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- determine the type of another known ink cartridge when the ink cartridge is mounted to

the mounfing portion,  Specifically, when the ink cartridge is mounted to the mounting
portion, the recording apparatus detects the presence or absence of a signal blocking
portion of the ink cartridge, and the type of the ink cartridge is determined based on the
presence or absence of the signal blocking portion. Such a known recording apparatus
is desc_ribed in US 2005/0195225 Al for example. Nevertheless, in this known
recording apparatus, the speed with which various users mount the ink cartridge to the
mounting portion may vary from user to user, such that the recording apparatus may

reach different determinations from user to user. For example, if the speed with which
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cartridges comprises first and second ink cartridges. The second signal blocking
portion of the first ink cartridge has a thickness configured to prevent the second signal
- from passing therethrough or alter the path of the second signal at a time that the first
signal blocking portion initially prevents the first sighal from passing therethrough or

alters the path of the first signal. The second signal blocking portion of the second ink
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satisfied thereby, and the objects, features, and
advant ages thereof, reference nowis nade to the
foll owi ng description taken in connection with the

Q%BQ&EQP%%?Q drawi ngs. [0011] Fig. 1is a PCTIIP2008/056275
ional, pattern diggramof a recording
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views of an ink cartridge in which a novable nenber is
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(gl r8ERBE (bty' M@l Hrst signal-recciving element initially changes during the
mounting of the ink cartridge to the cartridge mounting portion. Moreover, the
determiner may be configured to determine an amount of ink in the ink chamber based
on the intensity of the second signal received by the second signal-receiving element
when the mounting of the ink cartridge to the cartridge mounting portion is completed.
[0009] With these configurations, information associated with the ink
cartridge .is accurately determined. In addition, the amount of ink in the ink chamber
may be determined. Other objects, features, and advantages of embodiments of the
present invention will be apparent to persons of ordinary skill in the art from the
following description of preferred embodiments with reference to the accompanying
drawings.

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

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

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

another embodiment of the present invention.



[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).

[0 Fi 5is a side view of the main body i cama
4%§)]2ng%%§3( b). [0018]Fig. 6.s a cross-secti OP%];T(J%%/@%W”D
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). [0020]Fig. 8 is a
dPQg3 - sect i ofigd. 3(d) emd I(hken side vivgs bhithe inknartiiige of Vigs| 2(@hand
%_i . 2(a%. &[0021] Fig. 9 is a cross-sectional view
AR the line IX-I1Xin Fig. 2(b). [0022]Figs.
16di3) and 1G6R). 3@ BnENUpAESide vIEHO $5the K daRiRade ofiFRINS2(QS and
an upper portion and a |lower portion, respectively, of
2@, wenentiveidy of Figs. 4(a) and 4(b). [0023]Figs.

g[éé%i c?in\cll e Ilil/},(l EQO f4 ag “nd %Eb% RESY Ifr\é‘fait—ﬁgéj pg'rgp%%ti\yé H and a rear-face
perspective view of a main body of the ink cartridge of Figs. 2(a) and 2(b).

[0017] Fig. 5 is a 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). .

{0020] Fig. 8 is a cross-sectional view taken along the line VIII-VIII in Fig.

2(a).
[0021] Fig. 9 is a cross-sectional view taken along the line IX-IX in Fig. 2(b).
[0022] Figs. 10(a) and 10(b) are enlarged, cross-sectional views of an upper

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 erﬁbodiment of the present invention.

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



novabl e nmenber, according to another enbodi nent of the
present invention. [0024]Fig. 12 is a vertical,
cross-sectional view of a cartridge nounting portion

di ng apparatus, according to an e <
Q$O?W&$H%§sent i nventi on. [9025]F|g 13 is ggegbﬂﬁ&%)6”’

cross-sectional view of an ink cartridge bei ng nounted
to the cartridge nounting portion of Fig. 12.

[0026] Fig. 14 is a cross-sectional view of an ink
s@nalrmﬂgﬁedrﬁumtad&tstt aptitdl eersar andj adgeondoptital nenspio raspestivels, of

f th r di
hr e et D S SRR s 0GR e mguning
AR sectlonal view of an ink cartridge nmounted to

the cartridge nDuntlng portion of Fig. 12, in which
1 30] ock | evidgs. A (c) tiad 1@t rate ryereplpar taming diagrmms gf a sensor

%l ng'l out fr%)rg e t%rgt?ﬁﬁuz T's&hsorand tl’?'e s%ccQ'Jd %kicaﬁi 's&xg&a ctd@ely,

er o e recording appara accor
to® ﬂaﬂreemdﬁ@ dppfutudfwhehe erasleink da_ﬂmmt is anounfedO@ Ahé&icgrsridge
17(aé?and 17(b) are exenplary timng diagrans of a
g portion.
[0031] Fig. 18 is a flowchart of a procedure performed by the main controller

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

[0032] Fig. 19 is a perspective view of a packaging arrangement comprising
the ink cartridge of Figs. 2(a) and 2(b) enclosed in a packaging member, according to
yet another embodiment of the present invention. ‘

[0033] Fig. 20 is a cross-sectional view of an ink cartridge mounted to the
cartridge mounting portion, according to another embodiment of the present invention.
[0034] Fig. 21 is a cross-sectional view of the ink cartridge being ejected
from the cartridge mounting portion of Fig. 20.

[0035] Figs. 22(a) and 22(b) are side views of the ink cartridge of Fig. 2(a)
and 2(b), respectively.

Explanation of Reference

10 ink cartridge

10"  ink cartridge

20  main body

21 movable member

22 cover member

23 coil spring

24 coil spring

72 signal blocking portion

80  air intake portion

90  ink supply portion
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276  cartridge mounting portion

1276 - cartridge mounting portion

Best Mode for Carrying Out the Invention

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

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

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



fromthe cartridge nounting portion of Fig. 20.
[0035] Figs. 22(a) and 22(b) are side views of the ink
cartridge of Fig. 2(a) and 2(b), respectively.

n of Reference 10i nk cartridge 10
Sggkaﬁggegio mai n body 21 ngvable member 22 ggsgﬁﬂWVWﬁZH

menber 23coil spring 24coil spring 72signal bl ocking
portion

tray 258 positioned on the downstream end of the path 259 by the pair of transférring

rollers 262.

[0040] . The recording unit 254 comprises a carriage 266 and a recording head

272 mounted to the carriage 266. The recordiﬁg head 272 comprises a sub-tank 268

and a head control board 270, and has a plurality of nozzles 274 formed therein. The

carriage 266 is slidably supported by a supporting rail, and is configured to slide in the

direction vertical to the paper plane of Fig. 1. The sub-tank 268 is configured to store

ink to be supplied to the nozzles 274. When image signals 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

200 (shown in Fig. 16) for controlling 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 rhay store the same color ink, e.g., black ink. For example, a first ink cartridge 10

and second ink cartridge 10' have different ink capacities or store different initial
amounts of ink, and store fhe same color ink. Moreover, 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.
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[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. .

[0044] The ink cartridge 10 comprises a case, e.g, a main body 20, a

movable member 21, a cover member 22, and at least one coil spring, e.g., a pair of coil

springs 23 and 24, The main body 20 comprises an ink chamber 100 for storing ink.

The movable member 21 and the cover member 22 encloses the main body 20 therein.

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

of a resin material, e.g. nylon, polyethylene, 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 front 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 move 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 from the
front face 41 than the ink supply portion 90 is positioned from the front face 41. In an
embodiment, when a predetermined amount of force greater than the biasing force of
the coil springs 23 and 24 is applied to the movable member 21, and thereby the

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



235 optical sensor 250 recording apparatus 276
cartridge nounting portion 1276 cartridge nounting
portion Best Modde for Carrying Qut the Invention

hQQ%QkEpEQpInEntS of the present invention a@@TbEﬁbﬁﬁﬁﬂs

features and technical advaptages may be understood by
referring to Figs. 1-22(b), l|ike nunerals being used
for |ike corresponding portions in the various

drawi ngs. [0037] Referring to Fi 1, a recording

appatele nertios 80 sewentaliba gnaveblamesthsnal aechis ra¢ssechley the movable

presen |nv nti.on i s i. ct The r.ecor a
%Cotr%rl),” Se%n é palgglly gorz)'txcax ﬁg egle es fom a.rgé\%%e gfpf’ﬂg %ol{/%ble

infieddtef 1 riongktad pattadel the 2ndvabi ﬁl@ﬁl@éldﬁng Whér th%SIélrﬁdmduned
a cartrldge nounting portion 276. A pager feed tray
pmpunisofpforsi igstleased fram tho mosallemerHer L bcBirdh fﬁ@by the movable

We??y&ggé}?cnt@%v%?ﬁ&h%e%c&ﬂ 5 1t1919t%' thd ﬁ’r@ﬂ%sfﬁ@n ttﬂ@rog 84

paper ay ‘257 are fe one, to a pat
lsypatdies foapehe ﬁuaeajbilm@examla?rlahmdsthzﬁﬁk s@@%ﬁqrﬂfhe 90 returns to the

Lra Sf e ri ngﬁ?@g %%fﬁr rzgf‘g !Bliﬂr? nggfg%?egﬁllg?lgér%el igacgrli}"lgured to

rs@lbs't&f@llyzsﬁﬂau%@o@ly&ﬁ@@ﬂﬁi a Biddt dir&tioh r@Msle@b tHehik BbdyeI0Swvhen
262. The pair of transferring rollers 261 is

plessqoil springs 25rend Ré expryd.rand hesinties wpvaehle measther 8l isgonigueed to
gbdétdnpaél}%/r Q%ﬁgne%){\sﬂ] ?r(ogé éh %gseg&{de ?ltl‘éc?loﬂ 0 ﬁ(%%t% r{ﬁe ?s't rdlrg&lon

trans ingro I's positioned

@ﬂms}ta @alnpsingke23 md ecqpapear - EachnsTthe firsndiretitioe @hd dr. second
[.0039] A sheet | of er fed to the path 259 is

diegiopds f%tag%@araﬁelﬁp 58B P slgpexpansion direction and the contraction

direction of the coil springs 23 and 24. In another embodiment, discussed in detail
below and shown in Figs. 2(c), 2(d), 3(c), and 3(d), an opening 180' may be formed
through a front wall 161 of the movable member 21 adjacent to and in alignment with
the air intake portion 80, such that a component of the printer may apply the force to the
rod 84 instead of the movable member 21 applying the force to the rod 84.

[0047] The main body 20 has a substantially flat, hexahedron shape. When
the ink cartridge 10 is mounted to the mounting portion of the recording apparatus, the
main body 20 is in an upright state. The main body 20 comprises the front face 41, a
rear face 42, a top face 43, and a bottom face 44. The main body 20 also comprises a
pair of side faces 45 and 46 which oppose each other, and each of the side faces 45 and
46 is connected to the front face 41, the rear face 42, the top face 43, and the bottom
face 44. [Each of side facés 45 and 46 has a surface area which is greater than each of a
surface area of the front face 41, the rear face 42, the top face 43, and the bottom face
44.

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

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



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
OW@208sNG74R} at en 264 by the recording unit 254,-an6.thHe,75
sheet of paper then is discharged to a paper éisc arge
WO 2008/ 117882PCT/ 3P2008/ 056275 8 tray 258 positioned

on the downstream end of the path 259 by the pair of
transferring rollers 262.6%004O]The recordi ng unit 254
cifphsreias Bheckrme Yy fomgdphe t@hﬂ@f@@rf@&ﬁ@&f@&@ i.9.72 transparent

_ . 5 o
B o s AR B0 oL G G| S p g tene
amd dvadimtipdsuthedebt Yo aflowdizht es p2sé4héretrongh,t dner e rframEn€0 is
carriage 266 is slidably supported by a, supportin
rémd HajeionaBfngur B g qlaé‘_lf%ﬂe’%tlf?/e“%ﬁi’rsé@% it shape of
VBE Fas@l 5019 nb'6: RRRAN inRh@BEaRTiok bt cohtrad@ F4BIdr@TYf the coil
268 is configured to store ink to be supplied to the
rforingse’s add 24 wittrethe cothgpeingsi §reatl 24 axpend anpipdoneattt o t he
control.,board 270, i.nk is discharged fromthe .
1508 ae o7 TR TS gr s AR sal SO fglurlity of
| 1A Qvasls §PAl The iR WaBS 67 SHcHsiBRRANKHAS thé M tes PRI RE Fval 51.
main controller 200 (shown in Fi g 16) for controlling

t s omtse perinbergl whak endube meer walls §2 eredniegalpndsic fraths friame 0.

. [ 1.6 | d e
PHSRULLASSAERTLINS, TR AsSAt gkl o o200 REstaersf o
itBe xiginkidg irce d6 bHthbemairhody @d. t Dhet duger paiphetat gall 5D b dnn@nular
pgrtion é76. Th artridge nounting portiagon 276
SOMSIerERLng algng, thg fropt fagk 41p edep Ban®3, dhedpar diceiii @ thebottom
GRRf 449 W LRrhOa EELEINRIA KOEFERAGNA nihf K7L ATHM UG 4O left
therein. For exanple, the cartridge nounting portion.
216 fansripof $edrained, dsespaeas 5Hrid femehorcths eigh8ide face 46.

sponds .t.0 an ink cartridge .containin di.f f erent
I 507 nic s i vEGRR 19 do 90 TE BoAfd Jenrdns Boge SO
respadteely! QiadlgadoRiONEEink! @ H‘Jae()fﬁﬁﬁlg r37dG@d e RbeMise 57b are
portion 276. The ink cartridge 10 conprises a main
[seeRjeby therspeptiverfimg. Hebyhare sperepuraensied by ithk oethapdsipheral
onf | gur t t i hergin,,,and..i gk i
;V%gp l| gﬁdd r 01?#1 Sh@”ﬁ r%Eer ?H(agrbl%én?berlggd't 6% 1 ﬁnéltl\r’eg%ot%%iﬁrllréls may b? :
loesitkd2 224 wieafrane 5O knalyUee 27BiralRp®2ad, | danamee Bikpe s@htthat the
f tEﬁ pgesent invention, two different ink cartridges
%’é?‘e vetiggs thedple pranbsk [Q04BeeMt i es or may store
bhgsfier ent i gk I: 47 :
S ol or 1 et SR bt M SRR ARRE Ao 80 by he
ionter paipheiabtiga! 10 andthe Sbmoad wahded ¢catie pudgedgt@ohimugof the inner

different, i nk capaci.ties or. store different _injti.al
Sibtine SR gpe it Bicrils e L5 e AetpromEpnice M i prevented
mhﬁ@gﬁihg. tBreb @G ONEHNNH: ARPANAIESbEO] dnd KOV EGHERSer 22 are
such that the ink cartridges 10 and 10" are nmounted to

dpfersetiowenlshe mgn hotly hghe defomiatige ofvbentovalge pembendl and the

. .The recordin ratus 0. s ,configured to .
it st o RSO PR wdR o oo il e main
bbéy 20E[ tRSMQlms is prevented.

