AYCAR: “and (he

[010ENI N 28Fhel a8 O8RS Bo¥rd B0 Efio1d @Y Sécofdide h&d 37 Based on
time, the main body 20 of the ink cartridge 10

ther ggmals esgarcontrgl signhbraoé infage hdgieadj sughed nfysm2 theaASIC 205.
and the rear wall of the cover_ menber 22 is

24 1 1 1 | M f v - .
Aceordinglyqths dnk isseleptiely disehargadrat aquedetrsmised;tiping £eamn the nozzle
274 &\{ﬁgrel%g inézlgeég%zRefe”i ng to Fig. 16, the main

controller ’

controls the operation of the recording

[016ppar at us PRQptiEesenTtr 230 @Rty deffor 2PAalsasedBrcthe intensity of
conputer conprising a central processing unit (CP

lightoeceivedr byudhe light-teeciving: ¢leanyt. 260r exampledanmleg ckesigic signals,
nor 203, an electrically erasable .
sl 45 N LRSSt 5 (clReRyL oo dhe gl sensor 230
At . fic ! 0%
bosP B P ThEMETO IS CrbPLEPRT BE IBHLRLL e bl (e sensor
sigi) bufpatted oty the loptical lsbigsof 23 &cdupphedpetha madi somfolleh200, and
recordi ng apparatus_ 250, and a program for )
the qnajn rcmr%br 20 detgamings thap the seaserriignad it 2 THGH legelavignal when
10, . T M 203 . s a_storage areaor wor k area for
the Eleqrichl o ) ovdt e e s F0% of AR GRpIat ercater
thafrGFeditht td Q?;&l’ét‘%ﬁmﬂeﬂ GhreBifo1 @ VARE 2411 deldiids ROYhe Séhsor signal

stores settings, flags, or the like to be
is a LOW level signal when the electrical level is less than the threshold value. For

example, it is determined that the sensor signal is a LOW level signal when the optical
path 231 of the optical sensor 230 is blocked, and that the sensor signal is a HIGH level
signal when the optical path 231 is not blocked. The intensity of the light received by
the light-receiving element may be zero when the light emitted by the lightéemitting
element is blocked or the path of the light is altered.

[0106] The optical sensor 235 functions in substantially the same way as the
optical sensor 230, and outputs sensor signals based on the intensity of light received by

the light-receiving element.



retai ned, even after the power is turned off. [0103]
Referring to Figs. 1 and 16, the head control board
WQ@Z@g/111862 opt i cal sensor 230, and the optical BensE008/056275
235 are coupled to the ASI®205. A drive circuit (not
shown) for driving the respective rollers of the paper
feedi ng apparatus 252 and the transferring apparatus
253, an input unit for entering printing instruction_ .
[0187] t he | i KRefemingre Fige drtn) r?@dal%ﬁ@f gx¢mplagyotimg profgles of signal
[ [ Q I SRl-avi i nf gr [ rekating the
levfls SERRSCHY 6l BB ] B ol olfion 280 350 Bl ek Bnsor
23Ahng G- mbldtf of R iRaAHASS 10! ar® d8pidted ! End FbRE S0 Figs.
the recording head 272 based on the signals, e.qg.,
17(eantd Bi(c)s expraplaryrtimé peodidessofgignia) leyals pif itisehs@rsigriats outputted
AS| C 205. Accordin , the ink is_ selectiyel . .
frof E ARG GEIR0Y 200 AR BiecHCAL A B9 gyt e FO R P the ink
: ' : rding head 272. [0105] The optica
¢ sé%ggpzﬁggq%ﬁ%%uts sensor signals based on the
[0108} ensi ty Af showghin Figs: €i7¢:) dnB) 7{d)ethk itidhd pro€iteedfth@dignal level
el ement. For exanple, analog electric signals, such as
of the|sersge sighglrrartputisd feam thenepticayseaser, 238 whesuthsunk eartridgsnhO is

the i cal sqQr 230 based on t intensity of Light
mopiga bl Sy PR S0BF Sriipra b St o i Nensor
sigi?d] 90t Bl the IptidaP Bk e BRYh&rithe HANGPEidZS90'iS mounted to the
supplied to the main controller 200, and The nain
case @80r oSperificallp, erh¢rethd sigmal tHiadkinghpotienskl aitgmahtoi the aptical
evel signal when the electrical |evel

H GH | si e.Jg., .
pathy 3p¢ 6 dhe entical ssnserd3deand Rlaskseor aliers the pativeldthe dighh she signal
| t t det erm 0 .
e B8 Ao RS0 1IN 8 PTICCH U A ABESRERAA) v
chahge'sf ths kigAal levh &idnt HEGHIt6 TIOW GthiseldQ¥ @ltrigSer lsRa] ihfAdRocess for
the threshold value. For exanple, it is determ ne
- deterrmining itlee typeighthe dilgeaatridge. a LOW | evel signal when the

o138 ¥ hae Phelogiadd i GEE Wehhe i cruie 10 i apingblp the
cas{: Eg&f’tlﬁ% hl%ﬁél @%@nﬁgﬁﬁ%ﬂbﬁ 1@9%n@hﬁﬁ§ﬁﬁe.o&ﬂ@ali ﬂﬁfhe@ﬁi 408 Bbcks or

receiv y the l'ight-receiving element may

altebe theepath oh el ligle dtiagiithe €10, t tAdhiytithbetheisgdital vl bf thg sensor
element is blocked or the path of the light is

signgl atmgted fompdle apticabpansera?30s ehanges frem HIGH todf@W. n Because

b i.al |y ih he .opti.cal,. 3
the 3rat P ehife pind GB35 AT Hiaf e B PR g diblocked
or it (S israﬁer%h\i§félzimeryflk$1€gi) 9iThe 58681 BIbAGNEpSHIBA189 -Bénsggd through

Referring to Figs. and I7(b), exenplary t
the prptitall gash @81 @ndrthd space 190 enters the optical path after the time TO and

before the time T1. Therefore, at the time T1, the signal level of the optical sensor 230
has been restored from LOW to HIGH.

