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[0003] Another known recording apparatus includes a carriage configured to
receive another known ink cartridge. This known recording apparatus is configured to
determine a type of the ink cértri_dge by seﬁsing an intensity of light reflected by the ink .
cartridge. When the carriage and the ink cartridge move, the intensity of the reflected
light is measured by a sensor of the recording apparatus, and based on the intensity, the
type of the ink cartridge is determined. Such a known recording apparatus is described
in US2005/0024454 A1 for exémple. |

[0004] 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 blockiﬁg
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 abparatus
is described in US 2005/0195225 Al for example, Nevertheless, in this known
l:ecording 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
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Brief Descriptioﬁ of Drawings

[0010] For a more complete understanding of the present invention, the needs
satisfied thereby, and the objects, features, and advantages thereof, reference now is
made to the following description taken in connection with the accompanying drawings.
f0011] | Fig. 1 is a cross-sectional, pattern diagram of a recording apparatus
according to an embodiment of the presént invention.

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

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

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. ‘
f0015] 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.5isa 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). -



[0019]Fig. 7 is a partial, enlarged front-face
cross-sectional view of the body of Figs. 4(a) and

4(b). [0020]Fig. 8 is a cross-sectional view taken
WO00R/12B480 [ ine VI I-VIII inig. 2(a). [0021PFT/gr0ep/456263
a cross-sectional viewtaken along the line I X-1Xin
Fig. 2(b). [0022]Figs. 10(a) and 10(b) are enlarged,
cross-sectional views of an upper portion and a | ower
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portion and a lower portion, respectively, of the main body of Figs. 4(a) and 4(b).

[0023] Figs. 11(a) and 11(b) are perspective and side views, respectively, of a
. movable member, according to another embodiment of the present invention. |

[0024] Fig. 12 is a vertical, cross-sectional view of a cartridge mounting
portion of a recording apparatus, according to an embodiment of the present invention,
[0025] Fig. 13 is a cross-sectional view of an ink cartridge being mounted to
the cartridge mounting portion of Fig. 12.

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

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

[0028] Fig. 16 is a block diagram of a main controller of the recording
apparatus, according to an embodiment of the present invention.

[0029] Figs. 17(a) and 17(b) are exemplary timing diagrams of a sensor
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 appé.ratus when a second ink cartridge is mounted to the cartridge
mounting portion. N

[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.
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Singprisgy @mpaper feeding apparatus 252, a transferring apparatus 253, a recording unit

254, and a cartridge mounting portion 276. A paper feed tray 257 is provided at the
bottom of the recording apparatus 250, and sheets of paper positioned on the paper feed
tray 257 are fed, one by one, to a path 259 by the paper feeding apparatus 252.

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

[0039] A sheet of paper fed to the path 259 is transferred toward a platen 264
by the pair of transferring rollers 261, and the recording unit 254 is positioned above the
platen 264, An image is recorded on the sheet of paper passing over the platen 264 by
the recording unit 254, and the sheet of paper then is discharged to a paper discharge
tray 258 positioned on the downstream end of the path 259 by the pair of transferring
rollers 262.

[0040] The recording unit 254 comprises a carriage 266 and a recording head
272 mounted to the carriage 266. The recording head 272 comprise-s 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 26§ is configured to store
ink to be supplied to the nozzles 274. When image signals are 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
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200 (shown in Fig. 16) for contrblling the recording apparatus 250, and the image
signals are outputted from the main controller 200 and supplied to the head control
board 270.

[0041] An ink cartridge 10 is ‘conﬁgured to be mounted to the cartridge
mounting portion 276. The cartridge mounting portion 276 comprises a plurality of
cases 280, each of which is configured to receive a corresponding ink cartridge 10
therein. For example, the cartridge mounting portion 276 comprises four cases 280,
and each case 280 corresponds to an ink cartridge containing a different color of ink.
The ink cartridge 10 is configured to be mounted to and removed from the cartridge
mounting portion 276. The ink cartridge 10 comprises a main body 20, and the main
body 20 comprises an ink chamber 100 configured to store ink therein, and ink is
supplied from the ink chamber 100 to the recording head 272 via an ink tube 278.

[0042] In an embodiment of the present invention, two different ink

cartridges may have different ink capacities or may store different initial amounts of ink,

- and may store the same color ink, e.g., black ink. For example, a first ink cartridge 10 -

and second ink cartridge 10' have different ink capacities or store different initial
amounts of ink, and store the same color ink. Moreover, the recording apparatus 250
is configured, such that the ink cartridges 10 and 10' are mounted to the same case 280
of the cartridge mounting portion 276. The recording apparatus 250 is configured to
determine which type of ink cartridge is mounted to the case 280. .
-[0043] Referring to Figs. 2(a), 2(b), 3(a), 3(b), and 4-10(b), the ink cartridge
10 has.a substantially flat, hexahedron shape. A width of the ink cartridge, as indicated
by an arrow 31, is relatively 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.

[00441 The ink caxtﬁdge 10 comprises a case, €.g., a main body 20, a
movable member 21, a cover member 22, and at least one coil spriﬁg, 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



90 ink supply portion 100 i nk chanber 140 transl ucent
portion 189 signal blocking portion 191 signa

bl ocki ng portion 199 signal bl ocking portion 200 main
woresni2b48¢ 230 optical sens@r 235 optical seREHIPRBP56263
recordi ng apparatus 276 cartridge nounting portion

of a resin material, e.g. nylon, pol.yethylene, polypropylene, or the like, and
combinations thereof.
[0045] The ink cartridge 10 is inserted into the recording apparatus in a
direction indicated by an arrow 30 in an upright state. A front portion 20a of the main
body is enclosed by the movable member 21, and a rear portion 20b of the main body
20 is enclosed by the cover member 22. Accordingly, in this embodiment of the
present invention, the ﬁont portion 20a is protected by the movable member 21, and the
* rear portion 20b is protected by the cover member 22.
[0046] The movable member 21 is configured to slide in the depth direction,
as indicated by the arrow 33, with respect to the main body 20. The movable member
21 is configured to rﬂove with respect to main body 20. Specifically, movable member
21 is configured to move between a first position, as shown in Figs. 2(b) and 9, in which
movable member 21 is at its furthest position from a front face 41 of the main body, and
a second position, as shown in Figs. 2(a) and 8, in which movable member 21 is at its
closest position to the front face 41. When the movable member 21 is at the first
position, at least a portion of the movable member 21 is positioned further frorg the
front face 41 than the ink supply portion 90 is positioned from the front face 41. Inan
embodiment, when a predetermined amount of force greater than the biasing force of
“the coil springs 23 and 24 is applied to the movable member 21, and thereby the
movable member 21 moves from the first position to the second position, a rod 84 of an
air intake portion 80 contacts the movable member Zi and is pressed by the movable
member 21, and an ink supply portion 90 emerges from an inside of the movable
member 21 to extend outside the movable member 21. When the predetermined
amount of force is released from the movable member 21, and thereby the movable
member _21V 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 configuréd to
‘substantially 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



1276 cartridge nounting portion Best Mdde for Carrying
Qut the Invention [0036] Enbodi nents of the present
invention and their features and technical advantages
WaSE2HMer st ood by referrithg to Figs. 1- 22KGyIP20pRE263
nuneral s being used for |ike corresponding portions in
the various drawi ngs. [0037] Referring to Fig. 1, a
recordi ng apparatus 250 according to an enbodi nent of
WHRE R @&ﬁfﬁmg@w Bhd O chiftrad€PiEGLHEEE thd est 'd@eQIodi 43d the second
appar at us 25 rises a er feeding apparatus 252,
diregtioaris s@zswnmjlya;apﬂélphﬁo w:e,chzg@ge axnae%@r dirastjonprict the Santraction

d‘?’?%{? 2‘%%‘% rgé” égt ?gzﬁ G%E%PO%QP gbsgusaedd in detail

beRRAERL mwﬁﬁﬁ Flg'sn d(c§ rozey, 3(f mﬂ&ﬂ&)r aP @périh® NEY nBfy Hehﬁrmed

per feed tra are fed, one by one, to a path 259
t@yugm%frs@p‘ﬁaﬂ ¥%1e?f| thymapahle ﬁi@l@berzﬂézadjap%%m@ alignment with
t%%nﬂaﬁé bbiAdn SRRAGF NS c%ﬁjt%ohe%x thﬁ?i}ﬁxﬁgr ;h& érp?fsz B8k dlce to the
: , conpri'ses a fir pal r transt’e
16084 ingtsadéf thaundvablesaanted 2p applying the faros focthe rorlng ol lers

18980 1 omed D e oAt Barn SPeril e howkaon fgotin hen
the>thc oBtrdd R AREE ilohBE O bt RFAIuUT hARECIING pfritudthe

transterring rollers 262 1s positioned on th
mbomhedyr 26imis kulepright sthte. p'ﬁhfemammadxsﬂ%mmprgseﬂﬂleefumt fane 41, a

TP AN T B T RS PRb oo h LR Dy A0pio comprisesa

phfr 3N §iti€ ek b drfdl d6akIsiclP8PposcAddeh bifer, BRCAICH bfidhe Widk facéS45 and
i s positioned above the ﬁl aten 264. An i mage is

46de epreeiedtp thadroghiase 4bfthp igae facp 43.sthe gorbfaefr 43, ad heglattem
f?zche%élbyEac of s%g ?ché @anlﬂrHGthagﬁr’ urf: tgslg‘ﬁeg aﬁwﬁ %ﬁ%%at%é%&%ga{ ofa

aper char ge

smffﬁdetalr@rtﬁ'dhd)ﬁoﬁt ff&e@\]\/ﬂﬁtrézﬁéﬂiﬁeelﬂﬂﬂxeftoﬂ faee pRtand 2Ebditym face
4t4he pair of transferring rollers 262.

[0048] The main body 20 comprises a frame 50, an arm 70, the air intake
portion 80, and the ink supply portion 90. Moreover, the side face 45 or the side face
46, or both, comprises a film, e.g., a translucent film. Specifically, the film is welded
to the frame 50, such that the frame 50 is sealed by the film to define an ink chamber
100-therein. The frame 50 is formed of a translucent resin material, i.e., a transparent
or semi-transparent resin material e.g. polyacetal, nylon, polyethylene, or polypropylene,
and combinations thereof, to allow light to pass therethrough, and the frame 50 is
- formed by injection-molding. The frame 50 is sufficiently rigid, such that the shape of
the frame 50 is ﬁot 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 wall 51 and the inner walls 52 are integral and define the frame 50.
The outér peripheral Wall 51 and the iﬁner walls 52 extend from the left side face 45 to



[ 0040] The recording unit 254 conprises a carriage 266
and a recording head 272 nounted to the carriage 266.
The recordi ng head 272 conprises a sub-tank 268 and a
weadoszosse ol board 270, andlhas a plurality BET/RHI8056263
274 formed therein. - The carriage 266 is slidably
supported by a supporting rail, and is configured to
slide in the direction vertlcal to t he paper pl ane of

iqg.,..1.. The tank 26
ety 8 48 PR RS0 207 TSRk o8l B B
shbRixtepfing Qlohf the FRACfaCOMN, il tob gt 43 Eﬂé)nezui fﬁi@ 425and the bottom
discharged fromthe nozzles 274 tomard t he sheet of

foeqoid: aphioses 813pach dnsiden g dcsordinglysan qnfaing 7@ isiopged on the left
SIS R UOR R A TS SA0Ep e gt v
[26§0] and t hEhe filgpears iveshdedsto athe sideitfmes #6 dnd M6 mftthe framiers0,

controller 200 and I to the head ontrol .bo
rpsnsCtivelyp i WiirajoRic ¥ 'aﬂg %) opedingn g@r 65r7g are
SREBE 89 thPrebRBtiFeA ifnls! 919:‘?1 tHRUD éia&g sIRRNubdQby2hE oufEP Beripheral

cartridge nounting portion 2 rises a plurality
will 6hswed 1380Imefen bé inhichdmbes laaan@emaéurelvothpeﬁims\masabe

d th F '
=G P A R Bt OGS of D ST R o g chdie o fth Shat the
ﬁﬁﬁ@m&%ﬁestﬁmﬁk%ﬁﬁb&ae@ﬂﬁ&& corresponds to an ink
cartridge containing a different color of ink. The i.nk
I@aﬂﬂr i dge 1Bhe innerovialisgl? arg Rositipeednwithin 8csPags rqunded by the

nove t
TR S5 E L G SOUDE LR GO ShAV iy TR e

ﬁﬂlsﬁ?b@dlﬁe 3decomthe iside facan 45 akd ¢fanheordindly, denfilingis rpee:l.rented
to store ink therein, and |gﬁ is su Iig@efron1th

o seRgings 0 Hlarep Vet whet (s TevA sover m% are
- &ef&med [t&%@lhe Hkg???tgr%oﬁk m@%m&font&%e%&ﬁﬁfétmember 21 and the -
I nvention, rent ink cartridges may have

chiver merebir 20 mskresmptad by thesmeer wakly 53t oAesordifel demage to the main

and may store the sane col or
e"ﬁltzoén‘bgln?’grP%’élPrqvﬁﬁteé(For exanple, a first ink

osiy i dge 1R, ddnfEfiRAh pat13UrE Erhidd & thO real €42 of the frame
dlfferent ink capacities or store different initia

Stho (e dnkointrpdrctiompert 458G has a subsisatiptly cylimgricpliole formed therein,

t.h 2 d
VAR e 4 ISP, 6020 O, o
infrlecdaibep&ass i2 80wl cblhﬁluﬁlaﬁtidm wigear interibs crfghqank bhamber 100

276. The recordi ng apparatus 250 is config
Ths '@knﬁltﬁﬁuﬂ‘m’indlﬁntlgﬁ & eighied e mtrioriavgeénk §1t‘h§'ﬁ ﬁ%te'aortocf the ink