[0052] An ink introduction port 150 is formed in the rear face 42 of the frame

50. The ink introduction port 150 has a substantially cylindrical hole formed therein,
which extends from the rear face 42 toward the ink chamber 100, and the ink



WC) 2008/ 117882PCTI JP2008/ 056275 9 [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

. idth of the ink cartridge, as indi <k
No%mafsty PeLSfa g

, is relatively short, and each o
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
datraduititgepottd .50 <00 44 dTdveniumkcat ar with dgintelior efithpink shamizer 100.

se,, £ .a nal od 0, nmovabl e. nber .21,. a .
R RufsrSapt bRt fuefo TR et NP i etiorr hejink
RAkHbeR 100 AhdretBRgHNFRer’ the AR caddidgd DO i§TRaAuRAGY. 2QAfter the ink
conprises an i nk chanber 100 for storing ink. The

pHYRbsr d Otrisniiisd vaith inkcthe ik insodictiorepayieS023 cleprd tysresitiopiag a
' j ch of the main body 20, the

@l\%algpgq%{rke 8‘? %I%(%hl the cover nenber 22 is forned

d0058] r esi n matendhaknt gorgon N¥0 dnpogitiny® thHeefient face 41 of the

ol ypr.opyl ene r the |ike, and copbinatiops, thereof, |
F@G%s%%é e RASETD .ﬂ?engé c{imeg Phs et @89%9€1r4<ﬁ@red in the ink
eREREA 10 pRRRATATS Al ddtedld BEbLIANLE RALGREpMNHoRM40. The

arrow 30 1n an upright state. ATtront portion 20a of
titanslwghtrpobiauyl 403s etegtabwist theyfranheeS Oyendaib femed nHde s@re material

and, a.rear_.portion 20h of th in.b 0 ds.enclosed .
8 8RR HerBE 23 bnTal gy e R Rsin
el PRMbwoight th aRhRs@MbuiIVent i on, the front portion
20a is protected by the novable nenber 21, and the
@2 por t i orthe Gignsliacept Raraent BAY nsgiceth autv@ildFomme wprier moption of

A Tog BB TR, £ 5 SR 00 90002 o
viiht htramelapent t potrtiont h€0 mai parthmayd 2Q. fivheedmgalal ewaienidelr has a
substantially a hollow box shape. For example, the translucent portion 140 is
partitioned by a front wall 140a, a pair of side walls 140b, top wall 140c, and bottom
wall 140d. The front wall 140a extends parallel to the front face 41 and is separated
from the front face 41 by a predetermined distance. The pair of side walls 140b is
connected to the front face 41 and the front wall 140a, the top wall 140c is connected to
top ends of the front wall 140a and the side walls 140b, and the bottom wall 140d is
connected to bottom ends of the front wall 140a and the side walls 140b. Moreover,
the width of the front wall 140a is less than the width of the front face 41.

[0055] The translucent portion 140 is configured to be sandwiched between a
light-emitting element (not shown) and a light-receiving element (not shown) of an
optical sensor (not shown), e.g. photo interrupter, mounted to the recording apparatus.
Light emitted by the light-emitting element passes through the side walls 140b and is
received by the 1ight—recei§ing element.

[0056] The translucent portion 140 has an inner space 142 formed therein,

which is defined by the front wall 140a, the side walls 140b, the top wall 140c and the

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



21 is configured to nove with respect to main body 20.

Specifically, novable nenber 21 is configured to nove

between a first position, as shown in Figs. 2(b) and
in which novable menber 21 is at its furt

%ggizqolsghmfzr oma front face 41 of the main bo%_\?%"z"%ﬁ’”"’”’

second position, as shown in Figs. 2(a) and 8, in

whi ch novabl e menber 21 is at its closest position to

the front face 41. Wien the novabl e nenber 21 is at

tihle clianrtst 1@hsnd theripneatspdced 42 incopbigtriedto bf int fed vowalhigation

L2110 t d t f t he f. 41 .
CRHRGE ihion BRBIYSRET abln Agerd biEkine Pkl et A Ema o i
fopMiuré PGS cBdiivelyendh iRFRRObORMovedVRON tRe RhEUSARI AR MRSEd on
amount of force gﬁeater than the biasing force of the

@8 iamoyraf iswighgn B énkxpamBerd@pl i ed to t he novabl e
21,
TBE0R e 11 r O SRCTOER Sty JERRRL fos TEIUREY ot TGS e ink

@haraberd00. Ilheakh 70 BbrAkésep tietsignal bﬂi&kmgrpbamh§2tahﬁ1e end thereof,
movabl e nenber 21 and i s Fresse t he . mgvabhl e menbe

23 a dlogt Rostiqnnté & tster sBd tesAl o h@ﬁ%’r‘ ges QALK Aupporid ot a
'rﬁ')s*]ég @}é{@ﬁr%x% g;?rf%y %{Rﬁthm&(ws%lceh@r BK Hﬁ%t&%e%bﬁi&alt }Qﬁl 51.

nova en the predeterm ned anpunt
flte cpecife grativad ¢ ﬂqat)mmhlenmuais tentiendpecifi@ gravn df lnk stored

S S e oS SO SRy hos
28A uﬁi @8cH thaMht R aNMBHABA 83 MRIRe hpwWdd a0 doti®aldMiased on the

supply gortlon 90 returns to the 1 nside of the novable

ink whbinethe jinle cheleeabl08, sedviteer a7 spivsh foiagpdr e the
t | i t .
Egre0?|éﬁg%é at m§°n§itﬁ@gggﬁﬁ‘%ggyﬁﬁﬁyﬁﬁ%%&?%émggP?a‘Wa“
Spradjagst Bk @htkr 38the fparfdce Anad teebogbini ﬂicfe 4apv Bafatring to Fig. 6,
menber 21 is configured to substanti al

SRR ThGRERISES Wl@&p%l@wﬁaﬁa%@mlw%wm the g 70.
di rect [ d

103 ot " CERAAHEGTIED A8, o 30K VOGBS 0Rf that he signal

dbi(mk'mg iportion §2 sulesitiandd 1a|t1heympfa rspdck 42 wheremgiffigént tahneunt of ink
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@Ihesgdiﬁ)ﬁﬁqrallrﬂd&bﬁ'tﬂe Bl R ErtRHAOMD th NndfhtgH. the Gihal blocking
2(d), 3(c), , an oFenlng 180 may be forned
phrtiongh vettfin mtlmwaspacqeifz of the fransheseatirastiore midéeregvpr, when the
adj acent. 10 n th.t L.
S%IIP i OOE %%m tguc {ih%%engﬁﬁs tieg\éméhn o[?&%e rmmre{iq@%Snt of ink, the
Appd portidie7 ¥ A6 es doGmivha, mﬁﬂh8éigna19olceaﬁhg@6rtioh6'2mb bet of the
menber 21 applying the force to the rod 84, [0047] The
AEIChSIS68 Y420 %@eqae@l;{by%‘%tmruaaﬂuf@mw anoun of ikergmains in the ink
haps. ! t 72
SHAREr Y000 etk tl FREMEIRNIR! e UL Bckify Pficn 72 i
Ipodyorkﬁ withir the ameugacght2. s Fat exaniplee ameptivalsedyor,20ch as a photo
i ses th front face 41, a.re face 42 top ..
%p&% Tsal0 40 BB aLE e SiepRb DloskIRE BEHIPNoE & Resitioned
ggmgﬁh§g§m@39&gr of side faces 45 and 46 which oppose
each ot her, and each of the side faces 45 and 46 is
EeMAkCt ed t Reftreng toRig. Fate aitliptak portiem B0 fcamerlxbz a gyhiadrical
ace n

e B SR 6o e L bP Bab IR AR By Rt gpeion 140

tiRaRaRaGhrafe Gambéd 8 &eBao e biltsidé bOMaid BEE Zlat drhend 82
rear face 42, the top face 43, and the bottom face 44.

[ 0048] The mai n body 20 conprises a frame 50, an arm
70, the air intake portion 80, and the ink supply
portion 90. Modyreover, the side face 45 or the side
face 46, or both, conprises a film e.g., a
translucent film Specifically, the filmis welded to
~the frame 50, such that the frame 50 is sealed by the
filmto define an ink chanber WO
2008/ 117882PCT/ JP2008/ 056275




Il 100 therein. The frame 50 is forned of a

translucent resin material, i.e., a transparent or

sem -transparent resin naterial e.g. polyacetal,
Wb/ PRy et hyl ene, or pol ypropylene, and  ,cp/up2008/056275
conbi nations thereof, to allpow light to pass

t her et hr ough, and the frame 50 is forned by

i njection-molding. The frame 50 is sufficiently rigid,

ﬁCh that the shape of the frame 50 is not be altered
eretfe Ehphsistrieegishaelsi O geiendsin thedepth dierioppf thaanain body

Cﬂl !ﬂ’l p ﬁ c&ﬁm@ﬂlgat%?\ O\%@b?%%fﬁ&%O@ %k‘ he &HAKTEeLZI?DanR Qhez (f’fher

expan contract npri ses
Gmﬁﬁwnpérlpheral wal | 51 and a plurallty of i nner

52. T inner_ wall s are positioned within the
gﬁ‘{’gé’i peri phefat’ e Bﬁi.r“"ﬂrr%g Yt LYMPEFS ghealvn mglapissy for

%@l@cdv'ag dpBRIBE aMBblbSin® 2 p@t‘heexteﬁalﬁg rfx%b @Rdndl8s LbfetRe storage
frame 50. The outer peripheral wall 51 and the inner

Whkhber § tasthe évtetiof péthetntdechaexb@r Ki0d eF freezempls, thoait frdake portion

rd~0h t he. d ter

oSbpldF LR RedS ) T S LI Bl o5 e
ahya gletnhﬁ grrioadnfizace tc#ﬁhdeﬁrhﬁlefd@;&h dRegiod 3f the heid &mry 20 in the
face 42, and the bottomface 44, and fornms_a sp

VAP geragacharber A1 y Theavrlvsprieineny 83 2ampeses grlifedh ethi thﬁéod 84.

It "cap3$5d1‘§ a’ft?c% %ﬂﬁh@% &1k ro?g;g Cegt(i) 2 _@f‘%g@&?%ﬁ%@? Iglila:r?nrgtl%r 5,

is formed e r|g t side
amei\w@li@etue ieehrtgmersbeui &3 flaecabstwibn.arithe46p 85 artdthe §anBmemember

o enieTaRah i e GG o7h e Be i B ol thy ofes membe

188 9RAEHENE td tht Bhiter &%@inﬂ%aetnd 82 SR o nRANAEEbPY1 tsff@rmed
out er peri pheral 1 51 and the films formthe ink

Cridhebrougrolplesppndernningide/aidyan quisédefof thesvalmyptopge shimbee d; is in
@]}qgi ctonl?nufn.[ %tnc?h\ﬁ% ax?ﬁgrpxqavlgatmgg)art l | eJH%P ro?%g is 1%%?%?1 ] ne[he air

ape, suc eflnes

teOmuinestmp mort [0 D&k thb diahieiee of WRlrb$ 853 adsahfOht Hia@ﬁ&i‘ﬂ of the
W thin a space surrounded by the outer ri pheral wall
811 COBRNEHIBEOR AL 398 P &8l fr 8o ez aiitlon g dgyaned between the

P&f$4 Bﬂlsthé’fmt&ﬂﬁ V{Id"l@%'jf ki §%;|§% {ﬁ@atﬁlp oftl SCieSTﬂé dd'§4 projects

faces 45 and 46. Accor filmi
pnttwaeirft(em thie comtersafgigd 88 thtnugknﬂera;r cmtmemntcbnmgmwmdl e

TRAPET, 21, 2% SRut IErber, 22,308, def orred tovard

negbelided betddch 4 B@sn‘i‘&l\ﬁﬁ RhIBHEREid 88 chriadiemb Edatih € thelbert §¥and
inner walls 52. Accordingly, damage to the maln body

2oowkien intvehieh thendidiSs ip pappmiddepm p@@gazyngnnther 83. When the lid

i i . faor ce 42 of
PRE P! BgRehetei s ot AL TR e BF £ 986 1,868 ot hhen
ghellgt 8 képatdtas feythithe rs¢a¢zag nidhter 88y e chit fefeimicatinhipgoh 81 is
extggds fromthe rear face 42 toward the i-nk chanber

58 and t he ink
- [0062] In the valve storage chamber 55, the spring 86 urges or biases the

valve element 87 in the direction to close the path extending from the inside of the valve
storage chamber 55 to the outside of the valve storage chamber 35, thereby causing the
lid member 88 to contact the sealing member 83. When the rod 84 is pressed toward

the valve storage chamber 55, the lid 88 of the valve element 87 separates from the
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150 is in fluid comunication with an interior of the
i nk chanber 100. The ink introduction port 150 is
to introduce ink into the interio f .

