DESCRI PTI ON | NK CARTRI DGE Technical Field [0001] The
present invention relates generally to an ink
w@zbnisdge. I n particular, the present inventiBIT/JIER008/056271
related to an ink cartridge which is configured to
di spense ink when nounted i a printer. Background Art
[ 0002] A known ink cartridge is configured to be
nounted to a nounting portion of a known recording
apparatus, such as an ink-jet recordi ng apparatus. The
ﬁﬁg@mﬂ.ﬂﬁ)ﬁartri dge has an i nk chanber configured to
store ink therein, a wall defining at |east a portion
I CABTRHKGE hanber, and an ink supply portion

0Si ti at the wall, which is configured to supply
f‘i‘iﬁ“‘f’?ﬁ'ﬁ&ghe interior of the ink chanber to the

[eyd1§r i or OfTﬁehﬁreiséHff iﬁtﬂé}m@ﬁfrela&!lgegéR@}&ll?%lepw HROchit@ In

dbe,
extends outwardly fromthe wall. resilient. menber i1s
mirteplas gbe piesénit nnvehion iskrebtgdpioyanpiok teamdgeWdlsich isheonifigoned to
j.nk cartrLdgrg i.%ddro%Fed and collides with a surface,
pepseduk wheyownted in g BHETEE 1 of "t he i npact of the
B4tkbiouin@ArfBy be absorbed by the resilient nenber.
Such a known ink cartridge is described in

[9802A- 2001- 7A%kpown figk ceriridgg|ie copflayoRy toNesy motfed ég ¢ mounting
u resil. r s dispoesed wi.thin the
&%EO%s%gap y%vﬁlorg?(%rglﬁg gg%ag%ggglrlmp%r | lcr)lir%ﬂ%fre%o\é\%ng ARPESH) pspl yT he
Knowh ik caitBif gdifas da HROEAmbBEsontiBered fkstSid il theR( b AN defining
contacts .the surface, which may cause ink to | eak from

3t {R3sti Rorierppf the ik ehpber, fist wibipksupply periien pasitiongdiat thegrall,
v . The
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therkak rhambee aKTHerinkisupply portkoncatends elgward [y fhe Avadit hdrresilient

known ink cartrjdge is configured tg be npunted to an
TR AR Ve B f“io?“PP]Hé’o_Rt%‘vm Whea dheknym ink cartridge is
BORRE 3hd'2oliRRIWiR G &ecomBdati AdidohanPstion BF 'tﬂédigrﬁ)a@t of the

door which is configured to be operied and cl osed.
catlision e bk absarbed iy therresilicahy endnsberro (Butled knownhisk cartridge is

cC pdat | C er and the door is closed, the door
%ﬁ?‘%ggﬁ'g@%'ﬁg?loyfﬂg ﬁi’ﬁﬁx tridge to renove the ink
o603 ri dge fRethdlEss AR ebiNht GHRTERE s didpRed! Wighifl @R ink

is opened by a user, which increases the ease _
supply portion, an outer portion of the ink supply portion may be damaged when the ink

supply portion contacts the surface, which may cause ink to leak from the ink supply
portion. Moreover, if the ink cartridge contacts the surface at a position other than the
ink supply portion, the ink cartridge may be damaged, and ink may leak from. the ink
cartridge. |
[0004] Another known ink cartridge is configured to be mounted to an
accommodating chamber of the known recording apparatus, and the accommodating
.;:hamber includes a door which is configured to be opened and closed. After the
known ink cartridge is mounted to the accommodating chamber and the door is closed,
the door may latch on to the ink cartridge to remove the ink cartridge from the
accommodating chamber when the door is opened by a user, which increases the ease

with which the ink cartridge may be removed from the accommodating chamber. Such



with which the ink cartridge may be renoved fromthe
accommodat i ng chanber. Sucha known ink cartridge is
walemonidesl in US 2007/ 0070140 Al for exanpl e. PCT/JP2008/056271
Nevert hel ess, the user relles on the recording
apparatus to renove the i nk2 cartridge fromthe
recordi ng apparatus. Disclosure of the Invention
[ 0005] Therefore, a need has arisen for an ink
cartridge which overcone these and ot her shortcom ngs
DinoW Gl Ehr@agdis @kderibéd &Q@%O"?ﬁngﬂl A RY a‘i’ﬁplé h@\]evertheless
present I nvention 1s that the ink cartri ge may be
the ueersliegiorf the mcdalimepppavhtes tot o vathe drekr dartridgpefra titeaedosding
t he surface. Another technical advantage of the
PPUUYt invention is that the ink cartridge readily
DEMosafe bR YSnlip®M t he recordi ng apparatus. [0006]
According to an enbodi nent of the present invention,
[8005] nk car t Thetferece mgpd beas amsep afor an ank catridggpphigh overcome

T P o TG
ishatbers ket cdriti@b€ iy beprdtdcha fionk dahaeidien the ink cartridge
conflgured to store ink. Mreover, the case has a

PRigeTs agfnd Adotheriechnics adyspiaes pbtherseserigaYenfiew is, that the
front f
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an exterior of the ink chanber. The novabl e nmenber is
COBMFLPSS Fr (Ee- 128 IRlo SHPPhYElORESTy @ f’P‘B’aPlﬁén%‘%eé angab legst qng a%%hent
ik SFHel Gl o fsﬁagaﬁoﬁowmc ML TR oRr&iR 1Rk B ink
to rear e ca and a second

ohmupéresjcdnﬁguﬂaé tmsj«vrabthle Mborbeier, tlldmae@haesra, frarin &caand @peat face

one.resilien is configured tq e n
CBRR RO ot 118, mlnahPPS RGBT B@OSRATd Rl Fa dhks:p the

cgéer @&t hO ThkQBPAS 'pBl@ioB EcoRR RO I0/Ispdhdeafil | iz6 ammgﬂ?af%ftﬂzan
| e menber relative to the case, and a shape of

chambetratg enj gxtarige Oéxlpamkl chambgrd Ehmmoadth orembier sceonfigwred to
when

SRR IO BT a DSt LS Ber PN TRMEIE RERBEPS Pich is

BapiEd wa@dewofsﬂub&b@nhh@blsycoiureﬁhtm@to %S EAtipBAME thd mdvable
first direction relative to the case when the at | east

ppeber. e JYlpreayer, th@ﬁblﬂﬂSte)(lS aesdléent aneehbenes eonfipyred fooxpand & an
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ditiett@it to Qlﬁbv‘Athb{?dble’iﬁlethétSrbla@%eto I'BS tdsk edhkd a8h f the case in
contracts éOOO? Wth this conflguratlon in
BaFrRansige apd cpftpeden diectiprmrisauatiered wien thehat least one resilient
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IS rea y renove
substantially simultaneously move in a first direction relative to the case when the at

least one resilient member expands, and the entire moveable member is configured to
substantially simultaneously move in a second direction opposite the first direction
when the at least one resilient member contracts. ‘

[0007] With this configuration, ink cartridge is protected from damage when
the ink cartridge contacts a surface. Moreover, ink cartridge is readily removed from a

recording apparatus.



recordi ng apparatus.[0008] At |east one portion of the
nmovabl e menber nmay extend adj acent to and away from
wao beofirsond face of the case in the second dir et T/am008/056271
Mor eover, the ink supply portion may extend fromthe
front face of the case in tRe second direction, and
the at one portion of the novable nenber nay extend
further fromthe front face of the case in the second
direction than the ink supply portion extends fromthe
t face o ' j I §
D cont 1 gar St Sn€ Bofioh b tEnSEReHbETEL Blend Kdlten 1o
anid evvsy rffoarc thedfioht fizvg df ehepeast @c thededand rlireétend aviogeover, the ink

0009] The ink i dge. may further conprise L.
%*P&xﬁoﬁwaﬁw{yr?ﬁfﬁgﬁﬁlw%g% frqn g OF fheycaes it %'fe%f)%f@eﬂf&fmm and
th18t R PBriAA bf MétreAEbIR InANRY mhy SRfeAd irth&erdnh HXFRIne FREUE the

the translucent portion may have an inner space forned
qabreinethe) secamdidirdeéion Hae thesiphceppinyoittien extafidsgfiore thet fporiydace of

in fluid co nj.cati on.w.th.the.ink.chagber., The. i nk:
b8 st s SR koo et s e P Feiote BGiop dpy not
deasitith©efcdVridhdy BelfRotetbefromMRCRmaghd the further
novabl e menber nmay be configured to nove within the

[08Hr spaceThradekl wriridge anvurfurtest Fomprisa & heanshigent portion
_ | . L J
;%)Eiii'a‘{?e%r at tﬁqg)frgﬁ%;fgc% of %&C&sg fan& Qx%?r{d% a?%g/%c%ﬁh H‘l%rl}lf( gfii]ax?%%r and

ransi ucen ortron nmay exte e fron ace

thé tridsice p6rtion niay asedOiAber dpace Eoried theddil ahd thediiner St may
oneﬁgorti on of the novabl e nenber may extend further

fercomfigured for bt fgd sommupicalionayiéh fhe ipl ghaghepngihe ink cartridge
r . . .

i R L R

fortbe navablb eneswberomnady b configired to Mbtdwitlin thedomdr ispace dhdedon an

00 ok 0 i Y, AP 3ot B o0 S5 and i
tPIOLESE Bk RIEY leRRnd #OBOGe HoRCHEd ofRE cERSA tHBN S dilefion,

conprise a particular face connected to each of the
dnd gl atfleastorerpbrtidreofi theymofvahle mepber mineextendafurtbernfisor élre front

npri se firs ortiop and, a_.second rtion
BR ol B Rer R e o659 aSitongPe Tivh 4 1ha EkcwPEM portion and the
teHink1BEdnt PBrtion NRteBlls iBASthe Ot IR b1l @B lcafBHPAE FBOAIDPErection.
coupled to the first portion of the novabl e nenber,

Witl thineondigurstien, sagh ofche ik supply poxighlaed theritsaslugeny portion may
engaage. th articular face d extends away fromthe
e c]t Ehe Surfat f’iﬁée: mhay, E% Hrggea}e? ropm %1%8

ron ace’in ) eover, the ink

[s0mY! y por t T cas@hap fireHe cdrhpise tahRrtfciRn fack @6neofed td18ach of
case in the second direction, and the second portion

the fropicfaspandihereaefibe andnile mevablegmernber sy copprise wérst portion
A MRk L5 AFORTY, GLLEPA DR e
leas'g one resilient member may be coupled to the first portion of the movable member,
and the second portion of the movable member may engage the particular face and
extendé away from the front face in the second direction. Moreover, the ink supply
portion may ‘exte‘nd from the front face of the case in the second direction, and the
second portion of the movable member may extend further from the front face of the
case in the second directign than the ink supply portion extends from the front face of

the case in the second direction. With this configuration, ink éupply portion may not



the case in the second direction. Wth this

configuration, ink supply portion nay notcontact the
waenamseiand may be protected fromthe damage.p¢OOR0d8}056271