[0110] ~ Subsequently, when the ink cartridge 10 is further inserted, the cutout
187 enters the optical path 231, and when the ink cartridge 10 is completely mounted to
the case 280, the translucent portion 140 enters the optical path 231 via the cutout 187
between a time T2 and a time T3. In this state, the position of the signal blocking
portion 72 is detected. In Fig. 17(b), the signal level when the signal blocking portion
72 is in the optical path 231 is represented by a solid line (LOW level), and the signal



| evel s of the sensor signals outputted fromthe
optical sensor 230 and the optical sensor 235 during
wo besnoisst i ng of the ink cartridge 10 are depietEaR20e8M56275
referring to Figs. 17(c) amd 17(c), exenplary tine
profiles of signal levels of the sensor signals
outputted fromthe optical sensor 230 and the optica
sensor 235 during the nmounting of the ink cartridge
levglgvhegy the él@aalcltl%kmq pertien 7Ads @-%ememtlmlg@t h 237(ig yepspsgnted by

profl | e of the signal |evel of the
abro?c(:ﬁimegﬁ le el) tputted fromthe optical sensor 235

[o1MEN t he Inlsfe fol Eige1 @), 'v%eﬁ%@hﬁcdcdrﬁdggqocﬁsrﬁo&ﬁgd 1 10 the

is the same as the tine profile of the signal |evel
case I%O,s'élns&zgnals blpaking gottput 1%9dalse entetstibe opticat phths23sworblock the

235 he | cartri e 10! unt.ed to the
lightes. atsb iRatk g ﬁg? light aht ﬁ@%?@naﬁng%menawpww Jeyel of the

I
e e
Bectaluee stiegsighal | Hueding bainiga sl Jor e the Gldet WallsOV9&tthé Ialarattioﬁ&iunng
In the main controller 200, this change of the

Whyhgheﬂlghfew dllockedor Bitaeil by thewgnal hleckingaportion rlﬁ@ geegreater than

e BRRh doPo B B B0 ey ik B DR portion
189. h%rge&lﬁcsﬁy Lk kiElO8md A1 s QU als 198 taﬂ:estﬁﬁ eth% S)?tlcélr}%th 231.

sig bl o¢ki ng portiéon 189 enters into t I cal
Therefolre, 28 heaimke Tl athk signal ledel of the tstiesop alghalafutpdned ifiogdn theadptical
atine TO, At this tine, the signal level of the -
sengQi 7@ gagriainedin the LON Steteom t he opt i cal sensor 230

[Ol(fgf?lggﬁ f1r8 1'135'5' 1%'}1#! q’i’hleé)?l/t\éﬁ %ﬁc?lﬂﬁggﬁ” atlS %lgfﬂ 'y 1n\?\fi1 edy ttr}ﬁe time

T2, I the/Bidei wall3l mkpyas fHroughSthe dpfical ?aﬁ' 130 8R4 tR dufdudtl8Y &nders the
'short. The si gnal bl ocki ng portion 189 passes through

opticakpatht23dal Agahis thBq, the dlgmhlelesgiamfethmmtleait sensort23@ is restored
tro by by BRGH. Sihe, e e Tk Cfrdes s commlaElygnOge to the
casF g?g,g?b é%@@é%% té]]q}lo’nq \1\8 Qﬁfae tgagl%hﬁéaq 23 {hrﬁ(}' Qﬁéet &tgl!lt%’7 ata

timé (betvin timé dtad, TitleeT 3 utln lﬂlus Itite, g pdisitldrhef ﬂiétsllgiﬁﬂ blocklng
path 231, and when the ink cartridge 10 is conpletel

poronfRanay be ceciedsclroby, 110 i agskcvicvbor i il plocking

w53 PSR AR S S 0L P
mgﬂeﬁ l%bﬁq whéh@le Big Hﬁkble&lﬁ%#oh% 72 ik %ug%tfe(ﬁ& %%,tlcailnpeﬁh P31 is

, the signal |evel en the signal i ng
repmseﬁted)by a broken line (HIGH level).

[0113] The type of the ink cartridge is determined by the main controller 200
based on the time profiles of the optical sensor 230 and the optical sensor 235.

[0114] Referring to Fig. 18, a procedure for determining whether the mounted
ink cartridge is the ink cartridge 10 or the ink cartridge 10' is depicted. In Step:S1, the'
main controller 200 determines whether the signal blocking portion 189 or 199 has
entered the optical path 231 of the optical sensor 230, e.g., it is determined whether or
not the signal level of the sensor signal outputted from the optical sensor 230 has

chénged from HIGH to LOW. When the main controller 200 determines that the



72 is in the optical path 231 is represented by a

solid line (LOWIevel), and the signallevel when the
wek@sal7skt ocki ng portion 72 is out of the optipeat/Jpatdnse27s

231 is represented by a braken line (H GH | evel).