E &%Hnggr 100 therethrough when the ink ca?geug%&ﬁhﬁnn
|s manuf actured. After the i'nk chamber 100 is fllled
with ink, the ink introduction port 150 is closed by
positioning a plug in the ink introduction port 150.
[89@5@] memban® agaénst upsing ifgee 0AChd sprprgsii& i mwdatgln Hlee path
6%9 n%m{g o5 g‘ ’bn%tde ol?ghnet vag%e ﬁt%ggea gar I%E % t};tle E)l(l)trsrl]gé %F thlervélve
C’shﬂﬁgba:ihamSerCﬂStxs 6pdnky, 00 thd sdmahtuyca@tet eé&irvech thbrime@dt dfiiee ink
translucent portion 140. The transl|lucent portion 140

aIPPﬁfe@Paﬁndvtht Rutside of thgrmagpbodynd) vig the pireigtakg peRien 80 is
%s‘ﬁ?& enial at??’lor dlfnr oup Of 18 Gk chlfBert 108N34 Heeh! fntake

portion 140 1s a translucent resin materi

tportainl &y thd plassuteoofpihs Sntehier eff the dulg kkharh@034) Thequalized as the
nsl ucent portion 140 projects outward froma center

65$€P6W3ﬁﬁmthe front face 41 of the main body 20 in a

Jooesgt i on opR@sHikErof IFI% m, ttltﬂeemk RN asHRESE 98 08npri€a cylindrical
translucent portion partitioned by five

rebve sivepgk alnanwbat f4foamet! xnatle.e @org dirstdd beiond ths/transhiednit partion 40,
%H@Bl% va[:% gﬁﬁ%qﬂfber%g (13 5 art(l% ?suie o(%rt}tle r?t?m ]ﬁ4gye at V\alél| ﬁng 92

partitione

Itt@énf t D valilelstolaf0 @harﬂmﬂ Sbeitémﬁhmﬂie |detbtl4 Gdectﬂih ef the (ﬂﬁﬁn body
wal | 140a_extends parallel to the front face 41 and i
Separddt Builyid sammprication yith the énterior ¢ thy infy eebemt (O ahe Sther
dheliRpee. The pair of side walls 140b is connected to
the front face 41 and the front wall 140a, the top

\1e0G4] 140c i stheonk esuméyd pbuionoéij) elnal s;ompritehel fralen tmewainism for

1 nd the side walls .140b, and th tom

S30 PR e At o R i 22 S nal iy o b e
tsta@ags, icBantabl $o thd MeridVF BRMEBK chdnhRr maﬂt Thefinkt ?plfyrp@nton 90
wal |l 14th is less than the width of the front face

CODBSET hualye dlemeni St sppog P6.aricaling membendi. medit exp o be.

BN chec BGEAEE0s & bANLe BThE bl SLEIRAL P03 of he vaive

and a receil vin not shown
sotdge aharslen Sa) sqhiwichigaie );eaheg g'ten’ﬂbhﬂt?}) thiepdberwett €The cap 95

B FEHC GiFTOE] g2 B TS JUShe ARGRIgRY G Yehahe cap 9

wed b SLAQR Adfhd 937LE Qétééﬁé’d RYtht RGirel bR o 1RE %ﬁd’ bHGf the valve

el emrent. [0056] The translucent portion 140 has an

Storege chqatee 54,42 ifilo supply pdret?btsrfprrwhll ghthe ;thrd@ll hodrd, ol the ink
the. . front. wall 140a, the side wall 0b t op I
Y D P mt e enat e dn STk ol e Saly® ffgrace Bnsbet 54
POBibd isARReted ftBR NN BGply RS 95 RAEEthb 4k adEideb €0 is mounted to

the cartridge mounting portion 276. ‘

[0066] In the valve storage chamber 54, the spring 96 urges or biases the
valve element 97 in the direction to close the ink path, such that the valve element 97
contacts the sealing member 93 and communication between the interior of the ink
chamber 100 and the outside of the main body 20 is prevented. When the tube is
inserted into the ink supply port 91, the tube pushes the valve element 97, and the valve
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the inner space 142 is configured to be in fluid
conmuni cation with the interior of the ink chanber

nal bl ocking portion 72 of the ar 6275
]V%F?Ogﬁﬁé to selectively epter into and bemrpég/ﬁﬁdsmml
fromthe inner space 142 based on an ampunt of ink
within the ink chanmber 100. [0057] The arm 70 i s used
in detecting the anount of ink stored in the ink
chanhed7 stffate§ fremahmezmlg:roapbeir 92 sgditee thei wgiap fiabockihaepring

rtlo at one t her eof , oat ortion 7
e i RbaR ! barerte. Arfr ot SmRRpiepn tetveen
$ﬁbp1@€éhble@f fhk iAk Ehdhnblft 160 hRNG RRltsHRIIfARS rlalOP3dy ) via the ink
w dt hwi se center of the outer peripheral wall 51. The

Sy pqréorg%xﬁuebtybl@hed lred thi drkein hsrink elrnibgr Q0 issuppliet drough
t nk stored in the ink chanber
&%Su}%l&ﬁ c%r@ﬂ%%é al}(ag% has a hol |l ow forned therein,

qouB7f | oat s QUrebésgdl whrtiBLiOHs foasd inhike thp Gat 4@@fthedfamE30 and
nmoves upward and downward based on the apount
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f r A7

?géllggs ggsaitn? :36one g%%‘ﬁes rgjtlﬁ?tg] rg étg?% p er%;l\ 2 @,hOV&hﬁ] Flgh ®)

adpatiedy, fonel anghn ememurﬁammhmwrfra@ebaﬂ 22 avhdn tt}haaear portion .

DN T LTI MY ER e W

B fvedab ke SERRAMorttdhes926R 1O profBRSitriRel eIy fitlhd th @he recessed
Figs. 4(a)-6, the arm 70 is positioned, such that the

shiiamIc0bloqERYide sqsbet dngreemRnt betyrssithe rawgortian 2Rk and Fercover
?Xﬁ%%gr 2 when a sufficient amount of ink is stored in

e Tnk chanber 100. For exanple, the signal bl ocking
pIDGR] On 72 RefdrAed fo Fige 6hotshy wedabe dditbed 10 Be formed in the

transl ucent portion 140 to nmmintain the stg nal .
~ Hove thervalve sigraasihambrs SPniHer? DpiaE slo1age chpmpgrd 1l is
&“Jrﬁ’i@ﬁ lnpﬁlgrﬁmp@e[c%'é@rbe {h@Qf RE sto Y%@Qh&ﬂﬁer%qou'ﬂle 9;; gnslforage
in the i1nk ess than a predetermne
almmbets 0D andklll tafaeswbktaxatallpoyltndoml %Bambnresxtdmhmg/v&pm the front

T ﬁéﬁ Q‘g‘ﬁazlﬂ ﬂkz cheg 2@% i tfb éﬁﬁ{eggp i OE Fxgmg storage
aiERREs 190 ahd K1 17 RRBACASeL), Metiften ﬁo?ﬂforﬁd’f@fmﬁfacé-@p |I§efemng to Fig.

detected by noni tori ng whet her the signal bl ocking
Bothe coihsprings 23 p@ctm mn@@htweﬁmﬂnn ﬂp@ Vﬁm étorwa:@émm@rs 110 and

r _exa n
II:PI éerspqufely ?or Fe eac eocroﬂ ?xhcp Et? 1s coulpled to the

i nt pte 'S useg to rmnl

Bbixcisedngl pobhd &l Al is To@N&E ol e mﬂ;vmlé Imaihb‘ehel Iaﬂ n&rother end.
space [0059] Referring to Fig air_intak

EBf’rOE fighy. gty eodlpringsel amd 2g ereaiplEbio %fr@@ f§%eo41a‘§’éi the movable
lg dlfré)crt adt %i%gn IH]%E s{) ﬁjana%va%dttﬁﬁfront f%ce 41
er 5

t r ansl uc e va st orage cha

brgl thpanvhide trﬂ‘emb@uﬁ]smdéy oddineeti contactchetvid@n alie @anl spnidg823 and 24
Yai\el t%o%%/ntl f]éZes 48} IZEnCEITt Ezncl)gvg 18?n6€%n7bgr %14 i.e., with at least one other element
positioned between the coil springs 23 and 24 and the front face 41 and the movable
member 21.  The coil springs 23 and 24 are configured to resiliently urge the movable
member 21 away from the front face 41 by applying a biasing force to the movable

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



thereof. The val ve storage chanber 55 extends in the
depth direction of the main body 20, and is in fluid
conmuni cation with the interior of the ink chanber 100
a\&otzﬁ)g/l%ger end thereof. [0060] The air int alﬁ‘é:rBP{oBém?&ﬁ
8 SO conprises a valve npchanismfor selectively
openi ng and closing a path extending fromthe end 82

of the valve storage chanmber 55 to the interior of the

i nk chanber 100. For  exanple, the air intake portion
80ring siorags eshamberall Wk and ghenprig? stomge p“harnlgerSBll are sufﬁciently

SEPIuRP R Bh e el FRusn R i TR e are

f'ﬁ%bxﬂorﬁ@%; addht kdoppdeite/@ldd &f HeOr RGE fab AN theSRight BRection. In
val ve el ement 87 conprises a lid 88 and the rod 84.

Tadker papsisabe pejl spring 2R dvpassiopereclegt Wrtheuppst ofd efifbe Gery fapp 41
R s e R

skalbivagende fithe ifro8Bfatad/lethtuhtoabigiipplicdnd f the ifiwadface 41.

t hrough, Wen the ca 5 and the sealin nber
égﬁéﬁ At t achSPPROE FEniEt Qf‘ goaa %fn aflﬁ@n&mﬂg%fnﬁ ¢ 1oR face 43
Q)'f FiheCHRITRLY. Cahl BchpBAlk r§e1mﬂe§ lffpﬁgﬁ&'tsbdﬁe H@@aﬂl@ fn‘éhﬁgg 21, such

hol es, and an inside and an outside of the valve
sﬂnaﬁ iﬂagr@ovebia mserbesl §lisles with ragpagt @dhmmmn cbad)r h apd thegipporting
tin ort.81. The kQ 84 | rt Q the
TRIE TS, iR il rall ok Bkl AR A, ' (@ hGote

SAemtﬁr besssiidasin shb@)rtéu alel e hoigfs Byhde dippoeriyiahbat 118gind a
port 81, such that a gap for_allowing air flow.is

FSEPIREIETBTNSER 1 Aescrib Bier aride SRRPOTtRESRFIBRer id P |1<°sméﬁgra1 with
0 n e
RGP RG e P TG0 R BRI hegrrane

certialhyi mta’rd@om diret to Tace POO6EEorMiyertianHé 9 \tmﬂemhngfremnttop end

87 sl d | t h
of e BBl R eteh oF RGP PreraRtiouhs top it b gend
téihlﬁ)oli %hioBQIZUEBHﬁéd 83a 3Rt BndPOSiHe! LEbnld ordtiC ot ARl iitéhding

8 is separated fromthe sealing nmenber 83. Wen the

Iupwargs écm é%% i herferr@@abqwn ﬁlmmgtrndammrﬂé%md the top face 43,
ows S torf8 on }l% t0 beﬁ n’bﬂ m‘fé‘gl%g?{‘fh 1rr230{1on otl {hg n?a?n body
separa ron1 e sealing e
QOnnunlcatlng port 81 is opened. [0062]In the val ve
storage chanber 55, the SB 86 ur es or bi ases the
THE%1 cmertie sypmewina@ebirol iig svbsheneSeihe Hamp sihe o the
SfrBRAL Ml doP ) 4 N 8GR of DENAUNSSHOBAA ERBINRE the
55,to ghe out si de o# e val ve storage chanb 5,
theesby Tausipportitgeehibdr hsnbarteB8 with the lﬁ'ametSOI zmei comprises a

ealln 3. Wien.the rod 84 is esse 0

Tl roHRoe 0y e YLy BaEretom dnBSTRS i 48 zgeond
gbﬁlﬂﬁ nbs %eﬁﬁcz%afr%% el @M He@st PORion 124 in the direction of insertion

008/ 117882PC17/ JP2008/ 056275 15 seal i ng nmber 83
é@alil n@*@llthtcgthq@omnd“eceoﬁﬂ ahcisa Te wg'tl%l%A@amcbatrﬁgll fyont end of

at.h e inside of the valve

eoSszng g lgﬁ‘ggg %Lgextte P’I%eo }Ns?ide of the val ve storage
q;(b[}symper 55 irefepenedigand)Be abdRRYBL0H)| 08 nxehbie@ember 21
the interior of the ink chanber 100 and the outside  of
erb thfetoMeryerpber 22y gcordiae & rn pRbedi@eaitthe Aresent jigvention, are

S f5h0 of . 4t he

ﬁﬁx@t i Tg 0 csy%r { efeﬂbgrl r2|2| ﬁ%sa e&dééa?rt[é?osglgé; 0. gnd EE cbrﬁfgured to
pcwmwdete oe relveportidre2(basf tiof méihéodnk0 mbtzen‘beffh& 6())ve|r sember 22
equal i zed as the anbient pressure. [0063]Referring to
Fig. 7, the ink supply portion 90 conprises a
cylindrical valve storage chanber 54 forned in the
front face 41 bel ow the translucent portion 140, and
t he val ve storage chanber 54 is open to the outside of
the main body at an end 92 thereof The val ve storage
chanber 54 extends in the depth direction of the nain
body 20, and is in fluid communication with the
interior of the ink chanber 100 at the other end



[0064] The ink supply portion 90 al so conprises a val ve
mechani sm for sel ectively opening and cl osing an ink
path extending fromthe end 92 of the val ve storage

mber 54 to the interior of the ink chanbe _ <
' @2@% PP portion 90 conprjses a valve el err% %/9182908%5&7

spring 96, a sealing nenber893 and a cap 95. [0065]
The cap 95 is attached to the outer edge of the end 92
of the valve storage chanmber 54, sandw ching the

seah iflagshaperberesfBidingen eipetune shapcTdfehe epr oG tiamd0lt. he he cover

I nber 93 h f d .
RGP 17 BUBR VG PO 2LA(588 A2 e BRdr i 2 dpe men
R3dpne atopacnest ﬁc&gen@u&@ﬁngdeetogffademe &nle QRir0body 18, a
val ve stora%; chanber 54, an i1 nk sup tﬁ;Rport 91 is

fhoteraavaby? 14 Frsinglang e@wnmhéeottcm fpce ﬁé of fiR me{hndy ZB{?}’lﬁﬁ wall
23 PR SRL 0 8 LASUCRE0S P S ol e R 10

Sufil yhdperverilthehight ixﬂkﬁ‘falcdﬂ K6 ofkHer inaigebodP 20s TheuwilBR 1216
thg?cart ri dge, nmounting portion 276. 5%066] In the

PR HBE VG is coEiEdsitn gocgmmpd dighagpia gt an
\Alb¥&inkhe Q‘f)&tnog 53 {h@ t$;h@alfj2 1R OVEOmMEL RS 22thE ﬁ)&lﬁon of the

path, such'that the valve el enent 97 contacts t

sexalface g13 nce“ntbe a3 baglpol 2¢ clefinmsi ac ktdhong tyetswel@ﬁo tthpeebetween.  In

|nt r| the i chanber 100.and,th i de,of. th
Foistiy ot @ REoRARER monen TRe: e e HeRdadt g oo