The ink cartridge may further conprise a transl ucent
portion positioned at the ffont face of the case and
extendi ng away fromthe i nk chanber, the transl ucent
portion may have an inner space f or med therein, and

the inner space may be configured to be in fluid

Fﬁgy ' ' t The ink cartridge
cg SO ﬂ%ﬁé%%ﬁ%Fﬁgénm ﬁ?%ﬂ#ﬁ&ﬁ nova e Ehenber posi ti oned
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ORI SRl fade A thencashand erklinenesy %#@dvléfhﬂ@%ﬁhe
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may extend fromthe front face of the case in
coritgmnetl dibear flumincomamuticatien wik thednl ohaniten d‘fhetuldecartndge also

o able.ne er na tend further fro e.front fac

B R Ban her R Bl B ci OB Py P ok Sect, A4 the
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fromthe front face of the case in the secon

agiopaicefi ik .in et llnktChmant ohvfbregmracaCb rof teail supply pertionkand the
Qn and ent..portion t,., ..
BHAPH BRI B P B G SHLSE N BR bl ¥ R aivecion,

adl@ gL condHohZn offike ﬁl@%ldﬁ&’mﬁéﬂlﬁ@e&t&ﬂﬁﬁﬁhﬁ €roéh the front face
particul ar face connected to each of the front face
0£rfae A% ethe seserd dierdion thay eprdy of Hice inkpsitpivt portip and the

?gglﬁéeﬁy h@rltilﬁfl AeRnd ﬂ'oﬁaotﬂg ? (fjacE %bfetﬂg Qas%,gléltr tﬂﬁgé&bﬁ@ tdlrectlon.

ce an e rear ftace e nova

Ennhis soafigurhiiens eaghaofttheoink s@ppte pafion pad the eiangxdeatsbirtigh may
fromthe first portion in the second direction, and a
OhSERCHYF TéAce & BAUPHRIOTFEMTPRNS 4848 por tion in the

[§@1‘2‘Pnd di r e?ﬁc' Q% mid{ Furfhkr éd?l?p?fse Qri)%.rtfcﬁf?} th%nn@a & each of

may be coupled to the first portion o e nova
thee froetr face hed gecead faoe rdnd onfurthet Feee mppatite ehm"parheulamﬁye and

enga the particul ar. face, and exfend agwa mth
PR el AT o Hal oot PRceber arte Hevapfy jgber may
cBRpLi{ONfiRT pdriisn, AR¥ARK ?o%m%namg oGR8 first B&n&v frf th@ Eecond
face and extend away fromthe front face in the second

difeetiont prsha thitdepdriien exignding fp@nttlneoﬁrsnawlen(meﬁd skeanrh dirgetion.

f.th i
10500 osh R Pt s R b RRWPEER Pt TRl R rovabie
nhdhebeTNGdRL Ehd FRIFRAT o fTRYmEvabRNHerhtbbi intk§ fenf 4@ kel fa@tidulaP fdce and

face of the case in the second direction than the ink

exigpdlyapfion e feont &sadn theoverandediraction. anddlee dird tiortiopaefethe
Hl&af)l?%ne%ﬁoce?ggx% ng%%tth lethw fta!:1 glﬁqésxten%nf IagLfrro% g‘lg,r}}on gace n
suppl’y por contac e
~ thy scend @ideckibmm THeeinkl 3GEWE portion may extend from the front face of the
case in the second direction, and each of the second portion and the third portion of the
movable member may extend further from the front face of the case in the second
direction than the ink supply portion extends from the front face of the case in the
second direction. With this configuration, ink supply portion may not contact the

surface and may be protected from the damage.

[0013] The ink cartridge may further comprise a translucent portion



[0013] The ink cartridge may further conprise a
transl ucent portionpositioned at the front face of the
wezme 1l ext endi ng away fromthe i nk chanber,PpeEmnaP20632056271
transl ucent portion may have an inner space forned
therein, and the inner spacé may be configured to be
in fluid conmunication with the ink chanber. The ink
cartridge may conprise a further novabl e nenber
positioned within the inner space, and the further
PRNiBRd Eat TRIRE: AR YofRE: @a@@%cﬂé&&&lﬁlntgoam\fﬁon’fmtﬂehhl@ cﬂéﬁ@oer and
I nner space based on an anount of 'ink’in the Ink
thhaartsbicent Paction ofaythhe annknes spot Yormed thetain, and thehiener space may

tran extendfromt efront face of
et BRET I o R Bt bR oyt e o o THe ek e
riC EHbriRe fat fuaneraﬂﬂsvmemtelhbérobo@%ﬁédowmﬁ thE €nri¥P 4ARE Cand the
menmber may extend further fromthe front face of the

forkes nqyablpsegbeomaly bl soafigiredto heye weigdom thsfinmen epacn Ibased on an

PR B Rty Rl EE TR, PR oot T Fanstucen

@ni@%amteddm}he@fdme Faco bf 6 lchse ih @Rt J8E@RI, diRBGon, and each of
advant ages, of enbodi nents of the present i nventi on

the pecopd pawsmaéqlnthet irg pogipnsofghe grodatiemember may|eytend durther
fgt{rrru,ﬁ) (t)l%.r ROt Igge B? Lﬂe?&%é’]% g‘lgs {dnﬁtdnr%&l&lf thah %faalr BP H)e ink supply

ment's w erence acconp
poEtion ang she tBinslaenDpsrtion ptiers fiokn the Aohiface wﬁac&} i€ sécond
nore conpl ete understandi ng of the present invention,
qul"f%“%eds sati sfi ed ther eby, and the objects,
ures, t her EhSEm '

d to the ?‘mw ng e%sc%}ﬁpa??%"ﬁa CQEE‘% In c%ﬁ%v%{:t?e Bresem
imvention [ell de appayemytd wgrsdnsawd orgmary] Sall 6 thei gt frbmi the dollowing
erspective.view of .a nulti-function device, .accordi ng
S RCE A S e G P ESREnCE i, bR ATOMPAiRe FpVines.

ﬂ,gq)esg{lq}on%qjma;@sa front view, a side view, a rear
view, and a bottomview, respectively, of an ink
(6K r | dge aEQr@rrmrngompietanmmmilrrmcrftthmreiehempcm@erﬂle needs

i nventjon. [0018 f

BPER M o B oo oot o5 Byt Hefils Tsfr on is
nddR ko the f@l(ﬁ;ﬁ@gie&s Ioh ©dkah indoBMéclbn (iR t&aaieoxhpdﬁmg AR
the line IHo-111b of Fig. 3(a). [0020] 3@,4|sa

(BRI pect i veFigi eiwadprsaectine sisie! umiEfungfion feyiqensccording to an
e?rﬁ)r Elrn{egggf tﬁ)é gtje%%t 1n€7én‘rill)0n.2( d)

[0017] Figs. 2(a)-2(d) are a front view, a side view, a rear view, and a bottom

view, respectively, of an ink cartridge according to an embodiment of the present

invention.
[0018] Fig. 3(a) is a front view of a case of the ink cartridge of Figs.
2(a)-2(d).
[0019] Fig. 3(b) is a cross-sectional view of the case taken along the line

[IIb-IIIb of Fig. 3(a).

[0020] Fig. 4 is a perspective view of a movable member of the ink cartridge
of Figs. 2(a)-2(d).

[0021] Figs. 5(a) is a schematic depicting the ink cartridge of Figs. 2(a)-2(d)



[0021] Figs. 5(a) is a schematic depicting the ink

cartridge of Figs. 2(a)-2(d)when colliding with a
waenobacsd3in which a third plate portion of thecToreabd/ @271

menber faces downwar d. [OOZ& Figs. 5(b) is another

schematic depicting the ink®artridge of Figs.

2(a)-2(d) when colliding wwth a surface, in which the

third plate portion of the novabl e nenber faces

downward. [0023] Figs. 6(a) is a schematic depicting

Mb% domﬁlrf‘ga\alﬁﬁ 'a@qga&f uF {vﬂﬁh a%hfd 7 %?éjﬁo Bf @lrhdvdbRnember

a surface, a fron ace e case
Iﬁtmsdswmmdward [0024] F| gs. 6(b) is anot her schematic

BEPYT ai ng B 00 Gl Rt o Bhant st e

RASKRAF \aﬁe@l&:oqmﬁg\/\@ftl@a S\lir@ag:g Sh vHHih the tHiRl ghate portion of the movable

cross-sectional view of a cartridge accommodati ng
roemser fgecdavaiwagd-t o an enbodi ment of the present

DT ko T 00 ibp Senephalc ofbisiingifs B Shisdis o Higihallac

wigth collid@ig vatconmRe i WEick 8 58nttheddfhe chse fables\WBivERar.
| ock lever is in an open position. [0027] Fig. 9 is

(89794 s- sect i Banl6(b) Bwanether kehematkic depietingdge i cariglee of Figs.
%{)agga)z(vﬂgl 'IBhﬁ%gdwﬁR a F&ﬁf Carld LR &‘%Fo%ﬁ‘??gaéf‘ g% &R Faces

K everistiha
@mwmdon [0028] Fig. 10 is a perspective VI ew of an
ink cartridge,_according to another enhodi nent of the
[BYedent inv‘gﬁﬂéﬁwa Tuootional gdew of @ partades aPepRodatipe pase,

b iBhg ¥ &%n%qln‘?eé&‘bfjtﬁe feSMs ifvERRRCt 1 vel y, of an ink

cartr| ge, according to yet anot her enbodi ment of the
[p02sgent i nvieptd o crpGABOfonkl gsw oIZl(eal)mk aatmc[ga(otﬁflgmr B(ap2(d)

side view and a rear view, respecti

oo G CHE08: ERRGmAgtis ore Siigenbrn S Ranicver s in an
Jp@,ep&qtﬁﬁent invention. [0031] Figs. 13(a) and 13(b)

are a side view and a rear view, respectively, of the
[PeRd] cartri dtjes? isfa @D@ Semﬂ(nab vigwebf HR(iipk caritnid gevoif Ehgsf diay-2(d)

k d d
RN AR LSRR AR, L8 Y e Y g o
d&fsed:pcg;&;oan(a) 12(b) rmunt ed to a cartri dge

accommodati ng case, in which a lock lever is in an
[0028] Fig. 10 is a perspective view of an ink cartridge, according to another

embodiment of the present invention.

[0029] Figs. 11(a) and 11(b) are a front view and a side view, respectively, of
an ink cartridge, according to yet another embodiment of the present invention.

[0030] Figs. 12(a) and 12(b) are a side view and a rear view, respectively, of
an ink cartridge, according to still another embodiment of the present invention.

[0031] Figs. 13(a) and 13(b) are a side view and a rear view, respectively, of
the ink cartridges of Fig. 12(a) and 12(b), in which four ink cartridges are positioned
side by side.

[0032] Fig. 14 is a cross-sectional view of the ink cartridge of Figs.
12(a)-12(b) mounted to a cartridge accommodating case, in which a lock lever is in an

open position.



open position.[0033] Fig. 15 is a cross-sectional view
of the ink cartridge of Figs. 12(a)-12(b) nounted to
w0 hwoemoiy i dge accommodati ng case, in which a pODRKP2008/056271
lever is in a closed position. Explanation of
Ref erence 30 ink cartridge 32 case 33 novabl e nenber
34 coil spring 36 ink chanber 39 translucent portion
50 air intake hole 5 1 ink supply portion 60 pivotable
menber Best Mbde for Carrying Qut the Invention [0034]
(BEpA ment spgf (ShR. B G3ENEAMTORE AR ikl Shfridge of Figs.
eatures and"techni cal advantages may be understdod by
Y2é4)elr2(b) mepuned ko gs.cadridde, actirkraodating case sinbeiichoa losle tbvéais in a
|'i ke corresponding portions in the various draw ngs.
1eR538S# erring to Fig. 1 a multi-function device 10
EhdAidh eFReRrdiRe Used Wi th an ink cartridge 30
according to an enbodi nent of the invention is
Hepinktcattidgiul ti - function device 10 conprise s a
inter portion 12 at the bottom and a scanner portion
®the top. Scanner portion 13 conprises an
Ut peRdblccmshieet feeder 15. Multi-function device 10 is
configured to be connected to a conputer or another
¥t evilparinglevi ce, e.g., a digital camera. Wen printing
ﬁ@tﬁkkﬁmﬁ&:nsn1tted to printer portion 12 fromthe
conputer, the external device, or scanner portion 13,
I | Marslucg@pbikion 12 prints an i mage on a sheet of paper
based on the printing data. [0036] Milti-function
Feviieatekoholss a substantial Iy rectangul ar
aral | i shape having a width, a depth, and a
ei g fﬁﬂqggﬂyﬁg} the width and the depth is greater
Gthapivathide memblrt . Printer portion 12 conprises a case
and case 14 has an opening 17 forned therethrough

14, . ‘
Best Modg ford argying Gut the Inventionyf case 14. A tray (not
[Bon) Embodiments of the present invention and their features and technical

advantages may be understood by referring to Figs. 1-15, like numerals being used for
like corresponding portions in the various drawings.