%ﬁ}b&ag@bég&mw%g%ﬁ e |n cartr| g%}ulr%@(ggsﬂ egﬂlemk

shabben 0 iaffillpd Hithtink, Hiexiak édrodoct®ngmet. 150 iswldied byfpositiening a
ink cartridge, as indicated by an arrow 31, is
plug ify the inkyintggdyption H§5§ach of a hei ght of the ink

g}f%%]” dge 1Q, gk ;Eﬁﬁicﬁ"ldlm ispbsAoh@VaSthe fRIAE fie dAPEN the

tthe ink cartridge 10, as indicated by an arrow 33,
framg 5@ andextervia froprhthe vinld elamber WOe iAriareunt of iglystordl in the ink

0044] The ] cartri 1 rys ase,
baribeh ogpisaly G istalb deitedt B0uek EE oRnfBR% ey 145 e
andRbntlpgARK 1@0‘ & ifRbral With tRGran® W, andfis Bstined 6f the @irhe material
springs 23 and 24. The mai n body 20 conprises an ink

ehthebramd 00, £+ the drhsiFentnRortign d 460y dermed rafnd &anshucepin gpsin
t he cover nenber 22 encl oses the main body 20 therein.
Each of the nmain body 20, the novable nenber 21, and

t he cover nenber 22 is forned




of aresin material, e.g. nylon, polyethylene,
pol ypropyl ene, or the |ike, and conbi nations thereof.
0045] The ink cartridge 10 inserted into the
8828 apparatus in a dli%ction i ndi cat edPl/IEAp8/056263
arrow 30 in an upright state. A front. portion 20a of
the main body is encl osed by the novabl e nenber 21,
and a rear portion 20b of the main body 20 is encl osed
Mtefid] %o SRERHIRITRSY thérdthrAiphOr dingly, in this
enbodi ment cﬁ the present i nvention, the front portion
[B024]i s pr ot Eest @@Sb‘yem pertion\ 4D P@qurmléraré ironambntdn gortion of

rti,0 Ob_.i ect
{5 Bpaftfie 1B e bal 20 55 Bftclid oS RONER p ST e 0.
THee tregdicentd preich i 140 1sa§art1ﬁ&iedabﬁcﬁ\iéyr6cﬁﬁglﬂérf W3 3nd has a
Wi th respect to the mai n body 20. The novabl e nmenber

sbstantially # %l!%cb%ﬂ}%%e b pramplgycthe trapslyggnh nogepp 240 is
@Hﬁﬁ)&l@d 8 tWQlYQ%a agﬁma 1d%1wdll§ l%’tp b]g%ff j?%c? aﬂ@%&'ﬁom

tween a posi fi S shown in
Wall l40dv\,h ﬂhehfrnnt\nwil Biaerieads Ritalled toathe |ﬂo&t fauas #hesd is separated

BB 1 Pt et S v
Rh&RdTR YR A ﬁ@@ﬁ’?ﬁndztﬂle ﬁ%ma&al! f@a,%@ﬁ)ﬁ%alIFlQ% il cgﬁhet:ﬁd to

the front face 41. When the novable Is at
topends ofshe frosti walbivOazand |theaside a/abs)HQbo nnd)ﬂletbhtiomel@d is

2 d f f t.he f
JERREL 8 Yol BB RGeS 5 6 R P bl bt o er
thé Gitith bEBE frdrk -wal 1N 4840is @FEL Qhh RRNAKIdtHTERE For FRE@L.er m ned
anmount of force greater than the b|a5|ng force of the

9853 spr i ngEheigmaliernbRortien Afbisiceefigueedth e suvkvisthed batween a
- RSN AR GOCHERY) bRE oTRAR ReB IR Blenf todIAET) of an

: d}a&cﬂfseﬂbr @iot shdvstna,l@g photol i6RrrfteC aivhAed o tlllaeeo"magah@aratus
pressed by the npvabl e nenber 21,

Tgah %&tt%bsbﬂg@ light-emiginsorierans paswes Hrugh dhe ide palls b‘iﬂbtqﬁé is
Ig&%ﬁg%g Eﬁgkm&;lggkﬁ%ﬁgnd out si de the novabl e nenber
21. e

predetferm ned amount of force is rel eased
[De&h t he noi?lwbﬂrmhreab@nrﬁzm 149ritdtstahenmb)spa;chel4mfma’mldaherem

Vi puefinodl B Bort want 140k EE otde SIS Aty Sredes pRDdargd e
BERyRLNA] mabemh&é is ﬁJ‘dJaIl |'}‘J%sﬁ16ﬂ‘éd%é%eﬂ Mero%a&ol 42 and the

returns to the inside of 'the novabl e menbe 1. The
igk chanebend (& abd éhmlem@pa@lmﬂss eerightyd te de fim fluid communication

subst a tlal sl a first di.rectiaqp.
PR AP o e TR BETR° o8 R piochis pprion 3 ot sty 30 i
@RAflo?dd R*PRBEVelBEriNG a8 b FandRY Gakl Be MEPSHace? 142 Based on
configured to substantlaII¥ si mul taneously nove in a

aneanenat ofiinkewithin the O8e first direction when
[gl Co' ! pfﬂdﬁ:n%ﬁn ‘?Oglsq{ggd 314(1&9 %‘é ?l’f’e amé%?&g ﬁ&ns{tJ}Sq Fn ﬁﬁ?tmk

ctlon an second directron 1S su

¢hambdérl 160. t Theed®ITO@bmblises ehexignal locking mefion0T2 Abdk édﬂ&herenf
contractign.direction of the coil sprlngs 23 and 24 In

Guflnat PUtiefo (i #hehi othericad thessod | Hheen 01 pvpighly supported at a
LA Uil 2 gl Lo By, A PRACNAH 1.
Ttwspbmﬁac gaw’t;eof 12 flem partion (73 iolessrtblan the specificrgeavity wif trk stored

et Bl chaeahe g b i o o REmBEReis s

of t he novabl e nenber 21 applying the force to the rod
84.



[0047] The main body 20 has a substantially flat,
hexahedron shape. Wen the ink cartridge 10 i s nounted
to the nmounting portion of the recordi ng appar at us,
WOR0psI2B800dy 20 is in an ub?ight state. ThePHEIRROEH4263
20 conprises the front face 41, a rear face 42, a top
face 43, and a bottom face 44. The nmain body 20 al so
conprises a pair of side faces 45 and 46 whi ch oppose

a t t ' GARE -Talo W '
Ogloﬁﬂ’é‘g’t% tha@{ﬁﬂe ﬁ?ﬁ% ﬁio a‘}g:m%legqllp he. rélgf éqf ace (flgaget& he the
dnogant @€ énld vithimn thet vk datbemidlacad 4le affacT) pivosi bised on the

AL 0% PTPRdde Ul T A PRGtPR A T Qubs B Pyl
4§18 ac @6 égmeltcﬁ%et ﬁ’cglt FRER1 4 th@'ﬁ&t(ﬁﬁ‘f‘hc@@i t qBréARLL e, 6,

[ 0048] The mai n body conprises a frame 50, an arm
thO1ib 74 eompnises a s@pertme poition 78 confignegd thpivoiakly sugpertythe arm 70.

BRS’ S0 °0: RARERRNS Fies 419 Eorh s iohyRned, Wierhilne signal

Blo s I&bﬁﬂﬁinﬁb biRiticrRe & the Gk spacel 142 wheh Msifficivat ieghnt 6f ink
the frame 50, such that the frame 50 is seal ed by the

is storedtip thednk ehamther 160 Fprevgeples the Slgﬁélr@qkmgmeﬂoﬂlﬂ&ﬁ@macts
B9 phiforh S P ofnk AR PAT T BB Fif e, digril blcRiing

ransp aren or se ransp resin nmateri

Mt}tﬁmﬁrﬁhn they/ indr, spB@:l patdfyheemmslucent pottipnr oMyii'eem whm:lthe
conmbi natigns thereof, to allow light to pass

e phink i the iak ghamler 00 isdessghanca prod amount of ink, the

| :
16 BT TR Bl A BRGSO RGP b o G
innertspacedpan€omsaquenty, cdwthenz sufficienti ammuni efrisk tfmainsgn the ink

st F0h i Sesce B ey e direit Biiidion 7 i
: ﬁéftﬁhc@ﬁftﬂnﬁw ifther'Wpade 191, N eRaniP&l a8 loptidal &énsb R as a ﬁhom

I's 52. The inner walls 52 are positioned W thin t
mmptEp ds iuptsle toamoniggr| wissther The signal dilogking; paréer (72 \ig ppsianed
‘rﬁg i]r}:e |er11ner walls 52 are integral and define the
50" ‘Wl outer peripheral wall 51 and the inner
[0059]s 52 exReRetidyl torFig. T theekit uﬁdkd@of‘tam@m&lﬁmsest i eylindrical
right side face 46 of the main body 20. The outer

Yrbva Srasccabamaen s Sormes e T oa A1 S dhesmaligrmt gortion 140.
?lgopegvé B6rabE E ?{{nl;eg% i#b rI Remt %tsfd%ctﬁ' fan tolf 20 %8kn end 82

ce 42 oftom Tace 44, and forms a space
iherebfie Théwaloe stiorage yhareber Hpenténdg inia dépgh fipectien obihe hian body

1 eft _side face 45 .of. the f ane 50, an openj 7b
16 2 fsiaguh SmEumire oo Fizsar a8 ool b R omer
@}{dqhéyg(;fded to the side faces 45 and 46 of the frane

[0060] The air intake portion 80 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 exa.tﬁple, the air intake portion
80 comprises a valve element 87, & 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,



respectively, via ultrasonic welding, and the opening
57a and the opening 57b are covered by the respective
films, such that a space surrounded by the outer
WRRMBHZHE el | 51 and the ¥4 I ms form the | rCTRANpES2
100. Alternatively, the fi'lms may be omtted, and the
frame 50 may -have a parall el epi ped, contai ner shape,
such that the frame 50 defines the ink chanmber 100

shiSvi@lin thé SRfidd FBRbérFIQRer¥RVEen 5 2TRY @p/BSShd iheR&ding member
wi thin a space surrounded by the outerggerlpheral wal

83 havethepugh dolps forpedithercihapushd  Wher the cap e andg gealing member

t] t ' 2 i.de:
B MR gk BTt 57l i B 51 romed
Hyrthy/drdughl hbles) ahd agiikide andi @nsidy of thdreddve si@aganshainbe 55 is in

menber 21 and the cover, nenber 22 are defarped toward .
fhuidscomgnynicstien vie @ir comaugispiigrer Yn  Jhe (¢S 4inipagsied into the air

. ¢ h : . . . .
SRR o BLSAITIIR 008 f B8 W o
alcoamelmichng pdrnl, sechithah wegab dat. alo@big2finiow isiormed between the
oA 5% fhd e Bi5rbiels G i BBEEIEEAP AR St 5P 464 1 projects
- CUHRRd ABMIR] detitef ¥ tho A B Blrod2Alie JidomBSLiARREPSH 81Ni Ch

extends fromthe rear face 42_toward t he i nk chamber
[000] and t hWhéntke valve domenti8d sligrsin the yalve storage thambgr 55, the

>y a ! AN . o of the ink charh _
T BB e om0 8 bl Lo RS P
ait %&ém@ﬂ C Rhich thel 101 88 s Repardiéefrb@ theddealitpemériker @B ANMMREN 20id

ret hrough when the ink cartridge 10 is . :
&¥enonteete thersedling anergher hdhe pk comawpiertingort & is plopedgany when
. h NV . 50, | ‘
i 5 5ph s, WO MG 850 & SRR s 1
dpei¥d3]-A-transl ucent - portion 140 is positioned at the

front face 41 of the fra 50 d extends fromthe in
[QWS%}rber 1002 %V%l%amags?@?ﬁqkﬂ oﬁéedsmﬁgﬁéewg?%korhbmes e
VahRiRGlend & iRl BREdA t9E10¥d @b Phth ¥x@ELiREHEH QMO hd Galve

translucent portion 140. The translucent portion 140
stgagerchagbal55we the ontsidefof dreevab@, staazgt dhambayrSipthersby tdweing the

i al t he f 50, €. h |
{5GREm O S a0 Sonesty G pems ey Ko Hokh ered A R preel ogard
th® valld Hbrabé GRdmbep 5B2GS 1HdNEY 6% 1hE QBB cldnf¥ab 4} t8Rrates from the

translucent portion 140 projects outward froma center
sedlingi membrr §3h agdinsh rging derca f ghe spengBf.n Hergydingdy,i the path
di recti.on ROS] t romthe ink c Q.. The

Pk 00, PR 14 4 A5y PR o G Ryl st valve
st Edeadh@iberr55Wa lobéned hdtAS camMmuisAtdA thetdeel ik iRtibOVF theXnk
shage For exanple, the translucent portion 140 is

qhambert 108rang the outside it thqvamain badys 20 FidyHieraip ntakie Rortipn BQ is
0 I 40- t f :

SEPnd OOV ol hing AL R Tl crbthEr 106y BOAE imake
[Retiar 80, abe pressird bE ther inretiSe bAde Wt dhymberpti@distegnatizadds the
di stance. The pair of side walls 140b is connected to
qpRient PSP ace 41 and the front wall 140a, the top

140c i d71 e §4U Rion 00 ofpAs 2B lihdrical
W g« 1 ERARREERL7 e i P Doftoniohzonk A o iihdric
vadvestmage chagber 64 fotied in tha deoniohce 4lebelavotine trasdlhcedq®aticanido,
the, side walls b._.Nbreover of