IbBB}OZ(I laiamlayltse foREd i tROob w@ﬂzli bethé eher pusbe2t he vaI ve
el enent 97, and the val ve

i@ﬁ?@) 117882 Fde/PIpgnios suHs 2?@5&%2 id| asprppiitigd 9B dher igpe surface
%@ tcg\?ersig Be? 922'@({]%%51; %Bth@u pﬁ&g thﬁ’le l{rogérnglefngér % Ofrhe

e Spring and port 91 I's opene
,@c(gemdg stgxlpyzl(l el Zimmmlpoanmmmoheipmmmg tontke ragtwed potiofs 59
t he j nk_chanber 100 he ouf si de of the LN body

565605 T mAtng SPR @% i thpreeesaLpabty Shisgmed i he top
tfekl:% 4B K tHe i Body ™0, &RHARDE R étlg% §HQE’ hh@(ﬁtottm REGkdtdRion

tube to the recordi ng appar at us 0067] A recessed
;6@ foringd 1% thebsttéro rfaxredMlqﬁ thetveain bpdyf 2t e Aépsordfngtyhéleﬁlraar@dy 20

zémdvea re{ef?r ) E?'é)n 69|sforned|nthe bott om
fag%gl A MHE 5 "$HEr ecessed portions 59 and

§0o7engage WTHR ridvaplRGhdnit@r 8t haPs c&&ﬁnamﬂa}ikl and &hﬁmﬁgurdfd to
Fig. 8), res ectivel &P\ formed on the inner surface
epeTERdate ¢ ponipn dpef theywaindady poihercsh I Hts’ffaltlﬁeember
i & L fferG TaeS 1M8a.  Th
g?o}}qsegﬁﬂa\{ngg%tr %%g&:ﬁgt i)a%ete . S% hgﬁ?lecegéégmgort?on ©
mhvalsde ehendter pr @pmpﬁéemg fadne wa1121]51 facsng iltetfeht fwetdieof the main

e oo} LS copging B o e AnaT TREVEDUEN SohbaPmasl 164

[f%@l,%]g Bﬁ)@nngmnecé B 5 ®e nfiin Bd$P0] NRASHAT BOEcRBRIDBE left side
face 45 of the main body 20 and a right wall 166 covering the right side face 46 of the
main body 20. The walls 163-166 define a space therein which is configured to
accommodate the front portion 20a. |

[0074] The left wall 165 and the right wall 166 extend from the front wall
161 in the depth direction of the main body 20 and cover the left side face 45 and the |

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



front face 41 above the val ve storage chanber 55, and
a spring storage chanber 111 is forned in the front
face 41 bel ow the val ve storage chanber 54. The spring
r nmbers 110 and 111 are substanti al

?fn rf@gf chanbers extending fromthe frontﬁé?ggze[mgmz7~
tomard an i nk chanber 100, such that at |east a rear
portion of spring storage chanbers 110 and 111,
respectivel define a portion of front face 41.

Rideasthe wg . 165 gnd e righwelbl 66 aspes avsks spacen il g side face
9344 HOREH AL 0y U Ve B HiAYECBTRES 0N

$m76Ngs 23 amdn Zéélbb&ne@tuai ted pfe@erit hechticmtat feasten dokti@t of the
one end and i s coupled t novabl e nmenber 21 at. the

Sropehle Brgberg digs sybetantialy ﬂiehsémé 691Pr a53he FRyQr o dnkasigrecin the ink
@ﬁz@nbgp}w §|%httlgit M@%J\;agl@ tmetn%%ﬁzef&%a elﬁqn%aﬁesrﬂ?%/ ﬁ\p Ic@l_or to a user.

I rect contact we e coll springs
23)7éhd 24 aﬁ&ie tnevable onémifea @@ ebinpaingt 4 kignatobladding ararigement

or b di rect cont bet we rings 2
Sy Jhena bt Froata 8. At TP G0 SR Siprorine
Bdrs 168 8nd 189, kHdeabrob®a3t71 QRS 191 Refre S n@ﬁﬁﬁ‘on%' bddOfESbening
between the coil springs 23 and 24 and the front face
490 forroed therethpnpgh! e menber 21. The coil springs 23 and

e confi,gured tq.re
ﬁg)nz]rer 21 a\'l/\(gi;érr];nr%to%%%? f(:@i o@?tﬂ%eycuyou T8‘}b{/§ %%r%g %P %1] genéer of the
Eroasianigl 6ff parlehd eutd g sTixveabfigirdeioteepose the tmslamne portibm 140 to
Qrder to stably and evenly urge the npvabl e nenber 21,

thsoutsife “26081}6113}?‘8@?3@@@7‘31‘]?M%)@QP@S@Q%PQSW%WCHW at feast a
Bh6R DAL LA Ll ARG B ot ss R b
memgért 2diiy ecthicosecafd positiomai ﬁmbe»daynpk() the cgtopt 31879 is formed by

03|t|oned adj acent site. e t

b reuidenea o A B BOp o el Mo druse v Togiop 166,
STk Mgk f2cht WallNA84 hADMEdids WRBE I 40bQ Fe AHeRest 8hdioRf 46.herhe
front face 41 than to the |lower end of the front face

qutout 489 exterdsclenmh theplroni gvadl4l 6]l seqpwaridlyi inribeldictctige of ingertipre30.

V\?&h ef’?kd a%id{gh k r%@%%g@gjl“ ;danniogrﬁtélpgﬁ%o% 57161<ghown in
Fxgr B da Bght@miting BIern%ﬂtdaana ligheret@ping alkgedSofah dptieal bémor230
50. The supporting nmenber 115 sup&grts the novabl e

(fResern 21 Shcrndiigh tRecwrwdSTe roerBlre. Jighd | e fopm the
TAEOFFIpd 8 TR0, AOAAE oI 9 SHIRRIH 00) THOBSF
ﬁhshmnuabhwnﬂmmbenmﬂﬁaiwnsﬂkd@hty supported at two

ts by t sup menber 11 nd a.supporti
@@h@e r 116 E E‘% éP%ngle BIOFIES% AIranggEmeRt, S%Sg F?If‘ﬂrgseﬁeanﬁ‘é‘i‘al H%Ckmg
ﬂ)(ﬁndn{“l g0pRfechd Brolh@e fFFdlMRa? Qo1 T eheSURRRET bNGsEFRED @@ The
onprises a first portion 118 extending vertically

ﬂgﬁébdwhnemmﬂhelﬁapsba@gd4@m%aeseomndwponh¢dﬂnmﬂdummDnon

FRESHYAR1 on TBF SO EREy Papiorm sphrSh AR b et gt 190

ﬂ‘safa@néaSbehmdtha sioaKbReihd portidbr A8 or TRderls oF tfnf Qihal €N6kking
of the second Eortlon 119 and extendi ng upward. A gap

aergon 58%a theoyint disectige ard thhsutseiclBidopey reftemgular @pemegs in the
{@9%&%363%g$%é§ﬁa$gwgqéalIoms the second portion 119

irection of the nmain body 20.
[00230] The s®pfeaitg ROFiFERD e sighbl Blaskisypatiamnt 8als sonfifiged to
same shape as the supporting nmenber 115, and is
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
extending vertically dowward fromthe bottom face 44,
a second portion 125 extending froman end of the
first portion 124 in the direction of insertion 30 in
paral lel to the bottom face 44, and a hook portion 126
forned at an front end of the second portlon 125 and

[ —




accommodat e the rear portion 20b of the main body 20
therein. The cover nenber 22 WO

2008/ 117882PCT/ JP2008/ 056275 18 has a fi at shape

corres ondlng to the outer shape of the rear ' <
MH20¥Hd¥eover nenber 22 copprises a rear maFPEQ%Q%%“QI
facing and covering the rear face 42 of the nmain body
20, a top wall 213 facing and covering the top face 43
of the main body 20, a bottomwall 214 facing and

cotee fntognt dmewtiomatfo ﬁﬁ T af ¢heddptish! sdnsormiOnpiovidgd 20, the cartridge

| eft .wal | and cover e i

b i RA 2! B5h0PE R PR P S o7 B e
IFnERY Sdrtifg21d1€ The gﬂ%hal Yl&tRink 30 Rioh6 80fis Fdi@edraf £ rdamdyatenal
20. The walls 212-216 define a space therein whic

oot éues @t albovadighintiroiat @eﬁﬁ@("lgéa?r AiFst the pathos. hahh traﬁehng
t € esin
%q@n% [@‘2 gﬁgea ﬁ%ér’ t?rl[é os?1gtﬂo¢ a?%%%n%%ﬁa%ﬁ%f Pﬁe&ﬁ*’aﬁ

etiaPclefng adsach plgateathi Adiemetess thbGRMDak Henkelggovear 89 may
I n anot her enbodi nent, a Iatchlg% nﬁ%ess Pﬁ be forned ¢
iR 2 B Bpmed eba AR HSSTERder B dy S oFiEng ﬁfd&}%%ffangemeﬂ
f196 G nF Rt DR dnflR iEhh ofikl Rifh 338016\ BicAMBMIR 238 Brovided on
[0072 | The projecting strips 210 and 211 are posjtioned

dire ¢aifeidgmmenntingrifodive 296 dutieg Seveeuntingrbbrhedok eatjrideehl to the

to the ope V. [ o28randan

B8 P Bl o0 Y SRS Bp 01 S3bD o
réieh MeRAsISKElcPAsdsinanslidligndo phks tHhe@hipugh ecilienda sdth oplight
210 is fitted to the recessed portion 59 fornmed in the

peyingabercthmough.  Referwag o Baty 2007 (Manthe iswapplayides prgieement
%%5 ' :ﬁ gg%rk%deﬁ ol ¥ t’d& ded &P td Q%hs'iaq GHd SO?QheP‘EH ! {vﬁlp 169 4n@riedignal

ton1 e mal n body
Adm:bjhg Iaﬁglg¢meﬁd’ﬂ66 Ipmj d‘l:tstfﬁdly th2 @'roanwalt hel aymyefmrmwﬁﬁent vl 161.

OB st JOG ERGET Ay T RBERTe e ¢
frfb%ﬁm‘ﬂo&{d' %112(9%r&)fvest 1% i RIrRedOdYpRQitd @S RF the sf@hﬂ blockmg

novabl e menb has a flat shape correspondlga
theiopudér ”s“ﬂrmp@nabbloplheg pm@ml 1Pbis ineaste@ drio theneptiggal £36 of

?}g %p%zﬁl séflgcg ?gg S”FHQ’ %%l& ]%%ku\{\g lp{)rtlog ]1 9? ,atﬁé’iggnfh h)?oci(fn%yomon

1189, dn@Rhd ﬁlﬁ%uﬁﬁy gémbm 60 ﬁfﬂérﬁhcb@tﬂiyst %Qme 2. ot (il e wididH 1sjb61¢11e1
covering the bottomface 44 of the main body

veth; thoarrew PEsng Shectong ﬁ%FIB%f%a)s%(@e 2o Sigal kg portion

T8 BP0 P PR e g

defHerfastaplapace., amememmumhspmand\mﬁnmtguowdlmodﬂwanow33of

the f t t 20
Hi BRu Ehevien gt Siose! SRveRatore Ak frgfer g o
LfLall vl H']oclkgh%l FdaRknly2di ﬁ(%ﬁfoh&ﬂm%e nh@ spRien 4D00yitR thisddfiguration,

cover th eft side face 45 and the right side face 46
of latehdeseribedl brodgdulO for Tetarmindrgetheyvitien of e imbveairidee is readily

menber .21
performed.

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

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



WO 2008/ 117882PCTL1P2008/ 056275 19 slides, the |eft
wall 165 and the right wall 166 act as gui de surfaces
for the left side face 45 and the right side face 46,

h t he novabl e nenber 21 slides snoot
[S\gé’%]}‘)l?ﬁ%égn enbodi nent of the present invent r}gﬁupzé){)sm(zh
| east a portion of the novabl e nenber 21 has
substantially the same color as the color of ink
stored in the ink chanber 100, such that the novable
mcethrbeatrtrﬁrgen@adﬁiﬂgwohhmmat es the ink color to a user.

{g&%g :Il :{ge arr abl 5 gﬁ 16%15 gﬂﬂgglgfg gcls%lg]%ﬁ)rhg‘e coil spring 23, and

M SAp SRR 'Earlgﬁbs @nf?gﬁe@%s ért brdvadpiieret hew@porting bars
supporting bars f68 and 16 slide ?}r)o%s 171 and

ig andalq&ae@ssqsﬁ@ngbma %ffawaf thafrentarllold feqieg thefroptdpepet of
ST B850 OSHENREERE 1405 hee Gy SRR o hO e

1Biage @hgntieha 10, uihe Whe sLPdortisy Bzﬁnlf69 dseed pb@memmq)ohmag to the
transl ucent portion 140 to the outside when the
ARGt sageeshieber31li s in the second position, such that

Z@OSbﬁaSt a gf{glil r?%ltoo[flgg he as LA Vﬁ»‘f &at s%rohin%rbailﬁ%ti and 169

xt ends throu tou 187 eén the novabl e menbe
2dtendsfrom thehserfBeaditics foms vkl b6l inFoy d@ﬂadmilcepn offthe rnamcmdy 20.