[0035] Referring to Fig. 1 a multi-function device 10 configured to be used
with an ink cartridge 30 according to an embodiment of the invention is depicted.
Multi-function device 10 comprise s a printer portion 12 at the bottom and a scanner
portion 13 at the top. Scanner portion 13 comprises an automatic sheet feeder 15.
Multi-function device 10 is configured to be connected to a computer or another
external device, e.g., a digital camera. When printing data is transmitted to printer
portion 12 from the computer, the external device, or scanner portion 13, printer portion
12 prints an image on a sheet of paper based on the printing data.

[0036] Multi-function device 10 has a substantially rectangular parallelepiped
shape having a width, a depth, and a height. Each of the width and the depth is greater
than the height. Printer portion 12 comprises a case 14, and case 14 has an opening 17
formed therethrough at a center of a front face of case 14. A tray (not shown)

configured to accommodate sheets of paper is disposed in case 14, and the tray is



configured to accommpdate sheets of paper is disposed
in case 14, and the tray isconfigured to be renoved
wo ec@onides i nteri or of case 14 through openi ng BFT/JK868056271
14 al so has an opening 18 forned therethrough at a
position adjacent to an end8of the front face of case
14 in the width direction of nulti-function device 10.
Mul ti-functional device 10 al so conprises a cartridge
accomodating portion 100 positioned in case 14, and
e I t
SR RPLEREDTIP R (P Ralr cPlack ) A EEPRRIL 1L 1O 1
adsodhasmm dpeninggl Sﬁomedaneraxﬁfbugleawlbcseﬁmadjabem & art ghdaff the front

e.g., four, cartrld e acco ating c ses 101, each of
foisi fteas Lf%éwl}egmdgu ifestion egﬁgaéweﬂ% qvine ar Myliduncgenal
debiRE b Biso %&ﬁﬂrléegg caHdek LAY Aagt LG ol %WO ﬁdgﬁfoﬁécp n case 14,

e.g., each cartridge 30 stores a rent co
apfl canttkdge taecrmmodaﬁng pceﬂanp@()el,s eapdsed gt the nmenelrdfrclas:bgbl ﬂifbugh

t k th d nk car e .30
BEBPET8 . i RicOPRIORENTE FOETIATD FOTRRS<S ARG @b k0R - fou,

cﬁhﬁ’digésac@éﬁﬂﬂloﬂemﬁg thRL qON, caBR @S @vhﬁd?nuirs teBnfigtfe CRf {dcbHBBdate an
stores mm enta Ink therein. The plurality of cartridge

igle canmdedall rﬂ@mmse@acnonk aewridgdei Yhetprésnink hbergingterg., each ink
directj.on of ] devi 10.
R e o Tt o lP R ek i Tor FRamllR SHfbe i gy 30

skma&ndk eHerdh Qrsecfid itk ERtidbE Y0 b1Ores JSowt tkhiBERMY, a third ink
openln? such that door 20 is con igured to plvot
métoreéwe/ﬁn é'i%l tl@fenw@ﬂ D dourthoisk @agrifge sleresimagenld ink

'[flé?‘elﬁ XPPRE %lﬁ%ﬁq éf 6 2 O r a%%mﬂééduﬂg CQ%% é b f gregag%g%cpfang tl/ldth

openi ng ene
cm@anmngnﬁ&1Whemndﬂ®me20 is closed [ 0038] Referring to
k cartridge 30 conprises_a case

S. n
[%ﬁ' 3bl e nM%%ftmg@Oﬂ depige 40 comprises ﬁtdowe?r%éw the I@Ner epd of door
%0k lcoﬁjﬂéd ﬂ)gca§4 14 g@f%@v ﬁ%nﬁgq8 MOYAh& ditg pivot

coupled via coil spri nova
aboutf ihgu teackr t endnofy €oore lza,t i \Deot R20c ds @oﬁﬁ&gurm @ expmses barttizlge

on case .32, when il sprin 4 ex nd i.n an
eSS e B PO el Setiits LpEer o 200hordet B to cover
c;éb,{lggqg Meitior By {s1BPOSi te the expansion direction.

or exanple, a first end of coil spring 34 is coupl ed

[0B8ase 3Refeming ta F%cbﬁdlr&martodgecm tormmsamg c@4 32sa movable

t 34 e
BB & o5 r6ahesd ST sy 2 SO RETE P oy PR frovable
RédiieaGl drd1espRAt ML e spﬂﬂ% TA0lahd HRVAKEY nBRbeP 83 GO bHREred to
to novabl e nenber 32 irect contact or by indirect

reQystreletive Weqaé%é?c Rerfo ﬁn wpl325wh¢mgoltsxpnng 34 CXPands in an
e%ga%lﬁ%gﬁ e%tﬁcg L aj B&%ﬁ{sglgc;? Ségnt§act10n éi)l_re aSt \éfglsg 1§2)pp051te the
eSbaﬁsioardujéctldMleHmC@a]nple, a first end of 0011 spring 34 is coupled to case 32,
and a second end of coil spring 34 is coupled to movable member 33. Coil spring 34
may be coupled to case 32 by direct contact or by indirect contact therebetween, and
coil spring may be coupled to movable member 32 by direct contact or by indirect
contact therebetween. When coil spring 34 is indirectly connected to case 32, at least

one element is positioned between coil spring 34 and case 32. Similarly, when coil

spring 34 is indirectly connected to movable member 33, at least one element is



spring 34 is indirectly connected to novabl e nenber
33, at |east one el enent ispositioned between coi
wepobmged?d and novabl e nmenber 33. [0039] Case B2r/imsosas6271

substantially rectangul ar parall el epi ped shape havi ng

a front face 40, a rear facé 42 opposite front face

40, a top face 41, a bottom face 43 opposite top face

41, and side faces 44 opposite each other. Each of top

face 4 1 and bottom face 43 is connected to front face
6 be&Ren ERF&Hring 34 Ak idg faces 44 is

r)gjgnlnected t% ?r%ﬁ%é?aggng, rég%n<g§g 42, top face 41,

[6039] bot t ofaseatdehab3a shimcintialy fecanguliragaealkCpigedphipecleaving a

41, rear face 42, bottomface 43, and side faces 44 is

fgqalb&cs?& a1 fnardd Préﬂoweofrmtsfac&p‘b%ﬁ '8p lrescll, chggom face 43

(%E&EIE%H fad h%’,hagfﬁ SRS Ul Jppdsie thd Ahdrer EARESop £S5 21 and

as a wAd rom one of side faces 44 to the other
boftomifehs 4B as esnnacted w fop fave #0 ond fernfate $a@ed 4@htof side faces 44

.face 42 d hej ght fromtop.face 4 1 to bott face
15 35l 193G Foclr ot o FasS 1. 08 RsB T e el OpyiBbe.Pi 68 of
RS RcSR, tépfecd NE réhe Pick 49 botaH Fac3 23] SdBIRFARE 44 Ra0bsidMially
hei ght of case 32. Case 32 conprises an ink chanber 36

prestereld itsteppesing fagndnd srbsentistbeperpmdicylag enthe gthee fpcen  Case
243! Ewd frm%aq%g ob&dé %@Psrz{ﬁgﬁle Sther %f‘?iée R0& 4of ?Hesﬂt#ﬁ&ﬂtfmm
resin materital, €.9g., a transparen resirn nat erial or

faceSIOND rdaf HI0S PAra@dta heighi Mo tdpefatedd 1, toWbit6 falel40WSThd lgddht of

to pass therethrough. [0040] In an enbodi nent, a shape
cage Bas grear fran m?ewgmilﬁg?e > aikthe derth abeasoA? igreadaritepcthe
Hefph{'6F c%le ter e@aé’éh%‘ c&ﬂh{i}se? IR0 ¢ a;}%l?e)li %gnt%ﬁné'%pgle ein, and ink
contracts.” The entire hoveabl e nenber 33 1S con$|gured

chamisn B 6 isaronhfigired tosstore litka n €asesi2ycompyigesian leastfoné ganslucent resin
direction relative to case 32 when coil spri.n

g 34 :
TREETHIE rC-Goxh HARRPATREFSINHBAIENA! OF @ SARN U ABSPRreRigteHjR mmateyial,which

emgwghgggggmggw§gg&¥@ptiaIIy si mul t aneously nove
relative to case 32 in a second direction opposite the

(00403t di r lmcan embodiresntcpslaps pf ¢asg 334n derixpansios.anfl @0dtddction
Case 32 co i ses a transluce ortion,39, and rgils .
dgrgctlé)ﬁa 15 élog?a{tfrsg ‘f%%‘ecodp iprmg,dg% 6:?{)281[4; fagg eco&toxz’icts. The' Sntire
rhEERAE nieyed 33 As RoMBEAR] & SRINBNaIROsilSItile¥@PldoYe in a first
di sposed within ink chanber 36. Trans| ucent Eortlon 39

dirsctippsictativn del cage 32 ovhen fead espiog @A dmembas e gnd ghgnentire
L nk .chanber .. The. transl ucent. port i 39 s integr.a
e B0, 37 i OB Qbbb Hpetipl b B
cdzk. 32\ & Becofik digérkibh bplgsiteS e ifisst diteckioh M@eh £dil spring 34 contracts.
mul ti-function device 10, translucent portion 39 is
(09414 di at edasgi X2hcomngises @ Hrppsiusentinogiana’ % and sils 59 ndf56 at top

5 B 1B 3980y SR o ETRREATRR i
within ink chamber 36. Translucent portion 39 is positioned at front face 40 and
extends away from ink chamber 36. The translucent portion 39 is integral with case 32,
and comprises the same material as frame 32. When ink cartridge 30 is installed in
multi-function device 10, translucent portion 39 is irradiated with light emitted from a
sensor 103 of multi-function device 10.