14 th i h t f t
eyl Sitees Emont; 5410 PR (the OIS DS it oy 2L B0 A 92




[ 0055] The translucent portion 140 is configured to be.
sandwi ched between a light-emtting el enent (not
shown) and a light-receiving el.enent (not shown) of an
wptdoesaizasensor (not shown) ,1%®.g. phot o i nt er POpIRYN)S/056263
nounted to the recording apparatus. Light emtted by
the light-emtting el ement passes through the side
wal |'s 140b and is received by the light-receiving
n Ihe -
ST e HIRRLTRS ARG ATK A A0 g o
2ohend i Q:mﬂuida:lohmﬂzﬁa&anort With gedfiteiied dfThel B Rharhbee 100 at ahalother
140c and the -bottomwall 140d. There is no wall
epd &iersobned bet ween the inner space 142 and the ink
er 10
BAPTCE 1 uf oo PRy S SO, dhorls, £ JANL fHE Bihibl for
selectivebr oﬁdﬂﬁxg aﬁldsulagsu@ arbinkcpeitn gxipmting Gom7Be ehd O @f dharvalve

SR Po o A TR ol chleab a0 Bhe o Sambtanieg %
do%n!!stamaﬁeEféﬁehm 6 B ®6, 4 &lind MeRkdr PCandlaBay 05.1 S

uséd i n detecting the amount of 1 nk stored in the ink

[60abdber 100TheTénp HWr lmawltfém@ﬂnes@#rtﬂdge of theand PRodikhnyalve

e b P, ARl b ity mfer 3ol dOReohii) e b os

an BROAIGE Mémiser 9B RaveAhybiehele @il theihrdugbm Wlhen the cap 95
wi dt hwi se center of the outer peripheral wal

51.
apfdbg sqalingmsibes Shareiatfached é%tthep%mn %glae pEthecend e9§s°ftth% ﬁalve

e e 5, B iR ool OF S FAEEp) B IR RotE AP ik

sapsly bbo 81 sommnicategiardinsidel i admnsmdm‘ the vedite sporage chiamb& 54.

es upward an rd b on, t he anmount_ of ink
Ayfube iy, seried; g t@m&&sﬁx et %iﬁgheflﬁlée g5i \0gp gnounted to

dgﬁﬁgmggﬂbﬁﬁm&%Mﬁﬁﬁqhsof the fl oat portlon 73 The rib
74 is positioned at the outer peripheral wall 51

[adgcent t omathe omiverstapdget thambemft, thespring19nges he biases the

el STt Precng® hot i pa bl i o el ctement o7

dohiuerk 3l YeaSitiP Ribet 08 2@ RombhunichB6D 8¢twlal gierihtidgod 6f the ink
4 the arm70 is EOS|t|oned such that the

ob:mghénl ?%@ﬁﬁhﬁgubtﬁet‘}fdhe i §odyo20 65 Biskantedn MWhen; thy, &be is
| 4
A

dhaidnt O separataarfioacths stdliag lneitbendhagainst e argidg foe of the spring
transl ucent portion, 140 to mai nt aj, n the si gha
9% 3uk thegink syl ROTY 2111 PPRVAD-t ACCORH e‘é%ﬂwzcaémtbﬁ’é”em

the 8 dllco?rﬁﬂe rdhb@Ber M@f&ﬁ\{ﬁé outdaeRf tﬂ'ﬂ:emmé@? 2@fv1é e ink

I'n the ink anber 100 is less than a predeterm ned
sapply portich 90 nk¢stabhsheﬂl apetthepipk tin twe iNiGchambers] (9ansuppliet] through

nd t he. si l bl ocki ng_portion 72 noves out of the
the, Prbp tasthg ot &%apﬁf@%gﬁ’gntly, whet her a suffici ent

peynt of i RkedeQERbHTioh B9 I Brmhdakin BlRABP Bkce 4DHF thé frame 50, and -
det écted by nonitoring whether the signal bl ocking

qamptss@npomon 60 po‘e;nnfpddnéde bwttcm facc Ké of theclraneep3( e The 2ecessed
For ex an o t.0
RHUE ot 60 xe ‘i?é’r%c Z{bn &r d thg IEF%‘l‘“ﬁ]"ﬁlalln Fig. 8)

;fe@tliws? oIl bR Ehe713ndr SurfRs lof tHérb@der\MlérﬁBeﬁ 2% ert th8@€ar portion
space 0059] Referring to Fig. 7, the air_intake
Hlbrofithemaio b@%ﬁa@ issovered by/ihe sayer angmbenle e praigpding strip 210
chanber 55 formed in the front face 41 above the
transl ucent portion 140. The val ve storage chanber 55
is open to the outside of nmain body 20 at an end 82
thereof. The val ve storage chanber 55 extends in the
depth direction of the main body 20, and is in fluid
communi cation with the interior of the ink chanber 100
at the other end thereof. [0060] The air intake portion
80 al so conprises a val ve nmechani sm for



sel ectively opening and closing a path extending from

the end 82 of the valve storage chanber 55 to the
interior of the ink chanber,100. For exanple,

VR2ABE2H8 ti on 80 conprises a val ve el ement WT”Pé""s’”S“z“’

spring 86, a sealing nenber 83, and a cap 85. The

val ve elenent 87 is configured to slide in the depth
direction of the main body 20 in the val ve storage

16 08 &7 th® BacesbBE pordib §9,84n8 AR Broi8ating G 21965 fitted toth8 Becessed
and the rod 84. The cap 85 is attached to_the outer

podiien 6, to providssegre gRgagpraen) bptween; the Tegy oEIndirandghe cover

88Hﬂ%ﬂ§hlng the sealing nmenber 83 therebetween. The

cap g and the sealing nenber 83 have through hol es

foogsted t her Réfiidggb. Fidera pniag Gopags hambert HO Befaﬂmadgn the
menber 83 are attached to t e out er ed e of th %
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val ve storage chanber 55 is int comuni cation via
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2618 TRt 418 onk ieH@ Snd s édi@leﬁab vie: ﬁbﬂb&gﬁexﬁhﬁrmedt thd pthehend.,
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TP Y et
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ﬁz@ﬁbérrﬂ nmtb%{rersﬁ ordredsth¥lf aiddefd ukde the REEDE hanbdrdl, the
t he val ve storage chanber 55, the Iid 88 of the valve

mreeemras? c@eﬂm a8 sargly B soHiag seungenehamban dd ] gee sufficiently
el%ara{éat {h%{ G§ tﬁef h%z t §1Perch 0§Qhei ﬁ&?ﬂ’ ?!\i)ggb,y e.g., are

€ pat |ng rom € |1 nsi

Sdsaionge aqmmrop@ssﬁemﬁh of ehet foond e'acef41t1h&h&/ atight diteoti@ge In
chanber 55 is opened, and the comruynication getmee

piher W‘?Tfl% thecoil gpringn3 fspRsiipnsistoser to e mperend ob thedronkfags 41
t
b 1TRE RN Gt B 15 1. fad QUL o 2430 pARiGrR4 closer to
tHa dovze endl @fQhe/front tfive 4aithianitotheluppepend oftthe H0nt fadeat 1.
ressure of the interior of the |%k ch nber 1?8} 43
631 i zed aé sePRetngRERPperdl & sdomee efep fage
g{/ e f%metsbe Tﬁkksugﬂ&ﬂhé’ bl 08 sgﬁ:o?tg’ m}rmé@aﬁlﬁnember 21, such

I cal valve storage chanber 54 forned in the
fiatthe mosabde dambar|20 wliddsevithrespsttie tetmaobadydi9, anfithe supgorting
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thereof. The val ve storage chanber 54 extends in the
depth direction of the main body 20, and is in fluid
conmuni cation with the interior .of the ink chanber 100
wio wpre2ohier - end thereof. [8064] The i nk suppPGT/ERANSS6R63
90 al so conprises a val ve nmechanismfor selectively
openi ng and closing an ink path extending fromthe end
92 of the valve storage chanber 54 to the interior of

T : I
Ut SERSY e Bl b9 e AGRHAR ey 115 and
suppdacing ﬁﬁmba:nl:l 6adesaibed ater. [ UHE Sippdiimg maqmlﬁﬁ 11%is mtegral with
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have through hol es formed there hrough. Wen the cap
ohe ikt portiorns LR mrﬂge dirsntheyy ofdgsetian H) inpetaliel te thettppfage ﬁ%rand

£ RS g pBbmed R bl ofnd R PaOA 8wl bl

fvRard NKA EAPPI2Vis PO KSrmBd beueBRl the Gadona panioh1$9 el e ﬂbpalﬁce 43,
out side of the valve storage chanber, 54, A tube is

whisk aflews theserond @ostier 149 ppendyarthe beighiidinetioneofithgmain body

rtridge 10 is nounted to the cartridge nounting
portion 276. [0066] 1 n the val ve storage chanber 54,
[dog0lspri ng %Ybe mippesing mdmtes d$6 hhsssubatlaﬂtmllglth&rmnte'ﬂﬁpé as the

the direction_ to pse the at h, t hat t he
. PRPOENG MEmbe | lév%@LmPgéWgnft easﬁalvt. g o ﬁ&%@.ﬁ ack ¢t of the
£ITYH Cﬁﬁ:‘ sgﬂpo?ﬁgf\ﬁeﬁbérh% '1§]ﬁ'1€ergfa@ kvifthd f6md B 50 @a?asﬁses a

100 and the outside of the main body 20 is prevented.
ﬁ%.e pottioe 124/ estending rvsaicaliso dowmward Heort e botiop fa&:p d|4t agecond

rﬁ% 1 o aren £ YR B 6" DBtier 1 A fbp Pl o foserion

. Allel BPthbl bEkddg flc8 U8 Caridla hdtR oRidnR6F6rmed il ah Hidni ¢4d of -
supp y port 91 is opened Accordi ngly, the

the senond pertipe 2 rndgstending dowmivasdi or of the i nk chanber

T e e
arakthe lvavde aherdtdd 20 sacsoditlg ©chnt &mnimadiphertt lé tl!ieuin%eho ldvhlaion are

recordi ng appar atus, 250, [0067] A recessed rtion 59
fepiqiesh ey ROYR omEmpErT 4¢ dad 32 #’m‘eﬁ’@f fSPapfe 286 1s jeppfigured to

5@8&;@%% BEA:%Ertﬁ;Q 206 of Bl Tt bty FPAnbekt OThd AREr Amblr 22

e recessed portiodns 59 and 60 engage
mmﬂﬁmﬁmm@o&dmg s th@ Idtearshiag®1df the keamporiion R0ly. e, cover

f d fhe, i f t h
S LApsmghiens A8 VULPL G G S0DF e e sg ) e
By 0, Goup vl Ny faél% GV 83veNBE RS tog Jace UICoHONEET bt 20, a
strip 210 is fitted to the reécessed portlon 59, an

bottorpwall 3t4 fasige end ¢qyedugthe Sottom fase 4¢ of the mainceasy F80n left wall

?gﬁa‘c@gﬁl?g% SR B ILAISA8 Rk S PRASHSNEDL, RCLAPE Reh G 216

FR(e8dnRab O¢rinipBe hghthhdb fabe 46 of fid MGinBody 20 Thawhley 212-216
110 S forneg in the

define a space therein which is configured to accommodate the rear portion 20b. Inan
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



front face 41 above the val ve storage chanber 55, and

a spring storage chanber Il is fornmed in the front

- face 41 bel ow the val ve st cllr age chanmber 54. The s&ori ng
WO3IsEe48hanber s 110 and 11f are substanti al FGFAP2008/056763

- cylindrical chanbers extending fromthe front face 41

toward an i nk chanber 100, such that at |east a rear

portion of .spring storage chanbers 110 and 111,

Ho@SPE Gk ke by foréed intBe Rp RANRILDBf @E cdvepembac. 41.

Referring to Fig. 8, t_ﬁe coil springs 23 and 24 are

[B721 t | oned Thetmapipcting strips 120@ and %flage pesitensd g the nerfyrface

RESE RN S n g in8a, f '
ok e shERDOAIY okl Mo R Bl 2, o
posjectiap etripn d10 andcDdpirest positibidaorrespandifg nethb afcesddd pdrtibrizes9
other end. Specifically, the coil springs 23.and 24
agd 80.c olhs| rEeieetmersiip 4104 fittpd todherrecesse parhonR, Bygmed i the top
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SR S B A DR NRARET) e he PR Rrion
62 Yornmeed itp theibodomdeade 4daritimataibbodye2ih tAveordoigly, Sypmiaimbody20
aé]gl 24 and tbpe %r ont face 4]d and the novabl e nenber
apq the;coyer megher,224s spcurely engagednt her el ement positi oned
[petsyeen t herfeQhdvabRIthdifker 28 had4l caftaialbhihte ahd Rronfi@e&l to
41 and the novabl e nenber 21. The coil springs 23 and
apeprigmaglatedhd froptipedtion @0z efthe meintbogy ¥ thereithe Tive matyhlde member

nber.21. away from.the front face 41.by [y

R Ay s g G S e B, 0O RAPBYHI0F,, The
eveBle ridnbet ablcymphsks @Viest Wallrige fhdigp e Viedak eaceRiTd the? hain
the spring storage chanber 110 and the (?ngri ng, st orage
berwAh atopwall Ko3ecovening the 0 dacs 43 abtie maibadyath & Hb‘m%le}“
cbperﬁl?%hm(i@mdfagé AL ;0 Hlaﬂlfbotd. 90 %1¢ @59?}’652&)\! rfeGhe %eﬁrs?de
posi tioned adjacent to opposite ends of the ¥ront face
. fdck 45rof theaniie ibgly 2@ iand e tighinvall Fe6abheingbe dght sidedacedi6lof the

| spring 23 is, posjti | oser to the upper. end of the
e 00y 2l T AL DT80 8o v A dRgEIT, REch fbspRtested 1o

atdomBR e RERERIPbrtPRRONY 24 s positioned closer to the
ower end of the front face 41 than to the upper end

[0674] he f r orithefleft ovall1165[200 61g] Hght mblola6i exdendefidse thelfiet jveail
formed at.an front. end of the.top fac 3. of the fra
160 e et o i (REiarbor 20 R posRf et i v g Al e
HEROEIEE fach, 4656CHhe ik bbie 2000 VEREorPWhE! the Insdableiembdr 1
respect to the mai'n body 20, and the supporting nenber

stides, the daft walt HS anditl night Wakh deod et ag gad pasdorfaplsésideface

he ; pov e [ ' i Ok t by
3o PRt S BRTRS cf ey e B A b S A oo
[og7sper . 1l6nd@seribobmeknt af tie.prébbe iveFion, tdt ngiste pbieion i the
is integral with the frame 50. The supporting nenber

mongbls meFtbes elshag sehstantiallythe sage colog awthe splar fgnk epred apthe jnk

cﬂmrgp%eﬁ f8nd aevaﬁqs%é% 2P AGicROL b Bk cq)go? fo 8 user.

ext en oman top en irst portion I n
[0omB] di r ect i The mbvablesmembean? 13Comprispanadignal blockihf errbxgement
face 43, and a hook portion 120 forned . at a fraont end,
186- 4 signad bloskine gorigesrnt 156, AR rformed t&i&%ﬁi"&@uﬁ‘.’@fé’ﬁ‘mg

14 OJidE G RGEVEA N 192 SEHRAGh PRIibP 1741 3Rd @ Hpeni
b}ﬁsﬁ étsiaélgggg’e 43%Whi ch al'l ows t&g seggggné portion 11 e
k80 fimened therethhrveghhei ght directi on of the main body 20.