S P TR SIS 0 AL B O o
fiacitnd it Beich "t&%ll‘é@ﬂﬂlg B40goRAG HepshdRo tmb400 0@hd the

the translucent portion 140. The cutout 187 extends .
£oibapritgeld isowtaredvanl the spring @wmphﬂngber A1k Hee sippeding dar &8 is

%xﬁgx%dtlln %Qhescgnl sylpr%r% 'pn% tﬁ (%1}192 I}%gl?9 }s m%e%‘teg?rﬁlg gh% @ii% g;’)ring

€ car shown |

a4li zg&li)rcﬁxlfglj'z tthm@ﬂadpﬁﬁ@rm ealacmaud: mgipbrwde@}eth\tisﬁ@oedrgrmm 168
of an optical sensor 230 (shown_in Fig. 12)

%1%1*‘%?9?0“1817 Thfediesridgneo! W@rﬁtoneaﬁdt%taaq%ﬁf ﬁﬁecoﬂ springs -
grﬂf%@mx ile0% %géiﬁilg%regg&rqﬁzhé hoQughy bhe cutout 187,

e si translucent portion 140
(3;)88]' radi at d‘dxe\mmﬂ lsprinige 28 iagth24 aleGO#B}cEhien smg sings, i.e., the coil

bl ocki r.rangenent 185 co S nal bl ockin

SIS 01 1RRG Gror SRHTFSTE MEOIREd TE R PRAIoFoes dhamhyry PR and

| lf@Hén' tﬁ@fr@xﬁt ;Joﬂﬁﬁfzbh i%ﬂnéged thﬁthé hﬂﬁ@ﬂ»le Blea®bki Y [ABELFRE) the
189 is bridged over the cutout 187 in the verti cal

d@llr seingod3 erd 2hergé pobies thaliniovalge meTiher 81 gtk dspwioriawgy from

0 0P, B BB 3y PG50l B ot

ﬁféﬂﬁepjl the signal blocking portion 189 in the width
direction and the cutout 187 forns rectangul ar

ALY ngs i n Reffaring @digrmP(ag anbBbadle 16l gTQOéfgﬁél;fsl foupagl in the
gw on r Szgﬂ'z{]&ogs sfe!::t oal %ﬂ%{)e E)pﬁwséhgg %Irooblk aeki;g Qubstantially an

con
mverted U-shape. Referring to Flg 10(a), the supporting member 115 is inserted into

the slide groove 171, and a projecting strip 182 extends from a bottom surface of the top
wall 163 toward an interior of the slide groove 171. Therefore, the slide groove 171 is
narrowed in part by the projecting strip 182. The slide groove 172 is formed in the
bottom wall 164, and a cross-sectional shape of the slide groove 172 is substantially a

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



WO 2008/ 117882PCT/ JP20081056275 20 enter into an

optical path 231 of the optical sensor 230 provided on

the cartridge nounting portion 276 during the nounting
cartridge 10 into the cartridge

Q&9§&§%¥§§% The signal bl ogking portion 1839?£}#%%%ﬁ675

of a resin material which does not allow light to pass

therethrough or alters the path of |ight traveling

t her et hrough. For exanple, the signal blocking portion

J@@Vﬁdﬁ,b@dfa)pw'wdtimﬁ stelp 8% extenviatfemi altop sizfacgdpiigje ottom wall
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whi ch . does pot a||OM/|I ht ss t heret hrough or
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ta?ld fHedRok 26Rbn 30 bonthdi @aci HRA ﬂleﬁ%héﬁ&h@& p?&%gmnber 115
86 Is positioned at or adjacent to a dista nd of

tlh‘élr'lhgtpmwaﬂeﬁ thé Suppartidg trieebsi glﬁaﬂen@ﬁ towkidrihe gapri@Agedehe hook
f t he.f t
PO VLI £ EThe FEVHER eF dR g4 FagLAany Uaelectng

GERPI82588 Abdeld Ha diﬂtl‘itCKdole)oﬁantlIZOnsh&Q dver@ach othé. I When the
portion, and a pair of grooves 192 is formed on

6‘1991‘6 gertign 47)bas Cémnbteﬁ evaithmaiciepiingckiim g8 pencei Bhmpyable mggber
%'1 apa }16%%? Ebc%g%(pé}% Bbtcﬁqsags%&xbleﬁ b'e&%?er &€ g%c%g;o%otnhﬁo is rechved

optica he optical sensor he signa
thlyothiks i projeprret btoip 1821 whbrh ehes idgaabmblly ois katrgipedr t Tbhe st@®rting

and th nk, supply. . orti n 90 in t a first plane,
- SgoenTia RS whih 18 ety papval BiF Bsadie malies, and
[} 5@6? row 33watn E‘Jeg?ont gé@dn 204))s in@REd 1S (1R B&Able member 21,
bl ocki ng portion 189 and the signal bl ocking portion

e mavableseernbey 24 écwaell waefrfeom\me dtoni Gepel beth P?lb$mmg% &3 and
US40 AR o ey PSR, b2 BG8L mb),

ansdblti @b@BEr AMaYmbin®fini Ak first @b@ﬁc&d (dhowhhi@g Figk 2(b) and 9)
chanber 100 and the signal blocking portion 72 is
ﬁé‘%‘FSPP%%ItOI the epablp msmbspné e furthest djgiange fipmgfront face 41 of the

| O
GORL by &1 Ofke Aol Gha R3O LBRANPLOGE i GoliBEn by e contact

cartrid ge 1s readl
fetwfeon rl’Ed)rOJEeﬂﬁ)&G}ﬁlm b82pmdj thmhooﬁtg)ortmnt 126 randﬂib dogtact between the
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cartrid

B S S P dﬁqaém%’gffom fisg 41 of the main
mbwﬁzong portion 276.

[0087] Referring to Figs, 8 and 9, the pressing portion 174 is positioned on
the surface of the front wall 161 facing the front face 41 of the main body 20. The

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



[ 0081] The supporting bar 168 is configured to support

the coil spring 23, and the supporting bar 169 is

configured to support the coil spring 24. The

bars 168 and 169 are positioned o

p?@%élggzthe front wall 1 facing the fro%

of the main body 20. The supporting bar 168 is at a

position corresponding to the spring storage chanber

110, and the supporting bar 169 is at a position

ck r &@p@rc@m@pqrtion he spepargied fromag diseh arrrbeﬁthe Irpd 84 when the
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f.romthe fro ace the main bo 20 i.nd den
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[RShERRher sl 1. t Refeh$ 10 B{g8)2(aN gl(b’z(’ (3*99{; an'dh@o)slhﬂaﬂ%mbodxment

groove 171 is forned in the top 3,

f Gespreserttinemien, éifaieingke poréion BD ihecogeredlne thrflpnt wall 161, such
a I BVEL ha err,i n

it%%%l; Q ngakséagx%grrl t8 ns ngt e%gc%e& _jﬁgx% ouB Fd];elsoé“ rt € 1%1( Tbg? g?

shis mbadimente relafilely afmdll alrpfooqs e{ﬁdstl rughbsited ibpt BAnax F@ad%(a) and

from a botton1surface of p wall 163 toward an

iz piedprmse 1t fantayalldal @q%ks%alwlbe drgvay igtodhealr tntake gpitiga 80.
N&@N&le‘gz Lrefesridador \é§d2(h7)'27 z%f t3(§>’aﬁ(p§(d§’r39i {301 g %39 be

82. The sl'ide groove 1 ofmed I n'’the bottom wal I
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%’@)?Bﬁ om Séﬁ’g%%:: *‘%@0\‘@- Ig%fe,fs 18 14 ﬁmgfﬁi 88\911'11(%1[, theyepgire air
shthidlepor¥ 20R8HAEFRA2RETA dR2AGBHREEZARr 22, sudh BRY the khAlre air

and a projecting strip 183 extends froma top surface
antaleerieortin §0gprropesked f1@d theomeamioe 4%0. i Misehd mpvable merabes Ri groves

9’1[ %Oﬁle fl t %os-lt_ ogtrtg ];'glse ?e]’%m!icp ?03%’(10 d?hegmp ?n\{&e %{é@n remains entirely

arr owed proj ecting. s
w1thm the movable member 21, however, the air intake portion moves closer to the

C%PPZOOS/O\&27\

opening 180'. In this embodiment, air is drawn into the ink chamber 100 when a
component of the printer contacts and applies a force to the rod 84 of the air intake

portion 80 via opening 180"



[0085] During insertion of the front portion 20a of the
mai n body 20 into the novabl e nenber 21, the
supporting nmenber 115 is inserted into the slide

and the supporting nenber 116 is (275
%ﬁ?gMﬁﬁe éﬁlde groove 172. en the supportlﬁgqﬁgaggg(ﬂ”
115 is inserted into the slide groove 171, the
projecting strip 182 and the hook portion 120 contact
each _other. Then, when the supporting nenber 115 is
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parallel Sln the widt w1se cgregtlon %ach case ZWSI compr?ses a case f?ody 281 and a

lock lever 283. The case body 281 comprises a storage chamber 282 configured to
selectively store the ink cartridge 10 and 10' therein, and an opening 284 is formed



adjacent to a lower end of the front wall 161, and is
formed at a position corresponding to the ink supply
portion 90. The diameter of the opening 180 is greater
tRBNodshe;se ameter of the cap 95 of the ink Syppl¥roos/0s627s
portion 90, such that the cap 95 is inserted into and
through the opening 180. \Wen the novable member 21 is
inthe first position, the entire ink supply portion

90 is p05|t|oned wi thin the novabl e nenber 21, such
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optical path 231 of the optical sensor 230 provided on
the cartridge nounting portion 276 during the nounting
of the ink cartridge 10 to the cartridge nounti ng
portion 276. The signal blocking portion 199 is forned
of a resin material which does not allow light to pass
theret hrough or alters the path of |ight passing
t her et hrough. The signal bl ocking portion 191, the
signal bl ocking 199, and the ink supply portion 90
intersect a first plane, e.g. a plane which is
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[ 0091] The optical sensor 230 and the optical sensor

235 are positioned on the closed end side of the
storage chanber 282. The optical sensor 230 is
RPELickRNGH at a wall surface 286 which for ms pERgeagosinssars
cl osed end of the storage cfanber 282. The opti cal
sensor 230 is configured (a) to detect the type of the
ink cartridge 10 and 10" nounted to the case 280; and
(b). to_detect whether the anmpount of ink in the ink
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hasipassaph prgueh dha ondical padh ?c3h of &@m@é@ql SOt axxdrhg@%métp@ from
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

| oner portion of the wall surface 286. Wen the ink
cartridge 10 is inserted into the case 280, the

contact portion 240 contacts the distal end of the

si gnal bl ocki ng arrangenent 186, and the contact

portion 241 contacts the distal end of the projecting
portion 181. [0095] The | ock |ever 283 is configured to



opening 284, and to reliably secure the ink cartridge
10 and 10" in the storage chanber 282. The | ock | ever
283 is supported at one end, so as to be rotatable
Xis 290 at the upper edge of the o .

gggg&#ﬁggﬁock | ever 283 conprises an operatlﬁgﬂg@?m{%hnS
293 and a claw 294. The operating portion 293 is
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R SERE it A AR TG Sy folheio? Dyt SEngd 23 34 and the
2B Wal P HIRSER 6k mAREE D R Prdisedt 38inbBhE idRedYurfBe NDY 86the Mock
the direction of insertion in a state in which the

Hyvad®Be menmber 21 is statlonary and the main body 20

E@é\’)?}s bggwarz e%err%%%r t h%rl% {Bgrt'r‘ga?n cont%‘rﬁllirggg ?tr(ﬁs theP)%eratton of

'thased’ofrdtwapparatus 250, The main controller 200 is a micro computer comprising
. a central processing unit (CPU) 201, a read only memory (ROM) 202, a random access
memory (RAM) 203, an electrically erasable programmable read. only memory
(EEPROM) 204, and an application specific integrated circuit (ASIC) 205.

[0102] The ROM 202 stores a program used by the CPU 201 for controlling
the respective operations of the recording apparatus 250, and a program for

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



the ink supply port 91 is connected to the connecting
portion 285, and the translucent portion 140 enters
into the cutout 187 and into the optical path 231 of

t@%z@&hiﬁ%@! sensor 230. [0100] When the | ock 'ﬁﬁ‘?fmﬁ?ﬁ’%z%

is conpletely closed, and the claw 294 engages wt

t he groove 299, the Iock | ever 283 is |locked with
respect to the opening 284, and the opening 284 is
closed by the lock lever 283. At this tine, the main
l%@yw% agfa foh éeninekardy storingl g @@eﬁ@‘@eﬁi%ssedrb)fuﬂlg@fé] 201 for

f I n
RO a? s el RO Rt W LFE R e
Samhanewﬁgﬁfﬂmep&wmh@mhmﬂeﬁer 283. [OlOl]Referrlng to
ﬂPb the nmain controller 200 controls th
t|on

ofReferang tckig)i ngpdappdhcabssd conieo! bPﬁréi A% #he optical
%%Eﬂ' @jd &hd %QQ)phéal @elmncﬁ% C%%@B\g%%' toGRITRKIE '269 3\ drive circuit

central processing unit , a read only nenory
(RON)oVE) 2or @vmnmmwmcmgellmnﬁhy p{rRARE iR Bppagatus 252 and the

| ect II bl bl, d onl
Bty & SRRt PO e S lglike to
Ghd redbrdind %‘m@)us%@@ anBQh@%ia?ﬂ@wm QR ah O eSmALHM ROkiAMhe

used by the CPU 201 for controlli he respective
aeserdang apnaraigs 2§Qqereraé6@@pment§d aquaM @20250, and a

@g I%tgi Ia:’jngf60rl dgcf @!nggi.llh BJ%% ecg%%&g th%frecotr(%n%ﬂgad 272 based on
U6 2R8I mgs&amr/ 20084 065G Siga8, Csnpgﬂle\dnfrkmaﬂleaAﬂ?Im 205.

tenporarily. stor the respective data used by the
s I08ye bf inbyistch gy fiehapged gt AR dclarun e ReRATomAbe nozzle

SYOLERe é%l{iin%%ad jhags, or the like to be retained,

even after e power is turned off. [0103]Referring to
F1gs] 1 and Th6 pptidabsenema@3 ¢ omputs serfsoagighaB #@sedtdnahe intensity of
%Q}tui r%ggived by the light-receiving element. For example, analog electric signals,
such as voltage signals or current signals, are outputted from the optical sensor 230
based on the intensity of light received by the light-receiving element. The sensor
signal outputted from the optical sensor 230 is supplied to the main controller 200, and
the main controller 200 determines that the sensor signal is a HIGH level signal when
the electrical level, e.g., voltage value or current value, of the sensor signal is greater
than or equal to a predetermined threshold value, and determines that the sensor signal
is a LOW level signal when the electrical level is less than the threshold value. For
example, it is determined that the sensor signal is a LOW level signal when the optical
path 231 of the optical sensor 230 is blocked, and that the sensor signal is a HIGH level
signal when the optical path 231 is not blocked. The intensity of the light received by
the light-receiving element may be zero when the light emitted by the light-emitting
element is blocked or the path of the light is altered.