[0042] In an embodiment, those portions of case 32 other than translucent

portion 39 may be covered with an opaque member to avoid the deterioration of ink



portion 39 may be covered with an opaque nenber to

avoid the deterioration of inkdisposed in ink chanber
w@Hoduoin exposure to ultraviolet radiation. par/JrP2008/056271

anot her enbodi nent, case 32 may conprise a frame which

conprises front face 40, topPface 41, rear face 42,

and bottom face 43, and each of side faces 44 nmay

conprise a filmconnected to, e.g., adhered to, the

frame, such as by welding. [0043] Translucent portion

(ﬁ%o?&p e?r#léc%b@@ 3@ Jureof@ Qxipcé?lﬂg &b lﬁgg\ﬁélgnragratlt)lﬁonﬁl another

case 32 in a direction awa
«Iﬂttmdbmnt 36se 3Prmpaysdompeird a frame M(hrch:&empssesl d&onnfack 40 tdp fae: 41,
l'ar, wal I s _and _has [ pace 46 forned

rec n
FERTRPES oA FOlIOAS fi4e 4éb§9%ﬁe9hapf yda et FévPBoxoBrser film
J%ﬁﬁec?e’@qmge adhdr8d'®! the Sakne PRER LOBY @gdmg defined by a
front wall, a pair of side walls, top wall, and a
[B@ﬂt]om wal | TrAﬁsluc'EM@OEtn(mM majetts eutl\’\erdj&orparcahtbxelbom@m of front

R P BV b S0k B

d‘eﬂﬁ&fw £k febrahguliR twafll 681 KA aﬂril%et[ Buct BORIrme@kHereif Ia@]chqaas a

wal |l i's connected to the top ends of the front wal
subdlantialy guhdkbowhox shapeyn o o exanepte.\ieainblucent pestiern i escdeédect by a
fl,??o‘i t\)\(/)aw % pa%r (())tf side d}»/ﬁﬁsgf%n{oH\é@al%lf an{i] dwta?qﬁemsivg 4Vya| il"ﬁ% rf:;m{nh\évall

reover, he W ron €ss

emaﬂuhpaamleﬂ tcOfdnt ke @0 40d i LPatdtkd FoMEFons BRE @0 46 aqfredetennmed
translucent portion 39 is conflgured to be in fluid
digereeni Eernagelwide wallnis comnsaisd to Bent face 40 and fhe froni walh ghe top

‘xéﬂ%i ik i\g&%atga Qtog%ﬁaxeo%@he cg'g(vaflaﬁ?ﬁﬁle%%e wﬂ 'anéfb @Dmsll 47

ortion voran
1660nmcted)m‘bcgmmema§ of thewenwwalhaml thevide wapac eMdiﬁovee the width

en a fi rst positjon and a second position within
qt%ﬁl?%?e ond WaHl és lags thap ghe @@ékhbqag’nt%‘f%ﬂ i ndi cating portion
[66ad)S at thendi &sle ROSE {rérgﬂlceﬂtﬁ)@rtmtng cBHﬁ%dcr)&ﬁto% in fluid

cont acts bottomwall 47 of tra ucent portion 39, as
domgingigiatich lwythanls olhambet Boee.g.n thergis By il pantﬂonmﬁemtween inner
|nd|cat|n the s

t
5B 6 51 1% (ab ong ABURA P e Qa8 (235 dredm iR pRpmber 60 i

Bpatif e Y(‘_ﬁlnbvémltiﬂfl ifhdeRR5dcE @BNE o PBEAWeO a 3Pst p%§tlbrp Qﬁ@@fs@éand
by a dotted line in Fig. 3( b)7'[0045] Pivot abl e nenbe

®eition “utbednm spase éb.ni har mplhewhetmedlaatmamortmm 62rik at the ﬁrst

R B e R T

i6@6REd e sdliddine &t Find3(BY ahd Wﬂerﬁﬁdﬂhtlwm%ﬂlb B68&dned at the
and a f|oat portion 64 at the other end thereof.

smqnétmalltlen ing eortignga ig é?ﬂ?l’ﬁt@e@nﬁ betiern twablst i temslugent
R, F B £ e b R oh o T ect i on of case
[B_@45] and shapivot@fle nRrbdpe® [sh@é'd RydesdtpRRWHeft@r BRrdmoaAsof ink
s(tjc;rg (i)ns tGh% ink chamber 36 is greater than or equal to a sufficient amount of ink.
Pivotable member 60 comprises indicating portion 62 at one end thereof, and a float
portion 64 at the other end thereof. Pivotable member 60 also comprises a shaft 66
which is connected to indicating portion 62 and float portion 64. Shaft 66 extends in
~ the width direction of case 32, and shaft 66 is supported by supporting portions disposed

on inner surfaces of walls defining side faces 44, respectively, such that pivotable



on inner surfaces of walls defining side faces 44,
respectively, such that pivotabl enrenber 60 pivots
wabootissiaft 66 in directions indicated by arreoBIE§08/056271

and 68 in Fig. 3(b). [0046] The specific gravity of
float portion 64 is less thdn the specific gravity of
ink stored in the ink chanber 36. Float portion 64 has
a hollow forned therein, and floats on |liquid, such
that the float portion 64 noves upward and downward

. . | .
0Bk A TEMRE R ettt Tl Py M EPET Ol s Fie
3¢). fl oat portion 64. Alternatively, float portion 64

be a sql,id el.enent. conprisin terial, havi. a .
(NI ‘%%@V‘E%%‘ﬁ{)ﬂah%"@%k% Filgss g Peihe eravity
of k- stdr&¥P%h hhe InREh&ALArRE. PRILAL RRiA%4I s § ABdWD BrREd ferein, and

i ndi cate whet her the anmount of ink in the ink chanber

fBatsion lignalasesh thitdhe Spatagaimin Gdomeaves wpivacl andtdoampart baséd on

gt SR e BACPRE o B P B R bE B g e on
e dovénfer foft i PoktRNE4. P Hlietfatively, i GoroRads takthees solid
novenent of pivotable nmenber 60 1s prevented and

elemgntepmnaiging grmateral bavingarspesicravitydessithastthgpepsrific gravity of
iWen pivotabl e nenber 60 pivots clockw se in Fig.
b), indicating portion 62 noves away from bottom

[0&d7] 47 of Ihdieatingaidsthdncs2nt codfiguledno 3icaW@hethdrald amount of
portion 64 contacts a bottom surface of the ink

gtk shambai PP egresen babtreastl tpaveiisisreapimbelinko Waen
PR e A8 Hi0G C&%@&l&@%& 9n 8§ | Pﬁ:l}‘;'iﬂgi?caﬂhg tfion 62

second position apart from bottom
contants bot@ant wib AT | afntréSlubgnt poptioadd, exuoh nied fditlsdr ancement of

[ 004 Pi vot abl e menher 6Q, conprises a first portion
P W@dv%bqr iR RAERITHE? 5BRLTS B Brst Bgvision

WhehG Qb1 RletbBNe it 68 iokBibe mighﬁt)}, i&ﬁca&iﬁ% bb2dh 62 moves
portion 64. The mass of the first portion of pivotable

aeyrifeom GOttors walk 97t dfathe tthassingess pofftion . s ddmendflgad rpoitoom 64

of. pivo | e mber. 60.. Ther ef or he second porti.on
Bt FordBre SHEMBeY" B8 & HeB0ero- Hfer Hev L QL pivoiable
ni@ibet 60isPrewehie@! Al iBdiBRIND PortBR 62 Rerddifis atARE Qi Wsion apart
when the i nk chanmber 36 does not store a sufficient

fromrplmitomoal] fikofitraaplucent pastion 39 yhepreddiermingd disneber 36

j npty of.i pivetapl e nmember 60 pivots . clockw se
BT shar (PHie RckBPED EoMBARE e, ik B, S s e
65 apandtemgl poidm et 4 Naédond pofifon &te@inig NgorM sREH\§6 38 - float

When the lower end of float portion 64 contacts the

PeBion &th sThe maw afthe fikt Rortiamd PIBERblgncmbeitids Iesvibar theass
of P SeBhy %tohﬂygl %givgggle' ﬁgrlnge@t A Therefore, the second portion of

pivotable member 60 is heavier than the first portion of pivotable member 60 in air.
Accordingly, when the ink chamber 36 does not store a sufficient amount of ink therein,
e.g., when the ink chamber 36 is empty of ink, pivotable member 60 pivots clockwise
about shaft 66 in Fig. 3(b), and indicating portion 62 separates from bottom wall 47 of
detecting window 39. When the lower end of float portion 64 contacts the bottom
surface of ink chamber 36, pivotable member 60 stops pivoting and the indicating

portion 62 remains at the second position. When indicator portion 62 is at the second



portion 62 remains at the second position. Wen
i ndi cator portion 62 is at the secondposition, it is
waledoenmsoned t hat the amount of ink in ink chanber/ @608/ 56271
| ess than a sufficient amount of ink. [0049] In
contrast, when the anount of¥2ink in ink chanber 36 is
greater than or equal to a sufficient anmount of ink,
and float portion 64 is subnerged in the ink, a
buoyancy force acts on float portion 64. The buoyancy
goRfti6R, £a4AGErmliR&l Mal HeAlhSRITRRL 1B thil 81aFHb¥P§6 is less than a
count er cl ockwi se about shaft 66 in Fig. 3(b). We
wificnairheuntrefibler 60 pi vots countercl ockw se,

I -pdj;cating portio ont act 0 to ) II 47 of

[W‘?Asl ucent I%pC8Ptf?SE ﬁvq?ﬁ(%h aWLBfeftg‘P% ?FB‘%‘? 3§3° gegpithan
dRiegedlitnd saffidiehnsthaumt bhehkPeid 11684 pBrioh @Bk BSonRtlrgddNi® the ink, a
first position. Wien indicating portion 62 is at the

tuoyasey ferse aftoren flqat ipertigat @ mThe dpuomvy tf¢ree aamcmthedﬂvotable

fer Qoo RN POclte G B sfir SRR P Wi oot

rhéifbed 160 meotmoumkldcnwisekmaimﬁtge;sorﬁ& 65 catRa! BittolnR4ll 97 of
equal to the predeterm ned anount of ink is determ ned
tf?agléefnbﬁomﬁ@g@@ﬂ PPOfRDET mPRBTOR SORS PHEsYing Gd Bliceting pestion

62"1'%5m§9[%eeﬁé§p sftiofl; }thl? 1&%L%§tg Ilérﬁ 63 34 gtflr& ?osition, it is

Ion 62 1S tecte errup
dctemmeld fohyat ahelisr@ount [o(ﬁOﬁéL]m Hﬂmﬁanfoac 86 49 glrasr ﬂmnapeeqiumlgto a
52 fornmed therethrough adjacent to an end of front
s E&nhﬁmﬁﬁhW§E¥ed to bottom face 43, and the interior

[0650] Nk Cha'ﬁ}ﬁ&ﬁgﬁly' &«h&ﬁ&f th&YB8ntt 2 ifein 1ﬁk héﬂll%r 36 is greater

conmuni cati on with the exterior of case vi a open
thah orlerkal tatht predeferndfeccangunt efemk andeiteambined ;bpﬂe;i opdiret position of

0si ti.on f.ront fa f case 3 acent, to
BB OB B e FARESoRSE Ao hbaoR B PO P garing 82 i
de&kteaupabuotwtém&rér;lle@@mwaﬁfés a cylindrical rubber
menber havi ng an i nner hole 53 fornmed therethrough.

[Wﬁsl] cyl i ndrhrertl fageudfblas Memgcﬁérfpnm@etberathfqughtadjacent to an

Qr ' Seco ti he f or n, of .

B! R AU AgBRERRTa SBh e 4706 b PP G2
&Rﬁg@mtotﬁaemsme&nmmtatm mh thb%xf‘eﬁbﬂ bdéds€ 3p vw&bﬁrn 52.
nmenber extends outward fromfront face 40. Openin

Iakn artridge A0 meMBrissgam ik sypply medion Siglesitiprad at frent faged( @ficase
39fad Qéﬁt ﬁhﬁyplﬁir ot\l)ﬁt%rq{ %ﬁ&&?édngycrtgcptotb (91“? féce ég u]!niii s%pFP eynPomon

nicatron w exterior o case
SBZ:omlpdsds arelindfioileutidr mAmbed Havingah irslsohalg 53 ﬁ)nme@ t}ieteﬂﬁt&@h
on an end of the cylindrical rubber nenber to cover

- Thsrfrhinditsplorusher mgraber icARPEEES 1 fideorion prd pfetoad pegionn The
fﬁétfﬁofrﬂu%g@f fhe ¢ nigamé‘it %u‘agerclﬂérﬁ erdd gés CRONGE LhAHhaPSS tdnG e

11 i's connec toin supp tion
second portion of the cylindrical rubber member extends outward from front face 40.