[0111] Referring to Fig. 17(d), when the ink cartridge

10" is nounted to the case 280, the signal bl ocking

portion 199 al so enters the optical path 231 to block _
sighHebloplgpg Rﬂm%ﬂ t18p %é%d@aﬁ @ttereh dhe |0@ﬁ€ala1>ath 31y iSep S2 is-

| evel
peritped Sb3ie G5t phBRTRHARG) e iR SBHeUlRT 205 93 REmipes et the
SIgBQWCM@MILMora@@%%n&Mtﬁé al PAtRQBI.NG portion

199 has the side walls 198, the uratlon during which
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sensor signal outputted fromthe optical sensor 230 is
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N reri further e the time
senpoy” sigft fmitet e o opfictl SebabF ol ikt S 21 ap i,k Higer

7 h :
sigal s (A0%d RGN B.0WT A Bol GpR etRnal B8 e time T1
is RREH, the mexiri corgrbller 200 HéNvrhinedHh@tthe Thie nartredpenl X isdndertled in the

cartri dge 10" is conpl etlea% mounted to the case 280,
1

case he80, janf swhrtethe pignali lswel a0 thentimesT1 He W dhe main (controller

g RS PR PR, T2
[olbpcki Nng pwhEh b if ?def@ﬁm% Rt aRé &fbnal Nevel bf thé( sbhsor signal

the signal level when the signal blocking portion 72
: ouhpgttachfrcbm eheoppmqah Beqsalt BeB3HIG ir Step&n tdut fiag indivetingithat the

vel ), t he si gnal when the sjgna
1ns[g;116% @“fﬂﬂ%ﬁ‘i%r ?12011 tg fhe f“H’B1 tﬂoc%fl sehde B rfslf%r’se g a

OS85 G ey iR

carfritlpe r @irlesondd Qo xas ek aarttidge t10NMBag bedri kasmefnohtlF the bit flag -
optical sensor 230 and the optical sensor 235 0114]

de@fleg that thetipstglieg. ink gartridgs enrragpondsite thegiak santidgenty)' is cleared

ENE Ry N HE TSN S T

10 Eé“é”et MBhA t1LothEChAnR! whER i3 td%Leﬁhfh%ﬁ 44 QBJ‘ ﬁ%n&lh@ve? 0@ '&ﬁ! sensor

bl ocki ng portion 189 or 199 has entered e opti cal
signalt dutpidted dforh hike opticat abnsoe230ris LXMW, ehegbit flap ihdicating that the

. determ ned whether or . ) . o
installed ink cartridge corresponds to the ink cartridge 10' is set to the register in Step S5.

If the bit flag indicating that the installed ink cartridge corresponds to the ink cartridge
10 has been set previously, the bit flag indicating that the installed ink cartridge
corresponds to the ink. cartridge 10 is cleared, and the bit flag indicating that the
installed ink cartridge corresponds to the ink cartridge 10' is set. If the bit flag is set,
the recording apparatus 250 or an information processing apparatus e.g. a personal
computer connected to the recbrding apparatus 250, displays which of the ink cartridges
10 and 10'is ihserted, based on the flag.



not the signal |evel of the sensor signal outputted
fromthe optical sensor 230 has changed fromH GH to

wah s/ 18en the main controller 200 determ nes PEEIP2008/056275
t hesi gnal bl ocking portion3i89 or 199 has entered the
optical path 231, Step S2 is perfornmed. Step S2 is not
performed until the main controller 200 determ' nes

that the sjignal blocking portion 189 or 199 has
[01&Ak er ed t e Sigpal levsl op therppigal sepsor 233 changesom Loy todligh, the

d
e andT R Bl Sy SR8 SRR L PRl OF gl 8oy ve
exe@ut@d, whén itife GRikelevbmes ik edpeaed, t iRl ﬁiega@tknﬁlﬁytﬁin pfockdiemay
opti cal sensor 235 has changed fromH GH to LON which

conclnde edpponissloch leyed23ds clased.of a trigger signal . Wen

OIS Hm & ocHRe bF g hS st creiiskh lﬂﬁmeié?temaeiﬁgﬁiwn the
sighdt{&Vel Q)z él&éq §en§§rnhs°lgﬁal %'uﬁiﬁf’tled HYnP tﬁ‘?wete @[%juc;f QéHS&h%(PE[:: ﬂhl‘é ?me T1

sensor e"tine when rigger signa

whelethe aiiggbr isignll iGdetected. O hdrefores dagain€iguratiom of the ik gitiridge 10
level at the tinme Tl is HGH the main controller 200
andgHY' @llawp dhe rependingapparakuscZnl: toj aggarately fdefermyige thecgpe af the ink

d when.t L. | t the ti
cartlfee o B AD” aREndBRC PEIE sBerlt Bty WHED (P e nk
carfeRgE 10482 01€) the %nhfé? 8hd Rbatdless b vaRaRr 480set Bk oSt the
it 1s determined that the signal |evel of the sensor

inksiagridge mlxb metprmﬂerfandrtmrhmrodly calovee tieank 28fridge Bdifekl finally
in Step a bit flaglndlcatlngthat the installed

fullyﬁksegg%gtppgégaggﬁg%g% PIETL he | nk cart ridge 10 is
0187 " 3, [P} dorfed pfetSh Sflenf  RRcfihbfesy Yoghfen e

twd %e@ 3dﬂ thedigR ERfi1d@sP 20 Ugndt 9O fh@vde{ié’r Qlﬁ’éé fdrdﬁerel%peb%‘f ink
been set previously, the bit fl ag [ nd| cating that the

cartndgt:amae deidideripunated. dddorsovereampd g¢ kentaining black ink and
rtr| e 10'. is c]eared dth b|t i cat.in
SRIEEE porGaiaE aglor A e e e ok g B ritasted, and

(Jﬂkk ter md:géag t arfm% R%nge?&g nn]&? evelng{)P %rﬁc{eé%;%ﬁga\g@ﬁgidg% a]:ﬂé also

map bt distiimthatedom t he optical sensor 230 is LON the bit
flag indicating that the installed ink cartridge
[0128} r es pond&ef?mrxgﬁe Figk1Qaa p@qk@s@gl@rang@ngéﬂwoa@q%dmg to an

ister.i,n Ste f the,bit catl t hat
embRmEREREIR Rk INsPPR BBl sbs o kS, SppgEent 230
corfyptises Al Gk dPiriRS, LeCheSAk c%ﬁ&'geoﬂﬁ (ot 10D} h@ncpé padkh@@lg member
indicating that thé installed ink cartrid
231cor1fhesmb redetridge thés aambnnmdataddgeanlﬁtermr @Ifelm patkaging member
bit flag indicating that the installed ink