0] The orti r,.116 has bstantially th
1087 L hape KERhE U en oty VienBaR 1975 ToRT o o ohnér 1 e
positioned at a front end of the bottomface 44 of the
frame 50. The supporting nmenber 116 is integral with
the frame 50, and conprises a first portion 124
extendi ng vertically downward fromthe bottom face 44,
a second portion 125 extending froman end of the
first portion 124 in the direction of insertion 30 in
parallel to the bottomface 44, and a hook portion 126
fornmed at an front end of the second portion 125 and
extendi ng downward. [0071] Referring to Figs. 2(a)-3(b)



[0072] The projecting strips 210 and 211 are positioned
on the inner surface of the cover nenber 22 adjacent

to the opening of the cover nenber 22. The projecting
WO 20pR12380 and 211 are at pé8itions correspoRETHRRNS56263
the recessed portions 59 and 60. The projecting strip
210 is fitted to the recessed portion 59 forned in the
top face 43 of the main body 20, and the prOJectlng

n tvﬁ 121%} a%ng ﬂ];ef éu‘i&q A%’Plstcg?%éﬁgdet%%ggo gﬁ{e%gﬁu&gt S8EH40 10

pottomTace

e @0fs1de Rdel thel hevabRi Merhieed 2 1 29 inhel sdcl‘iﬁl pasition, suehtter allRast a
is _securely engaged. [0073] The novabl e menher 21 has a

PAHemOhiBe H@ﬁaﬁ@t paﬁ'&n[l@ egRrdsdhrpugh thecufont  thepeyable
&@199% PIOETSL th 2%%@; gasgﬁ)fnrmp& amgﬂ@%é bb&d 87 Tshformed by

nova | [ at shapé ¢orrespondi ng t
tehmvmgtrentaughhp pomﬁnst fineern fthreofnont praatlt 1i6d ranQ t]a 51dEheal}sti‘6§ lahé 166,

Fee e g SOTRLDS R B 558 Do Tl b Uit PSulle h35iah 10" The
&isut 18P LRER foin Be Adie Wil 181 ke Wardl)s mahéoaﬁetcﬁaﬂ wﬁinkerﬁ&flso

covering the bottomface 44 of the main body_ 20,
Wakn theeihk cargiige 30 éy inpeptedhte the partrisigel mofiating postiayf 27t6r{ehown in -

B 22 OBl 0 O ES n pl

@dabwian FigpaD)Csdnbiaichi the Wiit@h 189. cq'nére@w; dipht @mitted from the
accommpdat e the front portion 20a. [0074] The left wall

hgg-emifting iglemenigpassepcthrougls dhcoguteif ol 87y e thR sider wall 160 pf the
f body 20 d
%%ésléffél}thgﬁl{)g??é Isgiug{ledi%ace gga{ir%p?hgalr |ngh? >S/I de ?gce 46
Ei)‘O?:]he mai n Theadign@l0blodting efrengement €86 téhrepnisey absignal blocking
1Id | ef t [l ,165 d.th t [
Msora& a@lseghw?gf @Jﬂ? Sront waid; 5%% e sfitectiqnjef {ﬂé my0. The
: %n!%lb tbnﬁkfnh %ftmﬁ' 189 i Qﬁt?%eﬁ@versﬂhﬁ Rufoli 87 iAendBMBAN Qirection on.

er 21°slides snooth I n an enbodi nent of
thedropt walbbbl. i ﬂ'\hemgn@irblocktngl magln 1§9 ey a plate shapet 4ngt a space 190

Podoftics b B fenal BpeRiy RORRR 180 TS ATt Sl Sekine
bérabn | $LInTBY FRite difREDE hnPthe lcB@di 187 forH reathgmldr bpenusgs in the

color to a user. [0076] The novabl e menber 21 conprises
side waltsal6519nd 64, mespeativeligenent 185, a signal bl ocki ng

@Lp o?:e rﬁgt gclfegn rﬁtgcﬁ% gllét géss%{af’%lﬂﬁ&lnéogtﬁ{e Mfégﬁﬁgﬁgﬁed to

dntér, into pii @pHtad pafho23 1 oft tHe/ dpticah sbnamr Zﬁﬂepnongﬁed% the rua:arldge

ther et hr ough Q077] Referri.ng 2(a).-
376 Qi o et b fhe g e 10°Mtd the ‘cafridge
mountmg pomon 276. The signal blocking portion 189 is formed of a resin material

which does not allow light to pass therethrough or alters the path of light traveling
fherethrough. For example, the signal blocking portidn 189 may be formed of a resin
material including a black pigment. Alternatively, the signal blockmg portion 189 may
be a prism formed of a transparent resin material. The signal blockmg 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



front wall 161, and the cutout 187 is configured to
expose the translucent portion 140 to the outside_when
t he novabl e nmenber 21 is i the second position, such
WR3e0842348%ast a portion ofgthe transl ucent FSr{3PYNS/es3
ext ends through the cutout 187 when the novabl e nenber
21 is in the second position. For exanple, the cutout
187 is formed by renoving rectangul ar portions from

résiembieRNtwiMed Hoek @bt ARSY h%ﬁ 16 ipa thekth®udlbbr afteh 4 phih of light

facing the front wall and the side walls 140b of
pessingt m@rqy@bntRﬁmg éo Figso 2(ara) c the gignah blpcking amgngement

186 S pdAGonkE 30 by Wldent &1 o BRNNBH Nt Rpt R T8 S0 o8l

e Ink car I'S ‘nount

bldaking afririgenigt 186 prijdcagrqothcifont R6 mlsdvmymomthmgm vi2l) 161.
a light-emtting elenent and,a |ight-receiving el enent’

‘The sigral dlecking) armaagrapsnt 86 c a stpn; Rjocking) posintdla e fré-» a
nl‘ﬁarb%ﬂtt (ol Hita phBof gﬁd&%sef 9l ?foﬂnb@% kitd Sabs bF BsihA blockmg

emtting enent passes gh the cutout 187,
pamdntlﬂh sThesignml blodkify pation 81 s inssted drém thepiptital path1286 of

15 RS 2550 gk blofkihe, ph@ag 141, Rt Blosking pgrtion
199 Febnki @ ihB SupplPb&6ibh DY uftéreaa b Ip@st fplaa@te %@I plant Ghidhi s (phQilel

dirtection of insertion . The signal | ockin ortion
witkah¢ sy 32 gadi thevasrowt $ﬁeofc1t‘1§s; #(a)24, andl thiy sigoad bigekiag portion

on t he front 1. Th b
18 5 ok S 1o og Pl Poplersb S se 5 Ui Bpigftfcutar
td ﬂferﬂiﬁc i 08, & pRins wmal is bdlr@l‘l‘él it thOkkrdwwB1 3\&9the5|.’tew 33 of
ends o he si gnal bl ocking portion 189 .in the w

th
Figsy %@H@h el 2 SHECenl gnpuntIal 11k 6 ivEedria ghedpigthamper {0 and the

R ATl et

aplatet-desoriddd9procedaenfor gleteardining mattype phtte iak oamdgca:ls readily - - - .

g_h 231 of the optical sensor 230 provided on the
pedemieddge nounting portion 276 during the nounting of
[b6%e ' nk- cary P@@&uﬁg pbﬂfoﬁ 1808 SRfohéd il Or BBLIRE th1 lower end
por ion 276. Thé signal blocking portion 189 is forned
of theafront svall 16ds &d prbjevih iawhy @toesthn dtontivklbw61.i ghistak andpat the

reoleiae AP T ea spistel B5oHRRe Sgrmr I e soPeBe
weB SuffBY of eheflcart funéing fsttioh DAY Whdndthe iR 6drtiilic® PO & mounted

bl ack pignent. ternatively, the signal blocking.
t@&é&ﬁ@?ﬂ&ﬁ&@“ﬁ%@gmﬂw H6i sm formed of a transparent

B0 T 8 PRI PSRRIl

tﬁm@u{ppca{mgws 69 is23hfigiralodashoetihé hﬁl spﬁng 24.dgthe ﬂifppﬁfthlgg)ars
portion 276 during the nounting he ink cartridge

lﬁé apch 199 pae ewttqnpta pfea Ftase P?ﬁ@e &@ﬁ W@h@fgmﬂgnbé f@mgﬁ%%ﬂ 41 of

l?ler :bg?y %?ii ?ﬂ’g(g@ r%tscgr ?80 %]‘ Hgﬁslﬁ’cfn &neé'ggﬁcﬂlﬂg to the spring

stdrseahhmbardh0,0mdahd supporing dtuh]165f islat glpbsmcasmmgaondmg to the
therethrough., Referring to Figs. 2(a)-3(b), the signa
SBIIRLRPTAGP ‘gﬁaﬁ”ﬁ?fgléh‘ent 186 is positioned at or adjacent
di st alpgidnoto F18. 179D @' lomhSth riid3CaRd 0%2nd 169
gﬁ%@klng arrange %tE§8éﬂgrOJecF@ f?gﬁgghe front wal
ek@hd fromythé supfarcd dfahd fromtwalldiGl i ki deptie dsq:ogmabf thé oelai begy 20.

ment 18 ri se nal blo rtion '
e B g pogicpgs B ot bodn b & e Y0 (F Bake reBorr1
formed on opp03|te S|des of the S|gnal bl ocki ng
portion 191. The signal blocking portion 191 is
inserted into the optical path 236 of the optica
sensor 235. The signal blocking portion 191, the
signal bl ocking portion 189, and the ink supply
portion 90 intersect a first plane, e.g. a plane which
is parallel with the arrow 32 and the arrow 33 of
Figs. 2(a)-2(d), and the signal blocking portion 189
and the signal blocking portion 72 intersect a second



the supporting bar 169 is configured to support the

coil spring 24. The supporting bars 168 and 169 are
positioned on a surface of tﬂe front wall 161 facing
WOROSY1BMB0 f ace 41 of the mefh body 20. The sBEFER2098/§6263
bar 168 is at a position corresponding to the spring

st orage chanber 110, and the supporting bar 169 is at

a position corresponding to the spring storage chanber

hhkiatd RAGAINRGE €8il !g)gﬂg b9 iddided inlté ?r%n?%%n%%(cﬁhbérhm and the

supporting bars 1 and 169 exten e surface of

doliiesphing 38 isvafioted 1i6 the spring estodegst dhanibereditl the suppartieg bagi 168 is

body . 20. \Wen th tion,20a of .th i n.body .
g 6, SO L PR 2D Ehe NPT 176 s e oI Rt spring
24) ME&ﬁinEi}?ﬂﬁ Qbil spiitigh 9 aBB 24 SreSSuppRRdiby thhuppiting Bars 168

st orage chanber 110 and the coi]l spring 24 is stored |

and 16Rerespectivrly: s (Ibe dijection piisupansion and genteagiion ek the goip gprings
8 a5 :l Aser i L he: Cal ] and the

%35%'8 02?' £ fr?llé&“ﬂﬁade;ttrg %166%5@5&1{3%%0%?% léh g Sf?# g&%’ﬁ%o coil spring

[@d831Accor di The yoil dpkitgsC2B dndsPr are gampdssionccoRspeings, ic., the coil

supported by the supparting bars 168 and 169,

PEBEOEE PKbT reTABPERI<a Al SIS Ik APTEIROToraRR Chambers 110 and

. - o o Lol i
F AT A Rt o ke MR ity | Tht s o
@il springsr 23nyel 233ugenot t2a the moeabipmewbérct ipdhd digistiomeyeay from

i.e. , the coil spri.ngs.23.and 24 are.conpresse nd

e sy 6 g o o6 A0 gBoeoRaBh Pt SR TBRRG e
hbgndimgnt portion 20a is inserted into the novable
menber 21. Therefore, the coil springs 23 and 24 urge

90841 as t heRefsuinglte Figsn#{er and2(b)ntherslideigroavs 1 Gnis feumpd in the
from front face .41,0f th i i hd
L SO A Ao OB A By IPSREARY o
. {n0QBd] Rebape s | Referdriap i Big. 1RAR ) heasdpipot(ity meimber Hiigimserted into
oove 171 is formed in the top wall 163, and a

| o slids. greqei 1 hend g pEQiecting stripd 84 pytensls fiogby botiom strfgoe of the top
?f%l?%%hjﬁfﬁ dr¥infdflor Jf\fﬂﬁﬁﬂgkﬁb PP TREfCRIL, tRDsIdR ofdoPe 171 is -