Opening 52 and inner hole 53 are aligned, such that the interior of ink chamber 36 is
configured to be in fluid communication with the exterior of case 32 via opening 52 and
inner hole 53. A film (not shown) is positioned on an end of the cylindrical rubber
member to cover inner hole 53. When ink cartridge 30 is installed in cartridge
accommodating case 101, a connecting portion 111 is connected to ink supply portion

51, such that a needle (not shown) of connecting portion 111 penetrates through the film



51, such that a needl e (not shown) of connecting
portion 111 penetrates through the filmnd enters
wo moenisead e 53. Then, ink is supplied from i nkeCharberose271
36 to a recording head (not shomn) of multi-function
device 10 via ink supply portion 5 1 and connecting
portion 111. [0052] An air intake hole 50 is forned
through front face 40, and the interior of ink chanber
36 is configured to be in fluid connunication with the
f | i f
o8 ol g RETE, 0k 3 {upbBleffon 10k Priber 38 40 FedoRfne
haad (nlommkm) hbeltisfinctmadetibe 1 ¢ viadkle Bumr}ep(ﬁmdrSS If dnidi @nnecting
connﬁnication between the interior of the ink chanber
Bio8nd!t he exterior of case 32 via air intake hole 50.
WD a useraj Bl GRAS HoR 056 fdrméd BbhdH ﬁiﬂ# H%Q 40%@ thfiferior
renbves the sticker, and thereby in er 36
of irdughanbemitois bemﬁgdr&ddmba m Baidicomnwintdati¢thwitk Xlteeefxreunr off case

ase .32 i.r. 1gtake hol e 50 0053]
st ke Bofish nBeBESR GastidF nace ORO IRt (B ahongy covers
Ui MRTalE Yolk 150 Mand @RS stitRG Predént@flur dohielinRaio Eét\%anf'le interior
rear face 42 in the height direction of case An

of the ink cl@fmher 8p pndidhe Bxtetier of AP ‘ed aigijalkfe boéealSQ o'ka angper
l?teeriac{st usf 11&1(2 cf:])aSrtn]d g%%léh 5ur558r$ﬁ)ért5189e% %mi Y@’%&%’g tg rfbyt ?l?agﬁ)er 36
if Broged thté Quid cpﬁmﬁmmlcamﬂ&metex&@orr&aﬁsemm #AintaRe hdle 50.
qggth direction of case 32. The depth direction of
& 32 i s G Pare@pnsgs oh sarnDwe89 48 nformel og(#nd exdgnding
opfsklly A3 P X AFRRRLA O eh e foin T BT of
castj3aceAn ehd) of @dlrspfiag® ¥ 2onnectel Encd&ﬁﬁdho d;bri@cst:ataa of
case 32. 0055% Referring to Figs. 2 and 4, novable
[Ather 33 iRk ﬁqubemiseauttvar% 6{9&} flor; face 4o and; gxtandspfipm a
V, 3 )

P R 0 ord e P o e B3R e 92 oy the depty
direcitonad tase 3Rbvakd depthatifeetion3d cesweridris s&l&:a&dfmyrastarrpwm)m Fig.
rtio a ,second Iate ortlon sjte first
W Eégt%wd@ SIS frop, P&H’“ﬂ)lf%ﬁﬁe 3ps?<f BBRsifom ' Botion
a@j&&@@% BonttfAcd 40 Bla PIrBéLaddReht BRefFad D i'%QH@HéthlPhﬁécﬁon of
portion 91. First plate portion 90 and second pl ate

cpwr®ion 9 1 are parallel to each other, and third

e porti 92 i.s perpendi cul ar to ea f
BB e Port i 6terdge of PELRCHE 5t nRhed biiier 5. s ehfiewsed o
sipgositcastd B, QudhQhdt infVale nRABeSECABEEsREIAHR tBRAdei30Ne.§., dlides on
has a first end 96 and a second end opposite first end

ca®, 32ameentaell spripg 3 exppegdstand sogracksas Movable men@ﬁd33amnralses a
ﬁ ?zgg ? ftgn %p? 3 coggfha?e pér[lcc'rg 9?ngaost1tlg%rftlprl§t£ pg rtion %t) and a

'S connect
third plate portion 92 connected to first plate portion 90 and second plate portion 91.

First plate portion 90 and second plate portion 91 are parallel to each other, and third
plate portion 92 is perpendicular to each of first plate portion 90 and second plate
portion 91.  Each of first plate portion 90 and second plate portion 91 has a first end 96
and a second end opposite first end 96, and third plate portion 92 has a first end and a
second end opposite the first end. The first end of third plate potion 92 is connected to

the second end of first plate portion 90, and the second end of third plate portion 92 is



the second end of first plate portion 90, and the
second end of third plate portion 92 isconnected to

wao eosesoand end of the second plate portion 9lpCKaReosdiRe271
is surrounded by first plate portion 90, second plate
portion 91, and third platelbortion 92. First plate
portion 90 faces top face 41, second plate portion 9 1
faces bottomface 43, and third plate portion 92 faces
rear face 42. [0056] First plate potion 90 has a first

; . .

SRRRNE Ilhe PIRSL B LB HA PARGA 20 R JER ey by
fpbtatlate portion 99, SQond platedwrtidned Is aod fordepiate pbrtfonro2t  Pirsttpdate

orti 90. First plate portion 9 n es top face .
tpBhonc St facestop G115 BBy b ieen Pagion ot sy i
AR psBbh 9P PickseRGadel4ooned within first groove 88.

Second plate potion 9 1 has a second groove 89 forned
(0056 he sur f Bt platecpatign BY hasonfisbgreo vt 38 farmekdsia thermirface facing

rqove, .89 extends fromfirst en 6 of s nd p| ate..
BIRecH” & T Ay R e B 29eT TG e otion 90
tBwirts @k RdondSeEOITHIR! Skl fofidni W Pirdt HMEFBAPNIY Edapes top
face 43, e.g., second groove 89 extends parallel to

facsi41, 88, fisyi @rqoxr 188 sBtends paeablek toapib 85.vand MihSSisepidioned within

ByARUEe B, 5A% Blucioigh oLHREY by BOP G RIRe PLARY Surfpee
fhdigg bottbinhfao 43ViaHe spoohdl igdvOT9 exterids FRas iRt el FRofNREdrdGate

97 approaches first end 96. During the manufacture of
Rogtienc rteyards e second spd of ssepng piptesportig@. | yweeqrdglate gortion 91
' ' [ f1cgs
SRt SARRAE B AL R 50N E L bl il s
positiprdds@thimsespiid grgowtNt  Bdclf afffregraive 88 dndsecemidgrogve 89 has

out.war d| romthe surf facing. rear face 42 at a
Ve P@r_ﬂﬁ% o7 PSS fvadShand ﬂafo\g\d_ﬂb%r vg9e Poftipma’ Hiregss as
WhaE B6kibR 97 Qppreahes Bht e 9@ N SR thartiRlch?e oBthk! c%rtrid%e 30,

connected and fixed to spring seat 94. [0058] Each o

rpils §% apl ¥ ecagidy slidenindUstagraovseiBoand setandegrpmiet §9%with the aid of
eétens jacent to and away fromfront face 40 in the
YEEBMU Ui T'ecti on in which translucent portion 39 and

(008 suppl y PRfd 'Frafe Portio© 9 dfprisut é’\@ﬁrg{(?ysé‘af om thfHt on and

face 40. Each of first plate portion and second

pieadiag putardn fom theysudpcesfa¢ing reae face $2vaa e dhigdler pomidy efnthird

face 40 than trapsluycent.portion 39 and ink.suppl .
RF Bolme T AT ER PO PR 40 'R 2R Bahee 3¢ 5
Bhiiceetiafdfixéddep@ipcemtoqof whether coil spring 34 is in
an_expanded_or contracted position. [0059] In another

[80addi ment , Eachraftfirst plete peatian 8% aod sesond elagmaomsiont® extends

alaﬁ%dt ¥ and away from front face 40 in the second direction in which translucent
portion 39 and ink supply portion 51 extends outwardly from front face 40. Each of
first plate portion 90 and second plate portion 91 extends further outwardly from front
face 40 than translucent portion 39 and ink supply portion 51 extends from front face 40
in the second direction, independent of whether coil spring 34 is in an expanded or
contracted position.

[0059] In another embodiment, first plate portion 90 or second plate portion

91 may be omitted.



9 1 may be omtted.[0060] In an enbodi nent of the
present invention, ink cartridge 30 is manufactured,
w@szoobalkdoons. An end of coil spring 34 is conneedEIP@O8H56271

fixed to spring seat 94 of third plate portion 94.

Case 32 is then inserted froinrear face 42 side into a
space 87 which is surrounded by first plate portion

90, second plate portion 91, and third plate portion

92 Rails 55 and 56 is then inserted into first and

po ; ?n d grooyes &&bollitheRP of MRS Fb?@stehtv ﬁJv)!ntloY)' FnRMcBridge 30 is

ions 97. After that, the other end of coll sprlng
meapufagtugadn ae follews.andin £nd eﬁcmbsmngﬂﬁgs semectdd and figaiste spring

32..,The .di bl e 33

535 94 b il Wlf horhOn OF. o "Castr2 BT HBY nsert AR vk gt R o o
sPace €87t WHiGh |1d181W?9|uﬁdldelS}| firsg Bfatenﬁ)rt?réln oK PRESH FE portion 91, and
contracts 50061 Referring to Fig. 5(a), when i nk

thizd plate pgaioB§2i sRajlsPdrad Sa ischevinsarige intevfirshansl mmfdmvz388
ort | ol 2 Cl
R R Y e
confeaet aad fixee t€ @,bdmgsseams of aksel PASThpAirbdtivh | if vﬂb&ﬂfnb@éble
by COI| 34. Moreover, referrla@%to Fl&_
@“&?ﬁ%g?r sligles relatiye tqypash othsp rstnaeaielig then qch@w which
qr ts surface 23, a conponent of
CBLgﬁrﬁlﬁpace%b 4ilds %ﬁe&gept ] ' '

direction of case 32 is
(a8 br bed byRafmhg spFign§(aR4vhednis eqtigt 39 .is dl@ﬁpbd%dicblhdes

t act,, and case 32 nmy nhot_ be
r ¥ §gﬁﬂc‘b§% t‘*ﬂ@ M&H@wr@%% fwgeﬁéﬂr@war%ﬁ@ﬁi plgfe portion 92
cBRtadié ih‘égﬁrfg& 2'3SaﬂJ @ae %ﬁafc; @fjthe €olision ‘f‘suét'l&gt ?%lg ef}g%gor{géd by

ink cartrid froma act ory, ink cartr
coil pratge34. NM.QNOIVHE Irefesing ttdn Bigv B (b, awhennhmaynemif filost plate portion

oD I BBlcore™iGHE itent P Toct A 0ic6PEVIBhoh Al HERe: i the
Rﬁﬂ%@étﬁmaéfrcabél Q@'l?ﬁbdofbeklm &hlaﬂ;?ﬁg 336. ChdGetntly, case 32 is

ferring to Figs. 6(a) a when ink cartridge
pawetesl fmﬁpwpmndlné eaSIe .3@ @@ymt lhe daragedty g impach f ront

ORART NN g

op &k tR1dPd 30 GFonb @t facto) MkagdrGidpd1 80 Sty ABRte? 3 NedéttheRbs, the
| east a portion of the inpact of the coI lision is

viiationeay ney beanstesisd tnepsg a2 beognsseqil spring34 abserbs e vibsation.