231caﬂihe| gy eartrisieed S HiRp i5eld; in the-packaging arrangement 230; |
[Olbi] the bi tTlgé ﬁ%rlois oP i ink chamber 100 is depressurized to a pressure less

than the atmospheric pressure by, for example, a vacuum pump to reduce an amount of
air dissolved in the ink in the ink chamber 100. The interior of the packaging member
231 is also depressurized to a pressure less than the atmospheric pressure by, for
example, a vacuum pump to prevent air from entering into the ink chamber 100 through
the films covering the side faces 45 and 46.

[0122] . The packaging member 231 is liquid-proof but has some gas



the recordi ng apparatus 250 or an information
processi ng apparatus e.g. a personal comnputer
w@eonsaciserl to the recordi ng apparatus 250, di SPCEYR008/056275
whi ch of the ink cartridges310 and 10" is inserted,
based on the flag.[0117] If signal |evel of the
optical sensor 235 changes from Low to Hi gh, the
process may start, again. Nbreover,

Pergget@erlrr?i ﬂg@ﬁfﬁﬁorﬁr Yr oy epiey thednicxier ok 18g Pﬁﬁ"é‘ﬂmcgﬁéemb‘?}k231 when
e, G480 e RRRE gt LSBT IR RIOHSAR Pime.

NetatfRIes, if Aeddprdssiridetl'sp@Cexifls %ﬂ@lelﬁ)lterio‘i’ ofteh& pAdkagHhg member

based on the signal |evel of the sensor signa
23buhgpinteren of itherpadkagimgtembersdd siomaigingd at hestablmdepréssurized
th ri,gger, s is detected. Therefore, the
Sta@%ﬁ’f?‘bﬁ&%gggﬂ?d?%%mﬂk cartridge 10 and 10' all ovvs
recor
[0 QEE type g? %&gc ar tgr%ﬁ%él{egl%ﬁor ?gq%w%(ggép@gl ent g ¢ ink
cartrivge slpee dcommhoddmd:iln thé énterdaerof nitapickagihg memdbee 2B 1 fin AgRLte in
10 or to the Erl nter and reggrdl ess of whet her the
whighdhe @@gahi% megntien 2 bis heldhat the kirst XtthG@laPQSﬁtQijl shawn in Fig. 2(b).
nt.er. and.t h cartrid
Wi iR e R bleftuy o BT or il ine Bk e 231 is
redub@ 74 BfeBsure MhidiPls IERCIRRNE a3 BRIrREPreAS €D the fpackaging
configured to discrimnate between the two types 0
memiber 23lkis seal¢d.i dBpeauseGhaimdt chftidga this\aecominbdated or thepackaging

me%% E33Ein B maocs 4t FBGE e SR b PRIECd DAY i
for}g]@ %R:Gete&'tﬂeg Tro%??& al A\l fOE qJFeﬁé Hoﬁg g‘i’)t 48 th &*}?Jht ‘vﬁﬁ’l 161 of the

I'scrim na an i nk cartri
mo@&hlé ahéthig I Gl 1ﬂté}¥ora<51dﬂ1@rpdc1&§ ﬁ?rrﬁdml% 930 ntraabfa:mg the
dye ink also may be discrimnate OlZ%L Referring to
interiog of the packeginigagembera?Ylaisguaintained30, the slepresiumiged statenfor an
t of the present invention, is depicted. The
@“Eggaéﬁv ??@mgenent 230 conprises an ink cartridge,

t he | g .
O 25 CorRlent B Tafslor 0, dhe FAGRIRETHARBRO 231 i
depredserizedrto@muchea presduagdifigremesrbetweeiBthe afhespheKc pressure and the

cartridge 10 .is shlpped and sold in the packagi ng
Pregsure iy dlife terxgoof thenparkaging memlari 231 mymﬁr@omﬁ kso great that a

s .de Ssuriz Sur e
et husciote fud SROBE L b Reak o JATRR %, iRt hsuriced
spaRé! [§¥okRed BAWEEh MR FRITR tHek 49fof M maihtoal YO dnd the ﬂ@nﬂvmﬂ 161 of
in the ink chanber 100. The interior of the packagi ng

thermeonable member 21, the movable member 21 may deform inward and may not be

restored to an original shape. Therefore, in another embodiment of the present
* invention, the ink cartridge 10' may be accommodated in the packaging member 231 in
a state in which the movable member 21 is held at the second (retracted) posiﬁon shown
in Fig. 2(c). When the movable member 21 is at the second position, the depressurized -
space between the front face 41 of the main body 20 and the front wall 161 of the
movable member 21 is relatively small, and therefore, the deformation of the movable
m.ember 21 may be prevented. The size of the packaging arrangement 230 is also

reduced. Because the depressurizes space still exits even though it is relatively small,



231 is al so depressurized to a pressure |less than the

at nospheric pressure by, for exanple, a vacuum punp to
we@emsamssai r fromentering into the i nk chambepC/d2008/056275

through the filns covering3the side faces 45 and 46.

