DESCRI PTI ON | NK CARTRI DGE, SET OF | NK CARTRI DGES, AND
| NK CARTRI DGE DETERM NATI ON SYSTEM Techni cal Field
wQ 0@8/4}343he present inventiod rel ates general | pCT/OP2808/056263
ink cartridge, a set of ink cartridges, 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
DWPQFW%& mounting portion to which a known ink

art [y j t n At ' [ arg.ti ]
INE O ARERRRGE oD LB SRR, | ATk, G RpRipGE
DEINRVIBYABIONS SY&TEMUr ed to di spense ink froma
plurality of nozzles to record an image on a sheet of
Teghapenl Fi¢ld003] Anot her known recordi ng appar at us
i ncl udes a_carri age confi%ia:‘ed to recei ve anot her

[0094bwn i nk &Bg Preseny anvertion Tekaes generadly to Ap inkagAsuidge. asset of ink
' . ] 3 the ink cartridge by
carifle 31 3 0o BB RabotP Sl . "oy T § i
Batkgrouhdagat \WWen the carriage and the ink cartridge
move, the intensity of the reflected light is neasured
[0082] a sensoA kabwnitecordingrappargtuappeh 25 @9, inlarfrd récosdidg epparatus,

. e intensit t he of the ink cartridge.i .
inclilEs 4 bdet Sreriise HBhAn doBunie Zopiaiend o knovn ink
c Mis bﬁguﬂtgd. USRRER/{ROZAGwA Ahk fc%ftri&%@{i@ {egol%4ﬂllem5mting
anct her known recordi ng apparatus | ncludes a nounting
pomion] the knwdvh ¢écording eprtrattieisiconfipwred & disp@ase irknfilorhla urality of
known recordjng apparatus is configured to determ ne
nozzigs te yerordan wpagewara shekWwh PAPEE. cartri dge when the ink

tridge i,s unted to the nmountin rtian..

(0093 17 ol PO EICisprahie Aparir elides  Brisge popfianeed to
recBRERhbtR6r By fﬁ!&,cahfi&%éi e ik fviPRBSd g ppaRLRGE Sodfliired to

presence or absence of a si.gnal bl ocking portion of
deteimging nkypeaoftthe thdesartadge by sensingeandftensity ofilight saftecied dpg the ink .

i s, determ ned based on the presence or ahsence of the
cargiidgRal Wreacke AYTIASS etk BRI o0, Fl@dmeafﬂwgofr the reflected
. i i ' 9 . .
ioRERALIR ) o EREF PO i BRI BT of e i, e

type[oif @Hedihk Sartidi i§ Beeeninkd.n SWthGIknodi ro¢tidingbpara® ¥ described
the ink cartridge to the nounting portion may vary

in UB20AR445bAl derexamplh t hat the recordi ng appar at us
[00?)3}/ Yet another known recording apparatus includes a mounting portion

which is separate from a carriage, and this known recording apparatus is configured to
determine the type of another known ink cartridge when the ink cartridge is mounted to
the mounting portion. Specifically, when the ink cartridge is mounted to the mounting
portion, the recording apparatus detects the presence or absence of a signal blockjﬁg
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
fecording 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



reach different determ nations fromuser to user. For
exanple, if the speed with whichthe user nounts the
WO mlosazassr i dge to the nounti Ag portion i s greabP@r/Jrdasms6263
a predeterm ned speed, or if the user begins to insert
the ink cartridge into the nmounting portion and then
partially renmoves the ink cartridge before finally
fully inserting the ink cartridge into the npunting
thep yparj gpuntshthes dpk opartyigige dix dee  mowingr Regionn i greatelothan a
preffySfn il B ing (% BxelY e in R Gy o B ouning
por€idh bhd B8 parttill réMobédthe ki dakteidBe BELRY MAMBLAUNY im¥fir@The ink
whi ch overcone these and ot her Shortcom ngs of the
cartrglgatimtd tlar moumtinggwinomg dhe sdscamimppietest inabaurgte ésforrhation.
ipvention s that the configuration of the ink :

Disclgsyre of fhe Inyenflon, (ecor di ng apparatus to accurately
erm ne qi ' ' hth t-he i . e
008} P " 1ge THRTERE O 33 3AR 0Pt e A w3t of fuk satidees,
andTodintink heartritlgeC detefmii@ton Osylstegn I &hiehdoNércamp aktakel S arih other
regardl ess of whether the user begins to insert the
sharterméngstof ithgyeelated artt hA tedwinall pdngntagp af theupresant inviention is that
partd al ly remves the.i.nk cartridge before final
thef GiileSaibor £ B i SPRREEA ALY e HORRUDE HEPPELRy 1 Ageorately
deteiRAE HifYSnatlBOREIciAES Midli RE iﬁl@caﬁ'g-ioggtiﬂ&y BRdtnt of tl#ehéjeed with
present invention, an ink cartridg COITTE)I‘I ses a first
whithghae luséd mokninthepink tdastridgond tlgureedrding sgjaeatis wed yegardless of

prevent a first signal from passing therethrough or taq
whetherthe ys¢rhegingfto dnsertithe ink cartgdeg intethe racasding ppparptyis and then

B R BRI SR, AP e YA

recOdi ;gfpafahg_second signal. Mreover, the second signal
bl ocking portion has a thickness determ native of
[00@Akt her t haceedingdo sn gmbbdibieotéd thg prrsentiinvenkiboyclnsink cartridge

alterstlhe.ago.the second. si gnal at,atirretha}. )
corpprises A firpt %grgﬂi fockngarartion tpselertiyaly PrAVERts tigst signal

I s t 0 [ S| I ] ordj .
roft b SRl 1 £ Bt ol 00 488 SO0 sgnn
blotkikg Cpdrtion d@mfigaRaptd stlegively Prevrit ase€ond sipkal from passing

cartridges. The second signal bl ocki ngﬁ?orti on of the
thereithrough ok te salter iadpath hafsthg seponsk pignal. c dvfreqygr.ethetsgcond signal

revent .the second signal .from passi her et hr ou r..
bloffifg Bopi s, T C0r e OSBRI GapeBit b e L biocking
portiBf HlodkS lorSA1RAhePhAA Mtle R fghdtiak isPlitk RECHRMiSt signal
the first signal from passing thefFethrough or alters
blotkiag pattionahitinhe biocksbor diegotht pathlof tiecfirendgrsl gnal

bl ocki ng portion of the second ink cartridge has a .
. [000R] ckness Qesprdigartacamembedimepiegbthie prgens daveantion, el of ink

cartr{d%g% %%rsn%lrigi%g first and second ink cartridges. The second signal blocking

portion of the first ink cartridge has a thickness conﬁguréd to prevent the second signal
' from passing therethrough or alter the path of the second signal at the 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 cartridge has a thickness configured not to prevent the second signal from passing

therethrough or alter the path of the second signal at the time that the first signal



theret hrough or alter the path of the second signal at
the tinme that the first signal bl ocking portion

WO mioBilzd4By prevents the firs8 signal from passPamIP2008/056263
therethrough or alters the path of the first signal.
[ 0008] According to an enbodi nent of the present
invention, an ink cartridge determ nati on system

conprising the ink cartridge and a recording
. blogkipapartips. initiRlly pecyenty thfgfirapyianad figm pasRpe| ﬂseé%th@ugh or alters the

£ o nting portion configured to mount the ink
patgla?f l}e b’g‘ I}fﬁjfl rst sensor.disposed in the cartridge

[00MBYNt i Ng PRELIriRg A0 En ERABBihNSS tRe idséit invention, an ink cartridge
.~ signal -emtting elenent configured to emt the first

detemynatllora syhtean fcnorrfmsmlggﬂnal ink eastidgan gne laereeordingd a;ﬁpaga,nus d The
to.receive the fjrst sigpal, and a second_sen

recqidiRepaRRTaTYs QOMPTISET 4 F € FRRHRLINE BOTHORCOBH glgﬁi to mount the ink
mfrPdgefé flfs? %@@gg&%g% Iﬁfgtgg ?Am?dcp ghgtggm %8%%%8 Whba4hgd first

sighdlcndittingeslehyntn@nibeid@nb eafin tHedfinseeighdl dn@Cefive sighBl-receiving
second signal, and a determ ner. The first signal

eleientc konfgumﬂr td careive tbo rfirsly sugea;l, 1aod gesesond wenspr disposadt in the

carbifpe saguitia? PRy PSR RE R Set oA g elgent configured
to SRHhd BoRE sih8l aftka Qé’d'oh&' al- fe‘a?ltvh'% él?rﬁéﬁt'&gﬂﬁ ured to receive

mounting portion. An intensity o rst si

thersecatidvaighalyandleeddtértritersi Tha first sipdal/blocking pomioh w\bkmﬁgured to
the first signal is prevented from passing through th

seleqtively mypymtheofivst Kigng fmawwn&ﬁhetqﬂﬁowt w tefalien ﬂlefnaﬂs 9f the

ltered b r.st ] k|n rt|on
it S o fafh P Mouhifieink % ok Hpfuier P16 EtyRiE St
portidf el XadnRHsityn6f thie bt st aéc-e{v%aev \ihe %ﬁlsegaﬁmecmﬁ@ element
the first signal is not prevented from passi ng t hraough

wheh éhef finstsigrsal gnprievirited kbmgpassing tlonuglr the Hestiségnial bibckihg portion
flrst S IS nQt, a ter the, first nal
Heqath ﬁg ﬁvﬁofflrﬁﬁ %ana he t%réé gwdﬁé figst sigg] é‘@R‘f‘H PgBip; ig fifferent

I
St S .
theSfarstodighas | isgm lpre%mea Qrdrﬁlpamgnhﬂongh eHe firkiesigrdk blbakingipdfon or
to the cartridge nounting portion. An intensity of the

thespathyrod the dinst| sigral db \netl abigredhy thechirst synglnblocmeg enomilcmg The

secGnd Sieny PheBnsiborse ﬁg%ﬁlgggﬁggfﬂaﬁel% 581K ey eph e fons signal
b AL IEN SESORLShOBEh o ALLSH AR e 3B

si‘gha portion Is er ent an intensity
of olie inkecaeiziga do sthg reattridge eiouatng pottivem. s@aoimensity of the second
i gnal -receiving el enent when the second signal is not

Slgp?leKFéﬁWé@ byr ther $rgend mignehreseiying Rlemeat svign s gnsapond signal is
preeRed e Bty Preeb b 620 ofeme! BRGRRERS N 7B ohygf e

secfd QigHal &d alt@re&cﬁ}f {HUdehd §1gﬂ§1t ﬁfoeklﬁg ﬁoﬁ*ﬁ(ﬁf PRUifffent from an
associated with the ink cartrid

intensity of the second 51gna1 received by the second signal-receiving element when the

second signal is not prevented from passing through the second signal blocking portion
or the path of the second signal is not altered by the second signal blocking portion.
The determiner is configured to determine information associated with the ink cartridge

based on the intensity of the second signal received by the second signal-receiving



based on the intensity of the second signal received
by the second signal -receivingelenent at a tine that

wo bmsiiza4ensi ty of the first 4ignal received byPeh@r2008/056263
first signal-receiving elenent initially changes
during the nounting of the ink cartridge to the
cartridge nounting portion. [0009] Wth these
configurations, information associated with the ink

elemgnt raf oy etitng et dhetiglepsidetadr thendst cignak redsiest dy the first

e A B B SRR e5TRoPTRRL Ao 4 S2%RLe o
theSitdiligd Motutfie@ottidd om t he fol | owi ng description of
- preferred enbodi ments with reference to the

[0088F onpanyi Withd tleese ngmfigBratiehs, Dagormgiiono assotialxdawvitigsthe ink
0010] For a nore conpl ete understanding of the
Ca"%ld&efft acepratgly slstermingdn e cQthes Ahjedts, ofa eyl adypgtages of
, [ n: \ S . S »
ersplfn BBl bR o S AR RN B binapy i n he
art URdf8 Nthé ToBGWMAE Cddsriiptitint bf pleferdsit emBadimcnts WfithVWefdence to the
[0011] Fig. 1 is a cross-sectional, pattern di agram of
accampenngldragvingspar at us accordi ng to an enbodi nent of
i resent jpvention. [0012] Figs. 2(a) and 2(b) are
B"ﬁEﬁ§g“éH{t}Wf T3NSt an ink cartridge in which a
bl 6 e e .
[00TBE 0t o Lt olpfei® ERRByRARE LG Ry Anteh, the needs
satisfied [eestsNtnd mhee objects). fehfiteh3 hndFiadsantZdes )théroolf, 2¢fdjena¢ @ow is
pe{égective views of an ink cartridge in which a .
madetpabp follppringdescrplion takenciasaangssion tvidrihe aeromapyigg drawings.

ition, r.espectively, according to another .
1008 oci mont 167 Tiha SEsEHETEhUBE, ARERG0Th Erqjdine gppgratus
accBRfingoin Mt dfhélf of tRYWReseht ihbéntidpk cartridge of Figs.
2(a) and 2(b), respectively. [0015] Figs. 3(c) and
[00321) -ar e sFide 2a)and 2() ardiperspecticaviewis dfen afk dartgidge-&( which a
and 2(d), respectively. [0016] Figs.. 4(a) and 4(b) are
moyalle girmben deinferespred Pesition andye Ay Pesifigny teppectively, dccording to

Y ' jn body of the ink cartridge
an SROEREEH &g bEA b BotB00071” Fg. '81sa side view
[0028] t he mai Fighady) aal 2fd)Gse pdbpectitd diedsdF an fk0ck@idbe th which a
is a cross-sectional view taken along the line VI-VI
moydblEimembet a8 in § $008] pasitgon and & fisst pasitiond resprativglpeagcording to

front-face ch s-secti.onal, view of the body
another embodiment of the present invention.

f0014] Figs. 3(a) and 3(b) are side views of the ink cartridge of Figs. 2(a) and
2(b), respectively.
[0015] Figs. 3(¢) and 3(d) are side views of the ink cartridge of Figs. 2(c) and

2(d), respectively.
.[0016] Figs. 4(a) and 4(b) are a front-face perspective view and a rear-face

perspective view of a main body of the ink cartridge of Figs. 2(a) and 2(b).

[0017] Fig.Sisa side view of the main body of Figs. 4(a) and 4(b).
[0018] Fig. 6 is a cross-sectional view taken along the line VI-VI of Fig. 4(a).
[0019] Fig. 7 is a partial, enlarged front-face cross-sectional view of the body

of Figs. 4(a) and 4(b). -



of Figs. 4(a) and 4(b).[0020] Fig. 8 is a
cross-sectional view taken along the line VIII1-VIII in
woo@s/1248) . [ 0021] Fig. 9 isbda cross-sectional PUi/@rm008/056263
taken along the line IX-I1Xin Fig. 2(b). [0022] Figs.
10(a) and 10(b) are enlarged, cross-sectional views of
an upper portion and a |l-ower portion, respectively of
the main body of Figs. 4(a) and 4(b). [0023] ﬂ
[0029] a) and Fig( B)is arceosssedipaat viow taken alprithei lmsV I-VIII in Fig.
2a ;espectlvel y, of a novable nenber, according to
not her enbodi nent of the present invention. [0024]
[OOEHP 12 'SF@ Y B d Lo-secibi® SieAakdrBNGhg the §iffe PX-IX in Fig. 2(b).
cartridge nounting portion of a recorag ng appar at us,
[00@2kor di ng Figs. ar(andmid] (tenare ehlarded, prosseefdnonaivsaam oﬁan upper
.0025] Fig. 13,is a cross-sectional view of an

© porgign ap e&N%@H@Wﬁ%ﬂe%ofith%n@ml?qdydﬁmﬁoﬁ@ %4@
[0 OE tion OfFlFE %1(@%:@&9&3 1? jectivt én de v1eVJs resa)e{;tlvely, ofa

ss-sectl Iew o car r|

mob:i‘tﬂe firhibet, d6cramy b hﬁkﬁh&%ﬁlﬂoﬁﬁn@ft oftt@. prés%nt inertidhch a
lock | ever of the recording apparatus is in an open

[00géki t I on 1f19022]1sFa (yertital, icsosa-seqtivsal yiewt pdmatartridges robunting
ted . to the ¢ ntin .
porfigh pf S FrCarding baraus. AR o hemiReRic dhe Bfsqeh hvention.
di
[00%?]‘30r ' nig ﬂgpgif ié@k?sécﬂoﬁal%&?ﬁﬁa@ﬁfk’ éa'rt?irdg? é&ggﬂ%lwéed to

I'agr am of mal n contro
thercelm@dgfhmgurﬁmgq:“oaﬂi@tsoflagcm d| ng to an enbodi nent of the
resent invention. [0029] s. 17(a)  and 17(b) are
[OOEQ]enrpl ary Kigmltgs amégqsmma alegfe et in gqq’mdg@utl@umdew the

fi.rst d tl
R o ot e BF T hehcn BTG B BB g paperes
ISIﬁla,flb{,é{ pdsitforcartridge is nounted to the cartridge
mounting portion. [0030] Figs. 17(c) and 17(d) are

[008%XEenpl ary Fignilfids dicagusaestionkl sieseofSan itk cartridge uhuit¢deth the
fromthe first opt| cal _sensor. and the second opt| cal
carigidgs grounting pertion\wd IFie. 135 inpwhich B dock lgyer0f th reeordingapgaratus
cartridge is nounted to the cartridge
1s1§a%Fo%9&‘ oglﬁ] ‘ion. [003 1] Fig. 18 is a flowhart of a

[ooggpcedur e ]Figr flerigesl brckt figgiami Bf QOmalOcb@folRE dfhBe recording
recordi ng apparatus, according to an enbodi nent of the
apparagese atcording ka arocmp@cbmzpt Hithe pregent gmvantpar spect i ve vi ew .
[00%] a packalgl ngl% ! ar%oe emp?I ngtlmlng diagrams of a sensor
signal outputted from a first optical sensor and a second optical sensor, respectively, of
the recording apparatus when a first ink cartridge is mounted to the cartridge mounting
portion.
[0030] Figs. 17(c) and 17(d) are exemplary timing diagrams of a sensor
signal outputted from the first optical sensor and the second optical sensor, respectively,
of the recording appératus when a second ink cartridge is mounted to the cartridge
mounting portion.