NI %‘3%%“%ak??@%%frs%@%bﬁﬁﬁg%%use bR o
[@06a] e port i RefeddngtdFigecsgmdardl Gbe wieh tihio BarBidge SBtie Attpped
further outwardl iﬁ(f romfront face 40 than transl ucent

apbFllidss vath swfacs Flowih fiont fapo i fasineslopnpatde pigher fipsh gnd 96 of
830k 35 09K DAL A S, L BB 560 e
stitfeee 2BEmd tat least a@brtion of the impact of the collision is absorbed by coil spring
34. Consequently, case 32 is protected from the impact, and case 32 may not be
damaged by the impact. Moreover, because each of first plate portion 90 and second
plate portion 91 extends further outwardly from front face 40 than translucent portion
39 and ink supply portion 51 extends from front face 40, ink supply portion 51 and
translucent portion 39 do not contact surface 23. Consequently, the impact is not

directly transferred to ink supply portion 51 or translucent portion 39, or both, which



directly transferred to ink supply portion 5 1 or

transl ucent portion 39, or both, whichprevents ink
wappphigIporti on 5 1 and translucent portion 39T 8ML08/056271

bei ng damaged. [0064] Referring to Fig. 7, cartridge

acconmpdat i ng case 101 conpt®ses a case main body 105

and a |l ock | ever 106. Case main body 105 conprises an

accomodat i ng chanmber 108 forned therein. Case main

body 105 has an opening 110 forned therethrough whi ch

préeRR$AK du sa?%OM@@%Emluem bfi@n 38 08 &e &1‘

printer portion . cartridge 30 is ectlé

[Doi al | ed | Refemidg rte by &6l cﬁntmﬂgeaaccmmod:bahg mgsecmimtmpnses a

108 vi a, ope 10 0065] se.main.b has a
it oy BSBe A St D tock Ve 100 e it gt R es an

a@&ﬁﬁﬁbdaﬁné smwpm 18fnebkRereidNACaR RN b6 103 BRSAH ople;zﬁ 110

is provided at wall 114. Optical sensor "103 is a pho g

fpm@érth@pmmgh,dwﬂpph & m:gltlamtdi yhrcertrto topeming |b8) of tasa 1dred painter
t k. '
SRR 2 107 PSSR A8 b o

ab@fnhh&ﬁhﬁ@cha&b@ﬂﬁﬂ%ﬁh@é}ﬁﬂm@Qﬂ@Ben the Ii ght em tting
Bortlon and the lig rece|V|n?“port|on endi ng on

[(P963] posi ti o@masemamhﬁd&df)ﬁ has apwalt | 1drdeBring an exdgforenmmedating
p%%ﬁ r308 %E]i)os tg @rolnncg %Hﬁ%tﬂo %d lah %Ettlcaﬁ gﬁ%%rvlt%ﬁ 1? ¥ro§znigd att wall

rec vari es nt ensi

104. | Dptival sepsi meﬁk Hphdtd intdrh@ber cmapﬁsmg N Pgh it portion and
is determ ned whet her the anobunt of ink in ink

ac Hgltty FeggjBing (Portony e\%{b@r inkn gaitridee gl nstlled dneesammaedating
cﬂmg @ftralnmfce{ T %QAII 840G H'b BPhE i Ht%r%&mh?)omon and

provi ded at Wl w optical senso
t@aﬁglactecmgng)mottlomn ]Diﬂenémgemdﬁlefpoemmwaif I mdldatmgqmmmls& in

i nteri.or qof .accomb i. 08. .When, i, nk
t@a posnp gartisp 3 P tl}en‘é‘feaf‘FyeH‘[ | a%ar& Yljf;ﬂo f]henlgghe feqsiydng portion
VA&, . Basvaest iRAnRAil mlglaﬂecbﬁe@%prtﬁ&hgﬂ fe&iviR¥ p %HBH' u is
portion 51, such that a needle (ndot shown) prOV|

detsrmised whgthprdlhc popurt of igeinank aargiige 30 o1 gleatehthaf iof nqual to a

ﬁgot Ehow@% é? i nk supply portion 5 1 and enters inner
feEn B g%ting portion 111 has a through hole 124

[bageed t her £tbrnRetey, poritih 1ANEs RBUJIGS attWHIOME e RN Eptiddl sksor

connected to the needle and the other end of through
1831 e Copngading opaiber €d ! t extends | ﬁs&mbwgllt Lﬂﬁeﬂ(\ﬁ@ds dhovipiprior of

c C recor t, .shown
o Qi dabnd BREE 8, Bt TR AN AR R R R B ppine
chifibed 199 awanekdivg psrtibon neid cbﬁtewe@ltb mtstlm pertibn 31, suatnghat a
connectln ortion 111. Wen ink cartridge 30 is

el 1t Y PEREISARbeRINEHigE PREIPBEA | peBirates thsouebiibe Bl (not
sﬁéwr'?)eo(f(?ﬂgsm)ﬂ)@tp%rtﬁ)%@l' &8 effters ihufer hole 53. Connecting portion 111 has

a through hole 124 formed therethrough, and one end of through hole 14 is connected to

the needle and the other end of through hole 14 is connected to a flexible tube (not
shown) which is connected to a recording head (not shown).

[0067] Case main body 105 comprises a bottom wall 117, and a space 113 is
formed between bottom wall 117 and connecting portion 111.  When ink cartridge 30
is installed in accommodating chamber 108, first end 96 of second plate portion 91 is

positioned within space 113.



posi tioned within space 113.[0068] The upper end of
| ock lever 106 is coupled to case main body 105 above
woep@aiiny13110, such that [ock | ever 106 pivots PODIR200$ES6271

upper end of lock |ever 106. Lock lever 106 is
configured to expose acconmmbbating chanber 108 through
openi ng 110 when | ock |ever 106 is opened, and to
cover opening 110 when | ock |lever 106 is closed. Lock
| ever 106 conprises a pressing portion 125 and a cl aw

1 Presgj i 1 odl
B8, on of "aeprRb bk Aockion T ThERIMEEE ArhBll gy 105 above
dpeaing 126 sush pasidck deved 186 pivioes dbouethe ampgerodndl afclsck Rver 106.
106. Bottom | 117 has a cut-out, 127 forned . in the
IG5k o L B Ao S Rrraderomm oaeg S¥mRsE AV iraueh opening
B0 Wieh 3k 1&&r 1156 GO & 2R 14 CovRP BFEECHIO Wt 13dd tever 106 is
[0069] Referring to Figs. 8 and 9, the process of
dlosed. alllock devien kO6c combprisdgy e pBSsing partipt A2figed aclkontdsdaPrassing

case 1 js,describe Ink cartridge 30 is,jnserted
RS oG Py e BT or SEarL 0P PR L ek Rover 106,
@19% 11261s Boshiched af eSloGeNARICSH IRk RAEL 168) Bbltom wall 117 has a
transl ucent portion 39 enters between the |ight

chputt 24 Jomendt inghe guigr surkace jof hpttane oellvi I gbehoy ppeningot 10, and

sensaorn . 103 and first end 96 of second plate
%éﬁlﬁﬁ%c@&%w%ﬁgé?gm%%%gguiggi [0070] Lock lever 106 is
[0669N pi vORefrringWaIFilss. Bhiad ©a8R (#8dess BOMYtallidp itk tdriridge 30 in
pressing portion 125 contacts third plate potion 9%. )
oppidee| grermmedating 1996 J0V gt slesagibecherlnk «artrideepdQ gy imsgrted into

b Aty PP YGP LEUTRORELNIS FodRNDS BB Sytfitde porton
1106trpishnodrs gortidnhd9 entetsabetdedn tha déghe endttihg Qottich2ahd tedight
| ock lever 160 i s conpletely closed and is fixed to,
recelAng BRTHOM B PUMWS senseic k03, e first (rpd % &ff spgondnRlate portion 91
b phadag330 in case main body 105 and ink supply
portion 5 1 is pressed agai nst connecting portion 111
[B970¢0i | spkackde®d.10¢ @Otheh piibtdd towards tlendasg uraat baly, 10Snlatil

e B1o8 L santhts i et Bptior o7 OBfenInckeves 40 B further,
d8fl §FriRth4 Bn@ditd 433 vk BiE inﬁ‘gmbgf %"Mﬁﬁ)]&ee Rovidd WAli ﬂgt, Gi1d¥se 32

an arrow 70 in Figs. 8 and 9 a constant force
rgapenslitivgagn  When ddckdevier i @6ypivdts Buther, clawi 12§ eBgages cut-out 127,

Fuyrt b i nk l. ' 51| d
oo R R TR REP AR by ik B 1% ARGk e i bRV Louk
1pVee V@A tefing iR hrt@ddei 30din R WAGA bodK 1631 MkRAPPLY Portlon 51 is
and connecting portion 111. [0072] Wen a user intends

rressqdeagaingt comnectng partieiyd 199 opil epringaddt ri dge

[0071] With this configuration, ink cartage 30 is installed in cartridge
accommodating case 101 securely. Moreover, ink cartridge 30 is pressed in an
installation direction as indicated by an arrow 70 in Figs. 8 and 9 with a constant force
depending on the elasticity of coil spring 34. Furthermore, because ink supply portion
51 is pressed against connecting portion 111 tightly, ink is prevented from leaking
between ink supply portion 51 and connecting portion 111.

[0072] When a user intends to remove ink cartridge 30 from -cartridge

accommodating case 101, the user disengages claw 126 from cut-out 127.



accommodat i ng case 101, the user disengages claw 126

fromcut-out 127. Consequently, coil spring 34 expands,
wovioghisoauses novabl e nenber 33 to push up | ockCT/82e08/056271

106 and causes ink cartridge 30 to be partially

ej ected from case main body!805. The user then grasps

the rear portion of novable nenber 33 and renobves i nk

cartridge 30 fromcartri dge accommodati ng case 101.