_ supporting nenber 115 is inserted in
sdriothed g @ant &y i projectingastrip dR2.c t Thegslsle rgrqove 972 dx famed in the

f t i of the t | 163 d .
borah pall 64 203 S amgrl ety e ik ebsr 472 B oty =
t% B Aélndwn DAL VRS, the siPpbitind ¥ndnttRr PTEDis $eseiteDintel th Hlide

L
82." The slide groove 172 i's formed in the bottom wal
@odve BT and e posiestiog stripotfdl extdndp Eomf a tapesusfacedef §e boljan wall

I S _substanti al a, U-sha shown 4 n _Fi .
tef e e S ot B 57 uS oA e aldegoys, 172
SartdR A PAVEy the Brojerfisk #rip1gd.ecting strip 183 extends
froma top surfgcé of thg bottomwal|l 164 toward an

[0982k i or of Dwriag itsereien gF $e Jront ortionrfiy offthe wainchody P ine the
S0 ), DRSS BB Bt WGP O i
gdd tHeesuppbrtingd @EbmMbD 1161tio ifsBRed 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 .



novabl e menber 21, the supporting nmenber 115 is
inserted into the slide groove 171, and the supporting
nenber 116 is inserted intq2 he slide groove 172. \Wen
WRSOW1338 t i ng nenber 115 i% inserted into tRel/E2PL§Es6263
groove 171, the projecting strip 182 and the hook
portion 120 contact each other. Then, when the
supporting nmenber 115 is further inserted, the

shitHd P8Y dridngbeve DI ofkibe BeukdSortisWEDDGs1HE @veaRachl dRer. aMthen the
t he hook gortion 120 clinbs_over the frojecting strip
hpgl posipe d2G haseslimbed @yer the projrsting #iipd84 prye, the mqyablg member

A BelRRbod 8 ot S PRI RS AR e
Hyhthe pprs]rojeamgi B’lg'pzwﬁz grhﬂuBthﬂ rdisajjs_emhlg ﬁon%?big&grre The rsuﬁ%orting
an the ma n. bo . re..not I Sasse e ecause the .
e pisyis anzl#vdi lgtort@%%dswowlmtbﬁ@m% strip
[mgﬂ;eglg hgnéll gRsamiBbioh éo@istiﬁésﬁwﬂﬂ?i em&HHBRA I g1,

IS also inSerted into the s e groove 1

theymoyablesaersbard h iewrged HOFatonh dhe ftohefate by thecoil epring®23 and

S khserted jnto the abl e ne r 21, the npva

o SBEee” nllh,  roGm) YEiRo f, SERUCK o i PRI PG, He the
h®able SREMBGS 2R Je@Rids At - thd rﬁﬁ@{p@:ﬁ@on Whb R SinaRigE X b@) NAk 9)
force is applied to the novable nmenber 21, the novable
mmvemdlmtwtgmqvgblc member’s 21 Surthesi shistanes fromhaam faca 41 of the

Eis ) S ding to th vapl e
PRBe0CAP), TR e RPN Rkt b S R0y dgyconsace
Hetv@enrttierprijecting 2@ip TiPeandukeldok peRIvREI0 24d BRGLAS: befvdeh &he

first position ﬁé the contact between the projecting

]

Rseipstige 2P ER3crndHbe hedurgsten 1dh Drothasther hande yivemen external -
f?%%‘f@@liécﬂ\% R PloRCELDEr fHE rrﬁeraﬂ‘lg %le‘ﬁﬁ)gr EP Qh{ﬁlggab?@fn'éhg& 21
. the ot her hand, when an externdl force - is
stipp| fred the firktepdsitimt tof theeseodndt pasitionv@bdven rime rRdgst 224}, and- 8) -
t he noyabl e nmenb 21 sljdes.fromthe first_ posjtion
S R A B S e Y
vy s@sponding to the novabl e nenber’'s 21 closest
distance to front face 41 of the main body 20.
[PeAT37] Ref erRdfergng to Eiggs8 agl Yrthe pressingepqutiens §74niy positivnedron

74 1S i.td oped t.he surf.ace.of .the front [, 1
st Phe =R oo 381 Hrined pe RET e 41 SO Sh b 20. OThe
HREsSIBE batEloR 074 is @Na posftidnSoRtbspandifiblolth<ridd 89 lof 8% AR RsthIRGpokiton

the rod 84 of the air intake portion 80. The pressing

89or Theopressing pastiere it ist ssprreted fiom #fistahpndopfitherod fé whew the

SRPHAAE S5 AEDE ARREHof bl Bl S 174 e
conadtadth the tistat el 6f thé add SNwhilfthé hevilddmShbst 1| stidéshfeom the .

nmovabl.e menber 21 slides fromthe first position

firgnasition ieaakibe seropbResitiasn. Thenewhenhe mavalle mispbst 21 further
ARS8 by Ml (P SR GREIML R8P 100 o
opprethe tin eorminunicaingport@at i ng port 81. [0088] The openi ng
is forned through the front wal 61 at_a position
[ﬁgﬁ%&cem t 0§ PENEE 18 Brmed ﬂm_rqv'gr#e ami walg 16T aigyposition
AR D Rlowdr BREHHORR WA OB Borh8d 4ehdsitn %&P&gé(nding
portion 90. The dianmeter of the opening 180 Is greater

to Haenink sepply avsticer Sbf Thhaliaegerad tbé opiming 80 Sugmpdtsr than the
d?a%ettelzr oF th%%’ap 94 SP th‘é: r1]rﬂ(t su%np (35( pg%n %8, slu%:h hlg.ts t%sre tcaedeg {s];tirgserted into




and through the opening 180. \When the novabl e nenber

21 is in the first position, the entire ink supply
portion 90 is positioned within the novabl e nenber 21,
WO M0 t he entire ink subply portion 90 i BCHERBBHSERS3
fromthe opening 180. As the novabl e nenber 21 noves
fromthe first position to the second position, at

Ieast a portion of the i nk supply portion 90 noves

pr o L u%g ﬂ‘fi‘:tbggm{?%&‘lﬁf S oW m?%&vgﬁ ‘i’%gliggg} %ﬁttﬁé)ﬁrst gosmon

B¢ @tire A{kbguppl (pajtionAds Bésitjoned within therimovkibiemembdr 21hsuch that
resent, j nvention, e air iptake portion,80 is

e satid FURPREPOTIgN :99 Wi Fecest 50%%‘ °P?Pé‘i‘g 15 4% the movable

IBhBkS 1 Vel ROm R ﬁr%t ﬁ&ftmﬁ )&Pﬂ’é %&oﬁ&’ n?h'ttl«ﬁdsfj@p&ﬁoﬁ Bfthe

Ink cartridge 10. Inthis enb 0|msn atlvelsy

ink suppdy gsruom 8 muyedieteeandishen mmﬁhrpughﬁhg Qpenzl(gab Octa dJrotrude

B4R O AT AR A S e
sah& pleband @&tﬁhgﬁe ait (iRake pdttibn, 8036 deereﬁﬂ:fﬂr tEe( fidnt vl 161 such

openi ng 180" may be fornmed through the front wall 161

&aq the eintinteles pordere$q igmetiexiossd t?ﬁ‘ée psidk ef the ik esrrides 1., In
enho 1 t

[ rg?b p03| ""vetl%\ggﬁ %Jpﬁoelg%; r | nt éﬁj@grs%mﬁé%g? ﬂ@zﬁand

POpiakd Ponnel M/Ifioht wall bél tonallewlak tasrbasrﬂxewn o ttesirtintakaportidreso.

S pishlgsss BETIng 1 AP ARl Sy AP 01 ay be
forthSd &%'htdl@ﬂoﬁt%élﬁ%lszﬁﬁ&% ARl fahgfred \ﬁlﬂﬁth@'iﬁtakerﬁcﬁ‘ﬁ&l 80.

portion remains entirely within the novabl e nenbe
Imdhs\zmbpdnrrtmt aihen ﬂmtmblp mm@ﬂhwe@mﬁm%msmoo, thh entlre air

BRES oRfoB Al b erioset B B Rt aRebst T R e L v air

et é@ﬁl‘%n 806 r8RBdeld FomAthE Bpdathgl 1801 hRs f1RAncd¥4ble mchiber 2 thoves
I ntake portion 80 via opening 180'. [0089]Referring to

frpmsthe fitgt apsition tol hetspsondrposiioantbe @irriateke gprtion éerp@le% gnfirely

%’ﬁﬁ'{‘%l ondvilﬂg lﬁ’le%?bg% :’4 Idlgogﬁl’ e W&lp ?rt(zik%gé &dmm{ef oser fo the

Spefiig! 190)* Oqkithig entbodingatyaitt is b $nto ahd amechahme:awo when a
si gnal bl ocking arrangenent 195 whi ch has fﬁglffe ent

@qmer@trﬁrfh% REnteT eAnsACtsnd APPHY afqremipetheried $geT thenar intake
rrangenment 195 conprises a signa

@ﬁ g@?%g$8@5mﬁgﬁﬁigg projecting fromthe front wal

[BR9] The si Faferridy dkipndl@Eprand dih(b),96 ansnibodidwpetiobthe rpresent

the cuto 3 the, vertic di,rect..on nt
P opG ik opfiades B%%%PY bt BeplAC ngLb Fadgoilte %@Pﬁﬁf&%‘ ink
bdrfy "l’@‘ |th@§lgna? BhtikingOderadbdfentalb Ss %&ﬁac@& bRt Kig Clﬂockmg
In t e width direction. The side walls 198 extend from

wivegbmentt] 99ahichdtas & diffesing slape Blao dh ﬂ@‘abblp@klw arapgement 185.

£ 161 h b b
B | 2er2bpifpe, AReBnelLY BERBGe i LBk e pOER 199
gﬁj‘ééhﬁ?@fmxh%et foént Wall @612l Tie sihbl MoEkinkGfrtioh 19934 igidkd over the

| ocki hg portion 199 is configured to enter into the

g\piputclésr? ip thetyertizal Q;fectiqpeorbﬁb@ ifront ngé helor Drgaignpldilocking nogtion
rtrid | '

01 AT R I B0 S b
ARédtioAN 'ﬂ?eﬁsndeﬂb&lsSDg lﬂbndﬁr&ﬁ il Gori avatlio the kfal tsodkirtgmotion
of aresin material which does not allow ljght taq g 3
192 te ther Bens vadl 16| efothe mweblséwn‘eﬁr 21 gihhe pide sl 19 the
t her et hrough. The signal bl ocking portion 191, the
si gnal bl ocking 199, and the ink supply portion 90
intersect a first plane, e.g. a plane which is
parallel with the arrow 32 and the arrow 33 of Figs.
2(a)-2(d), and the signal blocking portion 199 and the
signal blocking portion 72 intersect a second pl ane
which is perpendicular to the first plane e.g., a
pl ane which is parallel with the arrow 31 and the
arrow 33 of Figs. 2(a)-2(d), when a sufficient anount




sensor 230 conprises a photo interrupter including a
light-emtting elenent and a light-receiving el ement.
The optical sensor 230 is ypled to the main

YOrP¥9R348 200, and el ectn% si gnal s out put t BT/{E2e}056263
the light-receiving elenment is supplied. to the main
controller 200. The optical path 231 is forned between
the light-emtting el ement and the |ight-receiving

RIBEEINY7 Rirmt fREtafiilldr CipleniB@N §0the 23 wiile 16y B&d 266.t hﬂ1e| didhal

cartrldge is determ ned on the output signa

whi
hlepkingspsatiens 19% i epnfigured e |et1tyr gtio rﬂaﬁceptwehpath Al of dhe ppical

0 I
G123 prRSi080 b LA hilipl BB 28 BLiARe mouning fane
ihls cartrRige tiodo ithd Clartridge ﬁmhmﬁ:@ pdpddrh2 &3 1 The @%921] Blb¢king portion
opt.i cal sensor 235 is _positjoned at the inner side of

1§ v fqrmed of gesin aatsria) Bhich slogsnatbiopdlignb fo pasg thesetlrough or

S8E Bl FPIRSE OERRn h SR8 G ), e

signginlalbckinkgd 39, mod atenah gappbnpori®t 99 mtq:rsmselﬁrstqﬂm e.g. a plane

det er 0Sitio h tha e ot .t he
i S el i 36 iy st igiho 6 Fig® e 25 aD Rl neignat
HROCRIAR! RrticdnNS9 QRY kealignaPRSMingZrdieti GO MintcPR St PsclbHl Slane which
interrupter conprising a light-emtting elenment and a

if pgmndroelae |tevthn iref| plamerete., ATplencophicle i pasaiel with 2zGariogy 31 and

u controll 00 o d.elect

B T 43 s 2 RS R, 8 swilie P S B it e i
cﬁh&ﬁﬁdrl 180 ah@ tﬁdwagrmmmcmgq)bﬂiohaa i2 gesmdﬂeenn kHeGiRherispace 142.
bl ocked hy the signal ocki ng portion 191 in the

Witk thisonfguntione Iger-denariteg prasailine Br deiemgig Thnkype of the ink
&ﬁ%ﬁ%ﬁ &Mmgéﬁ%%gﬁ&irecelved by the |ight-receiving

antially instantaneously reduced.

e mmMQS]A c onfxferting go Gg.t 1) nac2@8ing Stopws embadimentasf thaepresent.--

| ower rtiqn of the wall face, 286 .an
IREHHPT ¢ S R R gfalg'a | §/&-ploHE: cases 280
chits Gﬁ’cﬁﬁ’%f& HiBreRPLSILRNe. £ oyad! Rlafhs yENAM dnl 1R lman ed in
surface 286 toward the Tnterior of the storage cha
rasdlel iA thé mdllthISh directipB8 Eashfcaser@8@d compdsaghn ¢dse body 281 and a

Gl AEP B st oy 281, AR b aibrast iBadifet A8 copfwed to

szl%&me@ §t6¥feffﬁ§l i c@uﬁg@uo iafd 10'0thEre D @i i @péring B84 is'¥ormed
port 91. A tube is grOV|ded on the i nner side

b Goniid phigesmeodn 285, Trrses s contgnd o allow
ar unt e e_cas 80 the

. uI-Cxlﬁ sa'é‘hd 9?0 d i(f tchBe gadp{pél yﬁ Fl)'%rrrl veg fr% 3%18 ﬁas(e ?%%vxa the

dpa&m§mymly port 91 and the connecting portion 285 are

connected to each ot her. $0094 ] A cont act Eortion 240
[P@1hosi t i onHi enticel ensepga apsh HieiapHoab senship 2 pie Rosiipagdeon

1 t
28R RaS PSR 8T, 18RRI MGRE S0 et
aconll rsidgpe 288 which femist the dlosbd ehd @f ¢ises eto286€ chirhieer 282. The

contact portjon onta ts the distal .end of the '
apfigal spnspy %%(kerf-‘gﬂﬁ %teofélee YRR a{‘ fhecinic gprtdge 10 and 10

RAI th%”c%sc%ﬁt &at@ tb 'a&e&'vﬁieﬁakr 80 G Bt BPfﬁkﬁx? Fle G éc?ﬁgdge
“portion 181. 0095 ock lever 283 is contigured to
Ié)einédﬂ'uslblsythaxpmqaaido amwaemmd(mmnq' ifi8 4, g..aanchmtoont of ink .
reliabl cure.the ink cartrjdge 10 and 10' in the
ity eiine 945 A FOUnE TR G arsers o fHiogetical
at one end, so as to be rotatable about an axis 290 at

t he upper edge of the opening 284. The | ock |ever 283 .
conprises an operating portion 293 and a claw 294. The
operating portion 293 is positioned at an outer

surface 297 of the lock |ever 283 adjacent the other
end of the lock lever, and the claw 294 is positioned

at the other end of the lock | ever 283. A groove 299

is formed at the | ower edge of the opening 284, and is
configured to engage the claw 294.