[0031] Fig. 18 is a flowchart of a procedure performed by the main controller

of the recording apparatus, according to an embodiment of the present invention.



the ink cartridge of Figs. 2(a) and 2(b) enclosed in a

packagi ng nenber, according to yet another enbodi nent
W@P00Bh234pr esent i nvention. [©033] Fig. 20 is aPCT/JP2008/056263

cross-sectional view of an ink cartridge nounted to

the cartridge nounting portion, according to another

enbodi ment of the present invention. [0034] Fig. 21

i.S.a cross-sectional view of thg i nk cart ri dge bei ng
[0G32kct ed frEid £hés & RFBPICHYE VIFOUIAE P RECksEIE BFRNGFMERtLomprising

' the%gﬁ CHILL &g‘g th % f2(%)2£1§1) %@ggnglg%kaé{laa) Sacﬁlé@g%\(rke Vef,%cc&la?ng to

yet@ﬁbﬂl@f‘é{hbéﬁin@ﬁt d?elﬁeegs@wnib@nmk cartridge 10" ink
cartridge 20 main body 2 1 novable nenber 22 cover

[O%éhbe!r 23 Eigi RO sgmqngpsa_mctmal viesw phagn ik edrtyivige mounted to the
cHin,Borhhan S0.2Lt, Ltake, BorLion O8 Lrk st Vi
Q! 245 0o 00 O, B s s
froﬁpthe caltridgeifamtiag poajvhiof &ig.20nsor 250 recordi ng
Do e Bk T and (b are Hide Siehs rJf e 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
100 ink chamber
140 translucent portion
189 signal blocking portion
191 signal blocking portion
199 signal blocking portion
200 main controller
230 optical sensor
235 optical sensor

250 recording apparatus
276 cartridge mounting portion



Best Mbde for Carrying Qut the Invention [0036]
Enbodi nents of the present invention and their
wo e@Bu2xa80 and t echni cal advamt ages nay be underGrt/aredodns6263
referring to Figs. [-22(b), |ike nunerals being used
for like corresponding portions in the various
drawi ngs. [0037] Referring to Fig. 1, a recording
parat us 250 according to an enbodi nent of the
12%?e@§ﬁﬂ@ﬁﬂmwﬁm%nom@ndeplcted The recordi ng appar at us

0 ses. a ee Jng apparatus 252, a
Beﬁztaaﬂé‘f Eﬁ'r ﬂﬁy'é‘ﬁpgg‘?tpt?'ﬁy B3 recording unit 254, and
[oogsEar tri dgempBeHehRBERY f)ﬂeéérﬁt ZhBntiéh BAPBir ERGrek HAY technical

is provided at the bottom of the recording

advapfagesamag b2aMdertosdd Hyerefesrindg tqRipsr 1420&3)1 like admeralst beéng used
paper feed tray 257 are fed, one by one, to a path 259

forwepﬂ@eﬁyag@pgp@wmw thp yareHs Eawings. [ 0038] The
: [oogzg”Sf erriRga a't'oatf‘fgl 53 're%ogdlggoﬁgrak E?& a%@érﬁmg to an

and conprises a ¥irst ansterri
emb&dil@h6 of Gthe aftesent SBEIdn PRI Hepdéted. ATHE elreEdnﬂﬁlgr ab;ba@itﬁs 250
262. The pair of transferring rollers 261 is
comprises a@apet foedingeppapatus 2sdnasranefenfing hgparasuo?2 i, rageo;mrdmg unit

54 i er-transferri directi n and _
254 @aﬂﬁ@rﬁrﬁﬁg FRQPPIiBE 203198 7/8- pAsPAREBAGY G 2t Provided at he

o A SO o s

tray 23hat ded, ede bpwas,do a ppihaB50byabe paper fdedingedppantus 252.
transferrlng rollers 261, and the recording unit 254

[0038] posi t | oheay trapgfowinghapparaiee 253615, dmppsedalgethespath 259, and

sheet of ssin over | at en

corgB i TSP g e el B3ER T oiRA SeRbEe! BB s

264 hefhel Saiflof ‘ﬁ'ﬁﬁifgﬁﬁllgt RldrsPRACTs SHsifdIRE I er%s?réﬁn side of the
positioned on the downstream end of the path 2 by

recofdéngpanit 264 irt a papdraransierringoditeetion,26id thp @a#Gif tiﬁnefernng rollers
recordi ng, unit 254 conpr.ises_a carriage 266 and a

262 is PoritiPAc Prethg downstrrshsiderinthe pm-,erér@mﬁeggg digggtionrpe

(00R8FO" 91 N9 RSAcl: 572 ROURY 13RS 54014 AOlraRh AU f BA 264

rol boar as a uraI| nozzles
by fiRIpaRb ifaasPirhg rdles Q81 Mindgee 1%6&dirﬁg @dlt Ziabis Yoo SiHBRAr b8 the
by a supporting rail, and is configured to slide in
platen@6di r datimage wsleccprded om thetsheetpd paperlassieg overfthegyplaten 264 by
The sub-ta %pured to stor

ink to be .
the g TG 4, B0k 3, 1681 ool i e Eﬁ%ﬁé)aa?redlscharge
e 98 phSHol R, drh e 1R no‘%ﬁ et ghIR otk 539 e Pl of ansferring
rolReyBH2. based on the inage S|gnals The recordlng
aratus 250 conprises a main controller200 (shown in
[OOFBE 16) f Bhe reeprding unitndp4 semprisevr aamigee pp@ned uzecesiing head

2723 oun{éﬁ t6 there Carriage 266. The recording head 272 comprises a sub-tank 268

and a head control board 270, and has a plurality of nozzles 274 formed therein. The
carriage 266 is slidably supported by a supporting rail, and is configured to slide in the
direction vertical to the paper plane of Fig. 1. The sub-tank 268 is configured to store
ink to be supplied to the nozzles 274. When image signals a£e supplied to the head
control board 270, ink is discharged from the nozzles 274 toward the sheet of paper

based on the image signals. The recording apparatus 250 comprises a main controller



signals are outputted fromthe main controller 200 and

supplied to the head control board 270. [0041] An ink
wa@aoosnedge 10 is configured 8o be nounted to tPET/JP2008/056263

cartridge nounting portion 276. The cartridge nounting

portion 276 conprises a plurality of cases 280, each

of which is configured to receive a correspondi ng i nk

cartridge 10 therein. -For exanple, the cartrldge

200 iewinnig Bigr L bbhorogantrobling ﬂ@e@cerémg appaeaiup 360, apghthe image
seBE Do APy AR, BBIRRRLErh B0 o IS s i
boat® 276 confl gured to be nounted to and renoved fromthe
cartridge nmounting portion 276. The ink cartridge 10
[008blpri ses Anriakrcabridge 20, isaamiﬁgimednlai be booptedOto the cartridge
co ri ses Jé chanber 100 confi 39 to store iTk )
le-portion Ad6; nkh | FRURtinEoRATING 27 A EORRETLR PhoBlity of
r | -78.. 10042
°a5%5°2w 2eE ﬁfgﬁ? 19?&9%@%? BEEak Ecﬁ%fg%%n&ﬁéomk Hfitbee 10

thegdirf.f efo2 Rikample, GRr ariridge memying pottich 2T E@nprides Kour cases 280,
capacities or nmay store different initial anounts of
and w@h casm%ﬁagorsqspel@ismeansmaﬁudgﬁ comiEning, fgdlffemrﬁ@lalor of ink.

The 1k caiidef ADa® £onfiflaret ' be sl fo st it 3 Sltridge

nt | Hor
i 10T 0B 0

bodys2@ @nmipgjseseah itk clmrntlsmtl(IOheonfrghredarot stortgadk theredmdantOink is
are nounted to the sane case 280 of the cartrlggg2i7§

suppligchtrprgh %Wtqhembmlé)o toie reeerdingihegd & phuiaan sk

f tq.d f S -
O 91l oS Y 8 o0 e
car@fd@):s mafz Bave ﬁﬁ@ﬁent Ak hpacitivd o 1d(Jtdre &ﬁ@i‘eﬁtﬂﬁltlﬁﬁﬁﬁlbﬁrﬁg Sf ink,

has.a substantially flat, hexahedron shape.

. andahay bterej thk same wlpdg$, e.gs blackiigat dtbr leyammapleaa ﬁmlﬂqcartmlge 10 -

I h d f h h f th . e
gffcgfﬂﬁ'i Z}e Yeag %Fs 1Pﬁ ?\@339%%& lgh %'P fdkt)\?sgsr tszﬂ% Jiésrsm fpitial
amgimé Bﬁmtknﬁn& Bferﬂhg gﬁnggoﬁ)‘?sf?k n%&%g& % 18l aﬁlgoagp%?atus 250

I's greatér t ant the ink cartrid

is cofifigdbd, Sneh thak theank chdigdzed Q 0GAATI0 5@ InAUEASH, the s@ne cése 280
mai n body 20, a novabl e nenber 21, a cover nenber 22,
of the ¢anridgeemountingepartipn 23pr i hoe resorgling apmaatus 350 #sopanfigured to

spr.i ngs. and..24. The nain bo |ses an ink
el SR ARicR AR g s paPTeg 3 TR (S GAT Boember 2 1
[ooag@ the qué}énfﬁg%% 23(N B{1, &R 210 th@an artrid
t%}]}grel n. Each the® ha (a§ %dgg%?§0 tbe;’ne m)vagﬁ’y or e
10 Bds,a snbstami@lyd]m drexalmalhm sh&ﬁe [ SAfV\Odﬂ’(Eﬁf e iak rcasmdge as 1ndlcated
material, e.g. .nylon, pol a/et hyl ene, . pol ypropyl ene, or
by @ﬁ@qoivxkél 1E§nr@1at1vely short, and each of a height of the ink cartridge 10, as
indicated by an arrow 32, and a depth of the ink cartridge 10, as indicated by an arrow
33, is greater than the width of the ink cartridge 10.
[0044] The ink cartfidge 10 comprises a case, €.g., a main body 20, a
movable member 21, a cover member 22, and at least one coil spring, e.g., a pair of coil
springs 23 and 24. The main body 20 comprises an ink chamber 100 for storing ink.
The movable member 21 and the cover member 22 encloses the main body 20 therein.

Each of the main body 20, the movable member 21, and the cover member 22 is formed



conmbi nations thereof. [0045] The ink cartridge 10 is
inserted into the recording apparatus in a direction
WO padBa246@ by an arrow 30 i'nSan upright state.P@I/ir2008/056263
portion 20a of the main body is enclosed by the
novabl e menber 21, and a rear portion 20b of the main
body 20 is enclosed by the cover nenber 22.
Accordingly, in this enbodinent of the present )
of javesini swterishee gy antlorpopelyethylzoe, ipolyprenyéaneedrbyhe Hike, and
ngvaple @;qger 21, and the rear portion 20b is
COMPIRUNS LIRSS t he cover member 22. [0046] The novabl e
[o0gs[oer 2 1The iflORAkAIPCHD GO ifehtl® ihtd hBEreBSiRIE apparatus in a
ditection, as indicated by the arrow 33, withrespect
dir¢atioh hdicaedbyp el wrr@®.30Tih @n rprightl statere niefron® pdrtioa 20a of the main
configured tqQ nove with respect to main body 20. .
bodyjis coetosed by, therpovabl 1, 2nd 5 rgarpritipRy .3?56 @t ths mapbody
t ISt Sitli S i Fl gs:. .
20 JE MR by B Saliohbullep25 AORLGiS, i Uiy, FRgROR o e

r

prefés iifveftion, tRFrént godtidn 20RGS protdet@d by the ME&}aBldraebiberal1daid the
second position, as shown in Figs. 2(a) and 8, in

reappdrtion 20 idpretepted by thexcover memberi 2% ¢l osest position to
U front face 41. \Wen the.novabl e ne r.2.1 js.at. .
lo%ﬁﬁ first IE‘EE?‘PY e bﬁégﬁes %Pngﬁp{qd&ﬂrgﬁﬁe trhtélerdaw%@ctwn,
| i G Iy, -
o HEEREH f e g 95, B LU ARl RN gl

21 ishnfipoied té moee $ith rkspeavto aimindodeRd., Speeifically, movable member
predeterm ned amount of force greater than the biasing
21 sscnopligeed theore between f A postiamds shows irgligh.i26b) and %, frewhich

abl e .megper .21,. and therehy th abl nber.
o R e AL et 1 PR At orh i LR 4T o Bampin gty and
a séoh@PoSifioR astho@hin IFls2 86 RAA 8 HWRRhGROVABE SiefbBér 21 is at its
novabl e menber 2 1 and 1S pressed by the novabl e
closastripesitiéd to almd frant fack 4duppVhenpthet movatdd nemdreg@d isravrthe first

roet 11 P B34 seeichs £bs m
ol o 5158 AR 03 OREBRLE BRTREn ¥ 1o

embSEMRAEC WHenROPreliétOnihed hidBuitt! dfSfordeOgreiteP than tthe biagfhgFdrce of
separates fromthe novabl e nenber 21, and the ink '

thesenibbpringsr23 end 38 iseapplied to ghe meoviahksi thembér 2heamb thenthy the
er 21. . The entire veabl.e menber 2 iS..
moR P PIFEH 2] GroSEEPRYRE DS Pouion [4 BF SECF\PORKOR 4 fod$4 of an
- f I - i | i j N
air (6 pOERTD Yhrdef @5 midyabR BRLD fIaRP Ve M INE Hovable
mefiibebal, and ahSink Gupplguseton @0s¢idegentioal lay inside of the movable

sinultaneousu% nove in a second direction opposite the.
mefribes; 21 gfor extend eutside theemewatile spembrys23 When 2he predetermined

amglcl)nr{t 3% f(:)trée Ear% eagefd ﬁglg iern%va ier gl%rtﬂ grn2ﬁnaq1dt %%re%?ctgg gnovable
member 21' subsequently moves from the second position to the first position, the rod 84
separates from the movable member 21, and the ink supply portion 90 returns to the
inside of the movable member 21. The entire moveable member 21 is conﬁguxéd to
éubstantially simultaneously move in a first direction relative to the main body 20 when
the coil springs 23 and 24 expand, and the entire moveable member 21 is configured to

substantially simultaneously move in a second direction opposite the first direction



direction is substantially parallel to each of the
expansi on direction and the contraction direction of

WO b@sazi4Bo springs 23 and 24.10 n anot her enbodi PENTR2008/056263
di scussed in detail below and shown in Figs. 2(c),
2(d), 3(c), and 3(d), an opening 180" may be forned
through a front wall 161 of the novable nenber 2 1
adj acent to and in alignment with the air_intake

w gbﬂﬁ sl sm;ngss, #erandrik contigetp igelh of éhedﬁﬁ;é ywtmnean%ry second
dlI‘(??E ﬁﬂi? § %Tnﬁﬁlgf Wrgléel'lﬁ gaﬁ%o?ts tgle eglg’%tnﬁlg)n @{fcg ﬁlgﬁontractlon

diretin 5Fi the RO YSpAAgNS afd 24DSIRBAG AL éinlsécﬁﬁlenth %@hg@a QR detail
shape. Wen tﬁe rnk cartridge 10 is nmounted to the

below amtli shgwpoint Fign 24€), t2d), Be)oamdi B(g).appapaings 18Q' Imayrhe fiormed
e romsvelhd6f P HE OIS member 2L Adifckat toyan i fliggment with
‘ thefaﬁclﬁtaﬁg’ g ortidf] 80 Q&h#ﬂépa Bffportéht oﬁ@fé a{Jirglltéj ég&ﬂ%&)ﬁ)th%lf&%e to the

conprises a pair o e aces Oppose€

rodeBAGRstedd el the Bidstalsia edentter R heapsiivig theforse td3herdd 840 1 s
connected to the front face 41, the rear face 42, the

- [0048b face 4Bhe main bchief %blnasmubsteetlaﬂqf flatahsxabgdren geape. When

the G FRATAER Q11 IR BdE ognGre PGOF PO B ngsirrpps, the
f f f
ma R Rt A, P“%‘“ts% I i B0 JRmRlL OB RS b 41, 2

rear/ fhce ﬂﬂ,ea mprfacenﬁa,lmdpihd’ttonnfaaé) 44antih¢ main bddys2(pghy comprises a
portion 90. Moreover, the side face 45 or the side
paiy g%%dq@ceqﬁﬁ B@f{ fi6 “@éﬁhp}gpggeseag fothem and e@ch ogthe 51de faces 45 and

45 I SOBREETL el SR o B Yo 2 Ly 45 4o
facé g4 m E&hdﬁfsidEQ‘a@é% 451 AB XY 8 Kurkire a&é&eﬁlﬁbﬁ] is E‘:ﬁelf t'haﬁTEach ofa
50 is forned of a translucent resin materia i.e., a '

surfacepepanfahe front feer#t 1t thamegydacerd2, tlesiop facet 43, jaall the gottom face
pol yacetal, nylon, polyethylene, or polypropyl ene, and
44.conbi nati ons t her eof , to allow light to pass

th .
OOBEPL X0V, SN2 B8 4 b Bl 7, g

portitig B0} zhﬁltthé lisk &fp@[}epéﬁloh 96. f MuiEovef) thessid@fach elSGdrttﬁé elde face
in the expansi on and contraction directions of the

46, ogiboths spmpysespfiime. 242 Waasiueent filioi | Segsifically, the fdmds avelded

an d ct 0Q49 50 c ri ses, a
to i REe A S0Pt Bkt raong S 3L schled B BT RY " GiFe, i Hamber
100/hktetn. O 2 hefifind '3' &4 fd@ﬁ’ﬂeh of g%raﬁﬁlﬁcd%? $dshd Hﬁ?é#law ifeh 'antridgﬁarent
out er perlphera wal he outer peripheral Wal
or skrrAfichnpagerit Desi mwdriase g2pcaya:etantrggmabolget¢iytéﬁé | mepoUp@opylene,
frame, 50. The outer peripheral wall 51 and the inner

and,\gpmbingtionsy therrat.f oo élglhéftft Passqthereflraugly ang: the fralgﬁtSO is
fon\;\llg? syé 1j§C hog'lG Of:ﬁht heJﬁP rt{']arr?eogj(y is suﬁ'lc1en‘taly(1)'1ugti , 'sublf {hap Bl ﬁape of
the frame 50 is not be altered in the expansion and contraction directions of the coil
springs 23 and 24 when the coil sprints 23 and 24 expand and contract.

[0049] The frame 50 comprises an outer peripheral wall 51 and a plurality of
inner walls 52. The inner walls 52 are positioned within the outer peripheral wall 51.
The outer peripheral wéll 51 and the inner walls 52 are integral and define the frame 50.

The outer peripheral wall 51 and the iﬁner walls 52 extend from the left side face 45 to



shape extending along the front face 41, the top face
43, the rear face 42, and the bottom face 44, and
wo erosg2@8Gpace i nsi de. Accorldi ngly, an openi ngPGIaP2068/056263
fornmed on the left side face 45 of the franme 50, and
an opening 57b is formed on the right side face 46.
[ 0050] The filnms are wel ded to the side faces 45 and
46 of the frame 50, respectively, via ultrasonic

thewiightisidefaca Afl of the B hPAY 28,7 alkmenterperipperal well 5 basgreannular

shaf e ing Hobl el 55 Sekre !t piBiea e 18 P 433 bortom
facé 1411 Nghdf RHM Eréﬁaderlﬁsﬁé‘an})@croréiggl?/r A bt 57éteﬂs3forrﬁé?ieon the left

I'ms may be omtted, and the ane 50 may have a
51dq:)ﬁlcal45 of theifpad: 50; and an openigh5fies fomeld dnithée nglhtemderfhcm%
50 defines_the ink chamber 100 therein. [0051

[00Bher wal | Eheshlms areppelded &é‘aphwl@ Hages 455 46 bf the frame 50,
s e RE B3 U8 SlBlee i ol g PRlE 570 are

covieftdety il respedivefilrhd) Sush @R alfpat¢dsurfduil@ed B @5 e pékipheral
46. Accordingly, the filmis pr evented from saggi ng.

walﬂ/tﬁrlemdethe ﬂhmwfqrmethfmm&bctlem’oerrb@@ 2Alteraativelyghe diless may be

2 for t owar in body .20, th
omiEo it EoREE PHERHBODE SFAISPS SOHAGER HEDEoYER that the
P IR thSink kbG8 dipelhe I nner valls 52

Accor |ngly, amage to the nmain body 20 and the filns

[0068] pr eventHik inh&0Walls 82 ardfsositibreddwithinanspace suddthded by the
forned in the rear face 42 of the franme 50. The ink

outerrperipheret Wath S poand the flmgare aveéciﬂdéo Al outen egdge ppitioas pEdie inner
waﬂggf%\gl} dSIa &e th gdﬁ ;ﬁ% eS/ 1%%1t ds {chg élgethé Fih i]; %(r:e%ented

froﬂnr!;taéglﬂg"?tlk/l%fbo%{ whérGhd Moldblé hiéhﬁ)e?@ﬂﬂﬁ@ﬂfc%b&ﬂn%’b& 22 are
an rnterior of the ink chamber 100. The ink

- deformtedadwetd the naor bodyS2D), itlse dufmfma;;mn@df theomdvetblostember 21kand the -
into the_jinteri.or %f the i nk chanber 100Q therethrou
CO%@WHP%H BiegtHsted by dhe inper wa f efbqcqrdipgly.demage te, ¢ main

[led with ink, the ink
bOdyrHt‘b gq@ﬁ%sllggrét\%&% is closed by positioning a plug
[0052] t he i nkah fkriagodictien ppAMS0 1GRdrmb BEBE réartficRnl dfaRd frame
portion 140 is positioned at the front face 4 1 of the

50.f rEhresink dntzodhiction pertid SO hesra tshibstantially wahmh'rcaub@e feymed therein,

4T3 SUEL Bk Y ARt o e
e SIS Sy 8 B e o,

Thé inkritrédliction Port 150 ds tomfipured @itrpdudei ink intd the 1$1tefr1©f € che ink
of a translucent resinmaterial to allow |ight to pass

chagber 4 0% thamefhrough when the ink cartridge 10 is manufactured. - After the ink
chamber 100 is filled with ink, the ink introduction port 150 is closed by posmomng a
plug in the ink introduction port 150.