Thus, ink cartridge 30 is readily renoved from

. . . [ ‘
%@E%%ggggﬁa?n t e ei’l ans| gﬁlﬁgﬁa%egnn?%ﬁ%i%{]m%??gégﬁjg%s P
loakr levea| 106 and] cavsesnink oartridgp 3i0ng bd paixipagjdstedifrdm case main body

ntracts, the shape of case 32 m ght be. defornmed when
0K ?e LAY Dl PH Rt 9@%?6 BAEOE o1 AGPFPAYS ok
CBAriABBU fr A cdritldio¥ aQORANISEh AN 10 10K TREL 1ifCkattRdgd ™ ik Rladily
chanber 36 is alnbst used up. In such a case, when the
regeveddiogeeagtaigesacchmmod@gicasenhOd ut - out 127, coil spring

i ght f hef,, which m ght not cause
re. e B85 bl s SABikiondyd PorBRion @iGens were
EOCNE avﬁqﬁkcoq:lagdphhg dgeexplndsOandecdh@hiéts, aht Shaeestt &de 32 afight be
case main body 105. verthel ess, in an enbodi ment,
defpemadhwhen ok isepgaungd fram inkehampri3éi ad cail apringrdrmaight kerfully

' ' .' . n. cojl i 4
<Bpis e WRET CED e Tt BBl 36 ok S8 WP sy p gase

wieadhd ysef @idEngagksiclawm Deafrbmi clgeutall? ossilDgbaih g 39 ntigta &0l Oxdpand
0074] 1 n an enbodi nent, the entire noveabl e nmenber 33

SoHHF Mgy nelorausayEe abls mempersidia pushe sk Jevep iR and not
e iBehublgss L bbb (SR SR AIRD R NORh0R

xpands,
in an embbdiguante thetshaeudfstagn’l al thy espamsioh and oerstaytionddigections is

relative to case 32 jn a second direction gppgsite the
1of Pt Wi _W%gﬁs’man@pﬁr@n@%oﬂgFrat%rg.@k cartridge 30
i RRAIRS RimBved fhin LARRIBE aQonitRaG) dabSi@AN is sufficiently

absor'bed by coil spring 34. If the entire noveabl e
[6&Hher 33Inver embodimentnfthgyentid mavesblb ghemiter 33| i configured . to

|t | lati t . the i f .
ThEERaef P BeePg e dia: e T SBERT BISHIT e g gy col
spHhd 1361 BEhbet - exbihddabidd €Hél eMtire ichoveWI® nR@fHek BB i@fcohhglsrgd to

movabl e menber 33 were stationary relative to case 3
subsdandiakl nsimaliancpustnmevazlatise thcase pdin ¢ spsond ¢jrectigreopposite the

ed by the.inpac 075] ferri 1o Fi 10,,..an .
A RS e Vo SR 4, RG] o Therpre P dfvBasion et R i
suffitieptl$ abydkbeld Myeddill Pring S4dedithd elire nibvedble membBad 3w o, not
novabl e menber 33 conprises a first plate portion 142

capligusedsocwhansialy simptiansonry Tacyeirplativale w@se $3.1the innagh @f the
cBHfsfoh%igﬁtoncﬁ%g a%gcﬁ'g&ldb)p k(ﬁfe%gﬁ‘l%g%d &lﬁﬁc?&tlyfb‘ In particular, if some

Cross-sectional s ape ‘o
portion of the movable member 33 were stationary relative to case 32 and attached to

case 32, such a portion might be damaged by the impact.

[0075]) Referring to Fig. 10, an ink cartridge 140 according to another
embodiment of the present invention is depicted. In this embodiment, movable
member 33 comprises a first plate portion 142 and a second plate portion 143 instead of
first plate portion 90 and second plate portion 91. A cross-sectional shape of each of

first plate portion 142 and second plate portion 143 is trapezoidal. The upper base of



first plate portion 142 and second plate portion 143
is trapezoidal. The upper base ofthe trapezoidal cross
waeembitonas - shape of first plate portion 142 i spGhor2es/056271
than the | ower base of the trapezoidal cross-sectiona
shape of first plate portiof 142. The upper base of
the trapezoidal cross- sectional shape of second plate
portion 143 is |longer than the | ower base of the
trapezoi dal cross-sectional shape of second plate
[

BRbbeaad Hoss SO NBRTT [P pIRORIYT 817 B kS e oyer
hase dfahe fragpeeoidal Trasmdeckiondl smapt af Brsdflaterpestipaciidly e'l'lye upper base

oove 144 extends, fromthe cor of top.f 1 and
o Bene el e e iaal Sams i stond s Berio 147 Slgnes . the
16R&%adof e tAFeARAL J}oglséﬁﬁhél%ﬁa&f of$8&RdHate ﬁ&qoﬂ 9PV & ase
145 extends fromthe corner of bottomface 4
Frdwes nbtacenptide railst heanddibnbut ainpbistst Dgrobec é4448ndam @rqoearMS

th t f
ot fon Brd, AL pSCR i e T, kRPes Vel o SGoo ey i sengs Bomate
chbéer btop faReACind dont fHEE40/RPAE cHASEAbp Fdee 4l laaP ehpkstald2 in
cross-sectional shape of groove 144 is shorter than

thehéepthodieactipm obcase 32 raaderenye 163 dﬁpncbrfws theecorriep phibottom face
SR HORY B hidd mﬂ‘% BERSH f?c%i{% dg }ehefatcé %Belﬁghéj@epth

-Cross sectiona sha groove nger t

dile@idn@fRhselB2s e Aerosfsfsecti)ﬁﬁ Qﬂei{:fé ioft@hchadf @S@)VS @44 hh@bove 145 is
shape of,ﬁ%oove 145. First plate portion 142 and )
T8pEoHL p| EreaiPper haso A the Yrapazaidplsessiseefionak Shapg foreoveqlf4 is

sﬁ&‘f’er%aﬁ‘ﬁ‘:{eelgév%?bofsé Sistﬂgglaﬂe%ﬁhéi cro3st J&uBﬁhﬁléJ e | I? OBJ\/elaftﬁ The

portion secon ate portion
upperchase ﬂ:ﬂmeambegmaaj\cmsié&nonaespmet ofvabyve Beciausmgepthan the
t he traggioidal g%oss section shape of first plate

1t

Iyt hasmot e rapezoplalicrpis Seetiopelr Pkfnofmoveglﬁéov@rsmate Bofgon
195 OfMCseldmt phifS Bordion A9 FOViRRKEd Wﬁﬂb%rbox%olw Gné Cglﬂ&d\/édms

securely, and ink cartridge 140 ma di sassenb
reapkstivelye suahmthatbfisst pletebmrti@0142) ardiesecorfd‘ pl@aspmr&?@ 143 slides in

61595 9 SOy 5 R TR “Biar PTG CREBAT Rigot  tonal
sh&e TSt pbdte s&ﬂaeﬁumrargémea ptateepoeﬁ&xsﬂ@t gloBVEM4, aﬁu kove 145,
depicted. In this enbodi ment, novabl e menmber

chsgr 2nand @gmhleidslemb@r 30]9@13 chupitdaseeungloy @mct)mquaznég@t Efdinay be
96
el PP o B il i 87 37 g SRt of

ca§.32The | ower end of fourth pl ate portion 152 is
osi ti oned above and adjacent to translucent portion

(8%76] Four t h Refarriag pe FigsoH (5md thlp)ban inls sartrdgeul58ccording to
y%? R e%rﬁ‘bod[n? g@eb br%se'ﬁ? ﬁ%%ﬁuo?f? Pﬁt%f.ay 10 @ Lh BN Gnt,
to novab er EUM Tasonie I ng.
movable member 33 further comprises a fourth plate portion 152 extending from first
end 96 of first plate portion 90 downwardly and substantially perpendicular to first plate
portion 90. The lower end of fourth plate portion 152 is positioned above and adjacent
to translucent portion 39. Fourth plate portion 152 may be manufactured separately
from movable member 33, and may be attached to movable member 33 via ultrasonic

welding.

[0077] When ink cartridge 150 contacts a surface with front face 40 facing



[0077] When ink cartridge 150 contacts a surface with

front face 40 faci ngdownward, front face 40 is
web@bacdoesl by fourth plate portion 152. For expoph®008/056271

when ink cartridge 150 contacts a surface with an

anount of force greater t haaf a predet erm ned anount of

force, and coil spring 32 expands too nuch, the

sliding notion of case 32 to the front face 40 side is

restricted by forth plate portion 152. [0078]

doRhRAAI HSntthceEiO% robét )b by Rurdd 1at n%rgsrz' dg6: d8fhole, when

according to stil anoth nt of the presg

inln\erttidgen 15G¢ wefartst #csurface twWiths aarriumimtrecrﬂ forom\gadatee than a

mber. 33 f h
FFOPREEEHAEHS BhPERORHGoR FOiE HrBUB ooaal e e sifing motion
off bdsk 92 RJ 1@t ﬁoﬂ%ée‘ AR resiHete@dY oriigfe %@Qioh 352.

configured to be installed in a cartridge ' )
[e¥8bmmodat |Rrﬁéeroaséo Tes. 1%aphs.canuindrcartriden 860 aecording & ktill

renpye rtrld e 160 in or from cartrldg
ol USRS GEM ol Rilri@arts g G grmbodiment

nyEble elember233 fulBditompkiSesROgrhdpingpodiond6a Fonitd oAl keRending
162 depends on the color of ink stored in ink

fromy the jouige surfge omrérnlatﬁgomen B2.g. Ink gartridgg 148 iy mlﬁgured to be
|
PR 90 LR AL S0 VOO FLQE R, e o

r@h@tednipedrtridgd léIQm o2 figkasHpiridge febinhdatibg20s5c0f65athe iuBdft grasps

cartridge 160C storing cyan ink is positioned bel ow
g&’@%@%i’ oBb%4di on 162K of ink cartridge 160K, a

[@ﬁ@f Pi Ng pofili RRitibR2f Q‘%sp@% %&ﬁor‘? géép Irdgﬁjegﬁs HRMNe %&%& ie@ 9nk

yellTow ink is positione portion
swfedi inkinlc aartridgeld 60.1 6 Terriap do &igy rla,sqngnganpg)pbxiuom 168R Mf @h ink

an.jn rtrid 6 storin enta jnk is

@f&figﬁ héﬁ@&m&’aﬁ g’ff’é%tlw R%wp%gﬂ/@%s%ro éfre e engyphihisd plate
pBAfoh i 92N a9grasgﬂ$ BsHtioN 1gbassH mlﬂosm heay sﬂfnng%}ran ink is
cartrldge When ink cartridges 160K, 16C0C,

pasitiontd Pplowrgrasping pedioni 1¢eK by inki Qdend@rléﬁﬁl, agrapming patisn 162Y

62K, 1 Y d 162M f f
of i A ASas 1D T torfil Ve RNt e Stib el raiive peffin poc
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[0080] Referring to Figs. 14 and 15, lock lever 106 comprises a recess 167
. formed in inner surface 129 of lock lever 106 instead of pressing portion 125. When
ink cartridge 160 is installed in cartridge accommodating case 165, grasping portion 162
is accommodated in recess 167. The shape and the position of recess 167 corresponds

to the shape and the position of grasping portion 162. The position of recess 167
depends on the color of ink which is stored in the installed ink cartridge 160.



depends on the color of ink which is stored in the
installed ink cartridge 160.[0081] Referring to Figs.
wd.doantkoid, the process of installing ink cartpiggeodstBe271

in cartridge accormpdating case 165 is described. Ink
cartridge 160 is inserted ifto accommpdating chanber

108 until ink supply portion 5 1 contacts connecting
portion 111. Lock |lever 106 is then pivoted towards

the case main body 105, grasping portion 162 enters

SS 1
(0005 RAminERAFRD, BREhLS? B LR B IRk Partige 160 in
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rhéhasdy 83 hidRtd tywhids wall 184l ahd c&RBDITEARs ARECABDIMHA ek lever
case 165 configured to accommodate ink cartridge 160C,

168 s fintherislasy haft ergaeesnerat é2raad dpekgleperr 600 completely
[ ily notices that the user
SROPEAEAN LY cosPrd et T4

car¥r|dge in a wong one of

[0682] r i dgeBaRethe paitiondf eaess] 67Glependd 0B e cYidr bﬁnk Mich the
|nvent|on has been described in connection with

o SRt gFotfi0rasesstherein, ifjink casidge HOKss dendvesiently istalled
in Iﬁ%\Jtr#oegg a'c&)nIuH@d ?ﬁ% ﬁgsg ks Ql)lfkgéuré/ X 'a%&n?rg&%a‘?en cartri e 160C
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r?ﬂﬁ‘ﬁgéwgm %td FrPS?rh’é‘Stﬁﬂ;t% %Fdﬁ? aeaf&fa ‘6ear AF9MBnonss oft gatridge
agmgda LR @5, practice of the invention disclosed
her ei n. is intended that the specification and the
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i nvention is w used for hone and office
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BRL BR3P bRelhy VRSB, SSMAGEE ot o
1ﬁ¢eﬂﬁ©1 ldfsklos@lnnierélh.e B as EntoRdedathht i3t specifiati@Ahnd the described
examples are considered merely as exemplary of the invention, with the true scope of
the invention being indicated by the flowing claims.