[0122] The packagi ng nenber 231 is |iquid-proof but

has sone gasperneability. Therefore, air may enter the

i.nterior of the, packaging nenber 23 1 when the .
thejnterigy Phijieackaging@smbon g3} & mamfaingd, atagstable dgpressurized state

ﬁxgﬁ%ggggﬁeﬁg%%gg%gﬁatine. Neverthel ess, if a

epressurfzed space exists in the interior of the
[01R8F kagi ng Reehig &3 Figst 70 akd oNi oreaptfidid endvdtk@Poion 1276,
menber 231 is maintained at a stable depressurized
acoording tf aothar emdtodinaiend of éhd prgsant invention,[i9 de@ftedheThe cartridge
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state, the pressure in the interior of the packaging
seCﬁMmemoaéiwg-s Feaipivetperyon 13P@ issupporied aththe sippessportiomef the

{ atmospheric press ,.and t ackagi n nber 231
cast ORI Bl MESTR S TRt PRV AERES B0k e
pivBEFQIERA20Rd TH SRR 201 BaeARIGH (B3givbipdriibdto the outside

manner, the depressurized space of a predeterm ned

of thapasi 280, argl the sewmad lpettivenci2 92 teatehnd font the @ivbt powiontlB0 to the
mai n. body 20 anlﬁj@?e front wall 161 of the movabl e .
Storpgfbpmber 282, thhe firsk potisy 1511 tsneosyinned gioRYe Hisntsepnd portion
12%0&]&6&@ (&%fa%%’t o}"h% fil’?ﬁg&{&q 1951 5411%550%1%% Wi HP&%Q second
3 ned as d £or an

I'S mal nt _ epressuri zed state
portish €rr9ed Pershe@noh Figheo, Whir4he Nel RakH@IL S /is lihstdlR@ in the
interior of the packaging nmenmber 231 is depressurized
carfrisige magiting ppitien 4 87® adiortfiesy efitbe s¢sondpertion @92 contacts a portion -

t heric pr ure and.the ssure.i,n the interiar
of @F%@mﬁar&f&fgilﬁé% faiy 04?5?8 wi&%wﬂ%@ra'ﬂgsﬁot Ioggives the
. _ or.C 0 . Pkdlg
) A2 S 5SS S C0MRS 0 pBand DpAO Nt
bedaasenthenpdrtien bf aid sdcené pbrtiorol292heontadts thogyrtion eitie tihehing
front wall 161 of the novabl e nenber 21, the novabl e

recegsnitfop to rataigethe aain bedy Ahdn theatage A8Y aganstiihe pegingfasep of the
. i gi hal, sh . .Th f J t nbodi t

coiforfis 25 L 2R o O BRI Cheiafinen SO0 8L 107y e

[0126F0mMDdat Wileh B ukdEnRAGKRARBVERIEIRK cdddde (PfrShah&cdrltidge
whi ch the novable nenber 2 1 is held at the second

mo(ntig partien ) 276 shet usenapiiieesm downward force to an end portion of the first

portion 1291. The lock lever 1283 then pivots about the pivot portion 1290, as shown
| in Fig. 21, and the éecond portion 1292 moves up and separa’tes from the latching recess
1000. Consequently, the coil spririgs 23 and 24 expand, and the ink cartridge 10 is
partially ejected from the cartridge mounting portion 1276. The user then grasps the
rear portion of the ink cartridge 10 and removes the ink cartridge 10 from the cartridge
mounting portion 1276. Thus, the ink cartridge is readily removed from the cartridge
mounting portion 1276. Moreover, because the ink cartridge 10 is not configured to

retain the movable member 21 in the second position by itself, the movable member 21



in Fig. 2(c). Wen the novable nmenber 2 1 is at the
second position, the depressurized space between the

wo eastiifssre 4 1 of the main body 20 and the frpat/JrEdd/056275
161 of the novable nmenber 351 is relatively small, and
therefore, the deformation of the novable nenber 2 1
may be prevented. The size of the packaging

ar rﬁ_n ement 230 is al so reduced. Because the )
MoYEp el from e sproad position ta,the dirghpasitionowyhen the segond portion

A B BT PLSEL 08 R85 596 8 JRPREE 10

parlallyegisabd@ b the tar@illgefmdintiag pbRibaSb7&eferring to Figs.
20 and 2 1 a cartridge nounting portion 1276,

[013Zkor di ng Refemingt thdrige PB6aliamd 22(W)f atdissanmed3khetween the signal
invention, .is depi ct.ed., .The.cartrjd nmounti.n or.tion
blogHE Bopas 1 25 ahe Thed igna! Iekin partionaRonet B BREArGdEe 10 or

| .| . . . .
e 4 P8 91 SRS ) ORI 08997 o
cargigend' ipahé¢ heightldifRtiomaglindicated &y the hiro w3218 30 nhidlimeten to 35 -
the first portion 1291 and the second portion 1292.
miliipstess. v o distance BR bepueeniastrenigpd of the signal hleckipg prtion 191 and

' f 280 i . h ' 28
a S804 el 5 RE g TABSE Ple, bR chelBae TO RE FpGigp o from
end$Tthé §Pnal BIXkinEYorfibd 591 £Atd Péht LA bf ﬁféts?g?ﬂﬁblBElﬁg%b?ﬁign 199

pi vot portion to the outside of the case 280, a
of thecinkdcaptoidge A’ P 9R degitle miitsctionoas fimkcaeds by themtrioen33 is -4.7
.1290 to the stl_or age chanper 282. The first potion 1291 .
milfimetses q / Snwdligstre (1RothE Hordspbedrom endgf the signak blocking

porBF 1P fhed 78 hifRbe R ARk hE ont Sy sl

blodBng \Yoetiort N8I gkl 9®air tHedgktH Wiretidn) Irathk Eforit Nerldn8f the signal
cartridge nounting portion 1276, a portion of the

blogldng partigorlOil ahpdsitgmed 4t mblimetgryparrlessaparwiard fremlthe Ghntrapd-of
rec 000. The i n_body. 2 f .the ink cartridge 10