[0053] A translucent portion 140 is positioned at the front face 41 of the
frame 50 and extends from the ink chamber 100. An amount of ink stored in the ink
chamber is optically or visually detected through the translucent portion 140. The

translucent portion 140 is integral with the frame 50, and is formed of the same material

as the frame 50, e.g., the translucent portion 140 is formed of a translucent resin



[0054] The translucent portion 140 projects outward

froma center portion of the front face 4 1 of the
worzos/1aagy 20 in a directi onldpposite from t hep@TkP2008/056263

chanmber 100. The translucent portion 140 is

partitioned by five rectangular walls and has a

substantially a holl ow box shape. For exanple, the

translucent portion 140 is partitioned by a front wall
maierighto allopglight & pass theretbraugh.140b, top wal i 140c, and

t L. 14Qd, The fr. 1. 140 d 1] el

B3 e 1o R Rpdrigt 40 Biaiects a5 FRRCe B¢ poftion of

thef fBGHR f4beld 1VF the BY: r10 inedditicibA BB Sositd MNP Bielini© Ehahtsie 100.
walls 140b is connecfed to the front face 4 1 and the

Thé rtoarislugedt! pddion, 14thds t paptitieded by Ofivé sectamgudart edlls cantlopas a
ends of the front Il 140a and the side I1's 14Qb, .
SUbéF?&UPﬁié el &% ﬁﬁanﬁm For exameles dee tt@n%@@% rRosHeRs 140 is

. I 0 t ifle I
P 1?%%5@? ?%&w@ﬁhd]t‘@é’o? P ?]E g)ffs %n‘?ﬁl\?\sa} %ﬁ%a&lélgqﬁg% sand bottom

wallnaodt hehevirdhiwell 140 ektefdy pdralte? té the frBA5fate h@nd is separated
transl ucent portion 140 is configured to be sandw ched

fropethaefzentfa¢d ghibyenpredetagniskd distancenofhe painrgf sidedwalls 140b is

corsfigeio fiaront ey S0 e fgfloval FAtRL R e Bl b R cnungeged to

topt Gfls "7 GRE HbROwARAADALHE thetéis%aﬁmlubﬁ,%@ythé !T)gttom wall 140d is
[ gﬁt-em tting el ement passes through the side vval?s

coriéOted an dhoitemrende vl @i faynttwal 1 4@hind the sidel wallel 40be nMoreover,
[ 0056] The translucent portion 140 has an inner space

themwidtly of the Hortglbi 40a igkase thap sheywidtih efiths Jroph face Abnt  wal |

a, the sjd |Is 140b e top wall 140c and the
(0G537F om e Thé Feiostardtiv 1OR doffieBi o B syl dBeen o
: ligﬁttlﬁniittﬁ{geéleﬁxﬁﬁtcgm}‘ﬁﬁo@ﬂ}j ahd'@ li(ijglh-rmgreleh%t (B&tOsHOWG) of an

i nner space 142 is configured to be in fluid
- optiaahsensoc Gtot showw )t b.gt hhotb ribternupter, ohourited tonthe abeomtieg apparatus.

Lighb it B e SRroBE g et aoes HTUgh dhepos B 340 and is
recgfvggbgﬂﬁlgmﬁicemg erhdf based on an amount of ink
wi T hi I'n

chanber 100. [0057] The arm 70 is used

[0056] det ect | Tige tragsl@d¥Bt! portidh 140Khat 41 Bhet SpdcBel42Niérmed therein,
chanber 100. The arm 70 conprises the signal bl ocking

whisdris idefinerbysthe dnart evill 149er ofsideanallsal 4060l tppmalldd07 3nd the
t th er .end thereaof. The 70 i i vot abl
boom ek BA0E; Thefe is Do wal PenpRes DRiEGh b ingeh Age 142 and the

inkMeHALBM $60,GRIANURE iffer tsﬁfceollqb% cBﬁﬁ%LHQ@ k@be \i@hlluldsélo [fication
specific gravity of the float portion 73 is less than

withlthe fpaiorfof chegnka ¢hdnybeafl 00Nk AsigitabBlocKing pertionk72cdfahdatim 70 is
100. The float portion 73 has a hollow forned therein,

confpayred toaselestively gnier inte gad be memovadefromdhg inger spase 143 based on
an TRSES: SHRVAL dnAE: SRURNALY. fised on the '

[0057] The arm 70 is used in detecting the amount of ink stored in the ink

chamber 100. The arm 70 comprises the signal blocking portion 72 at one end thereof,
and a float portion 73 at the other end thereof. The arm 70 is pivotably supported at a
rib 74 extending upright from the widthwise center of the outer peripheral wall 51.
The specific gravity of the float portion 73 is less than the specific gravity of ink stored
in fhe 'ink chamber 100. The float portion 73 has' a hollow formed therein, and floats



amount of ink within the ink chanber 100, and the arm
70 pivots based on the novenent of the float portion
WO 2008/Ttesr i b 74 is positioned at the outer perP@Eh@Er008/056263
wal | 5 1 adjacent to a corner of the front face 4 1
and the bottomface 44. Referring to Fig. 6, the rib
74 conprises a supporting portion 77 configured to
pi votably support the arm 70. [0058] Referring to
on figyisd, sughagha the Aeatapartiq 73 sn@@gulmmrrb@n sownwarthbasefeon the

ockiLn ort| n 72 |oned n .the . nner
amBued e Sl T S 1, B s AL 70w Vel§ e fop the
mob&RerdtVf tiEAGR %Brtﬂ&ion quhe SRS (f)osﬁlﬁﬁecﬁétgﬁ@bu@rl SHhBEA wall
portion /72 contacts the bottom wall
51 adjacest tececdrn@asfithofrodt4acet 41 anithde ha)ttt)m I&Eegﬂg aneferrmg to Fig. 6,

bI ocking portion 72 within_the inner space_ 142 of the
HSqOmEISES B SYRPOEHE Nostab{eronfighisd to Rivoiabbysippert thgam 70.

t he nk f 0
o2 G D5 S R S e
blodiiflg bbRios! nﬂggoﬁh&iéﬁl iA theMiQhdri sPhce /12421 W0hedisa SufficiBitt dnktfint of ink
i nner space 2. Consequently, whether a sufficient

is smmbmthgﬁnk dlam@n&ﬂ@us Far exéraplienthe @igxabldpclm@pomon 72 contacts

S LS R P RBhaB B o
pori: Bﬁ 78 Xﬁ'iﬂ&h ?he ﬁﬂelog}agé: 4 5?&1%%81151\?\#%? IP% d?)h plﬂ%r@ovelr when the

Interrupte to nonitor e signa
amOhr afiinlg 1rpﬂfet inRRhambérsl (OGS ildsk mlmda piedbefininbé amonar of ink, the
space. ;0059] Referring to Fig. the air intake
ﬂoqetcnom;h Bmoyehgewrward ganshthe ﬁkgnalclslpclv@g pertien Jﬂag@ves out of the

orned front.f.ace 4 0
imns SHSE 16t COPRTSHO Yo g 0 acpoyp SE KTt i dhe ink
chah?oe? PPP 1sOddtbGed %stinGﬁt&Tng”@h&hgp% S@nA! bRBkIAH Cb(ﬁ’gon 72 is
thereof. The val vé storage chanber 55 extends I'n
positépiel vdihie diel ianerahadeht2maiFor &athypl@Gn optidalissndon, sﬁthI asja photo
conmuni cation with the interiqgr of the ink chanber 1Q0
integfupigie isoused; toegnitore hether thgongnal M@kgr& PPRICHK & s positioned
thRl%Ithé ? l:so conprises a val ve nechani smf or
openi ng and cl osing a path extending from
[0059E end 82R@fferrtdgetovngw the QIrigke Ey@ﬁhﬁ{ 8(®2orhPrideda cylindrical
interior of the 1nk chanber 100. exanple, the air
valvestatage ghamberrd S8ormedinrthe ontafacead I/ abasleghe fransgcentportion 140,
r|n 86, seal i ng. nenber 83, and cap 85. The
The ol S AR i PR gt v B1ee) i B o2 i, end 82
e I
theflpE P TAARIR tplae SRl B bxeay B (hE Beptf U Ect TG pain body
20,aind it efloiddoddnunibionapitiBtheiistedbi a&ﬂhednlt chdnliter 400 &t the other
edge of the end 82 of the valve storage chanber
endsthereahdwi chi ng the seal i ng nmember 83 therebetween. The

[00%8]O 85 andTltleh Gir® Fn?ake 80mmrlrb§)r also comprises a valve mechanism for

selectively opening and closing a path extending from the end 82 of the valve storage
chamber 55 to the interior of the ink chamber 100. For exaxﬁple, the air intake portion
80 comprises a valve element 87, a spring 86, a sealing member 83, and a cap 85. The
valve element 87 is configured to slide in the depth direétion of the main body 20 in the
valve storage chamber 55. The valve element 87 comprises a lid 88 and the rod 84.

The cap 85 is attached to the outer edge of the end 82 of the valve storage chamber 55,



83 have through hol es forned therethrough. Wen the

cap 85 and the sealing nenber 83 are attached to the
woondsn2rege of the end 82, a air communi cati NECPOrFA0LNS56263

1is formed by the through holes, and an inside and an

out si de of the valve storage chanber 55 is in fluid

comruni cation via air communi cating port 81. The rod

84 is inserted into the air conmmunicati ng port 81, and

sandpéching:ihe sealing fmenpker 83 thagabatwedne s I heieap 82 ard thegqaling member
f the aj 0 nicat i rt 8l uch at ap. for

85 By iongh bo RO Trha B BrnBa o aftkoaRe ety B B Wlipitember

83 LR Rk 19Fhd Sutef edgB S Mhd erfdO8ITURA 'aﬁ%hﬁ‘&uﬁé&'tihﬁ%rt_ 8§ formed
rod 84 projects outward fromthe center of the [id 88

by therthrogh hbles,and andnsideahan ogside of thigvalveOfdage dambet 68 is in

val ve el enent 87 slides, in the valve staqrage, chanper .
fluidreommpni¢atign g8 it raRuBEatREPera8 bosThs 196 84s insered infruthe air

N . CO S i e Sk:t. |

colyRBifPRHES} g MO TRIRS! R P Rl or e

air @BRiRRMicBHng YHE 81! fiRh thA a8fpeniidsting blidlced foRfedBEHRREN the
83, the air conmunicating port 8 1 I's closed, and when

rod feand thegdtesiop avalis @f thie aimcomenwicating gortelibe rTi®30dt84eprojects -
air.co ni cati 0 1 is, opened. [0062] In_the
~oufiard, ORIk i o e 88 throyghihe B PGB e RO B
Fases th Trl ' [
OBESES, | PVShYR S ot 57 0L ol L Wl 016855,
lid 88 lidgcbetheeniepostifontia witieh thetliki 8Bca@itactshe \sedling éMba®3 and

chanmber 55, thereby causing the Iid nenber 88 to .
a pegfiemén Which thelid i8R gs aenarated Som thpsealinganergberdid. | When the lid

ressed toward the val ve storage chanber . the Lid
88 BEARE e P4iHie woiPet BinRe 3t SoRut RN Pom s st g when
the"BdTR8" seBatafR Fd3S thd/ s&HIRG hemnbe 83, hBRiSBEhAUNBEting port 81 is
Accordingly, the path extending fromthe inside o% t he
opengflve st orage chanber 55 to the outside of the valve
storage chanmber 55 is opened, and the communi cation,
[005¢t ween thlé‘n;%ﬁt YeoStorEe (qhambe S HRGISEFING F6 wiges P biases the

R T A R A
stotdgk cBAAKRETS td ARk Vitside bE tid valvdétatage BRABR S 53 therdby@ausing the
pressure of the interior of the ink chanber 100 Is

lid eepunatherr 88 do genta¢icthe stslimgtmembes K3k e Whanobg roR84 as piesggditoward
Fig. 7, the ink s POLS 90 .conpri ses,.a

thecyn e Chompores Sty ABcbe A Hiseyals SREieHE R Frparpes fom the
. e ) . c p ti K

sl 8ot shall! M E LU GRGPRS! | R0,

exteidingfiom thedyisidé ofttheevillvO Rtbluge @hhmbdids toathe @usdidy afithe valve

chanmber 54 extends in the depth direction of the main
stopaggychamber 55 is opened, and the communication between the interior of the ink

chamber 100 and the outside of the main body 20 via the air intake portion 80 is
established. With air flowing in and out of the ink chamber 100 via the air intake
portion 80, the pressure of the interior of the ink chamber 100 is equalized as the
ambient pressure. _

[0063] Referring to Fig. 7, the ink supply portion 90 comprises a cylindrical
valve storage chamber 54 formed in the front face 41 below the translucent portion 140,

and the valve storage chamber 54 is open to the outside of the main body at an end 92



20, and is in fluid communication with the interior of
the ink chanber 100 at the other end thereof. [0064]

- W b@sitzdeassuppl y portion 90 dlso conprises a vab@BEJIP2008/056263
mechani sm for sel ectively opening and cl osing an ink
path extending fromthe end 92 of the val ve storage
chanber 54 to the interior of the ink chanber 100. The
|nk supply portion 90 conprises a valve elenent 97, a

e@g i nEhegGilvessterage thagnber Ahextends indheideptl dised®n of drmiin body

a I s attached the outer. ed of ,th nd. 92
20, 308 it BPOGR forutsi R Sl e AR e sPmper Fef e Sther
endXBakbfNg member 93 therebetween. The cap 95 and the
seal i ng nenber 93 have through hol es forned
[0064er et hr oulfie. inkhsupplsheorimn 9B adsodcdrhprissead valge meevhemism for
93 are attached tq the outer edge _of the end 92 of t

selepliyvely apepingandolasne andguk path exrnding from they endg92 of dhe alve
stmffgé gﬁagnl?e)f 5t4h[8 tﬁ@frr]l?elll%? .o? ﬂle ﬁ]é cﬂ%bérhﬁlol nlfhg %@ﬁé&b&)@pﬁl&mgn 90

an outside o

consrRess eal‘?rb amaﬂn A a s@nhgl be, d alifS@efn®er 93)hAd b bgp 95K
supply port 9 1 when the ink cartridge 10 i s nount ed

[006%] t he carThe eipedisuattacheyl wothei aner2sige qfobsend PA afttke valve

stofjge CBRnbH e m&”ﬁa&éﬁ? Segping MRS theteberees. ¢ The gop 95
andttﬁ@ sédlife R q’ﬁvé g@é r%ll'}ﬁ)lé/s%ﬁﬁecﬂh%mg %\Zeen rﬂﬁl@%ap 95

e seagl ng conmuni cat1 on
and tht gealing mfemblale% raie ateh@bto #lowndtedgsafali¢ 8hdio2aff thd@alve
mai n body 20 is prevented. Wen the tube is inserted
storage ehatmb,er.ﬁ‘}kars ipsupplyapart 91 is fogaed @rrzséhmgw@ hqi%s, ml the ink
and the val | ement. , 97 s
supBlyePeehe) BBy S Rid T o (iRie FTRR S8 sEinesreRfiper 54

A oy isrlﬁse?@d 1ﬁ‘tBC{h& Mk upblySpPby vARAithE uik ¢a3trAR€104s mounted to
Accordi ngly, the conmunication between the interior of

the thrtridgekmaolraimggorti®®@76nd t he outside of the nmain body
20 via the ink supply portion 90 is established, apd
[0066)e i nk i ntthe waﬂ%‘ ¥Prags chamber 34 tﬁaﬁan%aﬁwmgm bigpgs the

valxtre“ Ql?mteﬁ)t %’P fh R GRYd tor B 1%[3 ﬁac : s&:goﬁgt] tpﬁvhf% Shndt 97

I S forne

conﬁ&ts fialsealif e pRmsRd %Oir{d étﬁnﬁ@.nicﬁtlffrp be@eh thd et $f0fhe ink

face 44 of the franme 50. The recessed portions 59 and

chaerbeedgﬁgedvm loutsidsj eft thermaist boqorSZ(le)pmdnth_l Vako e tube is

insqrgd igih e&é%' %@h i e Pty el verTera 961 e valve
eletﬁ@ﬁt@?%?é(ra?eg ffo?n 19¥m‘3§99t§09%é%£st ?%gggﬁlg ggrce bPthe spring

projectfng strlp Itte portion
96,%9d th&e1éhK hepply ppﬁ@.ll 1@ g)peiid’dl p Abdrdiggly, the @dmhminidadion between

the rlr?tce::g(s)f ng the ink chamber 100 and the outside of the main body 20 via the ink
supply portion 90 is established, and the ink in the ink chamber 100 is supplied through
the tube to the recording apparatus 250.