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

the light-receiving element.



sensor 230, and the optical sensor 235 are coupled to
the ASIC 205. A drive circuit (not shown) for driving
the respective rollers of the paper feeding apparatus
239 ARd1she transferring apparatus 253, an IQQH%PHmw&ﬁM,
for entering printing instrygtion or the like to
recordi ng apparatus 250, and a display device for
di splaying information relating the recording

aratus 250, are also connected to the ASIC 205.
[[5 Q4] The hdiierBpnta Bigs.HI& and 1o(by swemplasy time profiles of signal
I rigng,
18%% ﬁ‘?t gﬁs%ﬁgléﬁigo&ﬁiﬁﬂ 3 t"hP S%tzd g%g%ﬁ?ftzﬁg ag% h&%gg%.[ nsor
Aﬁﬁ‘ailudng’lgieymoﬁdmaglolﬁkhd Blk&tehﬁm‘,gel MEhI)‘e dﬁp&tﬂdﬁﬁ@éd&fﬁiﬁn@to Figs.

redet ned timng fromthe no 274 of the
ﬁé@g Pfeﬂe L%h@g?alpm t 1((5@%31% é‘gBﬂth\E‘i‘% ofdhesegpor siggals outputted
TPt DpBen §a{smsm%hstheba§r%§h Lok B85 LSS houRfing dfgﬂé ink

recei ved by t i ght -recei ving el enent.” For exanpl e,
aﬂ@mbglék9@dmNMﬁhlgnals such as vol tage signals or

I asea oty e AL BRI T 65 1Ghis WhePbals Gynd sl evl

lof et sehRE il REtpateEah theT icHERERF 255 GMad tHRUAIPEHHasE 10 is
fromthe optical sensor IS supplied to the main

aynnied 19 he cag@80 antde sHee ?ﬁa‘hﬁ tige mEe 61: pethe spaldetebpithe sagsor
{éﬂ(jﬂ ohtb%ﬁ?aeilﬁlérg E}resdpggﬁlser{sgr tS'd!'hg{Itﬂeq}{f’ l:ar§ dgg % y\@&ﬂxtetdqg the

ectrrcal Teve age val ue or
vade IS0, ofpdctivalie nden tB& sipadl bl®kipe gitéon tShaentm ireq| gl optical

to term ned threshol d val ue, and det er nm.nes
PRUCIPIE Ol?e%s@ SeRsghas> ¢l blogkayy plisre Fhesnaghaﬁ theybighi. g gignal

@év@p&{ahgealfrdn@\pﬁbﬂ # 1.688atfdRnteer t N eeh kG e/o%{rgﬂfer 206 this
exanple, it is determ ned that the sensor signal is a

conet efibt signa] evie] fbre MIGHg0 bW salsepatatriggd sighaltime process for

ggtlcal ﬁggsor 8% ?glocked and that the sensor
TEWAnp B1eAYRG TG 18 EF UK EEnal  when the optical path

PBD9] s not Wepskedio Hize171(py emeh ke @k chi@ddel Wk mounted to the

received by the |1 ght-receiving elenment may be zero
firre 8. sippphblosking peiion y 89 h@eqmll@thtthee@ﬁtwh nﬁi@ Bl eand hlocks or

t a f th [
efggi%,,é%ﬁgop{ e. 1%% Qtsgé Eg}gr 0 ngt ftllng t?l%n b?}lmga%l%n%T ?eQIel of the sensor
sugba:‘ltoat]iutted frgmt the oprdnk sexdyr 289 dhagged [ftdnt MIGEESAD W2 3Because

nd out puts sensor_signals based on the intensity .of
gifneh Ueskingcepriign {06 FghRIaF SBeARHEP 1 RERHS LS blocked

810958;4&&{1& %ﬁ&%’@l\éﬂra% %ﬁz 7 "f’hczg gr&a@ %Q)Zﬂuﬁg fp@ﬁ&)h q 99 f)égses through

gs, 17(a) and exenpl ary time profil
Ehegmalcal ﬂath/alsamf thb rseacselrﬁ?@crmtess gnaipslcdma;ﬁuaﬁ@dhé tummTO and

BEIBrertRe GRE T B oot (aiant e BoFiER iy B gRe grical sensor 230

Haneed Retoredtrbrk EOW fo Mg, 0 Figs. 17(c) and 17(c),
exenplary tinme profiles of signal |evels of the sensor

quéﬁ]al s out Subsearently.owhentbe mbtcaﬁadgesléwg durtizsinsertrd, thheutout
?Q'/t efn(fers th %%ﬁcal gztﬁé ue{nh w%gg 2 iR gar%ndgg 18 fxs éolgn%leté]y mounted to

ep I'cte
the case 280 the translucent portion 140 enters the optical path 231 via the cutout 187

between a time T2 and a time T3. In this state, the position of the signal blocking
portion 72 is detected. In Fig. 17(b), the signal level when the signal blocking portion
72 is in the optical path 231 is represented by a solid line (LOW level), and the signal



[0108] As shown in Figs. 17(a) and 17(c), the tine
profile of the signal |evel of the sensor signal
outputted fromthe optical sensor 235 when the ink

O is mounted to the case 280 is t
f\gégédsﬁe%éﬁzrlofl le of the sigpal level of the ?2@9%8/@%%
signal outputted fromthe optical sensor 235 when the
ink cartridge 10" is nmounted to the case 280.
Specifically', when the signal blocking portion 191
éﬂ/@bwlsen tht sighdidlooking patiop@l v oBGE tiaf ofttled pafhtA3d ad reperrmtad by

I r.alters the path of the light, the
& é‘HCSP%P Q—E]f&hiﬁ es fromH GHto LOVat the time T1.
[mithe main eg&tingtd o%vm& whii theGRIRBARIIRE 10NE niusRAlto the
l'evel fromH G4 to LONis used as a trigger signal in

sag5r238ets stenpl ldettl@tgmqmqmgl Mredsoteppses & opheal patk 231 to block the
(ﬁgﬁtt d¢ azng thf @Q S mﬁ)gﬁ{ (r%{ {ﬂg tl{rﬁeﬁc g ééxet ﬂé\é 8%riet ﬁ{g %%‘EIDEY‘JI r«% the

kéBoK sigfal pAnifutRA B tendmicsl sefs® A30echapgds Cfadm FHIGH 28 LOW.
and bl ocks or alters the path of the Iight at a tine

Peraupg thenpignal ibipsking partion glr?8|haf dhretidgpvalih £98 dhs @yration during
t

%Jrhgd%athe Q%ﬁtgy Ho%ge&glrggée%ng E}é g&tsj %@SPI&%} E?rggﬁg 1 @glkg&%er than

ﬁwdurajwn]c&ﬁng svhizhfthealtighp isattlecked healthm’ddiyi the sugnalvlﬁnoktngtmalon

b8 sresiney e fedok Rg Bortlsolss suor BLEsBE Phsebigh 231

g RR, lat bk tlﬂﬁt"ll'l #3 Ligafldeveér 18P G Sor 5RRa M RESd 1BR the optical
optical path after the time TO and before the time T |

serpprad3@fipmeintagnedtimiie LOYE sAE, t he si gnal | evel of the

AB116] subeoquirtny et ok FRRED f ARee o 4 Beime

fry thBeide ivigienb® gass tﬂh@ughl.th@bl}ﬁtxcllﬁﬁaﬂe BBEraﬁd tH'é&:uQﬁt llgfiahnters the
pat h 231 and when the ink cartri d%ne? 10 is conpl et

ApHRt 8RR 231t hat mamgstbe sighdd leyeh 9§ thecantical pspiar gAY iwstored
V e

FOLPEOWBFHRAL, PlenDRi) R ic a1 W AipI AAY rRFRIGSH the

odse CR@ the gm&s[lucb!htqulomg 4penteisale (7121calspa¢f82330\tle the cutpuFil &/ at a

17 th .1, th |
B st gimes P A Bk 1 dafbip it B9 poriiot bibe Sipidiockine
Vrtign §9lhgl bd H@ec@édgl\m B el')}d) @r[bdmérﬁ@ 163/[319@@411 th¥&gnal blocking

008/ 117882PCT/ JP2008/ 056275 30 | evel when the signal
boroiek '72196 pdhct pRsivalRtl 2:31omepoiserttmbsopsqlxﬂdinepﬁhﬁw egdl).jagd the

FERA TR RL: G g e Pt PR b R N . gt ey o

ﬂé@resexﬁem@pmb@dedmlet(ﬁmfiwg 280, the signal bl ocking
F(ﬁrtlon 199 also enters the optical path 231 to bl ock

&3 i ght orThsityrsrof thednleartiidge istdetermingéh by Hhe maja contpppler 200
i O s e bR of R orRlc BV Bhool B¥Pndhe ORRSERRPRSS,
folosh H GFl  tRefdcfNy toBig a&seprbmlu&l fgnddterbliroekwvhghqrolnd momted

(kgandgs - ok Gekaae O St A e ReBar. binguRe iy the

Ql‘afnt b&ﬁoﬂ@ﬁm(ﬁ d&&%ﬁﬁe% rwﬁelaép G o AR i 939M3E 59 has
t he is blocked or altered by the signal bl ocking

pﬁcrled ¢h¢ d}ﬂ@al Bpezilfaichd dpticalatenson@3@,i |er@, ir is deltdmirsﬂdfdlether or
s 198 re sti.ll in the optical

e etme E By seir e Rub ity A e Bposgt sonser 230 has

SRS DhOPRGHOW! DUW eviehOoM then RBAKAIRE 208 NRRFME3Y that the

mai ntained in the LOWstate.



[0112] Subsequently, when the ink cartridge 10" is
further inserted, at the time T2, the side walls 198
pass through the optical path 231, and the cutout 187
optical path 231. At this tine, t ' 26275
Fvg{?gpﬂ%gw?}he optical sensor,;230 is restored %?gﬁb%@éwzm
to HHGH Then, when the ink cartridge 10" is
conpl etely nmounted to the case 280, the transl ucent
portion 140 enters the optical path 231 via the cutout
‘_s&?lalabloekmg wertivet 1eor 1 99rdaT 2nigred the nptid, patn 28 hi tep S2 is’

?@gd ?tggsgl ¥ ?ne fra‘ltege t?l&?nglllaﬁlgcloo{:gker ?O(?gréljfn(larg&s]zhat the
tshi@ali @Rl poHREKBNGr POMHak eMieréd tHeDptichl bitg 20pt i cal pat h

231 is represented by a solid |ine LQNIeveI , .and
tAESEi gnal  Ile kel Stgheh thywaig) cgnieliopP ﬂﬁ:tﬁgmpférvfhe@ﬁr the signal

1 Pl 19, PR 9Ot S PO e

Ginblr leslgeof shedeaftnnsemect DYS thae chaigad cfipom ridiGHeto zmw, which
-based on the tinme &20“ | es .of the %E‘S“@cal Sensaqr. 330 4i
SATICSPARES S i deteptioiepishiregansienah 1 1 e e HpesE SRRl it getected in

Kop &, M 929418 FAln QRLSITDH At MBI GEettleh ﬁle@%ﬁﬁt Rek! of the

|nk cartridge is the ink cartridge 10 or the ink
semsbr sigge otPuttéds frampie ptcal IsensSt @) Slthettinee Frhiwhen the trigger

3o e Gl PGB DA Rt e R B A S5 U 11

GNEIER the RlainS@AE6er 280 determiines thit théind@h@iidpeneds Wheatddah the
or not the signal |evel of the sensor S|(gnal out putt ed

R §0nandprliea dhe signslolevel3g thadirehdi gisdle Mo rheHmary eqntroller

SRy YRR L s e L0 e

porit] on 189 Wikenl 89is hdxgermiredr taat thHeesigpdl ileal oiahd s%])r signal

Step 82 is performed. Step i s not_perfornmed. unt
- OH@UHg fere gi?tqpé‘ﬂlé?ns.?b@%l‘ét}géﬁ Reen fhe b %P@ﬁ%ﬂng that the

RN &%IB%QBOI’;&? o td U8 D@Scaﬁﬂagef ¢l i e tcPQtré%:iﬁEr eg., a
path 231. he Step 82, the main control

Zégilstfdectfehmﬂ?éé 2Wne¢ Bep $he I§iagrinflaplintiddting theorthd omstalled ink

h nt dt ti.cal h ., Jt . _
i RGP fome, e <ol 7 il oeBh seeeuBtstede bit flag
%ﬁl’k&ﬂﬁg #:3mb ﬁﬁtagg@meﬁﬁﬁaMOHegdnﬂﬁtoHMnk\bﬁhhﬁge 10' 1s oleared

corresponds to a detection of a trigger signal.

epdthe bit dge indivatpgathat the etabed inly carfridge eprresponds fp @?@9( %grldge
t nt 1,0l 1R I
03, . D FAEGRLL . 0 5 86 My 1 ) o

SRAS QutRBEd &t the dpticas sa'msoif\:ﬂ&(m i§ hew, rtheg@e flag Iugﬁaitmg ghat the

detected is HGH or LOWN For exanpl e, when the S|9 I
Bt G oo pEeSpATogs ek AL i EoRCIIrEET Bogep S5

@ﬁﬁé%mﬂqg%l g)éaah%gﬁ V\}]'enllfst RELHY d9&id cdr?esﬂ)d?ﬁﬁottﬁg namcarmdge

case 28 a en t e signa evel at the t
i18 Ha©Weer hei pravmusmnﬂhe diit ﬁag dedieatimg ntbst thhahswlteé mhkcartndge
%grrrgs{xl)n% to t e mks cellr{]rlsdegfratl% is ¢ earec? an%st e%nt flag indicating that the
installed ink cartridge corresponds to the ink cartridge 10 is set. If the bit flag is set,
the recording apparatus 250 or an information processing apparatus e.g. a personal
computer connected to the recérding apparatus 250, displays which of the ink cartridges

10 and 10' is inserted, based on the flag.