ther*h%é‘gf@a 1?%8°‘?J‘P5ilﬁg°f oo the ge( diggitiong pr i ngs 23 and

[01§§]rt ovard f jgs RPENMR L& th[a\{et‘ﬁ@gé 4‘&%&1 bib%ﬁﬁh%ﬁ &s LB herein
portion of the second portion 1 contacts the

is meart itorinelfidé et balycletngiohesfeths siGA0 idtensitgt @i Ferd,nbutr@lsonto a

body 20 in the case 280 against the urging force of )
redu¢ed lewsl |sufjsiqntlydower fon thepsignal hlocking postien foglgedetected.  In this

ins infh 280. [ 0126] , Wh i nt end
AT R S .
pasSME hroGgh BR' g bibeikRg poRfort ARD aat@%éeﬁﬁn@ngﬂfv\ﬂgvﬁﬂg)q'edr ﬁoepass

force to an end portion of the first portion 1291.
~ such ¢iedt theentensitp&®ptihdateqped/ot s about t he pivot portion

1290, as shown in Fig, 21, and the second portion 1292
0183l es up alfduls élpfamaﬁrgsonfhaé beehdeseEbehinfgnpestioagvith exemplary

embodiments, it will be understood by those skilled in the art that other variations and

modifications of the exemplary embodiments described above may be made without
departing from the scope of the invention. Other embodiments will be apparent to
those skilled in the art from a consideration of the specification or practice of the
invention disclosed herein. It is intended that the specification and the described
examples are considered merely as exemplary of the invention, with the true scope of

the invention being indicated by the flowing claims.



1000. Consequently, the coil springs 23 and 24 expand,
and the ink cartridge 10 is partially ejected fromthe
w@a008n1Tge nounting portion 1276. The user thePCTIEBES056275
the rear portion of the inBeécartridge 10 and renoves

the ink cartridge 10 fromthe cartridge nounting
portion 1276. Thus, the ink cartridge is readily
rempoved fromthe cartridge nounting portion 1276.

Indypstriad Wpplicakidifise the ink cartridge 10 i s not '

figured-to.netaln, the novable.menpber 2 1 Jin th .
01880 onl- posT ey B hERiden Br e BT Eecd i ' W caicee
detérhfi@dtionfsy @B toTehesSRe S ifvedtidd 48 wiely G&dffof BdmPasd #RB uses.

when the second portion 1292 separates fromthe

| at chi ng recess 1000, and thereby the ink cartridge 10
is partially ejected fromthe cartridge nounting
portion 1276. [0127] Referring to Figs. 22(a) and
22(b), a distance D between the signal bl ocking
portion 191 and the signal blocking portion 189 of the
ink cartridge 10 or between the signal bl ocking
portion 191 and the signal blocking portion 199 of the
ink cartridge 10" in the height direction as indicated
by the arrow 32 is 32 mllineters to 35 mllineters. A
di stance D2 between a front end of the signal bl ocking
portion 191 and a front end the signal bl ocking
portion 189 of the ink cartridge 10 or between a front
end of the signal blocking portion 191 and a front end
of the signal blocking portion 199 of the ink
cartridge 10" in the depth direction as indicated by
the arrow 33 is -4.7 mllineters to 7.6 mllineters.
In other words, the front end of the signal bl ocking
portion 191 is positioned 7.6 mllinmeters or |ess
forward fromthe front end of the signal blocking
portion 189 or 199 in the depth direction, or the
front end of the signal blocking portion 191 is
positioned 4.7 mllimeters or less rearward fromthe
front end of the signal blocking portion 189 or 199 in
the depth direction. [0128] It has to be understood
that the term "signal blocking" as used hereinis
meant to include not only reduction of the signa
intensity to zero, but also to a reduced | evel
sufficiently lower for the signal blocking portion to
be detected. In this respect, although it is
preferable that the 100 %intensity signal is
prevented from passi ng through the signal bl ocking
portion, also a reduced intensity is allowed to pass
such that the intensity drop is detected. [0129] Wile
the invention has been described in connection wth
exenpl ary



enbodi nents, it will be understood by those skilled in
the art that other variations and nodifications of the
wezx@spimsy enbodi ments descri bed above may be PED®P2008/056275

wi t hout departing fromthe3scope of the invention.

O her enbodinents will be apparent to those skilled in
the art froma consideration of the specification or
practice of the invention disclosed herein. It is

i ded that the specification and the described

1. exanﬁbg&garr%d%%nsi dered nerely as exenplary of the

i nventi on; PR MEe scope of the invention being

i ndi £8tsedichy Blb&ird tig cl ai ms. | ndustri al

Appl i cabi F:ihty [Olgdi The ink cartridge, the set of ink
car t 2 satgnd sigaalbledking prtticrgrand i dge det ermi nati on system

of the .present.jnvention are w.de sed for. _hqme and, .
of 11 2 dhiffh senel ogking  poxiory ﬁ’Kheé%iPttL%/ aﬁ%t, sw?rpblp g, pogion is
' [ I [ £on: .Seq '
corffeliftd 8 HAE priv i o L kOl paSiBE HRRASLENE! 1 alter a parh of
the\thstrsidnal Wwhen fherfiibt ssgraibBlockihg @kitiog rpcdives @ie fiSt signal, the second