Industrial Applicability

[0084] The ink cartridge of the present invention is widely used for home and

office uses.



rear face opposite the front face; an ink supply
portion positioned at the front face of the case,
wob@waisrit he i nk supply portion is configured POT/JP2008/056271
di spense ink froman interigor of the ink chanber to an
exterior of the ink chamber? a novabl e menber
configured to nove relative to the case; and at |east
one resilient nenber having a first end which is
coupled to the rear of the case and a second end which
asapgypl ed to the novabl e menber, wherein the at | east
one resilient nenber is configured to expand in an
lexpandindrk ehirtridgs. comprisimg:t o contract in a contraction

di rection opposite the expansi.on directipon to v he.
Tovabl e merfbEie PATEE (0 5t PREOR gbah Sl halnte, 4pbedy hein,
v{zli%&ixi?ﬂféﬁ‘nlt chahiber RXBAfEIr& todie GRNAAPGE &3 Hdb b Gkt RBS and a
is unaltered when the at | east one resilient nenber

reay facA @Bpasielthediont ew:s, wherein the entire noveabl e
menber is ¢ ' [ Qs tanti I [ | taneousl .
nmove in a f"?‘ms’% %psg%otn?%nn& ?iéxlog |E\1/téeﬁlet %orﬁrée%coa;ﬁge ¢ eéﬁ’yh erein

thidak atipplyepationReonfigirdd ©dispaaaii fréx aamdstorafthe il chamber
entire noveabl e nmenber is configured to substantially

tQ phenerion ebthe ik ¢hewpker n a second direction opposite the
first dir e%ﬁgﬁbﬁ‘g}?ﬁﬁﬁep90@;%,1’%82@%199{,‘1%1*1%53 ﬂh?@&se-% er

contracts. 2 cart alm urther
conpri si.ng aieastione rasiliekiem@nbcr havingo fitst emminehiciais dobygled to the
cas wherein the air jntake portion is configured to
e Qv hgicrsei e 4 sedrad FWLWEﬁEw@PFIe%FO 6 govele mErPbes Hherepythe
af |t Bné resRRT BRAbENS cailflguted 3R AAA"iA b RxpadsiBR %ﬁr&éf&ﬁ %ﬂ? to
at the front tface of the case. 4. The ink cartridge o
cohtesichina, confnastion dirertioh eppisitothe exmnsipwdirestion kemove/thb mevable

menber . ext ends adj acent.to awa romthe frqgnt .
RUET (HAFEP Dl A4 A Qb [ Frpissiopiad Ehraction
derdétionb k0@natibred lviHeMiKo atWBRE 8hé rdsilent MKmB&HRXpY¥nd3 Ynll icBfkracts, -

extends fromthe front face of the case in the second

vihiereirt theoentirg mepvetide anendhee ipeenfigyredoto substaniialiybsimultaneously
nmher extends furnther, fromthe front face of the. cas
RO G5 Gt RRn 00 B Chen o By o g s

efpdn@§)AGd tHe@MitehRovet 518 inchideeis @bnfidugedd SebstantibiNesiRRARBusly
direction. 6. The ink cartridge of claim1l1, further

MQyRpR jaseerpd diregtiomenpasitenthe Sistt wdirsetiopoxhen; the etileast anp gesilient
el JnfG&s Oof the case and extending

2. The ink cartridge of claim 1, further comprising an air intake portion
positioned at the case, wherein the air intake portion is configured to draw air into the

ink chamber.

3. The ink cartridge of claim 2, wherein the air intake portion is positioned at the

~ front face of the case.

4, The ink cartridge of claim 1, wherein at least one portion of the movable

member extends adjacent to and away from the front face of the case in the second



away fromthe ink chanber, wherein the transl ucent
portion has an inner space forned therein, and the

w0 nvenipace i s configured to be. in fluid PCT/JP2008/056271
conmuni cation with the ink chanber; a further novable
menber positioned wthin t he3 i nner space, wherein the
further novable nmenber is configured to nove within
the i nner space based on an amount of ink in the ink
chanber. 7. The ink cartridge of claim®6, wherein at
digésdn. one portion of the novabl e nmenber extends
adj acent to and away fromthe front face of the case
in the second direction 8. The ink cartridge of claim

Jr o SO Cl 0% L P Bl S b o et fopte

fﬁﬁf@?acb rbfttm@ca%eq&m $&eoiCditeRtion, a4l h '@ e JoRfH ofMHE movable
portion of the novabl e nmenber extends further fromthe

rherolper e::tanfﬁ fgfthet; Heont ths dronhfactef e ng drll1 therseemnid glire¢tipmrthan the
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second d|rect|on 9. The ink cartridge of claiml,

wherein the case further conprises a particular face

& onnedhe inkicartidgerpf glaim hefurthesgpmprgiegiand the rear face,

and t

secon g e(p ns I@egln Sgﬁ?gﬁggmgﬁ)%p;{t tﬁ% ﬁ} E‘arcé t%tf the &s«L. %Hd %Q%H&ng

a5@g droch thie e Elaniber, Wﬂhelreﬁi the trasslwdend @atddn hh@an rix&ﬁ:r kpaeélformed
menber coupled to the flrst porti onof the novable .

thgpipepnd 'ilﬁ dm%eh &Pace dd Rentigyredi torbegn ftuid compamraionatigp the ink

($ pges the particular face and extends away fromthe
ront face in the second direction. 10. The ink

car t r adigshayf mevablenm@mbeh positiomed fveithiim thes inppd ypaper wherein the

t ends on1t e front face of the case.in the second

RO Rl THHAP S COMBHA. BTG NI Bh e Shtee based 'on an
émmmﬁﬁgﬁg&qmgﬁkgmﬁﬂger fromthe front face of the case
in the second direction than the ink supply portion

extends fromthe front face of the case in the second
|rec 11, .,The |nk C f claim

Hormr hf i Saptidle of) irf Wi en Wns By Bvbio o ths, Hevavte

rhdribitk ekRA® BfjaceMeroCAT v CrddX HRNEHbIR Fa@\G¥YthE cB® Tnhile isétfond
chanber, mhereln the translucent portion has an inner

(kﬁée@»forned therein, and the inner space is

configured to be in quid comuni cation with the ink
chanber; a further novabl e nenber positioned within

g he | mMhekinks@@eidge vhekigi M, whedein each of the ink supply portion and the

translucent portion extends from the front face of the case in the second direction, and
the at least one portion of the movable member extends further from the front face of
the case in the second direction than each of the ink supply portion and the translucent

portion extends from the front face of the case in the second direction.

9. The ink cartridge of claim 1, wherein the case further comprises a particular
face connected to each of the front face and the rear face, and the movable member -
comprises a first portion and a second portion extending from the first portion in the

second direction, wherein the at least one resilient member is coupled to the first portion



further novable nmenber is configured to nove within
the i nner space based on an anpunt of ink in the ink

wa a3 wherei n each of the ink supply porti®BrT/amndsnse271
the translucent portion extends fromthe front face of
the case in the second direttion, and the second
portion of the novabl e nenber extends further fromthe
front face of the case in the second direction than
each of the ink supply portion and the transl ucent
dqhd hRVati hiRREEr, Bﬁ@fﬂe@@&)nﬁrﬁaﬁion‘c e Ylovhbie rrféﬁﬁ)%r br%a&&ethe
second directi on. . The i'nk cartridge of claim
patteukr face kel extends awiﬂtmn thedimot fasem the pemond diteetion. f ace
connected to each of the front face and the rear face,
and a further face opposite the particular face and
1©oNNeqhE thit QrtAdgd ofaibE WHeR the 3REPPH foifor! SAndf &6 the

wherei n the novabl e nenber conprises a first portion,

fzapnééay@mﬂ throeasé émntherseenndidingetianoand the sbmndtpopm dfcthe impvable

o BB Pt B R ok BB bR 8t e

i Qippiypoktith eatenhsemh tiTRont R8¢ bf B8 tasoBhe kecdofid @Mﬁb@d
to the first portion of the novable nenber, the second

portion of the novabl e nmenber engages the particul ar
- face qﬂ%# .face in the
léecongﬂglntﬁgéﬁ? ,0?}3%#'{1?% t ePrg?ﬁ%rgsr "on of the novable
menben tensagns pbﬂnien fpositibiesd dtahe frofilfaex lof fitks cawayd extending
front he frant ce in th ec nd dlrectlon 13. The
3WaK %&? thFul%l@QI els WRPLgingthe EntrPortig has gn dansppRce formed
Rakh! 4 £ GERASpdcE Wil 4 e N3 GRiP EorhEniCARE With fHe&nk
secon dlrectlo%, and the second portion an
chiwebérhi rd portion of the anabIe nenber extends
further.fromthe fron face of .th se.in the second

di r ecfi QR "' HARY }?emf’ ers PRSGiaped, oy ’b Ce g §RACE: WhgTeiR he
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The ink cartridge of aim 13, further conprising:
amoaints i inknin tpelmk dmpxgmwheame @acit of the ik srpply avoewofand the

SRR o R TG ORCRe BHEY feb A s st W B egton, and
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be in fluid communication with the i nk chanber; a

cp3fy hike spevpd islirectipaniben egsbsoft the inkdsuppbyhpartiothand fhgetranslucent

p%R %x te\ﬁ@sgﬁ% ﬂnet%})glt 5:#{ }Sliﬂﬁé {:%Q \ﬂﬁlﬁl gecngggl?ectl

contigure | NNer space ased on an
amount of ink in the ink chanber, wherein each of the
|nk su portlon and t he transl ucent portion extends
2r om ﬂﬁe ifk otridgeefeclaim {hwherein dhg pase darthes seymprises a particular

1A’ Bfihdc¥a to B of the front face and the rear face, and a further face opposite the
particular face and connected to each of the front face and the rear face, wherein the
movable member comprises a first portion, a second portion extending from the first
portion in the ‘second direction, altd a third portion extending from the ﬁtst portion in
the second direction, wherein the at least one resilient member is coupled to the first
portion of the movable member, the second portion of the movable member engages the
particular face and extends away from the front face in the second direction, and the

third portion of the movable member engages the further face and extends away from



each of the second portion and the third portion of

t he novabl e nenber extends further fromthe front face
woboovhesscase in the second direction than eachpof/yroes/056271

i nk supply portion and the translucent portion extends

fromthe front face of the €3se in the second

direction. 15. The ink cartridge of claim1, wherein

t he novabl e nmenber is positioned outside the ink

chanber.

the front face in the second direction.

13. The ink cartridge of claim 12, wherein the ink supply portion extends from the
front face of the case in the second direction, and each of the second portion and the
third portion of the movable member extends further from the front face of the case in
the second direction than the ink supply portion extends from the front face of the case

in the second direction.

14. The ink cartridge of claim 13, further comprising:

a translucent portion positioned at the front face of the case and extending
away from the ink chamber, wherein the translucent portion has an inner space formed
therein, and the inner space is configured to be in fluid communication with the ink
chamber;

a further movable member positioned within fhe inner space, wherein the

- further movable member is configured to move within the inner space based on an
amount of ink in the ink chamber, wherein each of the ink supply portion and the
translucent portion extends from the front face of the case in the second direction, and
each of the second portion and the third portion of the movable member extends further
from the front face of the case in the second direction than each of the ink supply
portion and the translucent bortidn extends from the front face of the case in the second

direction.

15. The ink cartridge of claim 1, wherein the movable member is positioned

outside the ink chamber.