[0116]When it is determ ned that the signal |evel of

the sensor signal outputted fromthe optical sensor

230 is HGH in Step S3, a bit flag indicating that the
IWebL@ls) plsd nk cartridge corresponds to the i Rerpaoosnsers
cartridge 10 is set to a register, e.g., a register of
the CPU 201 in Step 54. If a bit flag indicating that
the installed ink cartridge corresponds to the ink
cartridge 10' has been set previously, the bit fl

a
i(0diEati ng theend lseeliohde aptied ssnan 234 changeffeom Low to High, the
' art 10", d.s..cf
FREFGTRRR 0k BRP AR (k08 B By oAy e
exrctitet] dgleenc tier lealp davelis 28D i lvperiedk andrther delgeniddfion praess. may

On the ot her hand, en it is determ ned that the
§W§h§FV&@9§FI%%q?ﬁé£§§ﬁ§ F“%igna! outputted fromthe
hgral sensge (gRQrithe liMarttifge R hnd |@Gs bAGHERYI YA on the

hat” the installed ink cartridge corresponds to the
pigkaldevel of thgesedsOr sigral swtputtesd frhm the gpigdaksensar 230 @p tiEFime T1

If the.bit flag.indicati t-hat .t he J nst.al | ink .

et PR shiter P BRHER, oTHHIOE ot SRl o Be 1ol Sonpides 10
afd 1(praﬁM\iv@tlﬁ|rb’cordiﬁ§a;gh\‘atlfs|2§g td BEbueAdly A@etnliad tht Bbe of the ink
installed ink cartridge corresponds to the ink )
etrider difeort 0’ igdepprdspioal thenspeehavilly hich dhe jusddi e ghe ink

oot ¢ i

biftagt 18 o BB Y HinleP inf Rehitl S8 GRUAF RRAR e e e e
inkcoartd d geginaytha prtersand 30enopartiatlyi revh ovesalie iak cqptrige $eforegfinally

aratus e.g, .a personal conputer connected to the
%@gdWﬁﬁﬁﬁthggngggeﬁﬁbfe@P%%Fays whi ch of the ink
%‘i g]fo i dges 1@ ahe 4&crib&t pro&ed {5 @8nfi ad d@&irﬁfﬁ@tefbl:%en the

08/ 117882PCT/ JP2008/°056275 32 10117]1f si gnal .
tvev éfpesfoftthe idprirtalges éhsod WB5Shavveyerg dhreé oprmaroviypes of ink

PR PRRS TR B naY PR Gr Dk i bR aRal plgtnk and

WMBR chitBddeQoktaln@ipeblo2 &k diBeraRenBeblaanielk 1@ be discriminated, and
determ nati on process may conclude when the | ock |ever

g k; eargideg sentaining pagERbinkygrd agf ink frartiidge coptainingides inf also
gk S erm ned based on the signal |evel of the
g%gg%gmg?gﬁa%&outputted fromthe optical sensor 230 at
fdieox i me Ti Refeeting toeFipr 1 g gepackagimnbrrangerdatt @80, eatcording to an
Therefore,. the configuratioon of the ink cartridge 10
PR brgreHe ipeebrti geBifisar altfsPatpingoarangement 230

85ifpHsad &l Mxk%%x‘?&%}] gg {Hagnit M&@ad%f‘, 1018 107Karki® fdck &9 hlmber

or 10 i ndependen the speed w th whi'ch the user
Pbluntlhetifte cartridge 40 tiy actgmnbdated il 81 irtteior feé ther packagingamember

gar.dl ess of. .whet.her. the user.begins t.o insert t
PR e iR AT e s SER e pE R Sp P REaD 7 250
[oaopyes the Tinpknt&ak bf ihd Gk Qahdee] dol iBaédrssiridel Yo a pressure less
Inserting the ink cartridge into the printer.
then i) arhesrhbés/ pregsars i foe dxprie dswchyn pump qiedeq apgmount of
i Lmnate . n.t yp : ' .
SL SRR R RE LIRS R RgbaOb PER Blerbf'S g moppter
23K isc alkd rdepi@esarivaytobe pebssre iledsnhtue the Mafosghédt ,préburk Iy, for
cartridge containing black ink and an ink cartrid%e
TP, AVAG UEOPERP TorpReVERYET rem gRteriping] te Kk R bty U dhrough
fHl 9t EIAAREhe sRRGBN4d By gar L i dge contal ning pigrent
I'nk and an Tnk cartridge containing dye ink al so may
0822 scri m Tat ephckddiris? GldRetfeer 231ngs tlouid-gooflBut &as some gas
packagi ng arrangenent 230, according to an



enbodi nent of the present invention, is depicted. The
packagi ng arrangenent 230 conprises an ink cartridge,
e.g., the ink cartridge 10 (or 10'), and a packagi ng
MRGbeds 128 The ink cartridge 10 i s accomodatq@dpbddsedda7s
interior of the packagi ng nmgprber 231. The ink

cartridge 10 is shipped and sold in the packagi ng
arrangenent 230. [0121] The interior of the ink chanber
100 i s, depressurized to a pressure _|ess than the
atte%%%ﬂ@f i GF&nayyPRieE B IESTGROL &1 PackpgigamAnisHeS k when
red %&a@ﬁgaﬂ%ﬁgém% Bjor i3S Ah¥d bh ahhextbddd | Rrib@ s time.
i nk ‘chanbér 100. The interior of the packagi ng nenber
2&wveithelens, 56 2 depressuszadi speat existainpthe sigenioe df elss packaging member

SLOBRIRELS G SRt RS A PR R A

tshutofagim édiendbd pdipdeoumel Ng the side faces 45 and 46.
[0122] The packagi ng nmenber 231 is |iquid-proof but has.
48helgas W3tpoedrzny agpremeyr30denasdergeds follows.  The ink

i1 - A . ' iQr -

AP0 oomFRGREL B0 Al P SRSl Byt 21 s Rl
arhichnpenenibl280mbea 2l 64 heldimubefirsf @kteadedp pdsétivaatoype i Kig 2(b).

tinme. Nevertheless, if a depressurjzed space exjsts. .
B&hlimalvﬁ%}gi this st ﬁlﬁ@_reﬁ%wgh%@wﬁ@wléﬁe %i?gl%gw@emger 2Atis
irffu8td QFa PlesduRewRRE KAGLNGaRIDS 0GB drid ?re%&nt’aﬂﬂ AR Rkaging
a stabl e depressurized state for an extended period og
meneber PP Selde  Pawksthn gk aritidege frévncc@8modaed in the packaging
%%glkﬁ%% red.as fQJlﬁMﬁfxghengk ggrérlqgg 10.|§ﬁ city is
acco ate gt FPHE PRCEEPTEIIST PR Bhd PG REN SR
23ineli lheBvesh @eefrbdl Ml £iNoft e nivBY BElye20TRAO@E fdht Wall N6l @f the
at the first ;extended) position shown in Flg. 2(b).
WrvRlde meameniZahi inghe miteriest oft the peelasing enembes 234, t Rleercfore, the
i i o i : - ' t :
(LR P o LREHN 20 KUIRSK R I8 LRNGAL G o
andnded pepadageng nmenber 231 is seal ed. Because the

[ artrid 10 i s accommdated |n the packagin .
WREr 251 YPVEiestratindle, THAPTARD RS SRAFFEAE Bsatter P! is
?eﬁés@ﬁ’x%@ k& 6, Q@&@&biré Xiffe%néeq{e%%n% é@ﬁl@gbhgn@prfe%s%ﬁgafnd the

ace 41 of the nain body 20 and the front wall" 1
pressunp v Bieeintesinb of 1R pickagihge miember 23k nofy tckhempac kaagit rigpt 2

er 231.. Therefore, .the jnterjor _of.the packaging .
REHBEY 535 it R (Pafh a Geke hortodbis e SR Apurized
e afoRxddaRtedn pRs i@l fRE 41 bMBe nlthlBslyNe\waa tkatd®s Sl 161 of
the interior of the packaging nmenber 231 is
Hepregbigrnaehr £bothenovable msmbes may deforn dvasd ped wapmot be

t herJ. ¢, pkessur. d the pressur.ein th
AP B RE e RAERS Rl I s BIRS UGl 18 e presen
givediont thatinkacaieidpd 10 &lay beat@inh@iate i tHeSpadkhgingtmériter 231 in
cartridge 10. In this case, if the depressurized space

P §tafedp wbiFhples ewdla member ghis hekdat theseppnd (Farapiaiipositigy shown
P’ . I . . .
s B oV mbfler 1 i AU R SolTESTE B defrsqpyized
srest beteden theafnororfagi 4labf fleapain bbig26fadeahe fronawell HéE of the
enbqdi nent of. the present inyention, the ink. cartyidge
Ot e O Bl AP R al RGBS o o M pEble
fefbat 8 hiyvild ?x@vénlﬂﬁ. MYUARIE JIBRADBEckAdink Srrdlethed 238 also
second (regrac ed) position shown in Fig. 2(c). Wen
teducedoy Bbtaasentbpridepredirizes space stk esigoonu thpogh itiiprelatively small,
depressuri zed space between the front face 41 of the
mai n body 20 and the front wall 161 of the novable

menber 21 is relatively small, and therefore, the
deformati on of the novable nenber 21 may be prevented.
The size of the packagi ng arrangenent 230 is al so
reduced. Because the depressurizes space still exits
even though it is relatively small,



WO 2008/ 117882Mr/ 31) 2008/ 056275 34 the interior of the
packagi ng nenber 231 is nmintained at a stable
depressuri zed state for a reasonable period of tine.
[Rb2bjshefses ring to Figs. 20 and 21 a cartri dg®1/yp2008/056275
nmounting portion 1276, accogging to another enbodi nent

of the present invention, is depicted. The cartridge
nDuntlng portion 1276 conprises a |lock | ever 1283

ad of .the | ock |ever_ 283 of. the cartrid

‘*r“r‘i’é %Wﬁi&}wg%@e f 2o maindgiapd ?fs%st%%ﬁ%m@é@zad state
fm{§&m§@Qﬂéggm3%9gmea second portion 1292, and a pivot
portion 1290 between the first portion 1291 and the
deE¥hd port &qfermm«a Figre 20i andt 2bar ¢drpidgd 29@niisg portion 1276,

d on of the ca
JHPRARE R et B BREH P Yy il RESHBRR |y sprridee
lﬂﬁﬁtlpg y&tisn ﬂb?@l&)mfphﬁés RilyRtlewo N 28 DMstdZO6. thellaek fel&rSI83 of the
potion 1291 extends_fromthe pivot portion to the

Satddeganeymting porgias 87¢ g 0 he derds levee 282 eemprissvp firyportipn 1291, a
S¥&5 gwﬁmé) ngﬁrhrbgd ' p\f\QJt pBR{OB' 195%_ gét%gex{ ﬁletfnﬁ p%%cﬁog 31@6% and the

Cha i'rst pOtI on I'S poOsSI tl ove
tsbond goniod 1@@2 t i'Tha ph@9 gotde a2XKeis tshygponeed ghthe appek Ipemon of the

first, porti lis less th t he |ght of the
suteortd et dn e ag ¥ utin th 0 lgoe SO LaRarP Vb ok he
Rt pbelee13dd. | $hé BAE o849 20 Netidis %fnttﬁé g96¢ ﬂEptlfHﬁttb ﬂﬁ outside
portion 1276, a portion of the second portion 1

obheseics 84, apldrthq spomgfpottive 1282 e*tpmig frome ésspl@()@@'norw h@o to the

f k car C e
ar g:%ﬁ gcg Brg gzggf ?ﬂ eﬁrs P?tloélp{' g pﬁ%*g)%ﬂ?g a%ﬁv @'\M?‘ifn{l pgrtion
QPENbAGus2 Fe weigmafftdfeeﬁl@ﬁﬁom&emse 1ds5 ehaR @ W@%ht%ff tHelRcond
second ortion 1292 contacts the portion of the

Paitieni Rg2r e“éfe§}$0"€|?0b’()ﬁtgo 20ewhemthehek rraitidgro &y ipsiaed e the
E%ﬁlﬁg Xﬁ@%‘#eb 96 lﬁr&!ﬁggl % %C(glfd ptog%lnﬁlg%%ceo%g%{ssgi%%rtion

cartril
28¢he 1@mmg]rmm1@0us@ne mamelmﬂisr ZOOoﬁ thene cdririelge N8 receives the

8. koot B Colprins 28 b A WA T GBotel Si-epverthless
B&atideOfhe Cffortto’ﬁeoff theé %Ecoﬁ@ HottRR 139 conthh thﬁo ngbﬁ Vo€ 'thel B8 Bing

then pivots about the pivot portion 1290, as shown in
Ficeps 1290 t<ar¢©|a1m He &t bdpdy Poimt tho nast 230 agmﬁshmmgmgcforce of the

sparat es, he | at c rece 000. nsequently,
PADSLBET 2 b R b5 BT PRERE R e 0 o
pER6Y i dge 1Gvhen ddakd inRhdyto@bB6teade fkumthll® 1Wakdnh tddrtridge
mounting portion 1276. The user then grasps the rear

B’QI‘“WWOWW 1Rd6i thk ueaprlictiy dovwovad d’orp@ tmape@dtmélon 9K the first
1
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rramg (2 ldgel thessebidigorpar 139 mdvay tp aMepMﬁﬁ frmh&lﬁ‘eallaﬁ:&ng Bezess

hg@ tridge 1% is.not.confiqured to retajin th
bR SeBREY. B¢ cpih SpHREs 9 Ppegrrnd.gird e }né<§@mldge 10 is

%ﬁﬁal ERL LHIRMECardilie ¢ 1 eeﬁt%%?éo]:&grg ﬁgfécr /I‘lle ser then (Brasps the

200 56275 35 noves omthe secon posi t
te@r pdreor of the 1r;k0®rttldgml(1m~drremh&ssbe;mkcbapndgel 10nfrdl2 82 cartridge

rates.fr th h|n cess 00, and t hereby
PRI PO ‘% f“ ?aefﬁ@sff B rs?dglétr@aw SFP% g Cartridge
ﬁ@ﬁﬁtfdg%ﬁid@%' nMoPéé%ﬂ 9&33&%7‘[@6 ink cartridge 10 is not configured to

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



[0127] Referring to Figs. 22(a) and 22(b), a distance

D1 between the signal blocking portion 191 and the
signal bl ocking portion 189 of the ink cartridge 10 or
betoweani1tske si gnal bl ocki ng portion 191 and tkea/sb@sedsr7s
bl ocki ng portion 199 of thes3snk cartridge 10 in the

hei ght direction as indicated by the arrow 32 is 32
mllimeters to 35 nillineters A distance D2 bet ween a

f ortion and a .
SR 180G R R B TR g BT PhrtFBuher ufieeddyporton
clap? rsemslﬂomrthbsﬁmgg réefst 0D, end tRteblyN@e ShigRAtridge 10 is
blocﬁlng portion 191 and a front end of the si gna

HagRKY W@Ctﬁbﬁ?mé}f‘f’ cpggdgsrmeuséing pietiemi3%6i dge 10' in the
di rect -4 .
TORT ot or o SR i PRL OB FRabD bR ALARY BE MR eciind signal
folaking erodionf lStlhzmdSﬂhg nahal blakldgngprpar 18Do6f 19 link ﬁartrldge 10 or
05|t| ned 7. neters or less forward fro
st Bt aing TG 191 GOk ) PEnS Bevios 1908 ek
tcal@ndé@ RONn dhd 1IRESH! @H@ctl@ﬁ ad ﬁ@lcgté@w th%rligro@f 32 F§2 SdignRters to 35

bl ocki ng portion 191 is positioned 4 I meters or
Ingiignciasar Wadigtaheeddd bdveednradivmt emidofahe sng:ml Qioghag portion 191 and