[0096] Referring to Figs. 2(a), 2(b), 8, and 13-15, a
process for nounting or inserting the ink cartridge 10
into the case 280 is depicted. When the ink cartridge
WO 208s/i2z58€rt ed i nto the stofage chamber 282 BETARIB08/056263
case 280, the signal blocking portion 189 of the

si gnal bl ocking arrangenent 185 first enters into the
optical path 231 of the optical sensor 230. Then, when

optical path .. .‘ 0
05r 200 SRl ¥ 398 ibrbliet Btfodio 8 eREet Uiy and 2
lﬁght-tdaeilxrﬁig @Ibﬁieggg Tk io?’ﬁcaih sormagiS0s toubRa tggtgmmin corttollet 200,
optical pat 0 e.optjcal ,sensor . AL a ti .

aPR it PP BRI e Dehc e 11 feBstidh Surplipdia fe mein
QREITAR 2002 The 2pffeal bR 231 HIRImE REHich AR bk Sehia and

passe rough the optical path 231 of the optical
the ligltirre @B g elerdertiofjithe apticeltsensof 23 tThe typeqi thecimk rcartmidge is

| emen sse hr o the ac 90 behind the.si )
BT R el Do b S B 1 L Rt of
the optitaPdch&fl 28@whéiethe |s%§ﬂ%1@dk§i1g‘ﬁrrah et B5a@eheHigIbBlocking
282, the distal end of the signal Dblocking arrangenment

agegaemt K is inserteddutatheeptisdlmaihol$1240, and the distal
of the proj in ' . . )

08317 o' a1 TheAtfsBoP 243 isdadbikaiORb AP o be £ 0 e

187twhiéthforaPtht 6l of fiet das?Bddy A800 9Bl einaltstresot 285Ks benfigured to

dotprt WRpiheT T 38 PoSEE PORIon19F I ecesoal Boekimigmaement 186
& gﬂats&ﬁ g éljagetér?ﬁ&ed}ﬁ@ki&igﬂfsu&hﬁa%ﬂfﬁer SPHFR%Q #R ¢ ge 10 and
p eln tridg e di f

esses t K Ca e 10 In the rection o
10" isamduinted. is Aetetniihesl. t Foe gxdnipde, dlad dptisprsemgs 23Beamptisgsja photo

B SRTRLESE5 o BREL VoL RO R
ARG EI S S asosmAY 58 ot b A
fireri1 thediplityrep@ving efementrase synplieditojthe mpia cemtradler 240y YYhen light is
Iialgc &4 tbly 12 signal blocking portion 191 in the optical path 236 of the optical sensor
235, the intensity of light received by the light-receiving element is substantially
instantaneously reduced.

[0093] : A connecting portion 2835 is positioned at the lower portion of the wall
surface 286 and is configured to be conmnected to the ink supply port 91. The
connecting portion 285 projects from the wall surface 286 toward the interior of the
storage chamber 282. A through hole 288 is formed through the connecting portion
285, and an ink tube 278 is inserted into the through hole 288. The through 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

-



the ink supply port 91 is connected to the connecting
portion 285, and the translucent portion 140 enters
into the cutout 187 and intg the optical path 231 of
VAGOBHERMELI sensor 230. [0Fd0] Wien the | ock TCERHERV09/43263
is conpletely closed, and the claw 294 engages with

the groove 299, the lock lever 283 is | ocked with
respect to the opening 284, and the opening 284 is

selRReIREDY WikR thoGhk LANRIEe 283s iffertbdiifio tthdTBase 1180, R dontact
body 20 of the ink cartridge 10 receives an urging
Hogtiane248f contpetsdbe distab endh @€ thr3signad bingking rgrangemente 156, \aad [the

of. the .co e [ S PILesSs inst t i nner
BhipfiiBaat sPRIRGEs el DL RRIELARRRTRIPE, | g (o
[6095] 16, t hEhenBtlO 130280l @nfighted ¢®Béledivelyt djRn and close the

operation of the recording apparatus 250. The nmain
apering 8%4: apd worslishly secusedthe,ink sasyidasr 1 0P| igjthgsterage chamber

@W%g{z REESSINY stifbokted TR e%ﬁ,lso( %A%%%gfg%gmaéhabaa%r i

a random'dccess nenory
29D exc the iuppdr ledgeofababpeningraddr afimalotle leverd?$3 aoiyprises ap pperating

EEP 04, . an n lication spegific integrated
é?ﬁf‘lflw %”ﬁsi‘ éjav‘? gg‘? T?‘gg@ﬁ‘]au% &o ?%é 28 _é%OalPs%e%aat an outer
SBHRL BNM ARl el 285 B ackQil thE Qfhef S0 60hd 1080 1vB€ and the claw

respective operations of the recordi ng apparatus 250,
284 ds posiiiooeyt atrihe ather¢hd of therdaskdévan283h e A grpeved®9 ihformekat the.

cartr.id 10 and ' .The M203 is storage area or
R ensihe e B 28 sig BErGRAP nirie R R 2, o
[0e96p used byefériag €Pklgs Ola)f Aib),BX asd!i3-18] 4 f6cddé OF ndiiting or

The EEPROM 204 stores settings, flags, or the like to
ipsertingiths ink gartiidgerl Odntp e qapr2 ppipted.t (Whetpthe fik cartridge 10

i B 5h e it s 28 S B sk 300, E BRI OEHY Befton 189
. .cfahs eignal odkdrg ofanpdntht 1185 e ABCCin?®the dptidali path 231 of the
circuit (not shomn%g{ig driving the respective rollers

qpticgl ﬁ‘“é"sﬁra%)%@r‘ Aaet M Hg‘rcélftﬂggengls durthe pserted into the storage
b 0kE 5! th0 i RRRR Rtd pofid 153t P Wendt Bidcldn :aaﬁggeﬁ{ehn £86

printing Instruction or the like tothe rec
eafEoamsat ths op) path @3 oflitlepiptival densbr 235. orAtdi tipé semthe signal

i nf ] | at | he T, i t ys 250
HEeaRBol s Db epiclgat P8, B8 pRnd tieskeimiioteo
A9 BAsSed2hduBiOhk bptical Hdue23 1ESARSbpiRalNe@dr 2302 aRBrsddeMiited from

the signals, e.g., control signal and inage signal,
the) pightrameitting ehement pasrsChrosh the spacdi 19§ | behind Hbe isigkali Wocking
sel%&gévely di scharged at a predetermned timng from
RORe zl e 274 of the recording head 272.

[0097] When the ink cartridge 10 is inserted to the closed end of the storage
chamber 282, the distal end of the 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



[ 0105] The optical sensor 230 outputs sensor signals
based on the intensity of light received by the
light-receiving elenment. For exanple, anal og electric
wiognesi1ig348guch as vol tage sighals or current BECHIRIES/056263
are outputted fromthe optical sensor 230 based on the
intensity. of light received by the l[ight-receiving

el ement.  The sensor signal outputted fromthe optica

sensar 230.is. supplied to the, main,.c I ; :
RS o 1 i TSty b e TLBnERTDE B Moo s
iRy ahs iR nidlishbdyRoahows Bhatkd the anvitiemenbatali cal

| evel , e.g., voltage value or current value, of the

[9898or si gniihen shegnainbeady 2higdurdher gyed intae direction of insertion,
ode . ¢ hr or
S ST AR | GRS o Bty B 25k
réed 140caterd iatcethe bwtottd$3 ahdimp thheptidal path 83 Hofiihé upticaFsensor
exanple, it is determned that the sensor signal is a
/1'evel signal when the optical path 231 of the
@ﬂ’é(ﬂc al s e”ﬁsﬁfl’ezéatﬁé) 1bck RVQCKBG:s SRIFIcléRE SRNBRI claw 294
g

al is aH | evel signal when the optical path
¢hgdges svithothe Igravek 869, tithlock teven283t ip lepked Math|respiet to the opening

S LB G5 TR S O 8 6 ot
IBofRhOmlRErtHdgel 10GeiReh a@ﬁrfgig%ﬂcb @hihe icsil aprings €8land 24, and the

[0106] The optical sensor functions in

roahwalh of thel doyerihemben 28 inatessed agaiast s inaen susfasss 26 ofabe lock
{;ngtjlt puts sensor signals based on the intensity of
rght~received by the light-receiving el enent.

[090.07] Ref er Riefegririghto Figy 46, the rajn cnttollef 20) corerodsmhk apsration of

time profiles of signal |evels of_ the sensor signals .,

BeresQrdingpaPABSPAS opte Al cariollgh 20948 2 ZHEFocARPYI Fqaprising

) AUl is : L e i o e

SR pBSRAR AR O ek R 208 ety 2

mpeory RAM)I 203, paofddeemally esisgiial progremhwblef reafl cord imemory

FirHREND 2 B v spelicHilPy e PBRRY FRGTOPSTHE K
@?ﬁa%r i dge 16Ghe RIOM 20Pkbl8E. pr&%?iﬂﬂlg kASHSME\WPU 201H0f Sentrolling

and 17(c), the time pro e of the signal |evel
& tdypeciunsmeratipamal $at poending  pPRemtEhESBptand o  eRrawy for

L5 BT 48 T P26

bie¥ &lorlo farea or Gaipoaiily bigring tiRUkRetdedddts asadthethof@RE D! for

sensor 235 when the ink cartridge 10" is nnunteglto
exeguting the 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
sensof 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
the recording apparatus 250, and a display device for displaying information relating the
re.cording apparatus 250, are also connected to the ASIC 205..

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



case 280. Specifically, when the signal bl ocking
portion 191 enters into the optical path 236 of the
opti cal sensor 235 and bl ocks or alters the path of
Wﬁéﬂqsl'l@m‘“ t he signal |evel“*changes from H G¥T 824086263
at the tinme Ti. In the main controller 200, this
change of the signal level fromH GHto LONis used as
a trigger signal in a process for determ ning the type
sIg'ﬂﬁs' B, Cdhirbll dighal dddlBRoRedighl,i ﬂﬁb i@ Bofr th%“\éic 205.
when t he i nk cartridge 10 i s nounted Po t he case 280,
Acn:erdmggn the ink u@klﬁtngebdhar:h@eedmg peadetermingdhtinging fiegm the nozzle
al _path d bl ocks or alters the path of the
%OIB h& ?C%rc{ht% &%g] At this time, the signal |evel of
[otus] sensor EieGipetal GeHsrLi30AltpuisGehsoN gl bas@ orSBO Ffnsity of
230 changes fromH GH.to LON Because the signal =
ltahbtq@mﬁ@ig Bothg Hehtrepsiving elempnty  Boragxamplen éﬂfﬂ‘E& glesten siggals,

|
) 511 VBEs ) o Sya® S AL Rob ShEGE oS 230
haseels@s the hinengity dfhideho péceivad bp ahd hgﬁélr_e&m\dng h]emsmac@hel@éhsor
SR R o T R T ST,
til@ffﬁin c‘BBtr&lh:? Z[Q@Hét&?ﬂme%% Qhe %ﬁ%r @ﬁalbig %rHItﬁ-'?fe%l &fbnbl Rfn