[0067] A recessed portion 59 is formed in the top face 43 of the frame 50, and -
-a recessed portion 60 is formed in the bottom face 44 of the frame 50. The recessed
portions 59 and 60 engage with projecting strips 210 and 211 (shown in Fig.. 8),

respectively, formed on the inner surface of the cover member 22 when the rear portion

20b of the main body 20 is covered by the cover member 22. The projecting strip 210



portion 60, to provide secure engagenent between the

rear portion 20b and the cover nenber 22. [0068]
wdRedosneissg to Fig. 6, a sprih@ storage chanberPd@Pr068/056263

formed in the front face 4 1 above the val ve storage

chanber 55, and a spring storage chanber 111 is forned

in the front face 4 1 bel ow the val ve storage chanber

. b4. The spri ng storage chanbers 110 and 111 are
is Htigktodhe repersgd pprtiandy. caf tiaprnisehas sipelldindited ifherfecessed

po{tfogrk%O, ft@ ?)Fovzlldelsetc én%a?&nénq %em% ¢ reh? g)ﬁrtfgglcﬂ)t} %th@t cover
gast ’a fFear portionh=of spring storage anpers
monibér 311, respectively, define a portion of front face

4 1. Referring to Fig. 8, the coil springs 23 and 24
[0Q68¢ posi t | Belstring tchiFre. the springesterage apmbdrabifeissfotrned in the
a 111, .respectjvely. Far exanple, each of the coill .
fro3fach L abavcihg velveruchaes utber Sox 1l 4 sHoHe ofees aitey 111 i
. r
forg TR PO fr% AR RIEP Ly R i e s PP storae
chatibeas €1 an 1 Eld ateosubb@ntialyndylindteal £hdmberel ekieading\fédah ehe front

menber 2 1 by direct contact between the coil springs
facp 3 fawaptham itk ehaeber dAQ, sugh éhat at leastcr rase PRBipafespring storage

engRRRSEPE 0 Rl nf Rk 3 B i, Ritding o Fie
8, TR\ sPrin®PLind34 ale Sositiobd Within th8aalve¥iGtagd Bf¥mbers 110 and
el ement positioned between the coil springs 23 and 24

11Bndspebtively. orfor fexemple, Bacinof the eottpabge2irantdh @4 i8 Touflheé to the
coil springs 23 and 24 argiconfigured to resjlientl

fropt fase Ml cat A9 Andeandeisisoppisd fo the,moyable manaber gt the oghex end.
. ; e
sph RAEPL LMy kD0 B B 15 BRHERLEQTRAPE movabe

meffibéabl dyrifbesontdct beleenRhe 66l Sirdiea P8 dndanbaid the Gramddace 41
the spring storage chanber 111 are sufficiently

and thsamenable memherakor dyHadiréch contectthetvwgen the eeit sprangs@3 and 24
e i.n. body 2 e.g.,,are posjtioned adjacent t
and, oS0t dec iy e bl omBe 1 .3 At SHASHE Py piher element
p ot | _ | i . .
poERR e e S5 PoYEh 2 sal 2R R ghe R, B 0 AR e g
meineh2h t OTHelwoill spridgs Bhahdl4 arbeoiifigunéd foaesiliditly w@pel tHelrrovable

coil spring 24 is positioned closer to the |ower end
megbef R Fyaynfromabe fipnt fageahl by applyingpp biasgdfosse tonthe movable

f f 4 1. .[]0069] A ti 1 i
menfiRRal SFtooves it Senip Sty REPishBEE MR hofbls dper a1, the
spratl  stoitfpeS URABr | 1D BRADBE %5%3#9@95 thamB6r MOV &Rk Esufficiently
nmenber 21, such that the novabl e nenber 2 1 slides
separrdtéd fespeath tothdrhia thei heildgir@@ion aofd thehmaguppdy tA0ne.g., are
o GpRsEh adjacentriguoRRA R FBAL RDUT ok G 8] it beighperatien In

otk W, BRI BtiSpRYe 8 Ss BYRRSIC e BTRE lippet 2nd 38 tf front face 41

than to the lower end of the front face 41, and the coil spring 24 is positioned closer to

the lower end of the front face 41 than to the upper end of the front face 41.

[0069] | A supporting member 115 iS formed at an front end of the top face 43
of the frame 50. Thé supporting member 115 supports the movable member 21, such
that the movable member 21 slides with respect to the main body 20, and the supporting

member 115 limits the sliding range of the movable member 21. . The movable



supporting menber 116 described | ater. The supporting

menber 115 is integral with the frame 50. The
waeuppozsBng menber 115 conprikes a first portipor/ir808/056263

extending vertically upward fromthe top face 43, a

second portion 119 extending froman top end of the

first portion 118 in the direction of insertion 30 in

par al_| el to t he face 43, .and a_ hook portion 120
mepbengd igslidably émpoeﬁ@ apfwe ointe by fhe ﬁBPHOF‘H}g megbghdl5 and a

2 r e
s BALHPHY GeoefbedBich 2 “phe spol i TREmS 1133 ififral with
thet f#8né S0ONThe @ﬁ%pd?ﬂngl *eniter bep ctokrrpritsébea HRbORrtich 18 téxMding
of the main bo [0070] The supporting nenber 116 '
vemadlysumgarémonmhleyon fage $dneseshad podiontlng extepdiog fionyan top end
er 115, ositi ed at ron nd, of t
of B thaoraie! Fanghe ¢ Ton ahasion Aenggist B GRpe A3, and
a BHR o't 80 Ktmelt o'y K0f EhE T (0 sel (HRANY 1 80908 extending

upwid. bat gapm2Dds e 4ékmed tRe0EIMCthP 8Edond rpoﬂtaﬁa B9taddh&gp face 43,
froman end of the first portion 124 in the direction
whigh glleswsrthe serosd porionallQ) todrend dn ithehejglt diractior of fhg mamgbody
20.2 hook portion 126 forned at an front end of the
'second portion 125 and extendi ng downward. [0071]

[ooRef erring Tﬁb Eﬁ rtlr%(lﬁlmgélbil@ﬁ'gs ﬁibgéleltruﬁl 106 k&)ametslﬁﬁpe as the

novabl e nmenb and the cover 2, according
: supportarg matnbeli hténbndbﬁs pdritiqued s at front\emd taf dhe beltcﬁn face 44 of the
epi cted. The cover rrerrber 22 has a_contai ner. shape,

fralalﬁ @0 s The ﬁFH’R?E‘F%’de@ berc Hidnindatse! il the &Pnlﬁoipe %0%@1868 a
firs; lpo%t?oqhm @xt%ﬁ’&% aﬂﬁg ed[ Y vf:al;c? oy Fhe gom | ]agt*tzhgag s8cond

ape corre pon e OU er s

portiBar1 2P @ktcnBitg 2 ad RA GO YIRS fiF¥E PbTon 424 GARRY diS&Siod of @Rertion
wal | 212 faC| ng and covering t rear face 42 of the

--30 maparaljddy thobottpm (ﬁ@pe\ﬂdi, and a:hot)hmortgmalr% fooved phen frhet end of -
face.43 qof the a bottomwall 214
thefs g‘?nﬁlé’oéﬁ‘ﬂil ‘%M&Fﬁ)f ace 44 of the main
y 20, I f gj;égd r o
[00??]36 face 4?%&#%\4? F{l%méﬁ) 3?@ g ar81d1 @g&r {lhg %tléd\%g Iﬁéfhber 21
and @ dflg/eﬁﬁfénﬂfev Qpj agoidigg 1o gﬂtensbodﬁnéxﬂaff tHé pafserithiaverion, are

bOdé The wal |s 212-216 define a space therein
depigfedh iThecenver guembert 32 abasodmeoripiack 1#hapee sandpds toopfigured to

nenb ortio heto wal | 213
scctyoqate 6 o RErHsB D ot i By 29 hiffin o nf s Jhimber 22
has4§ fiaf sﬁ g cﬁﬁbif)oﬁ@i‘ﬂg té Qhéj&fltbf‘ §l§ap@ dJfaké FEaF PortRAEND. 1880 cover

herebetween. "I n anot her enbodinment, a latching recess
menﬂ:pr p2 cbmpnm}i ai reart Wall 20D faf(mmgar(thm}fermgl ¢thenmamnfaoel 92 20 the main
may be fornmed in the top wall 213 of the cove
bo%%eq; togzwall 213 facing and covering the top face 43 of the main body 20, a
bottom wall 214 facing and covering the bottom face 44 of the main body 20, a left wall
215 facing and covering the left side face 45 of the main body 20, and a right wall 216
facing and covering the right side face 46 of the main body 20. The walls 212-216
define a space therein which is configured to accommodate the rear portion 20b. In an
embodiment, a portion of the top wall 213 of the cover member 22 and a portion of the
top face 43 of the main body 20 defines a latching recess 1000 therebetween. In

another embodiment, a latching recess may be formed in the top face 43 of the main



[0072] The projecting strips 210 and 211 are
positioned on the inner surface of the cover nenber 22
wadjoaaenso t o t he opening of e cover nmember 2BCT/IF808/056263
projecting strips 210 and 211 are at positions
corresponding to the recessed portions 59 and 60. The
projecting strip 210 is fitted to the recessed portion
orned.in the top face 43 of the main body 20, and

59 f
bodyii), gF Ba% bt ifergnedtin the top walli2d 3 of theggverymemaer @e essed

10032y ' 30, ALGPRRRYHG stbf 21 TR T A6 o5l o SRRy surtce

of IRITBEVer ZRemBerS 22 Wddc¥nte 0 @e Bpeniitl) 68]thd R vEDYRRIRr 22. The
menber 2 1 has a container shape, and is configured to

projectingmtoigha 240 tahe 21 I aretat positibmmcoz@apaidingo thereressed podns 59
rej,n. The.novabl e nenber 2.1 has fl at e ..
and G HBICFEg §ppdodu s hikp ée“ﬁ’tssegﬁé’”ﬁ?lb%ﬁf] idsyeg i fhe top
. . | .
focf 48 ot AR BA0y 20,100 o pfi i HBDAF s fudd @fe #bised Bérion
60 Yorhed 16 thedsttobi fage déhef tHemmiiadedy 300f Atb@rdinglyn tHeadyin2ddy 20
a bottomwall 164 covering the bottom face 44 of the
andthe goYss aRenpwr 23 iy sepurelyngagwls covering the left side
e 45 of..the i.n_bo w.and a ctight wall . 166
10023 6r gt S ToURE wieaibér 2005 A Sotalie St i it Sopfgured to
acchignotdlel the B2 fRfortl20d STRhEmaRAsRly 0ah&kH. WHihe E'P)%dv%ble member

configured to acconmodate the front portion 20a.
21 he9d4f]at Bhapd edrrespanding 65 tiencuteth shape gift theveftdnt H6Ricax2Gand The
fromthe front wall 161 in the depth direction of t

mojghle, mesrier 20 comprisey @ dronh avallekql Laring the deonk dacgt ohe main
by AR LR85 R 05 AP R mAR o2 ] B fom g 164

cov@fiflg theebdtiont faceal| of IO maARE bady 20y kdeft walll Fe5aveRhg tHedeft side
| eft side face 45 and the right side face 46, such

. face Rdtof theemainhody @Onandoeright walk | 6Gdesvesing thehtight sideofaeq 46 of the
an. e [ t of t ent invention, at ]east a

mafiopidioAtut [ avasy Lo Eerarey o Phecs, SEreinpstishts opgeured to

mm&%ﬁﬁéggq?%nggﬁgﬁmﬁﬁg%coIor of ink stored in the ink

cha t he novabl e menber 2 1 readily

[0074i cat es Tleelefinwald dbSrand aharightewall [186 Extendnfeormalé ifloat wall
menber 2 1 conprises a signal bl ocking arran

t
161 @ethe dlepthghisection o Ricraiarbogy @8 adcoyesthe defe gide dacer4s7and the

. formed therethrough, ,s rtq.n ars ,168.and 1 .

rgt el o o, L SR SR8 a8 Ryeh e, merhgr 21

slidRB (RPRA WAl 189 adPiheRthi REN 866 LQUS _I}ku,ic{e%?fm:es%f @k NéM6ide face
to Figs. 2(a)-3(b), the cutout 187 is forned at a

45 gmhthe righf sidé fake 461 suokathat thé movahld rhémber @ alitlesl Sitodthly.

configured to exgose the translucent portigon 140 to
[0075] In an embodiment of the present invention, at least a portion of the

movable member 21 has substantially the same color as the color of ink stored in the ink
chamber 100, such that the movable member 21 readily indicates the ink color to a user.
[0076] The movable member 21 comprises a signal blocking arrangement
185, a signal blocking arrangement 186, a cutout 187 formed theréthrough, supporting
bars 168 and 169, slide grooves 171 and 172, a pressing portion 174, and an opening
180 formed therethrough.

[0077] | Referring to Figs. 2(a)-3(b), the cutout 187 is formed at a center of the



t he outside when the novable nenber 2 1 is in the
second position, such that at |east a portion of the
w0 e@ngtsent portion 140 extEhds through the ceXDIR20053056263
when the novable nenber 2 1 is in the second position.
For exanple, the cutout 187 is formed by renoving
rectangul ar portions fromthe front wall 161 and the
side wal |l s 165 and 166, facing the front wall 140a and
frOtlmialk 16k apd thescutod 83 fis vmveﬁgtlregrtg eKRASA tthqo@atnSh@ﬁntmtlon 140 to

t,.187 ds. f front
the G O o VRELER Bt 2 e, S8PH BFFiter Stuthet pleast a
poﬂueﬁ of tHel tFdndRiBent %ohfonnﬂ%x%ds %ﬁ@ Hathtobdtsy WRAMHE Movable
portion 276 (shown in Fig. 12), [1Tght-emtting
megiben2htisaindtha decghtt posten.vi th‘ @damph;tthefcummt dr8t7 [ xsaformed by

sensor. 230 (shown in ;&g insandvm ch the cuto
remeyghgeregioagul F"i peitiopniremete fioghivall d Ol iagf theesifle waHg ‘163 and 166,

fac\%é H@?rgmg@ﬁl? qﬁ%& El{(f)tll’lg@ cferWalfsul%%Htof 11?6 %Pgﬂlgeﬁtr})%rt? &9?10 The

rans ucen ort on rra

cutdhitt 187t i@erlds Fim tHeO@Ir | walh %lst&mérdtyl iaaké QiecionadsTuaseRAdn 30.
185 conprises a signal blocking portion 189 projecting

Wiendhe infecaftridpe 10d¢ mousted ite theheartridge gtountingporting @76i(grown in
The, si nal bl ocki n rtion.189 js bridged o
Fig; ﬁ@ et e e pleSELAts Rt etifing clemsl o sRuich] ssgor 230
inl | il or
(sh ape ﬁ#n dﬁg saiﬂmlg‘% RSN 98P Ehﬁgfo}ég?lh%ﬁ erﬁltﬁpafﬁm the

space or med I nd sl gha

hglttlmttiﬂggelmemu pH$sél58&rouEhethe rosoud 187 hands thignsille atic k40bgof the
portion 189 in the width direction and the cutout 187
trafsfrogat pastem hflisaradipted withshe Heghthe side wal I's 165 and

10028E ol 5P ok K plorkife arbegiiinfas, Spbhtes 6 sidaal blocking
poﬂtlﬁﬁqwrbr@j@ét‘lﬂ%fmﬁaﬂ@ ot il 1. el diﬁ:lcu&? o8 ‘Pﬂse&ﬁﬂ 30. The

provi ded “on e cartridge nounting portion 276 during
- sigtdl ébloaking porgjonfl 89 e bridgedcawetr thel getodt0] § 7nincthe Ivertlcal d1rect10n on-
cartri nmounti hg portion 276. The si bl ock

thefeant w3, glfég il e pighalhlockingporden 4 8%hass glatel shAPS ﬁnén aégace 190
s R8s B b oRPERe BTGl Lol S8 4R pgkine

pordiofN8Y nbﬂiécd&ﬂdﬂgdlﬁailbh @hd 14&9cdm)t 18¢ foigRetafduldr spRBinps in the
material including a black pignent. Alternatively, the

Sldsngall6i)$It£bk66nQESpmttVﬁkyn 189 rray be a prl smformed of a

nspare esin . bl.oc
100757 A arenketcgie o Tt gt sEn Pioski porios | B3 Topenfigsed to
r .
enBElit 0oLl PSS £ 3 BTG S9N HEHAR b e it
molhtgng p&xm@arml diginglihe troourhig cefT the iinlg earoidpet 100 gntpahé carridge
276. The S|gnal bl ocki ng arrangenent 186 is fornmed of
mognting porfia &r/pal Thihpighal @@klm)powpndww éormed i faresin material

wh}cli]leéoeets hnro %%Qwofigh%ltgeﬂasss ?hér)gﬁn'ougfx or a‘?ters the path of light travehng
therethrough. For example, the signal blocking portlon 189 may be formed of a resin
material including a black pigment. Alternatively, the signal blocking portion 189 may
be a prism formed of a transparent resin material. The signai .b'l.bcking arrangement
186 is configured to enter into an optical path 236 of an optical sensor 235 provided on
the cartridge mounting portion 276 during the mounting of the ink cartridge 10 to the
cartridge mounting portion 276. The signal blocking arrangement 186 is formed of a



passi ng therethrough. Referring to Figs. 2(a)-3(b),

the signal bl ocking arrangenent 186 is positioned at
woeooadpasent to a distal end®f the top wal |l 18GT/IRN68/056263

the signal bl ocking arrangenent 186 projects fromthe

front wall 161 away fromthe front wall 161. The

si gnal bl ocki ng arrangenent 186 corrpri ses a Si gnal

bl ocki.ng portion 191 arib portion, and a

resig maferigh/which gpes gots athzﬁglﬁﬁomg%ﬁxe feélnguglbgr hers fgaih of light
pas§1ngr{ﬁéreﬁ-{(gl¥lﬁl 29‘.@%2%}# ést (%Sbigbfj ptﬁ ngf glg)gfugg barraflgement

186 epetidredl at ce8t3€z> a digalsénat ﬁ)@kwang 189) hadPhe signal
191, the signal bl ocking portion 189, and the i nk

blogkipg hyrangentent B OProjectsdrae te forit |w®lt16filaamf from the feont wall 161.
| an i.ch is parall with.the arr .and t.he
Thés %l\ﬁh king waﬁgemfpﬁ 4‘@6%‘}113“%’6-‘1& S Bt i 18k eg-a
(0] | | I
rib B3floh O i PO bl oD Korlel SF) Ao BRYSIALR0E fie signal blockine
portibfi 91.pl Bhe sighalblockingd badiion 9l di inserted irb ltted opticahpadth @36 of

arrow 3 1 and the arrow 33 of Figs. 2(a)-2(d), when a
thesapticalcsensar 23dpuihe signahklopking mertean 19, tthesignil Wlecking: portion

18 3% 7 ok il B Riom, A0 TP Bk i) B R oS € paralle
w1th hEhree S0 dnate Qﬁ@@feﬁu&eF %9 r2(gﬁ§@5 rﬁnﬁ' th8 s%hﬁ Bluaﬁng)f)ortlon

the ink cartridge is readily perforne
18%ara] the tsigngl blocking podtidh T2sinpwssict a cemmad qﬂanerwlacl]t a;qn:mpexﬁu:ular
a lower end of the front wall 161, and proiects away

to t\h? émttm'@es £8nt2 RlaNg Whish is pprallel] with the arow b apd é@%@f?%@ of
Fng A% n%%ﬁgﬁ&t%h%ﬂ?{ oigl'ﬂ? J(Atgrgd {h%rﬁ%? h be?’%@O and the

i nnernost wa ur ace o
sighd %[Hckﬁ'@ fodtidn Tis boSitivhainttheinnBKspads 142, dowith Qné §o uration,
nounted to the cartridge nounting portion 276. [008ﬁ
a lathled@glpb@ir pioegduye rfon @8termingug tliey tipe doft esiny prartridghds readily
50| spring 23, and the supporting bar 169 is
9gured to support the coil spring 24. The

ortin [
e i Y
of thedfont MeallnB4 1) ahéd @yojééls awag foup ey fromowalan 6 1.6 8Distal atxdsﬁof the

posi tion correspondlng to the spring storage chanber
projeeting aﬁﬂmhleglsmdﬁbf: signgl blaeking griasgemeny 186 pntpesthe innermost

spendi n o the rin er
f[iﬁ 0%@? cﬁﬁt}lﬁée{n@ Flggsporgaleg?g g&l& %E?(ﬁ:? aqrhcgge 10 is mounted
totﬁygﬁg[égleqlgmﬁﬁﬁﬁ dhfna7g 169 extend fromthe surface’ of
the front wal fGllnthe depth direction of the main

[OOBib]JIy 20. Vﬂmswpmmgd»m lﬁﬁoustcomﬁ]glﬁ?&htmsfuppmahemod spoiniy 23, and
20 is_inserted into the novable nmenber 2 lin a state

thesypRtiRg barJ&9 dp ponfigyredig sppparsthe cgil spring24- n elhesuppryting bars
1685 ARS QBS‘HHc?I{ed]anO ﬁﬂ’f’acé B? the front wall 161 facing the front face 41 of

the main body 20. The supporting bar 168 is at a posmon corresponding to the spring

storage chamber 110, and the supporting bar 169 is at a position corresponding to the
spring storage chamber 111. |

[0082] Referring to Figs. 10(a) and 10(b), the supporting bars 168 and 169
extend from the surface of the front wall 161 in the depth direction of the main body 20.