.configured to either prevent a first signal from )
Slglpﬁéééo&gﬂg hettienHs seghigwed te citherepreveny it second sigaalf fromt passing
si,gnal. when the first. signal .blockin rtion.recejyes,.
theifoReh 8 Toplatch pochiit Bedfiad A MR 8% AR Sap bhlocking

rtidn FRBIVeI el GidallSind AR ighaPREQNRE PoHOR | iRy
po plarési ng _thgr e‘t:hr ouégr%1 or to al tefg%g_pgth %? tﬁe lss'ge(f:o red to
eitler gnalenttiensdchmd sipnalnftosi paseing therethrawghpar to alter a path of the
recei ves the second siﬁnal,, and the third signal
secondhsignal gvhen ths thrd;signabblpeldng pertion reseivee theseeandrdignahe
second signal from passing therethrough or to alter a
path of the second signal when the third signal
2. bl ockhdmkRAftHiSN of 86 1eaving& WRERIla WidthairecHon, BNRight in a
ink cartridge of claim1 having a width in a wi dt h
heightrdirsctiom andy andsipthhin & depthiditeghion, divhezeinieaph af dheahelghit énd the
i.n.a depth directjon, wherein eac f the i ght and. ~
deply s %f%?igfht?lﬁ’é U Wit 2 diptBpPec ipEWeRNGR first Stinat Blgiine portion and
ne ERIRERGI IR, A%, 2 AAKRARLES SSOBAI o o
direttibh, amd eHesfitsd sighal bRicRitg pbrtieetis @ositiemed vl6emillifrters or less
signal blocking portion is positioned 7.6 mllineters
forward) frem thersgeensl sigpsh blaeking Poripnsingthel depttodicketipn, or the first:

B R N,

sigﬁﬁ%[d@ﬁfn% PokdR inftRe &R AReRiogNal bl ocking portion in
the dept’h direction.

3. The ink cartridge of claim 1, wherein the third signal blocking portion is
configured to move with respect to each of the first signal blocking portidn and the

second signal blocking portion.

4. The ink cartridge of claim 1, wherein the first signal blocking portion and the
second signal blocking portion are configured to move with respect to the third signal

blocking portion.



3. The ink cartridge of claim1, wherein the third
signal bl ocking portion is configured to nove with
wo e®pacisst o each of the first signal bl ocking poT/ir008/056275
and the second signal blocksng portion. 4. The ink
cartridge of claim1, wherein the first signal
bl ocki ng portion and the second signal bl ocking
portjion . are configured to ve, W.th respect to the ..
3. t hi r §h% il@haﬁﬂ%&m REBof-t Vasrels, thenthind wenal Blpekipg peftion is

' , 1N [ i I i t] i
cofigfidh b mi08 ST 1 ehdh, Bt ERYnsP yRAKT BRRE Yol nd e
secbhd) Ripnab bleking hopstt, 28 tBe dirétheesd Gistdkisd godion indClike REcond

. portion, and the first signal blocking portion and the
sigral Mdorking pprtion aecorfigyed &r moye vatharespsaf togthe ghdrd sigmabbiocking
_ ith respect to the third signal blocking portion. 6.
pm‘yr\‘nﬂlé' ink cartridge of claim 1, wherein the first signal
bl ocking portion is fixed with respect to the second
signal bl ocking portion. 7. The ink cartridge of claim
6. 3, fThd hekrcaeteidpe bEclamm 1awhemrkn thediriedigead bidclingasbriien is fixed
.store ink; and a translucent portion having an inner
with sespectite thesgeandesignah blogkiag ®priothe i nner space of the
transl ucent portion is configured to be in fluid
conmuni cation with an interior of the ink chanber, and
7. the Th infl cahEaR ofN A/, FEHIRP LhinBAsihg: POSi tioned within
the i nner space of the translucent portion. 8. The ink
car t ani yehahber| canfigured fastoteank;codpri si ng: a case
havi n at1 | east a portion of an ink ch n“tier, defined. .
t her 2fTANSIYRTEE BPTHOP HBVING |ANCRBGHPACS LormsH hggeine yhegsin the inner
: . Chir . | ocki . . .
spafd 88 ind Reop e bOfichte ot to HePEntid bbbl with an
inte o fof geriakl chisntep\didried tird\s&nhDblbbEng BéRion WMpésitidhetl Rthin the
. novabl e nenber conprises the first signal bl ocking
inngiosparoef the tranghecesbpatian.si gnal bl ocki ng portion; and at
| east one resilient nmenber having a first end which is
coupled to the case and a second end which is coupl ed
8. L0 LN ARV 4, Fartikh Golplisiigy t 1 dge of claim
8, wherein the at |east one resilient nenber couples
a case having at least a portion of an ink chamber defined therein, wherein the

ink chamber is configured to store ink, and the third signal blocking portion is
positioned within the case;

a movable member configured to move relative to the case, wherein the
movable member comprises the first signal blocking portion and the second signal
blocking portion; and

at least one resilient member having a first end which is coupled to the case

and a second end which is coupled to the movable member.

9. The ink cartridge of claim 8, wherein the at least one resilient member couples

the case to the moveable member.

10. The ink cartridge of claim 9, wherein the at least one resilient member



the case to the noveabl e nenber. 10. The ink cartridge

of claim9, wherein the at |east one resilient
woreosBeITBeNpPri ses a first resilient nenber and BCE&R008H56275

resilient menber which expamd and contract in the sane

direction as each other. 11. A set of ink cartridges,

conprising first and second ink cartridges according

to.claim1l1, wherein: the second siqnal bl ocki ng

1

compprises @nfitst resHient mesaber grd @asecpnd) gesilieat member ¢y gxpand and
nf t ey econd signal from passing
coﬁ%@é%ﬁﬁ%%ﬁ%ﬁw&%&{@?? géacbﬁghe?jath of the second signal at
atime that the first. signal bl ocking portion
initially prevents the first signal from passing
11.t her Atsht afligk cartridgesecamprisingofitsharsf seconad fnkreattridgegrambording to
ani t he second signal blocking portion of the second
clajm, k. Whgtei 4ge has a t hi ckness configured not to
pr evgnt o s 0 ' t f
01 ¢ e bl BREAWiodAE Buch T BERM R EERLTIA Wy Rhness
corfipardd toSgrewng it sdobid Kigndl fpgti tpasying thictetldbligh pf sive@nhes path of
the first signal from passing therethrough or alters
thetsqeonglagignal fat mHéme thas tthes figh gignal blocking ipekticsainitially gaevents the