110] Subsequent | en the 1 nk
thcaclt:crtn@@ éet@D eigs vfottagenaiuel orsvememdrahtehef thatsensor @Rl is greater

nters the o t.ical and en t.he ,
G ) 05 2 ok S inbl btk RO et oot St thélihe sspppr sigmal
it BQ,OWEI&YBII sighd twiRathd EBctAdd RBL RNSsithd BPHreAbldRAlR. For
231 via the cutout 187 between a tine T2 and a tine

exampleit istletergingd ghat tha sensossignabis VEOWhlevalisignall whsndescontigal |
q%ﬁxri 1 QF e%pk al geensgrQ'jﬁq%‘) E ' id ﬂgazgh%)smst?gg gl’?al %aﬂqueﬂ level

e’ sSi |’ng por

stgm wigdn tﬁabﬂmca&?ath Blriepotdevkedd The intessdty iofl tHeilight febdDid by
| evel ), and the signal |evel when_the signal blocking,
%PSIW?PGWQ demeAt o beneed Pt dhe Jight (poptepl pysthe light-emitting

e?%%ﬁ?%%%%r?ﬁ% amw %%&%ﬁéﬂéﬁv\hge'nl f\ngl |) nk cartridge

fam6]i s munfimd)ptlmltshmomzﬁefuﬁcﬂibns inhembstngially thel samk wag as the

qQrtion al.so enters the gptical_ path 231t bl Qc
g PGPt &mignuwst-*'ﬁlaobaewlsgﬁs e Gisiy o ttefwﬁ by
tﬁgghﬁgecgmﬁge]én{gﬁt t he signal I|evel of the sensor

i ghal outputted fromthe optical sensor 230 changes

I H GH tReferchy 1Bigaudea) e lgtbgrfatlemblaacmnn gro@astqf@mal

198 8 oo Sighga i omt b 5l S her o SHE I Rptt fhser
B dukifd tHeORofingFahe Inkt dAatld g €0 elier 1ctaa d:lxtf kit Pigs.

the light is blocked or_altered by tﬁﬁe si gnal Dbl ocki ng
1960 end h7 (¢ gxengpast timeqapfils of signalevels tpﬁetherseysor sighals gpigatied

53 3 bR o440 dncl e bRACRbE s Bl 2 Houpting of tre ink

ﬁﬂﬁ&g@riosargﬂthtaut putted fromthe optical sensor 230 i's
nal nt ained in the LOWSstate. hOllZ Subsequent lt%/ when -
H8)i nk cardysheye “1@1831 K@ uppd f &) ithpstipe prpfileef thedenal fpvel

|
05511 wllhs S8 ey R REGRICHI KRt 5 WAef e 1TarE 10 i
Aburitddits thel cawe, 280He tisisgmnabs the tiale ppdfile bethepighaldbves eﬁhe sensor
230 is re ored fromLONLtO when .t he
gt oyiRge Thom theoRtigHsPRseetdp ‘1?1%‘;?1@f‘etij2 astidge 1§ dsmounsgy o the
t he translucent portion 140 enters the optical path
231 via the cutout 187 at a tine between tine 12 and
Time T3. In this state, the position of the signa
bl ocki ng portion 72 may be detected. In Fi.g. 17(d),
t he signal |evel when the signal blocking portion 72
is in the optical path 231 is represented by a solid
line (LOWIlevel), and the signal |evel when the signha
bl ocki ng portion 72 is out of the optical path 231 is
represented by a broken line (H GH | evel).




[0113] The type of the ink cartridge is determ ned by
the main controller 200 based on the tine profiles of
the optical sensor 230 and the optical sensor 235.
Wandg/Refserring to Fig. 18,29 procedure for PCTAIP2008/056263
det erm ni ng whet her the nmounted ink cartridge is the

ink cartridge 10 or the ink cartridge 10' is depicted.
In Step Si, the main controller 200 determ nes whet her

t he.si | .bl ocki ' d t t
G5 PR 0 Ll RS ABRAE e GES0RE P! B
path 038 6ff e Bpbal kb3S Qhd bltcks bealkisghepathef ehe Kifht tthe signal
- sensor S|ggg# out putted fromthe optical sensor

30 i
el commgan By HGR p GO ot ot oberfahh SeBTen PP i
e 2 R R i O B4 OV 1 8o AR g St or
qeterindningete type epfthBnk aartridge. per f orned until the main

troll 200 det ' that th [ I Ki

(BN on TeoReRringgS s (TMchBtn BRGHOERRER 1pd fropdd o the
$:9d 380, b2 dh81 Sib&EnSortibh E891Ritdts GO TH Qplieil pAA @31 and blocks or
det er m nes” whet her the si gnal b|°Ck'ﬂ£ portion 191 has

dterscthe gathhef thplighicat agimé T36At thigtime,; the signaldeet oif thegsensor

whet her e. signal |evel of,.l.he opti.cal 5

S gt P Boect b SRl B BIG PO Biltse
He sRA4l bRRkRE partiohi 1894 a Ahtplat, thé\haxidnHie whidhgbe ightiigblatked
Is detected in Step S2, in Step S3, the main

eigtstnath is alterapig refativelvsheds  Thecugnat blpslangspagtion 189%pgses through

i I t t i
{8 SoRG B D1 mE U bERulel Ot pfcal Bathiier TRIGAE T0 g
bedorkltieHinne T1. OWWhefedore cat eheytinge T vhkensigriablesel gfi the dptivad kenaor 230
the time Ti, _is $nc}| bﬁﬁ mai n controller 200
brsbesnesieted figm LO WetoiH] artridge 10 is inserted in
ifgicase -ngubs@ﬂ@nﬂﬂ Ghheh e 1k GARideE 208 ftﬁﬂlert iﬁiﬁerfe&,rfge ditout

s LOW the main controller determ nes at the in

t8¥ dntarsihe opical pagh 2hkend wiien thetitlecactzidge DB completel) mpented to
Lt is termned that.th i gnal, | evel o e.sensar
o g 2, e =pe e O RE Lye 'oBAfRL s 238 1L BRp Ry 187
btwSIneP time, TPardl 4 tikdears.i Nditkigtstafg the@dsitioheofiths bighd! etocking
ink cartridge corresponds to the ink cartridge 10 is
pastion @2 is detsgliedt eln, Fig 1g(b), the siggpidevel when thp sigop blockingjpertion

ep o i 444F4d i ngi I, NG LSt :
ﬁnks € é%;t ?-‘Jlua%lg)ag{oir?’rlelg pong gﬂlljte‘g %% ﬁg glll% Egécg‘trq\rﬁl l%‘il‘éé ’ %d &E glsgml
Rkedrvieathepigul ocking porfien T2 i ofil &fghd optical aeathrity 1 tidnepretduneed by
instal | ed ink cartridge corresponds to the ink :
e hroken kipsdHIGH Ipvel)e| eared, and the bit flag indicating

the in ’ [ . 'y
AR i ol g, (RG] WhAdfelil CARIREGS i dnduita to the
ciat @By the signdh dlocking peitpnal99|abseaintens the loptisad pathir234 itg bloick the

et el b bR 5T et e REIIE o R gy sl Tove of the
-SRG4I PN GRphed h%%d ﬂiié SFUchll dedlet D chafigedSfrorh GHIGIE to LOW.

register in Step S5. If ‘the bit flag |ndicat|n% that
Bhausntht afgneliblogking apttion d§8 hes theesigo malls 198, tthe dimalion during

cartridge 10 .has .,been s revio .t he .hi la
Fih i Tty 5 Pekeg g ecp by By Fo¥hing Profiy 109 1 Beater than
RIduesibR adsnd Rhich éhd it 1bdkied OF alldded By the SmEIChlodkitg portion
the bit flag indicating that the installed ink |

&88-t rSpeejficadlyy atsbpimas It thet side walks Bfrare pidllyin the optieal path 231.
If the bit flag is set, the recordi ng apparatus 250 or
an information processing apparatus e.g. a personal
conmput er connected to the recordi ng apparatus 250,

di spl ays which of the ink cartridges 10 and 10" is
Inserted, based on the flag. [0117]If signal |evel of
the optical sensor 235 changes from Low to Hi gh, the




determ nati on process nmay start again. Mreover, the

determ nati on process nay be executed when the |ock

- lever 283 is opened, and t determi nati on process
WOReBIASWhen the | ock | evet® 283 is cl osed. T@i@?@ﬂgﬁ“
type of the ink cartridge 10 and 10' is determ ned
based on the signal |evel of the sensor signal

outputted fromthe optical sensor 230 at the tine Ti

THRRRork N2 tHe GO LT, (R Gl leldl odeltegsds&obl dﬁf ﬂ@mnmsopncal
conflguratlon of the ink cartridge 1 10" al

sehfor 2Hbis raintynesdop AredtQN S50 t o accuratel y determ ne

type ofgthe i t e. 10 Jde nde enden

[E)El‘é]speed vﬂbﬁ %q@hw %e&lﬁsercm%nd 10 ? Pkt 5%?1 rtltthgge ©

) tifer sidkOwvalls O 98 passithtonfle the ptical pgh le e688 th'tf cutdil b’E Entbl @he
user begins to insert the |nk cartrldge into th

c}?F‘Fﬂ%tPéW Zla Onhdls pimes the) sigpal ewelvd he P@l%%@%%ﬂ@ﬂ.lﬂ gistored
fﬁﬁie P08 bd ARGy Oﬁééa], ¥(R g@fdﬂé ‘ageel%%(c&ﬁﬁlété g%&é&t@ the

printer. ove process 1s
- s ds0gihe emdn:ﬂmcedi mnmm&madnemﬁe wptival patie23 N\matﬂ)erxmmwﬂ 87 ata

R TR Te A0 RFE LS. ity St SN e signal locking
PAREGROM sy B dbiBledd arlﬁ Fig1a5(e5. 05 il 18Dl A6 e lsmAnloding

i nk cartridge containing color ink other than t
mhamknu in ko thepptinal pits 831 mrmicsented hna selid lnrwI(L@&V lq’valdgmd the

el oAbt iR 26 Poiciof BB iRy eat i

r@z&en&&by&bﬂﬁ@#ﬁﬂé&ﬂ%l&ﬁmeﬁent 230, accord| ng to an
enbodi nent of the present invention, is depicted. The
[BH3kagi ng a%ﬁ@%@éhq infi gartridegyy desesmiingd by e @@zmcpmta@l@r 200

Fafhon it BRRRR0H e el e g e Bl BARFIRTD

- [Oni4gr i-or -of Réfaeinp acKiggisng pﬂiﬁ‘,fﬂmﬁd’ foﬂ&lenn'ﬁhﬁg whéther the mounted - - - -

cariridge 10.1s shipped and sold in fhe packagin
Fagei e s gertiqasld oy %H@ FoHEGRS U 1sebica: | Ikp S1, the

iR rFBﬁEolﬂ:P%Od) %et‘éﬁﬁh@ss%ﬁéﬂl %%nﬁ lﬂé&ﬁ%uﬁo‘?—n&ﬁ;@ 61399 has

t he at nbspheric pressure r exanple, a vacuum
qotengal the optedlipath 251 afhe npnaai smsar 260,95@1 ¥ éscdeterminied whether or

in the | r 100. .Th nt er t he packa

b o ressd fevel S8 0, e gl P B Yo onGiet SHBELW hes
dhihded tftfn HTOES RNEDVWE  PWESS e Sl , cohi@dlle® 000 TieRrmies that the
vacuum prevent air fromentering into the ink

smah‘b@plgm@ortmo U8h or H89 thak repteredy tie | optical patlks 23, Pigpe¥? is
4 4 1221.Th b
He%aﬁﬁ?%: pStgggsgﬁmx twg%ogna % gi ﬁg mrzruen co%{rolizer 506 %etermmes that the

S SOlre gas
signal blocking portion 189 or 199 has entered the optical path 231.

[0115] 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 detcction 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



perneability. Therefore, air may enter the interior of

t he packagi ng nenber 231 when the packagi ng

arrangenent 230 is left unused for an extended period

o Jpame34sdever t hel ess, if aSHepressurized spREBIRNIZNS6263
in the interior of the packagi ng nmenber 231, the
interior of the packaging nmenber 231 is maintained at

a stabl e depressurized state for an extended period of
| . - - X

frsranuﬁéi[‘:]%']unrg%%&%gmpo: = 08\‘?. ! Egg ?{r%gﬁfggl?% ?ﬁ‘g%é ?%lsi %mened in the

ase QROpalel etleni thet dignal rievet iabtheo timehEl padkddi thg mantxentroller

31 in g state in.which the npvable er 21 is held

?WS%&F@F “E‘éﬂ"é%[\gf is 5etted B Do Fig. 2(b).
(hidie mai nt ginah N0 if RbRrSihed hat 1AE saIS BB of fhed Bhisor signal
interior of the packaging nenber 231 is reduced to a

outpted fiomhe optidabsener 230 hHIGH an StemSSph bit fleg prdicsting that the

and, the. packagi n newmber . 231 i s, seal.ed. Because.the
PRI R RARY ey B i sl R SR R %ee
RBIRRE of ARLCPU 1001 & SepSal , Ift H BitORxY aRukingZ det thediagalldd ink
a predeterm ned capacity is formed between the front
¢asiEidee pormgspends trethey indo earirmige gl besh beany gk prepaguslys he bt flag

TR RNt D5l B L s b,
ardrhebit 2@ lindisatingitivdt dierinvialed itk enritidgr @sesponde the mk eartridge
|4 e G B St e o el (b3S o
ggxgﬂ §t§ WftdZ £k RO opiita senBorPI RSB UiPwditk g 41 ﬁld%ﬁﬁﬂgeﬁat the

spheric pressure and the pressure in the |
instaled iok cafridgheoraprads)iorthe inkebrridg23 ' ivast ththe gemisteran Step S5.