When the front portion 20a of the main body 20 is inserted into the movable member 21



coil spring 24 is stored in the spring storage chanber

111, the supporting bar 168 is inserted into the coi
wapisngs42B8 and the supporti g bar 169 is i nserpPEmIr2082056263

the coil spring 24. Accordingly, the coil springs 23

and 24 are supported by the supporting bars 168 and

169, respectively. The direction of expansi on and

contraction of the coil, springs. 23 and 24 is limted

in g gfaterip whiht the g1 Rringor? isptorgkingghe sprpgcRforage chavekes]l 16ped the

ol S P  r a E nS E BRERL Pfh bt 168 i
insérted gt the cdi Sprivfpl 13NhdThO51ap6rthipaab e6S islihterfddntb ke ¥4iEspring

the front portion 20a is inserted into the novable
24.mefvererdingly, thaepdfsprings 2handc2t aresppportgsl B3thersupporting bers 168

and LT reCAVED TR CeROAR of XRBsRiaHe SpRYAcion of the Col prings

j [ : e | e menber 21.
23 Fgg%ﬁﬁq%?@grt?ﬁ%&?gp@?éggwQ{g‘{e ridif bg%?‘?‘ the slide
[0088pove 17 1Thescdibspiings 2B ahth @4tapp covplessiénd coidBprimgs, i.e., the coil
cross-sectional shape of the slide groove 171 is

springp S8 andi 24 arg camprossest endystoredHnghe spedg toragg chempprg 110 and

10{a he, supporting menber 115 is.inserted,jntg t
111y g i35 SRS 204 {andFRED Bite I mb Pl b B2 L Hheilfre, e
coif §Rgd 2B AhH oMY bA68s Bk rhd\ablcORedyBEd 2 11R3tht ANREEbrPdWay from
interior of the slide groove 171. Therefore, the slide
thegiratviacd 41 ofsthnanaioviedyi 20 praleperslent be tipr ppstion o the mqyable
182. The slide groove 172 is fornmed in the bottom wal |
I <and a cross-sectional shape of the slide groove

me g
10084y et e 2 A8 20t SSIEHRAE ! s g in e

topSwhllld 68 SRV 8 clokd-sectiddlalasHap®jofGhd BldeS EfdoRe 198 i€t Sially an
froma top surface of the bottomwall 164 toward an

- - inveriedeUrshapeaf Referrigpitel&igyrlf)cthe BappoTtieg afeorber 11 his igsarigd into
.Qove 172_js narrawed in. { the projecting. strj

- B8 bhana £71. o Amepire i ¥t Borbn Bbigmihiipcestiafe wop

walt 163 RSdtlaf iREAN 3 iR drBSv M AP RSB Ohe Sfde EBve 171 s

. supporting menber 115 1sinserted into the slide

nargpvasvim Paffl by aldpiofeeting pieipr 18219 Thendbide gtddvel B72 Rsferrhé@dlin the

into the slide groove 172. Wen the supporting nmenber.
bottons wall 1645 and agrasgresestional shapejef Biegdide grqove 173ds substantially a

roj ecti St.ri apd the hook rtion. 120 cqnt a .
Ut "G dP e DN R b RE e A isepserfd T the slide
V& 1 NBI ards BFdj&fing s $8HPAEAds" GBI sulthee BEAESbott 11
grot oward the gé’g 13% lag)nd t he hosoko porti osn 12% cli rrbos om wa
164 vweward lea iptevjoe of ithegy skde got824 72hi Theraforevibe s1i82 gradve 172 is
the(ffoje%%ingst[i 182 and a bevel 120a of the hook
narpyyed g pagt Ry ta¢ pratecHu®strigdén- ot her. When the

[0085] During insertion of the front portion 20a of the main body 20 into the

movable member 21, the supporting member 115 is inserted into the slide groove 171,
and the supporting member 116 is inserted into the slide groove 172. When the
supporting member 115 is inserted into the slide groove 171, the projecting strip 182
and the hook portion 120 contact each other. Then, when the supporting member 115
is further inserted, the supporting member 115 bends toward the gap 122, and the hook
portion 120 climbs over the projecting strip 182 while a bevel 182a of the projecting -



hook portion 120 has clinbed over the projecting strip

182 once, the novable nenber 2 1 and the main body 20
wae@snedssdi sassenbl ed becaus# t he hook porti onPAPOPA068/056263

received by the projecting strip 182 when the

di sassenbly is attenpted. The supporting nmenber 116 is

also inserted into the slide groove 172 in the sane

manner. [ 0086£ When the front portion 20a is inserted
stripri8é anfe PryghhPer akHsdiook portion 14 dlids eversagepther. 1 When the

hoojé&)%%l? Eg(y h%@?ﬁé@&? O\terr %‘qt %rfé) e%grﬁé 8t}('itpbl>ﬁ2t ql}l% ,Ct?lie lmoﬁ%[)fenrggmber

ore, un erna orce

21 aiPih Shih Bod P20 BRVIAR dBaseABRId bééausk HIR: HOVKIrEod TEIPR rectived

1 remains in the first position (shown in Figs. 2(b)
by ahel p@djectiny eipon 82 nghdro theh disassenmiblye israttbmpted. 2 The supporting

furthest distance.frgmfront face 4 of the main body
mepiger ﬁﬁés ﬁ’gQ é‘E?F’éte(ﬁB‘ﬁ%g’F shidg glioé?ﬁ%\i?ﬁ%“} t}?e BHBC MR-

tion ' _ i acti :
OB g« e Ba BORCIREHo B RO RaTaR) 2 sbORER, Sefhoer 21,
thetnh®/apleah@abdri?] iSufded alBs frumsl tHehfeorh dade 41yt the Boil 3pring23 and
the ot her hand, when an external force is a Pl ied to
24.1 HEhetafors: unlese apfcwieraalnibwesbiscapriieide the mavablermembER21. the
er 2.1 slides.fromthe.fjrst..nosition to.the
mofH BB 21 off TlHodh 1 [y SoNsps) ChRP g FIEs- 2(6) and 9)
corRBpSRBRLRHE dndvablc ReBYAPh £ fRIBEHistince foml i?ocrﬁst%coeozls 17 ]of the

distance to front face 4 1 of the main body 20.
maiRebcelyr2(hg The mogable Seartdr Q1 rtineinprirdlsd first positiom by el contact
is positioned on the surface of the front wall

€ ] . 161
betyger} thg prpjectngonp 182 and the ok pration 1 20 grdythengntagh etween the

o5 9,8 s Yty o 20508 WP o8 P IR el
foré@fs%pﬁnedl&ﬂrﬂiesfrcﬁﬂ Fadetd e fnlidlfibﬁ_ rﬁérﬁb&' 21(?@1@@ AovhiBle miedgber 21
84 en the novable nenber 2 1 is in the first -

slidsp Sfram cthe fansd positioprtesthe nsgcpd position {shavomis Kigs. 02(a) and: 8) -

contact with the distal e f the rod 84 whille th .
corsariies bt aiovabls e S M QnertEstiaceds bl FaoF gh of the main
bog%gmard t he second position. Then, when the novable

mber 2 1 further slides toward the second position,

[008%E rod 84Réferringstockigs. Braidio} the prevsing et 171400 pasitioned on
open the air comunicating port 8 1. [0088] The

the meleengt teCfrons Wik AeH Lackne g HTar dage Shof fiag maingiodyt2%  The

prefiE poffin 24 R Reos’ of soRBo iR «loera s ol iplakp gortion

80.1 MheSheRiNg F&&ibhqm%g;seﬁd}@te@ifﬁiﬁ?faedistglf edd\6f BREBEEA WBG the
is greater than the dianeter of the cap 95 of the ink

mosalye mener 2ilas i80he $instfpositiah, adbtheare@ing portios d78 edmes into

i ntoand_ through the openi ng 180. Wen_ the novabl e
conigshiath the distal ‘end of e 1od 84 Whide thejraeyvable member 21 slides from the -

first position toward the second position. Then, when the movable member 21 further.
slides toward the second position, the rod 84 is pushed toward the ink chamber 100 to
open the air communicating port 81.

[0088] The opening 180) is formed through the front wall 161 at a position
adjacent to a lower end of the front wall 161, and is formed at a position corresponding
to the ink supply portion 90. The diameter of the opening 180 is greater than the
diameter of the cap 95 of the ink supply portion 90, such that the cab 95 is inserted into



the entire ink supply portion 90 is positioned within

t he novabl e nenber 21, such that the entire ink supply
w@aoosilzaas®0 i s recessed from3 he opening 180. KEGI/iIB08/056263

novabl e menber 2 1 noves fromthe first position to

the second position, at |east a portion of the ink

supply portion 90 noves into and then passes through

t he opening 180 to protrude fromthe front wall 161.
anRiirreugh thg apenipg d80. 2When thg provalle apembgs 21353y thg frshposition,

enbodi rent of the esent. inyventio t he air intake
theER b S0P P ol SR T ot FRbi Bt 8o el 21 pugh hat
thet &Rir@iifk SuPpBKBordidhtI0oR Bekskddl f#6f BXRPAEgIB0L NAs the movable

outsi de of tthe ink cartridge 10. In this enbodi nent,
menten? ] uwivgs Fomlthe first pbotiers to the seavnripesitidn,ba feastwpartion of the
. Figs, 2(a) d 2(b)) are fornmed in front wal| 1 to
inko3upgly RATHOR §8 BROVES R, ap‘ﬁfl‘ti’ntﬂ‘?éseéit opgh g’i@e"l’ﬁ&nﬁi ]%2? tgrotrude

r 1 Fb Qs .~ &) (
ﬁo@%&? %gﬁl”glg 2?1} ng %;%in@%%;??ggéﬁ(%g r2 9 d gea%’r%lggﬁb)f ﬁ’e& on ent
of ilprestftlindelitid@ e airdnRRE pattiod180ds bbidied by therticik vall 161, such
portion 80. In this enbodi nent, when the novabl e

thaprthepair ingake postiom8Q ksendtiexpesedde ithd outside lo€ thenink rcartedge 10. In
.1 nt ak ortion 80 is, positioned wihin the novahl.e
i, BB Rt reGRYeTY el B ol (P oo betrdh phscThof i i @) and
2P TR HCHOT 161 RPRAPSir Kbl 45 ibls HOMTRYS portion 80
Nepetheldsanrefdrting ao rFigntHke 29dy, t3(On and r{d))sancopenid ¥80' may be
wi thin the novabl e nmenber 21, howeyver, the air intake
formed tthronghrihectont| walbi 61 gdipernt 4o and alignedowith the ingake portion 80.
nbodi npnt .. akr i.s dra into the.i.nk chanmber...100Q, when .
in BTSRhERRKe: Hiep i ok nnBen AF i p RETBR gt 3o Bt ir
intdIQ! SRtibP 80 Repsspibréd vAthih AR MbVablOhRkMeP 21t Jueh tIRR thd étire air
opening 180'. [0089] Referring to Figs. 11(a) and
intalle(gortion 80 mmeeesdpddiometite opEninpd 8Qr eAe tite monablet mnember 2ikmoves

fro%;?rg{gir#qcsig gpq]is(]/)?nrr?% tl}%ﬁqgggrgjr Sgsﬁggg%hlg% ifﬁ%rgte é{ogt%g] %e(r)rllaiins entirely

ol oGKi angsie [ . b [
m@}nog‘{%i %gvg{lé angems%?’ %@%e‘\}ﬁ?ﬁ %’gp‘{ﬁggﬁ %(ede[ ?ﬁ%‘?en éﬁé"ﬁ’%r to the
opdnud 180re & ehiglentboditkdnOainig ARGARID tASInk ThemBdrgIo®l when a

bl ocki n? arrangenment 195 conprises a signal blocking
comppencnb al teopynte] eentactyyand appliene foremto thelnod 8310f thaeair intake

é.i g%l . bl ocKki n]t Oporti on 199 is bridged over the cutout
POTPI®R SP13 AREMAS 5 cal direction on the front wall 161.

si gnal | BOr{1.on [N : I

[OO§2§ a pai ngiie&g[%gdggF\/\%F'I 1;1(%9%&2?1(%?{% agn S 0?1}1&?&:53 fV\tAH%tp hesent
invéhti@g tinlo vartridpe K gy balrésadedyenkeanadtridpe 10t h&pécificdlly, in ink

wal | of the signal blocking portion 199 to the front .
carigifige I_L%lthsfmgrwg biesking arrgregment 385 isTieplaced dyna signal dbpcking

areBfibhAE T4 SHR 1SR BRSSP Y i BRPBloRhe sk ient 185

The signal blocking arrangement 195 comprises a signal blocking portion 199

projecting from the front wall 161. The signal blocking portion 199 is bridged over the
cutout 187 in the vertical direction on the front wall 161. The signal blocking portion
199 comprises a front wall and a pair of side walls 198 at both ends in the width
direction. The side walls 198 extend from the front wall of the signal blocking portion
199 to the front wall 161 of the movable member 21. The side walls 198 and the



bl ocki ng portion 199 is configured to enter into the

optical path 231 of the optical sensor 230 provided on
Wo bmsa2a48r i dge nounting portddn 276 during t hePCDIFDOINF6263

of the ink cartridge 10 to the cartridge nmounting

portion 276. The signal bl ocking portion 199 is forned

of a resin material which does not allow light to pass

t heret hrough or alters the path of |ight passi ng ) '
cutpyfa r I8 hosmgtectangaag pgmngsmnot:h@. sn@e wllﬁ. ¥3 amh 166.heThe signal

blosﬂg%fbé)gél 035? ? §%r?fgglg%d;go tgrl?tgr i tﬁ%% &ﬂp}%r]i}tl I2§T 0%0 the optical

senEﬁ"ﬁOl zﬁbviﬂb& Rntthe catrl &&nﬁﬁg BﬁfonaZ%OcY\ﬁr?r% 18 nfduliing of the
and the S|gnal blocflng portion 199 and t%

mkscagmdge ﬂ[)cto khe gaytidgel mounting piréos 276. aThesxgnail bibeklag portion
di cul f

199p &%éme\si ok %rrigglgglagtgm f”\ﬁk‘t‘ggi Hl%tr glﬁ%wggt i BN thefthrough or

alte‘ril El?e Rg’tﬁ l{@t smﬁé ﬁler hit e %1@18%%10%@%%%&[]&9 r1t9 the

|n t SI gna

slgm Qﬂdfd P9, tan@Mthe K @m@spdrtlem ed ihferdebtea i QilarP@%E a plane
142. Wth this confi guration, a | ater-described

whishde parallel Wish tl@l@m\mﬁlamg thrarey 38 oftFigh(@rk(d), and the signal
cartridge | t ned 0 Refern
blofe PoSfb {99 Aodtfe n HSiRoeiR 12 GherSpd Aecah biane which
is ﬂeg[yeﬁﬁkhﬁ? 10 H’ﬂ:eﬁ&@ faﬁé dge a&ﬁ&ﬁg {Nﬂﬂ:h%’ Efaﬂgl \%Ytﬁ the arrow 31 and
mprises a pl ura Ity, ., four, ses

thecorowe Spafdiigy 2(a)-2{idj, f\eheini safficiznhs ,ambugt of ﬁﬂ(alrs stored in the ink
magent a, yellow, and bl ack, arranged, |ne£aral lel in

chamb@r M@Itaﬁd/lth% signaldaloslang peztion 7é’a§eP028’(9n ifp thesimgeryspace 142.
l
Wit R fudlile 'R deffibed BrSEafE Tor JOEREARE RO et the ink

carffilg8 §4 fed@ily partdhRdt he ink cartridge 10 and 10
therein, and an opening 284 is formed through the

- [0000bnt si deReferringetac s hdacc@@ing Thanceskbodi®Oni of the present- - -

confiqgured to allow the .ink_cartrid 0 and 10'. to be
InvERinm, %@ qaanéaam@ﬁweaorf%mc Ffénrara%e awﬁeﬁ lityge, g foyiry gages 280

0 cal
corfBFOlee £24nd A0 Hony OBt sk 00122 Wl yonec i
parsllleclan Qhe tWidh@iserdgeticoh arﬁueh ca§’a2280T b@npmds Gadase DR8] and a
230 is positioned at a wall surface 286 which forns

lock Hever 1283 e d Ther¢assf deYe28;1t gcvrag@see laastbrage zbaznbelrh%%mriftgared to

nsor 230.is confi. detect, the t
selgeel ot oie: g anl G §F bl Bt et GutnBg a4 df gSmea
| i
thrlph, th? R4 G5k oh e ol 2810V he Blse 288 it Pol et allow the
. inkpasttidge i Oriané d 0'aotherhowited tokanderegovedfromnthe dhseObody 81 via the
sufficient to render an inage onto.a recording medi um
opguifig Bdanpl e, the optical sensor 230 conprises a phot 0

[00i9T} errupt e{"hé p);():tlicl%ﬁj isgr%ogl 256 gné ther%lt)tgcla{] genslore 5%‘ are posmoned on
the closed end side of the storage chamber 282. The optical sensor 230 is positioned at
a wall surface 286 which forms the closed end of the storage chamber 282. The
optical sensor 230 is configured (a) to detect the type of the ink cartridge 10 and 10’
mounted to the case 280; and (b) to detect whether the amount of ink in the ink cartridge
| 10 and 10' is less than or equal to a predetermined amount of ink, e.g., an amount of ink

sufficient to render an image onto a recording medium. For example, the optical



l'ight-receiving el enent. The optical sensor 230 is
coupled to the main controller 200, and electric
wek@satmsout putted fromthe 23 ght-recei ving el BITEIM20083056263
supplied to the main controller 200. The optical path
231 is fornmed between the light-emtting el ement and
the light-receiving elenment of the optical sensor 230.
The type of the ink cartridge is _detern ned on the
SengeR B&@/ COMPHATS, 3 IOk IteTTRRISH Hivduding, at hghtiemiingj ¢lgment and a

. i.ved iaght, af. th ' 0, when th
ligfFESURR eleihy e oGl e 20 PO e bty bolfirticg 200,
andPEleP %_rl%aats okffutied frdi Shd ﬁghti-l’e_éé?vﬁlg RIeRRink @ﬁiug?ﬁ%d‘h éo’eﬁé- main

[ 0092] e optical sensor 235 is positioned
coritrobler 26(). d & hefopéicalgiath 234 isdfommeishetwibdincthe fightremittivg ¢lempent and

R —
GBS RS, AR . o

the@ptiBaltseisde 280 kvhea ke éig@e blddkiighridgerhént 88 bt € dignal blocking
determ ned. For exanple, the optical sensor 235

arrggapensEs iainspredointonthe optigal eathc3dpr i si ng a
lLght -em t1 I t d l.i.ght - i Vi I . )

100838 ot 1 oyl s 7435 Bolidipereh Tintordiy of 3 Wl surface

zsmﬁfclh%xln%rthggg,i ofahé cfée%hg b1 S| BRAbSiAkdeRsirtad if E@tfigured to

the lTight-receiving elenment are supplied to the mai
detecanthetier eie Gkl bidvking pa@tivn i191 bf doksighab plackimgsargngément 186
bl ocki ng portign 191 in the optical path 236 of the

is paprent4f|a Iredpiggminesbpositian, syrhdhal whethgr or nghthe e earfridge gy and
L.he |ight.-r. LV | enent i s substanti al .
10k e B BEERLD IR P bl MR RbRAIZRS <serisgre photo

inte}RiptdrSc istrigoRaghhflemitfigg | Q¥¥BENt PAVIL 4 AihOfeckiRthghBleent. The
surface 286 and is configured to be connected to the

-opticak sgsprpl3s swotpled to Tremeimnevatroller2(fornd elect?igSignals outputted

ol B4R et Bt SHRMAEE Bl meut e T Yo
iy . .

oL MONCLIEG BERRGEI T AT 336 By enor

233,hthe Ligkenkie} ®f At irscdivddrbg !t laphpesdeivind eledidhe 9P Gabstagially
. to the ink supply port 9 1. A tube is provided on the
instaptaaeouslygredesedt he connecting portion 285, and when the

[ cartrigdge 10.i s _noun .in the ca 80, the t
100931, Peer ¢ e SPrRAGHREOTITR 280 5hPgPgFE 2oie Fattnpopen S wal
surfdd¥ SH6PRhY i?%hﬁ%u:ld a3dbd NBNEQRREE thY iﬂ@rshb;ﬂ?, PoP 93! € The
connected to each other. [0094] A contact portion 240
connsctix@s pértion @85 girojetre foppahe pailt supfacoO D86 heward|the sntefiarcef the
and a contact portion 241 is positioned at the

StofegRishapby 15 df (EpEWBeIP J85 15 dormBigirangh: fhe KaneRRng portion
28%%{1 rg%?rﬁ(etu%eo 2‘}8Sisiirr1]sselet% ?rﬂo itl{]ettﬁroturéﬁ h%ﬁ‘aSZ%S?sq‘he Ehrf'gugh hole 288 is
formed at a position corresponding to the ink supply port 91. A tube is provided on the
inner side of the connecting portion 285, and when the ink cartridge 10 is mounted in
the case 280, the tube is inserted into the ink supply port 91, such that the ink supply
port 91 and the connecting portion 285 are connected to each other.