PREE PR A Rt By B fThe it el B SEhRn @ rom

bh@@Mhmggnaaslouﬁlﬁg pHEORI I dng amﬂéndtcﬁt}herh@édéﬂﬁo&@ﬁ% Mioh 199
?ductlon of the signal intensity to zero, but so to

stk sdririderel 0'snfth dprshdirgetion eeringiented i the grew 33 is 4.7
t b
{Plﬁ’}%{ toD?E rh‘l’lﬂnét%e.r Zlgdoqﬁ %o%jg tfllenfi%fg e&odloﬁtstfefen ng{lzi} blocking

is pre hat t he
smglnmlwl s ppm&mmdﬁeﬁjmﬂhmetmp as Bbnfgrwdrd droghthé Rentsangnathe signal

ockln a reduced intensity is allowed,
?L?C'ﬁa%g 9haft ?QL st %@ﬁgﬁ g"&“&i‘”&)p"ﬁ de flang epd o e signal
bR Wl‘hln@ 1 §1h§ p'oﬂﬂ@rﬁah '407r}nhlﬁ§et9§ @Plegsq%&wm?ﬁl %Eeefront end of

connection with exenplary enbodi nents, it w
thegtienaltbbesifingyportinasl89 ok 199 ig thei depthiiéreetian. t hat ot her

LABAE: one SR TP LARELA 0 8 6 ORIl o s i

itbepadit itd ghcludenad: Ralysfea@iod fof the sibM aRth S toFeRErbut also to a
enbodi nents will be ag parent to those skilled in the
$)

éﬁdtwefir ool B piaaisalerar 1o thegtgnehidoekirapdrtiemtol lzmde@qcted In this
en eg \% ftl']g 'rgfgrgﬁglt N tg 516(1) 95 (?xgl %Lgtge%%xal is Bx!e\?'ented from

at the speci |ca i on an
passmg) tresughribe sugmaﬂlbdimkmg poRioa) Alscas reﬂ)ﬁﬁﬂﬁh’aﬁytydﬁ all®iéed to pass
the true scope of the i nventi on bei ng

ﬁ%&@ggﬂtwlwggpﬂﬁ g#FSR cl ai ns.

/ 117882
%‘38% cabi |1 13 [OL0) Tho ey e teich ’*@Mﬂéﬂéfgn i e

enbadidyedl, walhkk uridersiook by alrdse sidfed nhethe prtitiva tbthen vmast)mmnd
%%?iitﬁgagioﬁ i%he egerr]n\f) arll}tl Iel%lgocgrrngnt\stgs%lri%edJ ggodvefr%y L]e made rv]v(ilthout
departing from the scope of the invention. Other embodiments will be apparent to
those skilled in the art from a consideration of the specification or practice of the
invention disclosed herein. It is intended that the specification and the described
examples are considered merely as exemplary of the invention, with the true scope of

the invention being indicated by the flowing claims.



37 CLAIMS: 1. An ink cartridge configured to be
mounted to a recordi ng apparatus, conprising: a front

wal | ; a first signal blocking portion projecting away
fwemdshersty ont wal | ; a second signal Qlcaakbi@osears
portion projecting fromthesfront wall in a direction

of insertion of the ink cartridge into the recording
apparatus; and a third signal bl ocking portion,

wherein the first signal blocking portion is
dptuystrial Av@lieabilityt her prevent a first signal from

{ ng ther : t er: f f:i :
BBl Yunen Thart i PRifly R Re\oP inf BB ankinfe dHE Shrtidec
dhternfinaton systgmalf the present inveitenaecwidely ssagrfat hdmeoaidiofiice uses.
portion is configured to either prevent a second
signal from passing therethrough or to alter a path of
t he second signal when the second signal bl ocking
portion receives the second signal, and t he
third signal blocking portion is configured to either
prevent the second signal from passing therethrough or
to alter a path of the second signal when the third
signal bl ocking portion receives the second signal.
2. The ink cartridge of claim1l having a width in a
width direction, a height in a



hei ght direction and a depth in a depth direction,
wherein each of the height and the depth is greater
than the width, a distance between the first signa
bl ocki ng portion and the segond signal bl ocking
portion is 32 mllinmeters to 35 mllineters in the
hei ght direction, and the first signal bl ocking
Crxﬁﬁépn is positioned 7.6 mllinmeters or |ess forward
LAt he second signal bl ocking portion in the depth
direction, or the first signal blocking portionis
posi t,i_on Lam L rs,or, | rearward fr th
L seco nA snlgél ncart%gg%c%an%a%g r tt 9 ot?}e ?I?}&{%ee(fiéﬁﬁ? h'a P?@c‘% i%ﬁ gratus,
co@prigihg: i nk cartridge of clains 1 or 2, wherein the
third £3hgral; bl ocking portion is configured to nove
W th respect. to each of the first signal bl ocking
por t p&Estaigaak Hecking Berglos periesting apakifrogn Brtrangmalls 4.
The hRkogakighhidgeciahg BblioMpeojedtintiimh (HOfMtivedNg aadirection of
. cgse 3¥Lﬁg %§.Aeas fﬁ Eor%gon 0 n'lqi chanber
INSERIM e NS RE FEIMHOSS R '8 FPPHR G ?ﬁ?a@ﬁ%ﬂ‘é i s configured
t o stdrel sigiel berkingtpertidn, r d si gnal bl ocking portion is
posi i d.wid hi e ' f i gur.ed..
Tove baREeB A ReldbiERsE Aol § SARLANERibE pblent o firt
siggal figye phsskagcherethrenh afto elterianath of the dind signehyhesihadtrst signal

blRkFBIBrALeAGy&lthé ﬁ?s%%i_gﬁal?ort! on of an ink chanber
defined t heyejn, ﬁgeneln he i nk chamber is configured
d

to stEreconk sigapdPORENE MOFEPTs iSgFRTiEHTdcion Fighes dreYesh 2 second
sigh@Istdm pagthgwhtdthtolidheoraai@ter a path of thd JEMaIdi gnalevieg the second
S.cquu%yred .0_NDve r&%atk¥ﬁ to thedcase, wherei n the
ISR\ PIAT R} sV S PHS' L €89 5i gnal bl ocki ng

por t thenthad dsigraé bdekorg peitignak dohbgkied go pother prgveainthe second
i I r . i )
sigfil 8 HhsSIPHERROL A0 br HPARET 1t bEMCACEIP RN 0 third

sighd phrcking rertioreraseiyabihe speomg signal.

2. The ink cartridge of claim 1 having a width in a width direction, a height in a
height direction and a depth in a depth direction, wherein each 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.

3. The ink cartridge of claims 1 or 2, wherein the third signal blocking portion is
configured to move with respect to each of the first signal blocking portion and the

second signal blocking portion.

4. The ink cartridge of claim 3, further comprising a case having at least a portion
of an ink chamber defined therein, wherein the ink chamber is configured to store ink,

and the third signal blocking portion is positioned within the case and is configured to



6. The ink cartridge of claim5, wherein the at | east
one resilient nenber couples the case to the novabl e
menber. 7. The ink cartridge of claim®6, wherein the
at least one resilient nenb&s conprises a first
resilient menber and a second resilient nenber which
expand and contract in the sane direction as each

8. As artridges, conprising first
medisdonrin Rt af v S RIEUERRY ot et or 2,
wher ei n: the second signal blocking portion of

s.the The sk SRanElage DARAdilgkness configured to

preve rom t her et hrough or
altep Cﬂwéiaﬁatgwatdcast h@oﬁemmfcansnlg nbamlaﬁtr dgfingdviherdiatwhasein the

inff ichghb&! gn @J)nftglu%&( it Gt Rer Tk ORnd Nthé | Blrll VsiPked VlﬁBElén% RRrtion is
first sig rom passi ng t herethrough of alters

poﬁ)‘ﬁ?‘FFdo‘f’lﬂilﬂghef‘?aF%t signal ; and t he second
Si gnalmMMImi@nwr&drmguﬁﬁ tohenosecengive nds thar t:ars'bdgﬁnerem the

m Bt b G PRRETS gt HECRRP ughOaRE RPRE bAiE BBEERRGY sienal
blackmggyedomdasd gnal at the tine that the first S|gna
bl ocki jag BRL }e's f%n{ 191 @l llhé(flr%r aeﬁ’ﬁ%%rﬁi \R’El%hflg &ﬁfpl 'tg'?lgé case and

from passing rou ters t
a spgqngend “@Wh 18 CO‘QPIGNP i vmq:vabl@ meiher.det er ni nati on

systen1 conpr|S|ng the ink cartridge
acco Ia| 1l aqr or et of in
ear ¢ Thfeedads al s Rigine & et Be St r?%ﬁ@m?%ber couples

ﬂmampﬁb&hﬂﬁm&ﬂﬂbmkSMﬁg: a cartridge nmounti ng portion
configured to nount the ink cartridge;

7. The ink cartridge of claim 6, wherein the at least one resilient member

comprises a first resilient member and a second resilient member which expand and

contract in the same direction as each other.

8. A set of ink cartridges, comprising first and second ink cartridges according to
claims 1 or 2, wherein:

the second signal blocking portion of the first ink cartridge has a thickness
configured to prevent the second signal from passing therethrough or alter the path of
the second signal at a time that the first signal blocking portion initially prevents the
first signal from passing therethrough or alters the path of the first signal; and

the second signal blocking portion of the second ink cartridge has a thickness
configured not to prevent the second signal from passing therethrough or alter the path
of the second signal at the time that the first signal blocking portion initially prevents
the first signal from passing therethrough or alters the path of the first signal.

9. An ink cartridge determination system, comprising;
the ink cartridge according to claims 1 or 2 or the set of ink cartridges
according to claim 8; and
the recording apparatus comprising:
a cartridge mounting portion configured to mount the ink cartridge;

a first sensor disposed in the cartridge mounting portion and



a first sensor disposed in the cartridge nounting
portion and 39 conprising a first signal-emtting
el enent configured to emt the first signal and a
first signal-receiving el endfit configured to receive
the first signal, wherein the first signal bl ocking
portlon is configured to either prevent the first

coBf A0l o QBRI WAL OUBAL o S hiet DRI o s
signpkrageivingi edqeerttcnonﬁgurcértaz réagye th@lfmtlsn@abomar@n the first signal
bld@ﬁﬁfg?'p@rt% '1§‘tc%ﬂ§ ¥%dfq teﬂ‘ﬁeﬁf eﬂ r&¥end V%Qahrsﬁ €4 zﬂeﬁoﬁﬁy passing

the Tirst si ecei vin I TSt
thegptgrpaighios gy algvéh@ pathiof GiR ‘gﬁgg @1 qt ﬁ?aéh@mrt%mpmg of the ink
caﬁm@g@to EHeO@eK'trﬂQe ﬂﬁélﬁﬂtﬁﬂg ﬁtfrtlbﬁewﬁé’éhl eh iAtessifyl 665the first signal

Eio b8 A Sha D e et SEAIRL P TS, BOTLIR o
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Irs I on or
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At ng por
a“@?gﬁﬁﬁ“@%ﬁf¥g%€%§1 W8OI Uhf i gured to enit the second

Si gnalsewmd s%n%&@sﬁ@sé&i glnﬁhle cfaﬁﬁd%é/ hf@@nﬁ‘xh@[i&mﬁon and comprising a
con
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e cartrid

theﬁ%bwvglﬁ §T pottprothe Ry of Fh_f WPWB signginduring @@angltmg of the ink
carB@didel t@nth'escaﬁtﬁﬁéé GRENE DoBlidi) edrndpth@\/cﬁl'ﬂ& sléihﬁl %Rféﬁﬂl‘é portwn is

assi n ther throu or to te t
coR el otiah Beu sy Somad stma Homestioe B daugh P Mier the
pathasft thedgeoid signel edieh rthel geourniugt ofhthepiokt ¢aptidigs to the cartridge

mhere i nt.ensi.t of t Seco n .
) b6t MR QAR il bR SRR B e o
thet S¢eonsie$191mi rsqeg\nag clesnept Mntﬂ@jsécpodrsxgaw mgevtehfedulgdm passing
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["ock I Ng ort or tne pa he se

Patamféh%aeq@pd tsrgéla%&%medsbﬁgﬁsﬂ se@p@% RigAgY ﬁa@‘fkﬂ% ﬁmawnt ¢ethe third

s1gh:il|Hchléﬁ@ﬁ@t&mBh@@kffd?@ltﬂ%rﬁlaﬂﬁnte‘ésﬁiy bf gleeRtodd ﬂghzﬂl’fecelved by
the sec

t.he second, s n receive
the AR Stabaliegttreor e, WBehe el Salzis s DEESRGL from
paspimgmbroughl the aevpdsighalgplocking gbrtioher sketid sSggihalocking portion

or @Je%%ﬁ{ ngt %E&*ﬂ%%@&l wgotw&e% %@gle%&{doﬁﬁam %l(%%[)r{g }?cﬁ'tlon or
theé@é@ﬁ@@l%ﬁﬂ&ﬂ@ﬁm,r@dportl on or the third signal

bl ockifgrpaleh | QRtigaRd to detemﬁedﬁﬁvmleﬁrasmtw%qd the ink
to determne i nformati on associated wth é e i nk

carfridher  9agere op B dntepsithel et wqend yiear! tarelvee dynide segrng signal-
recéleﬁ@l Meﬁelbtyatwan&eﬁl@n cheSingamaity rocfaﬁd: \ﬁlrsngslgiae megivedt byathe first

i st si
seh) Teose ok Lt GUARTY bt gk ShE SR pER) A Efridse o
the chdndgsmduntinggortien. nount i ng of the ink cartrldge to
the cartridge nounting portion. 40 based on the
|ntenS|ty of the second signal received by the second

0.si gnbbe idkceniiiday determpinptionhshistemeadepiging e obfim: Ae whekein the

deté}\ﬂ{lhfr' ?gfglrth@r EhiguRdd td deRnARNd BRloB&! &f Rk inSthe ink chamber
conpl et ed.



40

based on the intensity of the second signal received by the second signal-receiving
element when the mounting of the ink cartridge to the cartridge mounting portion is

completed.