.. l.hat | atiyvel for { { ink .
B hengBatig BeSmbal @ AR cofhER 35 BBl Ik Sawicee
16 thomsad s einveaRht e biiomMe {ndatidd ek thdrenstalled IO dyrtridge
20 and the front wall 161 of the novabl e nenber 21,
caneespandaie dhenikinertridge A8 \is lerendmandh e Bit flag indigating: thefethe

‘ ti ainal T . _
ARG 8 cheRiddO Rl FbIR o BUSRE corlitie G0 Rer, | OBk 0D i e,
' recor¥ingd apﬁﬁﬁﬂl::ﬂﬂﬁ at en ihi’glnhii’tﬁ)nppmmgi;l-gl gppmajtt:lf £.g23 ]p;i‘ﬂnal
a state in ich the povabl e e i's. he tt
SURRINRY cppnseted o ihey 5%@%%@@%‘5% diESHFan? aglcg eéﬂze Terndges
ié‘&mvﬁ%‘énég?%@& og%leitf%%_at the second position, the

e

depressuri zed space en the front face 41 of the
[T body 20 sigmdl leves of the pticehbdnsdred 5 ohangbrefrom Lawite High, the

nber 21 i |atively., , d.t heref th
ErBRACT GiPoE Ao o MEIFOER: Bt SRR Bas Lot auy be
dRLuish AfheQf tht NEKPRYLAIRNGs BpérRAJGHE Me deBrmtiBatdhSgtocess may.

reduced. Because the depressurizes space still exits
corghide whemythe fack leyer 28345 Plpeddy smal |, the interior of.

ackagi nber, 231 i s .gai nt ai -
Bﬂg?ﬁss uri z gge ﬁgt(’g the k£ aﬁgageo Lﬁa%‘i’(pe ﬁg é??%tgmi@é’ﬂ)aﬁ%q on the
5igdad B DLIbE IsBBoi ﬁ%ﬁl @Stpuitél 0 B4 opticaR kdnsbrdZY at the time T1
mounting portion 1276, according to another enbodi nent

vhen the tigeassignal is dotepied.onlheraforgethe eordiguratipn ofthe ink cggddge 10
oyt i [ . eV .
TRETS 9706 Ry APaBIPR 8 A0 ik BARL sl 5 o e ik
Baritet NQ @OLY iindependent dhehd omekd | vaitte whitB3the anfpat imeents ahe ink
first portion 1291, a second portion 1292, and.a pivot
pttdesnO £ 4@ th e siater prdregridlsss BoWhsthe thoeser Bipisth ansert the
second portion 1292. The pivot portion 1290 is

supported at the upper portion of the case 280

adj acent to the opening 284 such that the | ock | ever
1283 pivots about the pivot portion 1290. The first
potion 1291 extends fromthe pivot portion to the
outside of the case 280, and the second portion 1292
extends fromthe pivot portion 1290 to the storage
chanber 282. The first potion 1291 is positioned above

t he second portion 1292 because the wei ght of the




[0126] When a user intends to renove the ink cartridge
10 fromthe cartridge nounting portion 1276, the user
applies a downward force tqg_an end portion of the
WPRS/1BY | on 1291. The Io%? | ever 1283 t herP(yipatig/056263
about the pivot portion 1290, as shown in Fig. 21, and
t he second portion 1292 noves up and separates from
the | atching recess 4000. Consequently, the coil
iRIPEdridge 2o BaGrifer BXPABH parBAlf) fehRvisthe G dafthigiESeldde ifially
partially ejected fromtﬁe cartridge nounting portion
faldy7@sertihgthe inkreartiidge igfo dkgquintee rear portion of the ink

Lt ridge and removes the ink cartrjdge .10 fromth
8911 oo nosrHGROEr Birees FeonbRled LithGreld Bihenhe
t&artypdsdgre theSink Gadttilges @G d0'f howeveh ethéear érf inB@etypes of ink
nmounting portion_ 1276. Moreover, because the ink

canFidges gy bealiscimingtedc oMregitretn ink cprtridge rortriningdijagk|igk and
IR YR, SARL RB B f GRL be dminae.d

apdsk taraidge @ohtamifp pighemdsk tndoimn wikesarttilge smtanin oo inkaalso
1292 seﬁa[at es fromthe | atching recess 1000, and

R mipatednk cartridge 10 is partially ejected from
blR) Car t 11 e Y K0 190K bh@Beit® Hiangde LA I LebidiAlot
[to l]—'i gs. 22(a‘)3 a%d 2%(9b), g digslt%ncgn%l bet ween t he o

egibgdiatenb bh thiei presepoinvergion,] Bldepivtedt h@hes papkaging laraigemgnt 230

ortion 189 of..the i cartri 0 or. bet ween t.he
Bt B ek g, etk sreted orar By AR # B gember
2B0! t TNk WrtQdget eis abdontRédated 48 An l&éﬁét%ﬂtﬁ@g&ﬁh@ﬁg member
direction as indicated by the arrow 32 is 3 ,

231 |Ihﬁsin’§ Fastridge 36 iS_rﬁhippTd@fiéﬁlé_.in fhe prakaging ermEenettiddn a
DR ena che SRARATE aRPREDER U0y b o

. tha thé hglgephkbic Preshied BE €6t exarhple)d-va Gt Gumphe reliignal amount of -

bl gcki ng, portiaon 191 and a front end of {he signal
2] dgsRiv md&? {nkdp thegok chambemn00; 1 Fhe inferior 85@3 pepkagipg mg@ber
[ j i,ngdi b [ Seeiyd-
174 0 A58 8e8 o VAR Mol e BRSNS i .
ekamplt, eviduath pting teprgveat aibfromlenteging ontd the inkidhamber 100 through

osi tioned 7. 6.(2éitlgl [ ggtec[ﬁc, or less forward fromthe
$ Sc@ﬁ‘ﬂ’“@fhet:ﬁ 8rgmart %cking portion 189 or 199 in
[biy2)dept h difeeGhdk@Bing Oleth® B310N4 m@h.ﬂ%_otl 8t HafBhne gas

bl oCki ng portion 191"i.s positioned 4.7 mllineters or
pemneabiligar idergfore, ginmayenter thatintemet of thetfackagingmegmber 231 when

| ocki ng portion 189 ot 9 in the dept I rect.d on.. .
the, F5ehppel deinsg et 0ats: S ahPe B (R tHlai BT he tme.
Nevekldlddg if @debSSrinaY Phdt bSstyTRAAE idteridrngdl thléigacﬁﬁgingJHJeMber

reduction of the signal intensity to zero, but also to
231, e imerépr|od vl paskgeinecinember 231 dwepintairediah a stabigrigpressurized

0£Kki| rt tQ.. detected. In this respect,
%#%ﬁ%%ﬁ%“@?h§éggﬁg gggble that the 100 % intensity
[sizgpal is prigvaskspthefafrangepeatsi’ings mhndhgived iefoBowdalThe ink
bl ocki ng portion, also a reduced intensity is allowed .
qapridgesll is gegemmpsiated futhe interos iof {he pagkgeing nfarbst 2Hgin a state in
R s e bt B0 s E R Rn S B n i 200
Whitkemsineddndthiststates ehepkdshireh thavintdnier af the pdrkbging fnember 231 is
vari ations and npdifications of the exenplar )
 Edhsetiine AT ?@%‘iﬂﬂé s 560 dhsnafipoppherie geesyre: i the packaging
departing fromthe scope of the invention. O her
enbodi nents will be apparent to those skilled in the
art froma consideration of the specification or
practice of <the invention disclosed herein. It is
i ntended that the specification and the descri bed
exanpl es are considered nerely as exenplary of the
invention, with the true scope of the invention being
i ndi cated by the flowi ng clains. Industria

Applicability



[0130] The ink cartridge, the set of ink cartridges,

and the ink cartridge determ nation system of the

present invention are W delg used for hone and office

VO2908/12360 CLAI MS: 1. An inK3cartridge confi §GF/@Rp0§8HS6263

be nmounted into a cartridge nounting portion in a

direction of insertion,. conprising: a first

signal bl ocking portion configured to selectively
e ‘ . y

BERLGI31 B ohE; HREAREIne (P EERER 0 obfoRiniionlea doihe phosfive

mégbal 230 ia akis rganper, theo deprenirizedi spade tod at progederaninddycapamdity is

PRBTCBIV R Gom Boail o 1 BaRrar 20 o0 QLB Wil Aeh of the
R Retb& SERPRL RteBiBRlof RheOpAekAfind Rlelb@N28S Therefore, the

thickness 1n the direction of insertion determ native
inferinh of the patkaging auemizer 3 § inmaipkagneii as ghepdepréseirized statenfor an
thedstgé:ong ﬂi%nal from passing therethrough or alters
PREBIRFOBLPTINE second signal at a tine that the first

@igqal bl ockinghgiess! | ®Nth Nintdriat | of Be€paIkbging heibérs31 s
signal from passing therethrough or alters the path of

depeessurized tog imyieh, a pregsureHifierpner betayeen the gnagphegicgrepsure and the
further ¢ I S [ '
?rlgsrsé{é by %’gg;lﬁ E%%o%ﬁ apo |g\3%l::%tr’%j ze?’ét%la% ‘P%%%t&’h% rgtn%hat 8
taRkivelpiaye forcamadidien ficoink camtiige Bnd I ids smeoifdhs depresdsurized

R o el oo SR EOH St sl o
%?%&ng k&&ﬂgﬁ%h, e oty ﬁ‘g’.’lg‘?{?‘%@ defordh Wiwdidland may not be

rection, elfght 1na rection and a depth
testomd diepérh odiginelc shapa, Theera ipoarthef embeditneiglf the gresent
the depth.is greater than the w.dt di stance .
ey iRk TG ) pRaPe arigh ot Br BrkafiaE firber 231 n
. #8580 NlwhicH BRI mdVaBie khddtheP 9T {siRM dt heIdeonill gﬂefrmfé fSsitiéh shown -
mllimeters in the height direction, and the first .
i1 Bja(c)oMhek ithegnenable) membes 2h dsattthesreendrpasitiony the depressyrized
or less fo d.f t | 0£KI
Fr Paerof A s 1 BB Bod) 3o POl aul 161 of he

RloGdbld MEmBA A1 i9 FelatbveBOghdll, ambtheréfofe, thd ddforiatios o thelmewble
rearward fromthe second s;j gn?l bl ocki ng portion in,
meaberepl maybegueyentsd. The size of the packaging arrangement 230 is also

reduced. Because the depressurizes space still exits even though it is relatively small,
-the interior of the packaging member 231 is maintained at a stable depressurized state
for a reasonable period of time. |

[0125] - Referring to Figs. 20 and 21 a cartridge mounting portion 1276,
according to another 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 portion 276. The lock lever 283 cbmprises'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 po‘_fion 1291 extends from the pivot portion to the outside
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4. The ink cartridge according to any one of clains 1
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Rg{t%ll?féej;eft g;ogl tl\gﬁélitléqllgqgmgun%ng portilonq2%). a['h)é user the?:t grasps the

rear portion of the ink cartridge 10 and removes the ink cartridge 10 from the cartridge
mounting portion 1276. Thus, the ink cartridge is readil_ykremoved from the cartridge
mounting ﬁortion 1276. Moreover, because the ink cartridge 10 is not configured to
retain the movable member 21 in the second position by itself, the movable member 21
moves freely from the second position to the first position when the second portion
1292 separates from the latching recess 1000, and thereby the .ink cartridge 10 is
partially ejected from fhe cartridge mounting portion 1276.

[0127] Referring to Figs. 22(a) and 22(b), a distance D1 between the signal
blocking portion 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 porﬁon 199
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11. A set of ink cartridges, conprising first and

second ink cartridges according to claim?7, wherein:
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determinative of whether the second signal blocking portion prevents the second signal

from passing therethrough or alters the path of the second signal at a time that the first

signal blocking portion initially prevents the first signal from passing therethrough or

alters the path of the first signal.

2. The ink cartridge of claim 1, further comprising a front wall,
wherein the first signal blocking portion projects from the front wall away from
the front wall, and the second signal blocking portion projects from the front wall in the

direction of insertion.

3. The ink cartridge of any one of claims 1 or 2 having a width in a width
direction, a height in a height direction and a depth in a depth direction, wherein cach of
the height and the depth is greater than the width, a distance between the first signal
blocking portion and the second signal blocking portion is 32 millimeters to 35
millimeters in the height direction, and the first signal blocking portion is positioned 7.6
millimeters or less forward from the second signal blocking portion in the depth
direction, or the first signal blocking portion is positioned 4.7 millimeters or less
rearward from the second signal blocking portion in the depth direction.

4, The ink cartridge according to any one of claims 1 to 3, wherein the thickness
of the second signal blocking portion is based on at least one characteristic associated
with the ink cartridge.

5. The ink cartridge according to claim 4, 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



a recordi ng apparatus conprising: the cartridge
nmounti ng portion configured to nount the ink
cartridge; a first sensor q%§posed in the cartridge
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signal and a first signal-receiving el enment configured
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configured to store ink, and the third signal blocking portion is positioned within the

main body and is configured to move based on an amount of ink in the ink chamber.

8. The ink cartridge according to claim 7, further comprising:

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

at least one resilient member having a first end which is coupled to the main
body and a second end which is coupled to the movable member.

9. A set of ink cartridges, comprising first and second ink cartridges according to
any one of claims 1 to 3, wherein:

the second signal blocking portion of the first ink cartridge has a thickness in
the direction of insertion configured 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; and

the second signal blocking portion of the second ink cartridge has a thickness
in the direction of insertion 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.

10. An ink cartridge determination system, comprising;
the ink cartridge according to any one of claims 1-3 or the set of ink cartridges
according to claim 9; and
a recording apparatus comprising:
the cartridge mounting portion configured to mount the ink cartridge;



received by the first signal-receiving el enent when

the first signal is not prevented from passing through
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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;

a second sensor disposed in the cartridge mounting portion and
comprising a second signal-emitting element configured to emit the second signal and a
second signal-receiving 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, wherein an intensity 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 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 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; 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.

11. A set of ink cartridges, comprising first and second ink cartridges according to
claim 7, wherein:

the second signal blocking portion of the first ink cartridge has a thickness in
the direction of insertion configured 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
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signal-receiving element configured to receive the first signal, wherein the first signal

blocking portion is configured to selectively prevent the first signal from passing
therethrough or to alter the path of the first signal at least during a mounting of the ink
cartridge to the cartridge mounting portion, wherein an intensity of the first signal
received by the first signal-receiving element when the first signal is prevented from
passing through the 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;

a second sensor disposed in the cartridge mounting portion and
comprising a second signal-emitting element configured to emit the second signal and a
second signal-receiving 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 intensity 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
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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
clement when the mounting of the ink cartridge to the cartridge mounting portion is
completed.