[0094] A contact portion 240 is positioned at the upper portion of the wall

~ surface 286, and a contact portion 241 is positioned at the lower portion of the wall



portion 240 contacts the distal end of the signa

bl ocki ng arrangenent 186, and the contact portion 241
waonsazisso t he di stal end of 4the projecting pore¢DIP21056263

[0095] The lock |lever 283 is configured to selectively

open and cl ose the opening 284, and to reliably secure

the ink cartridge 10 and 10" in the storage chanber

282. The |l ock |ever 283 is supported at one end, so as

surfage 286y otWeabihe inkrartrigac AR is insmted: inféheypaser 2804 e gpntact
poxItip)S ﬁBepdn?a%tszﬁlléodﬁ;Ecg]Séd) 8}( tﬂeeg/i alzlgg%_ﬁgg%érﬁo%eé}egpilﬁg, and the

operati hg por 29. and ‘a cPaw
corf&bt pbRIdNDAT cohitaBe e diAIGhIIIS tiprojécBhg porioaq81.297 of
the |l ock | ever 283 adjacent the other end of the |ock

[0098)er, andTheockllaver2ZZ88 isscqudigitedotoestlestivelyeopsniand dnsgt the
of t | ock | ever 283. oove ,299 is fornmed at the
OP%%J?SG% aa@ %fé?l@ﬁla YR it@g%%s%{mgaﬁ 9 én%ﬁflpdﬁ‘? sigragg chamber
n I Fj axi
287 PRI Rl 280 o opo RO o0 S A8 b B g0 RbI Al an s
290 atsthe upper ddge of the opehingi28gde The lovkdetdr 288 a9tpriSéd dnsoperating

depi cted. When the ink cartridge 10 is inserted into
portige 2Boanthe dwumér B9 operaging poatien 289 is tnesitionethat an outer

| ockin rtion 1 of. the.signal Rl [
surfief 244 Ol Tovis &1 78} Singenf e G ol 8% 1B evgr opd dpyctaw
204fs ﬂd§§ioﬁ@c§ hGRE oBBPSRT 0f2R0 10ckhERer 28BE nAt%ESm}e%9 is formed at the
cartridge 10 is further inserted into the storage
loveehn adgresf tR8apertinp2 81, gmbis cohfigiked tp qpape the clB84294. t he
nal bl ocking arrangenent 186 enters into

' h
[003'6 i cal paRefenmg torFighe(@ptitad: aé‘én]éo}i?:}!{f?c‘?t&ﬁ Tor mpwating or

. S| ' ' nt hnt. .

ins 358 i3 AB O RREHETAREPE0 R e TPt 108 bl 10

is iRaRAGntb hﬁ@:ﬂ&lagé Beanehet DEAbS thatchse22XD, ee digifil BRCkinIportion 189
sensor 230, and light enmitted fromthe light-emtting

- of Bicesignal Yockdng arramgsmpnt 182 fupaenders dotobtiisi opticahpathi Zpladf the
bl ocki n ortion 189. [0Q97] Wen.the ink.cartrid 10
°pti‘°§F S d Efélele,h‘éhea taégg( ﬂ‘é‘}’ﬂldg? q?ﬁ%ﬁm’f ingert Wg f storage

eqdi - Of j . i r
cheffter 28300813 bREKNG ol BIBInsARK LI, ARABHRA 186

enteRAnf tht letigdl atc236of therdptioal skBdorBSst agits tifhe whentthe ignal

portion 241 . At this tinme, the cutout 187 has entered
blocking poréonoplli erers patorthe opticyl putvf3Gtbe sighal bloegking powion 189

P S5 B 7 R BB S o
theCREHt @A RingNQemERT pad8ds! thifughNBie GRU&! 198 HRRINd%%e &hal blocking
presses the ink cartridge 10 in'the direction of

portiosd89i on. At this tinme, the coil springs 23 and 24

are conpressed. ApcordLngIY .the main bod%HZOanes in
[009FE di r ect MaKn dhe ink<artridgm 10 is nserted:te the clgred-end ofthe storage

cha!ﬁ%/e?aki tHE Hg?arl egd i'sf fh% signal blocking arrangement 186 contacts the contact

portion 240, and the distal end of the projecting portion 181 contacts the contact portion
241. At this time, the cutout 187 has entered into the optical path 231.

[0098] - When the lock lever 283 is rotated in the direction to close the
- opéning 284, an inner surface 296 of the lock lever 283 contacts the rear wall of the
cover member 22 and presses the ink cartridge 10 in the direction of insertion. At this

time, the coil springs 23 and 24 are compressed. Accordingly, the main body 20



stationary and the main body 20 noves toward the
nmovabl e menber 21. [0099] When the main body 20 is
wo eooshesmoved in the direct2’dn of insertion, PEEIP2068/056263
supply port 9 1 is connected to the connecting portion
285, and the translucent portion 140 enters into the
cut out 187 and into the optical path 231 of the
optical sensor 230. [0100] When the |ock lever 283 is
mogesl ¢heediregtionseldi lnsawentlhea enammwwg@g@ngw memker 21 is

roove ver 28 respect
stafigaey e b et Sodhes mefex e Bk Fany B8 Heribec Bt oq by
[000Bf | ock | qih tg@&alﬁo%'rﬁoslstfﬁﬁ%r nfdVRd TRiHR (ﬁfk‘éﬁoggf ﬁfsertlon
the ink cartridge 10 reCeives an urging force of
theciak Isupply ipogts9 28 avndecel] toathd cohmectiag portixinl 285 atdh ehectrmsiucent
menber 22 is pressed against the .inner surface 296, of
porting 1I48@Rterse"9€°rth283t°u[ and ingor the pptipl pathr33d of the optigal sensor
in controller 200 controls the operation of the
recordi ng apparatus 250. The main controller 200 is a
[01'(91)C£Ir 0 CONMPWIRh heNMBER Jéved 258301§f1§dhﬂilet§%/061%§&1 Nghd Uit claw 294
(CPU) 201, a read only nenory a random
en@gc%wiihrthngro,o% E’AM the dack hmere28écns lockad |witlerespedb lte the opening
04 and

284 Rl B ppetrasHEEe clebed hY B bl e vt P t)z\@uttsle shsmain body
e R T R e PP DL s SO i Pl o e

reat &@dlr¢fi they capfranahber 2513, presied agdin9gha ifinkp rsurface 296 of the lock
discrimnating the type of the ink cartridge 10 and
leve283. The RAM 203 is a storage area or a work area for

[Oléiﬂp%i”} Io tori ngFﬁghfﬁnifeplggﬁﬁé?ﬁﬁo eallrt Ouse%@%l%%gperatlon of
theSb&réh gs‘iﬁf)iﬂaﬁ‘ﬂ 950f | #8S maff cdnfiBliéd 1R 15 q MRrd &pit&eomprising

even arter the power 1s turned off. [0103] Referring
- a cémtrdtipgscessinggmit (GPUY- 2@, haeall adymentorph ROVM)ZAR, atrinelom access
optical sensor 230, and the optical sensqr 235 are

megony | @efM) 14 A5 eé,eozwllme@ﬁa% Repgrammable, geads phy, ) memory
EQPN 20 ha AN arbRORER Shetfid Bleeifa Plodt MSTERE0s o, s

[0132B, an i nPHé RON 120D Qforéd BFdgfiin REddBY e CPSO0Y %1* &dhtrolling
or the like to the recordi ng apparatus 250, and

thed ireypeetived eperatiofiorofdithepIregordipg | afparatas i 259, rasidata rpgogrhm for
recordin ar 250, . are al connect tq.the

dlsw@aﬁbs% of t ek et Jpand o boiﬂa@% 208t 7 sfogage area

or &R§ o6 9‘6?‘1%]‘1& %lﬁ%&rﬁg%ﬁg a?veséle? géﬂf ¢t CPU 201 for

Con si gna mage sl gn supp romt he
exe%ﬁhﬁ‘g ﬂ%programs. The EEPROM 204 stores settings, flags, or the like to be

retained, even after the power is turned off.

[0103] Referring to Figs. 1 and 16, the head control board 270, the optical
sensor. 230, and the optical sensor 235 are coupled to the ASIC 205. A drive circuit
(not shown) for driving the respective rollers of the paper feeding apparatus 252 and the
transferring apparatus 253, an input unit for entering printing instruction or the like to
thg recording apparatus 250, and a display device for displaying information relating the
recording apparatus 250, are also connected to the ASIC 205.

[0104] The head control board 270 controls the recording head 272 based on



Accordingly, the ink is selectively discharged at a
predeterm ned timng fromthe nozzle 274 of the

wo emsnei4ggy head 272. [ 0105] Zfhe optical sensorpP@BOP2008/056263
out puts sensor signals based on the intensity of Iight
received by the light-receiving elenent. For exanple,
anal og electric signals, such as voltage signals or
current signals, are outputted fromthe optical sensor

thepggnales ed.» ospninel signebreart ynage sigpgls supnliedy fampiher KSIC 205.

light-receiyving, el.epent.. The sensor signal..out putted
AcqpiEDT BRGHN 1-CRIeB T Benrty & SRl PR P i iR nozzte
2746Mhé RlcbRiingd 2and the main controller 200 deternines
that the sensor signal is a H GH |evel signal when the
[016bFkct ri cal Theeaptical senspr,230 @utpatpesensdrisgznals based @nthe intensity of
sensor, si g(ﬂal is greater than_or equal

__val ue, ; :
hgl%/tgreggmdggzéttgg HeheteceinngsHementy al gk SxaRRicqdtalegFleedic signals,
sueh oy PR SRR AL o O BT GHIFRE sty 200

based dmpthe , infehsitys ofl BB focEived b athe tipht-feRBivg Slefeal. ITheasensor

. LOWlevel signal when the optical path 231 of the
sigg toutpaitted Segothe 2pOcal seiop 2R i supplied teathe mipdn senfendler 200, and

the 3 Ran i1 A0 i ie 5 e il £ PGBl Sighal when
'. t - _ - - t .
eSS SR AR BT 800 e

_ thah or bt ked poedetdiminedtthrestiold velukj giilt detarnahdsehatcthe féhkO6§ignal
The optical sensor 235 functions in substanti al ld?s/ t he

is s hRPAV hexpel signalhwherpthiecelectdenh doyiel imlgss than the)thpesheldswdye, For

i gna ed t intensity.of -l{.ght received b .
exet R e Inds e s fktal 45 HOR bl STty Fhentihs optical
patft 36 Bbf ARG pliédlRbnsoB 2 SOR Blbokell] 4RI tBAChE k&RoPSigddl WRHIGH level

| evel s of the sensor signals outputted fromthe

sigugd twhealths eptal p2B Q3 Ansinetidoakedi cihe suersisy of 8t light revgived by
t.he mounting of the ink cartridge 10 are depicted, and .
they ighisrecetying %lemeasmazﬁecéer%ﬂlew %)h,glqw@ alryy thej hight-emitting
fe| i i f sensor signals
ele%é?tﬁgtbﬁ%ééqorr?ﬁw‘gpﬁéolggkeiqi tgsaé{ﬁ%?f 230 and the opti cal

[0186sor 235THEubptiral $ehsorIBSfuhéthnefin blitsstanfilllE eHel Jah@ORay as the
10' are depicted. [0108] As shown in Figs. 17(a) and
optica| sepsort23€, andneutputs feriser signalhleased gn ghe intepeity of light geceived by

ensor signal ouytputted fromthe optical sensor 235
thejﬁgﬁ'relcﬂglq%ﬁielﬁ%fﬁtri dge 10 is nounted to the case 280
[0109] the SaNRe@sidgt8 Hifd {19! ekifpiah OBk phaHEl of bigna
[ tZ% sensor ?@gﬁ%ﬁﬁod?ﬂﬁfgggE?rgﬂ9fﬁe opti'ca . éﬁggﬁo &gna
levels bf wieesensdraignals cugnitted digen fhe' optisalrsensuir @40 tand theespaieal sensor

280. Specifically, when the si qnal bl ocki ng portion )
235 dyrigg, ther moppting pﬂ@leo@{(i@gndge 0 are depicted, and referring to Figs.

17(c) and 17(c), exemplary time profiles of signal levels of the sensor signals outputted

from the optical sensor 230 and the optical sensor 235 during the mounting of the ink
cartridge 10' are depicted. |

[0108] As shown in Figs. 17(a) and 17(c), the time profile of the signal lévél
of the sensor signal outputted from the optical sensor 235 when the ink cartridge 10 is
mounted to the case 280 is the same as the time profile of the signal level of the sensor

signal outputted from the optical sensor 235 when the ink cartridge 10' is mounted to the



path 236 of the optical sensor 235 and bl ocks or

alters the path of the light, the signal |evel changes
wo ewsmntds€@H to LONVat the tim@ Tl. In the mai n PCT/JP2008/056263

control |l er 200, this change of the signal |evel from

HGHdto LOVis used as a trigger signal in a process

for determning the type of the ink cartridge. [0109]

Referring to Fig. 17(b), when the ink cartridge 10 is
casp§ft edpecifially, whew thessignal Hloeking, aprtignokMi eners dpto ha optical

- enters info the,qptical path 231 .and.blocks. .

vt 256 PE Y Sptsal Ferser s oA Bne e e 8 e ol Tighl the signa

levéll éMRngdshRoml AIGH tb YW & thkiens §1S0In MeOMain QHRUEL 800, this
fromthe optical sensor 230 changes fromH GH to LOW

chaBge afithe sighal lsve) fimim HIGHKD h§) Was tsedras 286gges sggnhl iata process for
pl ate, the duration in which the |ight is blocked or

determunigg the tyge g{&éﬂ@acq@dga atively short. The signal

cki ng ' p r - ontical
101880 s Recrehfil b He PERPENulet BU L, bAGIARIERpREHSY o the
casé 280 tthegigh4d tﬂ&ﬂdﬁ)@f)@’tiﬁn 1189 ehief®intd the optiedlgfath 231 @id B16&ks or
time TlI, the signal |level of the optical sensor 230

alteins thebpeasin of gt bglyoatfar e XON tAS thisQiine, the sgnal level of the sensor
. Suybsequent| when. t he ink rtridge 10 15 fur
siggal SORLERY b he ot Sepperh Fnefs Tipt HIGH ek Ahs Because
. ' rtLi 0.1 et.al:
e P80 ok 1914 ORAP Sy FOTR 5t U1, Bt
or iGypatic Bl altereidtis Zddtivelyashbtte The sighalltidcking pereion 489 passeslihrough
atinme T3. In this state, the position of the

d
the ;T)giﬁ%h pah @8 kiang the spacenl OPoenters dhe eptieal pafhhaftgrthe ime, YO and

he, sj.gn | gyel ~when t he signal bl ocki rtion, 72
befplg T iR 1, o it RS e 19 o oG ARG SpEg) fefsor 230
has!HeB€ rdstedeM fr&valow ®ighe signal | evel when the signal

bl ocki ng portion 72 is out of the optical path 231 is

[01i€pr esent eShbsgquently,oklen the mk (ariri@ge 116\e Firthef Dbértdd, the cutout-
Referring to Fig, 17(d), when the ink cartridge 10" is '
187 tere Lhe gnticphpatl 236 apgvhepphe Wik sarridgy HElsioogniselyingppnted to

e ‘ [ t I .
e P PR 57 B e B Dol 51 B o 167
bet@ert Ritind TEandtd€infel Dhal Inl @ikeitatef tHehgosRRMASEN theisigial blocking
outputted fromthe optical sensor 230 changes from

porhpIGHR ideieoivd Bdo it H(be sisggnal Ievkloohemtheisigne] bickio portion
h he si l.s. 198, the duration dyri (ch,the .