et er.rg nat i on St onpy.ising; the.ink cartridge
fire S ety e s e g S Pl ety B SGiel: o
cartfhe @9&§1d35@§r%![ @l&ﬂin‘g%o?t'i(ﬁi on thlsedd ifk "c&x‘ﬁ‘i’déé' K a thickness
apparatus conprising: a cartridge nounting portion
confignfdadgnat ¢l pteventthatsedone signkl fremt passing thezethiongh os elterahe path
di sposed .in_the cartrjidge nounting portion and ..
of ®§FEeqndt signaj at thesims it dhe Bt signalghlacking Rertioprinitiglly @gevents
the st fRrestifl 4R AL A e Pl By A g 1O
wherein the first signal blocking portion is
configured to either prevent the first signal. from
12.passAndnk ¢retrisigh detgrrhinetion systent, gomphisingat h of the first
signal at |least duri a_nmounting of the | cartridge. .
Lo the leiirmr@@s HOURNE P BBF 19mof g 116 g e set B ink

cartrHoESdbYaif totaﬁnqlr'%hdSi gnal received by the first
si gnal -receTving el énent when the first signal is

pr everdcesdling sppapdssiongpristiigough the first signal
bl ocki ng portion or the path of the first signal is.
al t er ed bya eaiwidge mequniing pevtiop corfigured ieoneyrd the igk cartridge;

different fr an intensity of the first signal .
received by ik Fricd Soponet T abe carrigRe BpdRfhe,meption and
corhp¥ising & st Si@BARmitAng SlenRAEYRHRFLd b @it the first signal and a first

signal-receiving element configured to receive the first signal, wherein the first signal

blocking portion is configured to either prevent the first signal from passing
therethrough or to alter the path of the first signal at least during a mounting of the ink
cartridge to the cartridge mounting portion, wherein an intensity of the first signal
received by the first signal-receiving element when the first signal is prevented from
passing through the ﬁrsf signal blocking portion or the path of the first signal is altered
by the first signal blocking portion is different from an intensity of the first signal
received by the first signal-receiving element when the first signal is not prevented from

passing through the first signal blocking portion or the path of the first signal is not



passi ng through the first signal blocking portion or
the path of the first signal is notaltered by the
wao oostiimsgnal bl ocki ng portion; a second sensoPCT/JP2008/056275
di sposed in the cartridge mounting portion and
conprising a second signal-emtting el enment configured
to emt the second signal and a second

si gpal - recei vi el enent configured to receive the
alteg Eﬁ egﬁgﬁ#F?PahépégﬁoﬁﬁﬁéSecond si gnal bl ocki ng |
port | ' [ ; [ . .
C1 nar oo L bR, b chisfle BB e bl T BRE Cmppisine =
secohd tsipabeantich Sicpitat cOtfiggd ttheenii® Und iseebndf sighe dndka second

_cartridge to the cartridge nounting portion, and the

sign#lirecrivng wkement gendiguged o réceiveithe seevhidpignadl whereint thersecond

. pr.event the .second sign f.om passi t her.et hr h or . .

sigfy) TFnE PRUSH A FOT e o 0oL GRS o Sk Yol Hom phssing

theFERBLENEr & altd?Gnd BEHCEE %'s@&gldt 9 Ji%u?iﬁgttﬁé grgﬁmtin% of the ink
nmountTng portion i's conpleted, erein dn intensity o

cartritige sto cthe dasstidgramonetisg poriony ahd ehes @dahdignal blocking portion is
signal -recei ving el ement when the second signal is

corfjeairerio cither rayqmh sy segondhsigng Hram assingotheredirgueh or to alter the

ol Y 40, 0 S5, O
mo8RE ForfibA iabohpiefeld] WBeRM hh PiteitytdTahé Rédodd %ﬁ@ﬁ?%‘ecteiggd by

bl ocking portion is different froman intensity o
thessecamidsignafpnakivireg element et He seamhsligsdl g ateverted ifnoim gassing

o SR DL ELERLES L o
B I AR DRIy B gy L i

sighd] tlddkity Pertibh QNdiBferdn Front ah AntehBtyadf the @6dondFigfal kdceived by
and a determ ner configured to determ ne information

theaspsord sigod-rapeininghelement when thel gecobd séghabiis tniet prevented from
intepnsity . of the secon Lgnal .received. hy. t he second .
pasiig AOUEL B, SFATY SPEAREKE BPriphar firapiog HigRl pBFne portion
| . .
or @ Fant ol e StogPh S BeL R AR TSl Sawal plorkine ppgion o
theniindsipmg birfckingeportidh; @adt ri dge to the cartridge

mounting portion, 13. The ink cartridge determ nation
syst &fckesabicnicegiigered | tai detarmingyinfoamatior aswetagadnivigy the ink

i s furth fi i » it of ink i
corkfigh o080 AU LAY TR HRORE PP TP o B oone
sighdl 3B@ivih € eRBHaby titftethaedRNdtenigNs! the 58l M'%geﬂ 8Ty the

when the nmounting of the ink cartridge to t
first sighalirdcpaving elemeng inptaltyi chranpes during| th¢ esbunting of the ink cartridge

to the cartridge mounting portion.

13. The ink cartridge determination system according to claim 12, wherein the
determiner is further configured to determine an amount of ink in the ink chamber based
on the intensity of the second signal received by the second signal-receiving element

when the mounting of the ink cartridge to the cartridge mounting portion is completed.