72 {ighe Pafisl Buiett o reresspisd 1y sl B0 Vileitlang the signal

oA, e AR o T S Bl P AT R el by

a brokeh line/(HEHH lésphci fically, at the tinme Tl, the side
wal |l s 198 are still_in the optical path 231. Therefore,

[0141] t he ti nRefemringttadigi hid), whenethe 1K earkidgerifois mpyred to the
case li%@,ut Eeesggnfaf glrgclt(irr]lg p%ﬁ}oincfa% also enters the optical path 231 to block the
light or alter the path of the light at the time TO. At this time, the signal level of the
. sensor signal _oufputted from the optical sensor 230 changes from HIGH to LOW.
Because thé signal blocking portion 199 has the side walls 198, the duration during
which the light is blocked or altered by the signal blocking portion 199 is greater than
the duration during which the light is blocked or altered by the signal blocking portion

189." Specifically, at the time T1, the side walls 198 are still in the optical path 231.



sensor 230 is maintained in the LONstate. [0112]

Subsequently, when the ink cartridge 10" is further
wopmentas) at the tinme T2, tHe side walls 198 PEESP2008/056263

t hrough the optical path 231, and the cutout 187

enters the optical path 231. At this tine, the signal

| evel of the optical sensor 230 is restored from LOW

to H GH. Then, when the ink cartridge 10" is
Thersfoss.af theytiae hh: e Stgaalt Ipel o the sopwr signal qutpiited dfrasmthe optical
Se @r;ﬁOolggl]a?nﬁalﬁe%lert%eﬂaﬁN%%tt' cal path 231 via the cutout

Wween meTZandTmsTS In this

[013bRt €, thes&m%ﬁdn §, Whent the inkl &aﬁh%@l@%ﬁmepmgérteonaﬂtﬁe time
may be detecte In Fig. 17 e signal |evel when

T2 the sisiegwalls 18opss ﬂgopglrﬂlc@ptld’aﬂ path 231, ahé theptiitou| 183 enters the
present ed by a sol lin LOW | evel nd
°Ptf‘ﬁé P%‘?‘gi?j }S WHE» the r?&,%né‘ fgﬂ’gc‘mt‘ﬁﬁl i?&?‘g %’2) ip pestored

r
R v b
- case@80) thd ganslacehe bertivn a0 daterd the optital pagi231oVikekic ARABut 187 at a

based on the tinme profiles of the optical sensor 230
timgrhgtweea tope ffaaandsEn@oB 238, this olaiet]thﬂeo%mn pftheignag blocking

portih 2oy PR GEeriety nb Fige 2l P affoeh 5 i TR ! blocking

poréidh 70iidgLme @ tlbﬁ éﬂ AP AL RYe r!eiént%ﬁ%?r adolidliie (E@W level), and the
control ler 2 term nes vvhet her "t he si gnal bl ocki'ng

sigpadr level nwh&9 thnsr sipB8l hhsklagtpmrmm 7Res aptt i of athe poptibal2fdth 231 is
the optical sensor_ 23 , 1t 1s determ ned whet her
TCPERSCRE byﬁ@r@geg,{@p (H@Hlle\fﬁl) the sensor si gnal out put t ed

frpm t he n
[011 V\henoﬁﬁe B r???%ﬁ?{( 0%1%9 g@%&&%ﬁ?gr&?nbg %Hfl %&ler 200
based @i dhe tth@ ?{‘dﬂl& dTahé bptital &Rsr230A8d lﬂib?opfﬁ@ﬁleieﬁierBS

opti cal h 231, Step S2 is perfornmed. Step S2 is not

- [01pé} f-or ned BtcuﬁerringttheF igrdi8na poeeduwst Farrderddindey whethemtbe mounted - -+ -

kst rer@dee §APRuB3ak cfidis) ofls depigted: ofn S S1, the
mal T OB Rlics 00 B! £8 TAGE PRRERNSoriP 15042409 has

I-ng portion has enter e op |ca pat

entered .the bptidad pat@tasn reMmhslophival kawsort 289, sigyrials detstlined whétBer or
optical sensor 235 has changed fromH GH to LOWN which

notcher sgdensl taf the oF@tl%letﬁlgml optpytted |f@>@é|¢hes optieal senypsr230 has

the, turi ted in
chapd ignp TEGHT SBIRIV. 5 Fiplo STl PO dhierlffes et the
mgﬁ%ﬁvﬁlloclﬁfl%t 1§r?r1%9r013'1§9‘<3ﬁas Qi el tRd oﬁaﬁ@aﬂ1 bdig Bﬁt 'S%é’d S2 is
sensor 2 at the time Tl when the trigger signal 1s
pertletredt eBtep SS2Hks @olt perfcbrfﬂéd 1ﬁur thexmm lcentroltee 200 keteanimeathat the
level at the tine Tlis the main controller 200

sigpal bégckngarortion i 8% ﬁrelﬂ%weaﬁefqd.%@ptml pah3kerted in
[0 14 g]e In the Step S2, the main controller 200 determines whether the signal

blocking portion 191 has entered the optical path 236, e.g., it is determined whether the
signal level of the optical sensor 235 has changed from HIGH to LOW, which
corresponds to a detection of a trigger signal. When the trigger signal is detected in
Step S2, in Step S3, the main controller 200 determines whether the signal level of the
sensor signal outputted from the optical sensor 230 at the time T1 when the trigger
signal is detected is HIGH or LOW. For example, when the signal level at the time T1



case 280, and when the signal level at the tinme Tl is

LOW the main controller determ nes that the ink
waa0o8nexge 10' is inserted idl the case 280. [ ORABYP2¥BA56263

it is determned that the signal |evel of the sensor

signal outputted fromthe optical sensor 230 is H GH

in Step S3, a bit flag indicating that the installed

i.nk rtridge corre ndstothe ink cartridge 10 is_. g
is HiG¢H ﬂge gl%@%{ﬂilp Qedo §etem&n?8e gthérmlsfsalm@ d%USZ@SPrtPﬁil in the
t I a n t] t .l e
caS§ éar %eéleﬂ%oélgfel%p%ﬁ[é sgljt g}%t e [ nch arc?ﬁli’ I%}l ﬁ%ntroller

detb@lﬂﬁesstﬁat thé Bikicattfillye 10' Reinkértedfih @g: dasglpg@t i ng that the
installed ink cartridge corresponds to the ink

[01d@} tri dge Woen jit ig|dstermihedathat tthe signal fl¢\@g andluecwmsqrgmgnal
nst al in ar e_cor on
oup e iR theieeh Shso L0 RO 8 R iadicefige het the
t f I
SR, D e 1S5S A s

registexgofl theli CRIJi 209 inhStept$ve 1A%t bitlfexg indicating tthdtdpe installed ink

corresponds to the ink cartridge 10' is set to the
cm’rr@@esctoyrequmdsﬂ@ phegnk cartrifige B0t hay heen meti pravionyyst et bit flag

4 lge carr onds. to th
indiafipg it e 6 TleR R BB b RS Rietink S 1 is cearca,
and the bR alalg it thdihd iRSthaéd Y daﬂl‘id%@&drfe‘s?&ﬁis to the ink cartridge
corresponds to the ink cartridge 10 is clear and
10 uSth bi O®n ﬁlheaghen‘imndawhetg ittib detetrhmed st dhd ﬂgnaldkvel of the sensor
tothelnk cartrid is.s

, d
Slgv r t ! t%ﬁt Cq% 2@85 Bé)trl] gensph e3P dg Wn@ea@g 5@&%%}% that the
insﬁlﬂe('l eo&r{eé;gdﬁ%§ %(% n"i'lp Qﬁ{r 05is et 18 05 eé%B:? lm Step SS.

conpu er comnec € recor g appar at us
If tHé BRIfRYSndibdtiig thit thé enstalled Gkt E:irt Sotidspdnts iPtheiifk cartridge

i nserted, based on the flag. [011 If signal |evel of
- 10thee- hvpm%talpreymbr thaditc lagga lcatnragnﬂLa@whc onmléﬁd utlmeartrldge
det er proc. ss tar
coriapEidh Ha & 105 DelesoRill o gliqagog that the

conc ock |l ever 283 s cl osed.

thet teperdinfg spiparatusk 2 8@ ok randigéoritfatian cordé¥ssing aﬂpﬁﬁﬁm é)gda personal
based on the signal |evel of the sensor si

coranutarmemdﬂ@ﬁm FReOksiNg aperaliedyh d@sbyawhtq%@ftthwkﬂarmdges

n is detected. Therefore, the
10 E%CEW U lﬁliﬁrfeg’n S?df"ﬁg‘ "ﬂ'ﬂg cartridge 10 and 10' allows
[011fp recor difggnANER] AF e oPrilallsendf 295 @Bﬁigﬁs S8HErdW BEHigh, the
the type of the ink cartridge 10 or 10' "I ndependent o

deteinsnatpmeptovdst mayhstat aghia. udboreonennthe deteemimkion préaessioay be
10 qr to the printer and regardless of whether the
exqeuted wé@ e {agk; lewer ?g% Heiopened g Hhyed ?tﬁmntifﬁ@ process may.

corgj,# q preq,elpf@tllsgiosgdrermves the ink cartridge
Gre.

fii'ha
[0118] The type of the ink cartridge 10 and 10' is determined based on the

instaB¥& f“d‘ﬁ%‘??;ﬂ?%% &?xﬁ&‘ﬁﬁndsatﬁ%é 15 @r{rﬁfgg‘lﬂa&'sgf‘ FIF (B)fee:ﬁf ﬂ%i/s set,

signal level of the sensor signal dutputted from the optical sensor 230 at the time T1
when the trigger signal is detected. Therefore, the configuration of the ink cartridge 10
and 10' allows the recording apparatus 250 to accurately determine the type of the ink
cartridge 10 or 10' independent of the speed with which the user mounts the ink

cartridge 10 or 10' to the printer and regardless of whether the user begins to insert the



fully inserting the ink cartridge into the printer.

[0119] The above described process is configured to
wale®entaasnat e bet ween the twe2 types of the i nkpCT/JP2008/056263
cartridges 10 and 10', however, three or nore types of
ink cartridges may be discrimnated. Mreover, an ink

cartridge containing black ink and an ink cartridge
contai ning color ink other than the black ink ma

be
ink fastEideinia thelpriaiskans them Rargialy fraejes A inki cartriges, befaeerfinally
ink and an.ink cartridge containing dye ink also may
fullydnseing ik cardifler S ot pedver 1 % VR o 10, a
[01R9FKagi Ny Rhe MR WBEHribEd Procas G EsHMirddtoMischifiiRAE BBeen the

of  the present invention, is depicted. The packagi ng
twartyesgefrthet ifk3Cartadges i19eandan 05, Howeser, rthggeor moge typebeof ink

ink cartridge 10 (or 10'), and a packagi ng nenbe 31.
caﬁrhﬁze? ey berqissrigaated ilMOEF&Y%rrrﬁ%é‘&% caftrdge Aty ﬁlas?k g and

. . Tho . i

an Ifk o800 MohafH B 8 ther Bl Y SIGK rlch b Hsdgininated, and

an [kl 2drtridpe econtiiihg @igradnt tifle ah@&nﬁhﬁ@’&@ﬁd%eﬂébﬂtaﬁning dye ink also
e

depressurized to a pressure less than t at nospheric
map be désgrimimaged.f or exanpl e, a vacuum punp to reduce an
unt of gir dissolved.in the ink in the i chamber
138D e i Referig Bopes e P arekagiikyribeBroRD. FECHRES o an
A BT P Bl ht AnirEiBE s adpiiod.| AR bitka@hOsRREL G 230
angggggufe by,g¥or egaéileisa 6%cuun1pu t%ép even?ga§}
corhiprises entisk cartridges e.gt, e inklcantkidgdoed (crOl@")t i a phckaliing member
films covering the side faces 45 and 46. [0122] The
23hackgink Fartaidee d 0 28 ecqommedataddinano Biterigg tofthe; pagkaging ggember
er AN Ther ef.or e iromy. enter the interi f
23 TR sldeer 2R BBt aflhid RS kgl R leflen5a
[0121T angenmenTheReric? of felink! OHER1Er {100 i BeF¥dsBALRAG0 RYIrERbre less
of "time. Nevertheless, if a depressurized space exists
than the #tenospherici pressofe byh éorpaeiplyl agacmmb pumP3d reduke an amount of -

o L G BT o e PR SR b
234 %l A470Th, R HAEAOR, B! BTN presue b or

exangslo TRdat8hunp folievent &if from @fterirpEinfoadk a FtAnRADED through
231 in a state in which the novable nenber 2 1 is held

thedilmggeveringsthe gidg facqslédianddfsi ti on shown in Fig. 2(b).

jle maintaining this state he pressure.i.n the
10138) er'i o TR RS ReRNE: P birarBbr 52 BRSREPIP R B, some ees
. . e i s > . i A,
perbleRBIHY, © el et Bc ney Snich B ihfioRL IS AR aelih AR 231 when
thec padkapihge aftngdement Q30Mizd ife dinusedt fier packaended period of time.

Nevertheless, if a depressurized space exists in the interior of the packaging member
231, the interior of the packaging member 231 is maintained at a stable depressurized
state for an extended period of time.

[0123] The packaging arrangement 230 is manufactured as follows. The ink
cartridge 10 is accommodated in the interior of the packaging member 231 in a state in
which the movable member 21 is held at the first (extended) position shown in Fig. 2(b).
While maintaining this state, the pressure in the interior of the packaging member 231 is

- reduced to a pressure which is less than the atmospheric pressure, and the packaging



menber 231 in this manner, the depressurized space of
a predeterm ned capacity is forned between the front

wo ame/ 123480 of the main body 28 and the front wabdT/i®b08056263
the novable nenber 2 1 in the interior of the
packagi ng nmenber 231. Therefore, the interior of the
packagi ng nmenber 231 is nmintained as the
depressuri zed state for an extended period of tine.

membeni] inscaded: hdbasause the inkipartridge}( isacesmmpdatedhinithe pagkaging

nb 231 . s depressurized top nuch,. a _pressure e
mefOPt o b AR B PR 5 AR THUGRL FPACe gY b BB e pogsepacity is
forRb& HetRnithe ARt A1 OF thefmdiRl DoRFQaBINHe TRIFP WallPB of the

may beconme so great that a relatively large force acts

mowgablé meernbek Zlairt thed geerid@. ofhthet prickagiag epember tA3d. Therefore, the
) d,epressur%éqed, space is_formed between the front face 4
interiagof the, PAgkaging JaSMbEr 2 disiRantamsaas\the denrgssugiged gigte for an
I pgfq? 21, the novable nenber 2 1 nay deform
em%?’ﬁ%n rrrgl%/ not be restored to an original shape.

[012hEr ef or e, NéverdBREd) eff @eDQfleBNtofOthet ackNeRRFE Hhember 231 is
invention, the ink cartridge 10° nay be acconmodat ed

depressutized joe kughregpressupediffeg:hce hetween theatrhesphitic pressie and the
novabl € nenber is held at the cond ,(retracted '
PresyyLg in T Wit ﬁ?fnt]h@i gécﬂé%lw meppben 33 A BrGPEe rﬁ?n%r@?’t that a
e : e q ) < .
g B Do RAOEH, B3I bpliqub, SRABE M 6 b B i
spab¢ Brformal bet6dn the fione fare va if eherrai dodR 20 ah thiechr@itiwat] 161 of
smal | and therefore, the deformati on of the novabl e

the paqisble memberad/, e moxehlp mesmber B may,defemm inyearg aof aaayrept be

rrangenent. .230 j s al reduced. Because the
resii RO Pl g™ el B P itons ot e present
invERicH theahl caftdde 10" bRy B3t REdRMo@ited HEhEFEKBYTPIMBRBREI3] in
231 is maintained at a stable depressurized state for
a staterie adhichetht enqyebleoviernbert2il iphelfl @1.6 sedemtl €retriactgd} positigpsshown -
1 a cartridge nountj % portion 1276,

in %Zegc%rgg i\ﬁberf Beanorahls Membeiit st ther seeord pesifaom the depressurized
sk RIS o 2nF Sk 7 T a0 SRR O 410t e

mok£bl€neathar o i§ haatbaly srhalgendabetiony thoadfbfnatdbhbof theenovable
| ock | ever 283 conprises a first portion 1291, a

memben Al mayr bé preversd, dhel sizepofiibe nackagingarrag®nisat R8@ris also
the fiyst rtion 1291 and the second portion 1292.

redyerg. prcResp o §Restagtss SEce PIoM s 4vett BoHE (g tatvely small

. i - H t 1 ,

BB Bk RSO ATP AR oL RCARhuAR R A0RY e e s

forpaedsonabld p&ibd ofhind.i r st potion 1291 ‘extends from the

gi vot portion to the outsideof the case 280, and the
[0128kond porRefeming20p Figs: 29dand 2dng tcadridge, sroupting i petion 1276,

acc%rzd?r(l)g %ooar}olgl(leer embodiment of the present invention, is depicted. The cartridge
mounting portion 1276 comprises a lock lever 1283 instead of the lock lever 283 of the
cartridge mounting pprtion 276. The lock lever 283 comprises a first portion 1291, a
second portion 1292, and a pivot portion 1290 between the first portion 1291 and the
second portion 1292. The pivot portion 1290 is supported at the upper portion of the
case 280 adjacent to the opening 284 such that the lock lever 1283 pivots about the
pivot portion 1290. The first potion 1291 extends from the pivot portion to the outside



storage chanber 282. The first potion 1291 is

posi ti oned above the second portion 1292 because the
wowioghtsed the first portiom4291 is |ess thanp¢i®E2008/056263

wei ght of the second portion 1292. As shown in Fig.

20, when the ink cartridge 10 is installed in the

cartridge nounting portion 1276, a portion of the

second éf}grti on 1292 contacts a portion_of the |atchi n%
of the casgs? 8ol thisecondipertinsgl292pxismds fem tr pev peitighd 229 To the

sl P’ o cibeni, P Pl B peillcned o8yt PRE poron

1290bdch@de t8¢ wellht DEBRNGEsPPEAiIbAN 202 H1eSPiMaRSheSWEBR of the second
portion of the latching recess 1000 to retain the main

portionlyl290. i AstshewnaineFig8Q0agdicnshe tihle cartgdgey 16 as gestadied in the
the coil springs 23 and 24, e ink cartri 10 )
carfrichgg mpuntipg Pﬂ@oeé%@mmfrroqftzgf S p3ﬂ19§e138¥e Rerdpds a pertion
. i rt4d . 0 i .
of HE R i B P 1080" T A Pl 20 B LIBR A0y gecives e

urginl €cd of alie esill spafigd 23 a@fl JhowWdrd She PPEdi® 28429 eveliRless,
|l ock | ever 1283 then pivots about the pivot portion _

becapgOthe gportivrowh theysetiogd pRitionah202 kentaeis drd ppion afnthe datehing
nov, nd separate om.t he | hi ng recess -1000,

recfi 004 B sFR R B RS bidy <foF Hisocass 3 eaait Sne fiter of the
it §%id I 8o R0 fehidin heSkedgd.r om t he

QOICgﬂnrg?g%gﬁdn%dr%??%%%t%on 1276. 1I1I'he user then grasps

[01R6F rear pWhehamsafintehds iondemoae thd itk eatfidgeni) fremmakiesartridge
the ink cartridge 10 fromthe cartridge nmountin

. : ( g
moprking RAtian ¥876, theaser applics aidopavard fryec tosan endroryjon of the first

. f0 h idge nti N rtion 127
rolF45E, TR BT O B R GH Bgh T350 as shovn
in KiQNJ 1, AHA & sefordgiofish 1792 HBVARIpnIREDSites frml tHe Idiéhi
" sgcond positi or?q;byli tsel f, thepm)vakg?(g ﬁenbrgr e2 1 e Teee
1008V €3pnkequentyy, fthe noil Isprisgsc2hdng 34i expamd, tandtthe irfki castridge 10 is

o5 SR A B SR ot e o
AR ) Pt 5L O R P50
mo@ntthg’pdrtidn 127611 STIARCHe Dhk batrideris r&lils iremavedofrra khé gartridge

portion 191 and the signal blocking portion 189 of the
moppting: pertion dgdo6.10Mereaer \heeawse the kgnastridpe d@ ks net configured to

ti 1 t . Si | | ki i 199 of t
redf e AP yahiimamst 21 i setoud greitign Dt fPa.gich Ablp aadrmer 21
mofts_ IrBty A48 the Secohd FosfHoh TRE F1rd petjtih, fhed MENRER pbition
12990 s¢paemes] fbmade: hidhimntecesd 10003 idgthetebyl the kinkgartridge 10 is

arEorti_on 189 of the ink cartridge 10 or between a front
pariiplly ejected &ony the sartil g§aROUGINE PPN 2761 and a front end

018 1% ¢ R 88 2 S P R
blodRinfz portfon’ 191 and the signal blocking portion 189 of the ink cartridge 10 or
between the signal blocking 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 millimeters to 35
millimeters. A distance D2 between a front end of the signal blocking portion 191 and
a front end the signal blocking 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



millimeters to 7.6 mllinmeters. In other words, the

front end of the signal blocking portion 191 is
w@omstizaeed 7.6 nmillineters 3r |ess forward freor/yreeos0s56263

front end of the signal blocking portion 189 or 199 in

the depth direction, or the front end of the signa

bl ocki ng portion 191 is positioned 4.7 mllinmeters or

| ess rearward fromthe front end of the signal .
of Hieotki ¢astridae t1i0oin Hpodenth dimgction oy dndieated, by the @gropn 33 is -4.7

4:0128] . | as;.t.Q ndey st ood, that.the tersm"sian .
miliARet) 17 RTRLRE . A AR SRRy PR oot fctng SHEHAT blpcking
porti8A Y91 iYpbsRionbd ¢ .65hDINAbtetsUr@aS ifbiwat @ fra81 e fidut el $fQhé Signal

a reduced level sufficiently |lower for the signal

blobkiog kiomtjorp d B9 i cwnl Roirb thed é¢pele tdimictidny arhihe frergpact of the signal
| though it i.s prefer e.t.hat the 100 % i ptensjt
bloglflga Roriion 191 is afritape ?‘?jnmﬁﬁ%teﬁ@orﬁﬁ%aﬂwaﬁﬂéogﬁ tbﬁ Jpont end of
i : k-Qn, - T i sity is allowed
the i ARIHIBAGRL pOniBR 18305 PoFini EUARK gellfiic! Y, L2, 2! O"
[01RO1L29] Wi Tt dad ficbd mRAstbciNthethe haran“digst bldekthg’ s used herein

~connection wWth exenplary enbodiments, it will be
is mpandrtetinduddyot pelyeredugtioneef the signal antensityato zarpebut also to a

varJj.ations. an difjcatians he ex I .
red il bty P e B Seat Hockitie AEORd hf dotected.  In tis
' f: Co/ ' 3
SRRy I STPAEIBERS, 0L, K BB o o
pasaing throagh ¢hecsigsal Birckinigqrortidn, talse asgedudedli iaehsignisallowed to pass
Sucgr actice of the invention disclosed herein. It is

rihat Hlepciatanpify d@ﬁé? deteqied.i cati on and the descri bed
(O1SHEP! €5 R EORSLAGKEH IELELY AAS BAERPLBRNCE i oxemplay

venti on, rue scope 0 nventio
emboiineAlsSH VAl HeNmdEisRIOUNG thbsd dKBlled! IRAHS bFtitRAt other variations and
Appllcablllty [0130] The ink cartridge, the set of ink

- moddicatiorgefSthe saxdmiplagy iendbodisments diggeribiest ebovienany da mgdst without - -
of .th resent inyentjon are widel sed for ho and

denaftrr}gc§°€ls§1§.seem the 0RRHqR. by %/raﬁ%ﬁmeaﬁpw}fkﬁgppaaem to

thogé sRiiled i r{ﬁé aptJ ﬁBKl’ Qg:oﬁﬁaérh{i)& 6P Q]Itlé ? c?ﬁlcaﬁign.or ractice of the
selectively prevent a tirst signa om passi ngp :

inveitore Hizelobgh hereir. 0 Ialid eiteiledathbt e tpeeifidation amidothaldescribed
and a second signal bl ocking portion configured to

examfllescare wensidgred wmenely @s saewplarys phgl inyensionpwithitheytrue scope of
t.heret hrough or to alt a path of the second signal,

the\/\?\%eflgf”i‘li’?lﬂgl %??ﬁbys%hﬁﬁgwlﬂﬂpgﬁlﬂsng portion has a

I S icdgiigy M native of whether the second signal

n‘L‘Poc{li E%l bcort?%n prevents the second signal from

[01p8Fsi ng t hEhetdk oarplidger thd &etr of ink cartridges, and the ink cartridge

determination system of the present invention are widely used for home and office uses.



the path of the second signal at a tine that the first
signal blocking portion initially prevents the first
W@ k@aa3480 om passi ng t her et hiough or alters theCcpagzosnfse263
‘the first signal. 2. The ink cartridge of claim1l
having a width in.a width direction, a height in a
hei ght direction and a depth in a depth direction,
wherei n each of the height and the depth is greater
CLAMMS the width, a distance between the first signal
bl ocki n ortion and the second signal blocking
L. por ti ﬁrgﬁ‘%l’%’fgﬁqompr?g%rs to 35 mllineters in the
hei gptirdisigal bRRkin@Yoriidte c<§r_iff%%_§edsiog§é?éctib$1?0ﬂ?é\7&t a first signal
portion is positioned 7.6 mllimeters or [ess forward
~ fromrpassingdthesttrongh i tgralter Hpath bof thy fpstrsignah and t he dept h
direction, or the fjirst signal _blocking portion is
posi& pesved Sag.nﬂi hfq%w%lgn spnfigaed a?glﬁﬁrV&ix PEsi¥FERtnR second

' . . Ction i rection.

B PGS ROCALCT o 4B e HEchidin e

secbid SigASSBlobking PRrs@L Rala Shigkitdss [eReminatived OF twiether She second
based on at | east one characteristic associated with

signah dlackingcpartion grpyents therbesond kignalr freindupesing therethroygh or alters
cl gi , further conpri.sing an iok chanher .configured..

the g i 1o Rigpl @ ity B S SERd Adpcigpg portion Tniially

preg{;}fféé 121? gfgé't:(s?édaFfrﬁﬂrB%Eéiﬁ ﬁxe?eﬁhrbﬁ?%r aﬂ{éfs tgg @51‘?1%?9&' ff‘x‘sff {ignal.

romthe ‘group consisting o apacity o
the i nk chanber, an initial anmount of ink stored in
the ink chanber, a type of ink stored within the ink

2. chanbhg ink gaeridee of elainpd hayingsr widtlyin & width digggtion, a height in a

.chapber.. 5. The,ipk.cartridge according to claiml
neigHl SR e A ol o ok Ao BRENBrB ol S g ana e
* dep@PRf dredtéflah eheSRIARE tal dithiceMeBN M th 'ﬁ?st%%ﬁﬁﬁio@l&iﬁ? Ebrtion and
from passing therethrough or to alter a path of e

- the secanddsigng) tadckifg pdttoni isk32c millimetiye t@ 86 andiimgtetsoinc thai lmight
. 5,. further conprisjn . case having at |east Jportion
dirgsfionynanch e Rk isinaliSlocking BarEeRiih PogiHenss %6 malimgfers o less
| fi . re.jnk. .an -1hird
ror AR 15 SO S50 RE Tty Bl g e v
sigidl Gldcki rtign! i€ posion¥a\E7 BaB@Ekt&@s of lesd MEHHVhrdofromntke isécond
. the ink chanber. 7. The ink cartridge according to
sigrdl blagkmg portiarniarthe depth digeatign. a novabl e nenber
configured to nove relative to the case, wherein the
nmovabl e menber conprises the first signal bl ocking
DO Lwan: . I > o
3 P o e oI T SRLEIOUBARIARS P Tfe Boond
sigmabdbbdakihgt portibe i€ dawd on at least one characteristic associated with the ink

cartridge.

4, The ink cartridge according to claim 3, further comprising an ink chamber
configured to store ink therein, wherein the at least one characteristic comprises at least
one characteristic selected from the group consisting of a capacity of the ink chamber,
an initial amount of ink stored in the ink chamber, a type of ink stored within the ink

chamber, and a color of ink stored in the ink chamber.



and a second end which is coupled to the novabl e

menber. 8. A set of ink cartridges, conprising first
w@easazend i nk cartridges attordi ng to clai mBCT/JP2008/056263

wherei n: 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 the tine that

5. the The duk shgridge Bresedinggopdaint dn furtheri eomprisingaethind signal
the first si al rom passi,ng therethro or alters )
blopliGe o Rofligired 18 roelRfRay brifit the et deadly i passing

theRIROHENGr BtEE OPathlof IHAGeSHAQhal Nk cartridge has a
ethick%]gss conf?@%red nof to gggvent t he second signa

from passing therethrough or alter -the path of the
second signal ,at the tine that the first signal

6. pl ockhhénkoertrides acaprding toyclaime ve firther remprisiag asraggdlaving at

f.rom passin her et hr h, or alters.the .pat f the

eagt R Al AHbcr R ool el I R b s onigurea

to Stfel iBR) arfdOfiR thid Bnalt BIBcKiRK peAioh! ik FBSitidR&PWithiMOtht Qa®N¥hd is
one of clainms 1-7 or the setp of ink cartridges

cordiguoaddd mepvedasddaymargimamd af inkdo thi ink) chqpplaarat us ,
conprising: a cartridge nounting portion configured to
mount the ink cartridge; a first sensor disposed in

t he [ i ey l.sing a first
7 o1 noft R PU R, BYhL AR BORBELAETE 7

Si gnalmeévaBlea ndenitet cdhfgaed rt8CRové Relatil € n® rthe Gass, i Whirie the

to receive the first signal, wherein the first signal
mopakle knerabgsorampsises shec St signak dlackingepertipn eadythp rsegandt signal
bltgf first_skgnal from passing therethrough or to alter

OFfiRE BT Y he first signal at |east during a

MoUNL4i 188kt She rblidr? kndner rHaq&g 4 frst RAd SAdH isdcgﬁf)]heg to the case

nmounting portion, and wherein an intensity o

- and a sesbnd eghwhich écaiupted tbyhe thevdble membegnal - r ecei vi ng.
el ement when the first signal is prevented from
passi ng through the first- signal bl ocking portion or

b £ Rl s o LSS B

clah 11 WRerkinf St signal received by the first
signal -receiving el enent when the first signal is not
pr evihatsedorfdr signg) dedking phrtivngdf thhdfirki inkt casirigigalhas a thickness
h of the first si

configired tggnrg%%fe? seond ngpﬁ?r% PR ETSHETOpeh BT %:tﬁrit e path of

eSS BRI PUBE o LB AL R I DR prevcs
firse bighEiftons padsinguh&@dthtcughror taltél eheSRRlp 6fiths ifgstaignal dnd

| the second signal blocking portion of the second ink cartridge has a thicknéss

configured not to prevent the second signal from passing therethrough or alter the path

of the second signal at the time that the first signal blocking portion initially prevents

the first signal from passing therethrough or alters the path of the first signal.

9.  Anink cartridge determination system, comprising;
the ink cartridge according to any one of claims 1-7 or the set of ink cartridges

according to claim 8; and



second signal -receiving el ement configured to receive
the second signal, wherein the second signal bl ocking
w@oosi1za38t s configured to selectively prevent PEEIP2008/056263
second signal from passing therethrough or to alter
the path of the second signal during the nounting of
the ink cartridge to the cartridge nounting portion,
wherein an intensity of the second signal received by
t he eesordinganpatdtuscosirisingy el enent when the second

o s B A by e
signal is al &Ry ednly ?ﬁgosiﬁcﬁ{‘qhé'&ﬁﬁqd B! RRlchig: cportéon and

portion is different man i ntensity of t he se
cormpriyiigd a fiestaignabiehittihd elemeniocuhfigigdab emeCthe \firsgsigia andit first
when the second signal is not prevented from passing

mg{lﬁrf@@f@‘ﬁng lemest 6 gar%ﬂw@l TeBeIBR Rhenﬁrsb signaloherein the fé@t pignal

bioBigh APorfiE R BERRRR b e ety il Ml 1S BERA o pessing

thei*éﬁngﬁélﬁémormwk tHeOpatRbf e ASSP&lahheRaddubing Renbiliting of the ink
cartridge based on the intensity of the second signal

cartrilgeity ¢k ¢aytridge Imamtmgi peitipnadnd whetein aginéénsiteof thxt fisst signal
rectsilsyr? Il?ggh (Er' Iﬁtgﬁhte%é gqr(]:gljrvt glfgqn}:lgte Ilghéﬁ:tl ' 3 fs 1rs ?]%lp h%fperé\ye?lged from
pasg gt i eﬂ{r(relo ﬁ]u%% §1Ergal gg#?ﬁlg:ﬁ)rq%l b g?ﬁl (?fatﬁé Eﬁ&%ﬂnﬁl fsNtered

by Qlﬁ?er ikt o@@&l blevkirg portign fis rdsﬁerattdfrsmcan ¢htérdikty Coft thei filgesignal
according to claim®6, wherein: the second signal

recpived Ry thj; fiys signplreseivingelpmenstwhenkthe Srst sigaglis matspravented from

thic fiqure revent the se naI fr
pasde SRR 15F it UAgh bloPie RsPom b et R e AR gL 8 mot
altetbd {h Frstt | bi¥Bkihgpbrifoe first signal blocking

por??or? |r?1|§ti§1aa 'y prg?ents the first signal from

passi ng- t-hersetdndosgBBondispbsedr in tthe cpettilge fmdungingi pation and

signal; and the second signal bl ocking portion of the
cONgprSHREA peRend siepplrepdingRlerpent coeRgiued teenitithsesand signalgnd a

secg{nf %%ﬂ%ﬂhrteg&v% Ce%}g?rﬁlé.%ggé grég) na‘f {111?; SFE er{d;3 §1 zﬁu%}ﬂ?rem the

secbﬁ’d3 si;ghﬁlsbloéklﬁ@ E}Jortt&loféi%oﬂﬂg@&ﬂ tth GBlebtvdly PrévenPiRVRBS signal
rst signal from passing therethrough or alters

frommasgag theodthedugh or tesalteg itlynpdth of the seporidndigmad duringl tfee mounting
of 5 ity G gie LR AR GsGRORBeIT g WRIELEh (i of the sccond
SeBACRSSRD 10! B Gy HECOAL OO g s
preRented ﬁbhﬁpasﬁiﬁgothfdugh dBesecond signal blocking portion or the path of the
second signal is altered by the second signal blocking portion is different from an
intensity of the second signal received by the second signal-receiving element when thg
- second signal is not prevented from passing through the second signal blocking portion
or the path of the second signal is not altered by the second signal blocking portion; and

a determiner configured to determine information associated with the
ink cartridge based on the intensity of the second signal received by the second

signal-receiving element at a time that the intensity of the first signal received by the

first signal-receiving element initially changes during the mounting of the ink cartridge



a first sensor disposed in the cartridge nounting
portion and conprising a first signal-emtting el enent
w@onBilzp4sed to emit the first9signal and a fi rBCT/JP2008/056263
si gnal -recei ving el enment configured to receive the
first signal, wherein the first signal bl ocking
portion is configured to selectively prevent the first
signal from passing therethrough or to alter the path
to the carfridgeimayntisg gagionat | east during a mounting of the
ink cartridge to the cartridge nounting portion,
wher ei n an'intensity of the first signal received by
101 he Aisesdf itk gRatiddes C@drﬂ;‘)ﬁ@néeﬁﬁf@ﬁﬁ scpBRd 1rfkhﬁrtf‘1kiéccst accordlng to
signal is prevented from passing through the first
clagi §nahertinocki ng portion or the path of the first
S|gnal is altered by . the first_signal_ blocking portion

i s dife rsepQsd Sigpajrhlegking parion: of B il ink; Tag'tndgf: gnga thickness
cor{f%ﬁ?efi tgg}rgxyen[ Bl%l gecéﬁ‘&n o%hgrk% rﬂ%gsgn rﬁﬁgrgséﬂe ngalt\f%etﬂe Bﬁth of

thetsB€onldi sigial &1 GBaImdiHAe &ie%’kspﬁ%ﬁdl CUllodkEngt petieRiditiafy ﬁx’eeents the
first signal is not altered the first signa

firshbigndd |fmgn pansingdherathsmghrog aliens Sb’:r paﬂh opibs éuistisrgnahend

ot aril ST RG! BibchBie bR POt Sband Tahite e (B8 doipkness
corfﬁ | ol ﬁvél?tctﬁ@ ge&)‘ngrﬁgnaf £66 dﬁ@glﬁg% %e?é%hgké or alt%r the path

n |gured to receive the secon
of ﬁxecsedstdldsslgmi lat tHeaxkié fight pbe fitswRignal blockihg poridntiitially prevents
sel ectively prevent the second signal from passing
thetfisetrsignal Gomgipasying heegthropgh praliess the pathrdd, éhesﬁ@bﬁanaé+ gnal
during the nounting of the ink cartridge to the
cartridge nmounting portion, and the third signa

11.bl ockh ek RR#A{dRO Betefmmanbn Sfeas cb&pﬁ%'ngm i vely prevent
the second signal from passing therethrough or to

~ al t ethetifiecqaridgeaiocortlingsioadainh & by thel sebfinkidasridgasreccording to - -

of the ink cartridge to the cartridge nounting portion
clajng 1 | eted, wherein an intensity of the second

Si gngl% BI%fgzé)ﬁwgrakﬁYs cto@?p Ssﬁfggnd signal -receiving el ement

when revented from passing

t hrough t hecaerigs %cﬁmqngbohioa%hﬂgu@@fd it e Ik Rartridge;
third signal blocking portion or the path of the

second si gndfirsi ssepsaredsgodsd imhethe ecastrilgsi moanting qukiiory and

ortion_or the third signal bI ckln Q
corhprysihg &t siedal- GG BleEierye SB31 edtghSnal and a first

mgﬁﬂ GElerafl g)én{elﬂ?c S § »%@ilve rtﬁe? gﬂs¥ %ﬂalempe% &t signal

Seco S|gna not prevente passi ng

blotkihg U@ltidhés %Bﬂﬁg\,dedi itg neelectivelgkprogerpahé iffrit Signdlhfrom passing
third signal bl ocking portion or the path of the

thezethrongh i igradter the path ofithediraiosizal tahb:a;&resbl@na agnejing of the ink
i ng portion or the third 5 nal cki.n rt

carifge o de SRRTHET TCuRPE SBienh oV rnay 1 HOSTHY Grge it ienal

recBve® by ahe irW sidhal R&elvitiy element when the first signal is prevented from

passing through the first 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
altered by the first _signal blocking portion;



cartridge based on the intensity of the second signa
recei ved by the second signal-receiving elenent at a

wo ovs/1tdaad the intensity of 4the first signal rBCBIR20GB/056263
by the first signal-receiving element initially
changes during the nmounting of the ink cartridge to
the cartridge nounting portion, and to determ ne the
amount of ink in the ink chanber based on the .
i nt ed §¢qoyd oensondispesedrinl the garidacapennting ngm@m ends, é@nn@smg a

vin vvh n the untin nk

secfi RGN AEERT oM aR T hg porErgrial 1nd & Second
sighfFB¢BViRg element configured to receive the second signal, wherein the second
signal blocking portion is configured to selectively prevent the second signal from
passing therethrough or to alter the path of the second signal during the mounting of the
ink cartridge to the cartridge mounting portion, and the third signal blocking portion is
configured to selectively 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, wherein an ihtensity of the second signal received by
the second signal-receiving element when the second signal is prevented from passing
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
signal blocking portion is different from an intensity of the second signal received by
the second signal-receiving element when the second signal is not prevented from
passing- through the second signal blocking portion or the third signal blocking portion
or the path of the second signal is not altered by the second signal blocking portion or
the third signal blocking portion; and

a determiner configured to determine information associated with the ink
cartridge based on the intensity of the second signal received by the second
signal-receiving element at a time that the intensity of the first signal received by the
first signal-receiving element initially changes during the mounting of the ink cartridge
to the cartridge mounting portion, and to determine the 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.



