DESCRI PTI ON | NK CARTRI DGE Techni cal Field [0001] The
present invention relates generally to an ink
cartridge. In particular, the present invention is
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Background Art [0002] A known recordi ng apparatus, such
as an ink-jet recordi ng apparatus, includes an ink-j et
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portion, the known recording apparatus is configured to dispense ink from a plurality of
nozzles to record an image on a sheet of paper.

[0003] The known ink cartridge is detachably mounted to the known
recording apparatus. The known ink cartridge includes an ink chamber for storing .ink,
a wall, and an ink supply portion positioned at the wall. In operation, the ink supply
portion supplies ink from an interior of the ink chamber to the known recording
apparatus. This known ink cartridge also includes an air intake portion which is
positioned at the wall and is configured to draw air into the ink chamber from the
atmosphere.

[0004] The known ink cartridge also includes a cover which encloses the wall
at which the ink supply portion and the air intake p(Srtion are positioned, and protects
- the ink supply portion and the air intake portion. Such a known ink cartridge is
described in US 2006/0203051 Al for example. Before the ink cartridge is mounted to
the recording apparatus, the cover first needs to be removed. Moreover, when the ink
cartridge is removed from the recording apparatus with ink remaining therein, and the
user intends to use the ink cartridge again in the future, the user generally will re-cover
the ink cartridge using the cover. Nevertheless, if the user is not able to locate the
cover, e.g,, if the user misplaced the cover or discarded the cover after the user mounted
the ink cartridge to the recording apparatus, the user will not be able to re-cover the ink

cartridge. Consequently, the ink cartridge may become damaged if the ink supply



at which the ink supply portion and the air intake
portion are positioned, and protects the ink supply
portion and the air intake portion. Such a known ink
CRbLhIsA9R7d S described in US 2006/ 0203051 Al dQ¥ip2008/056262
exanpl e. Before the ink cartridge is nounted to the
recordi ng apparatus, the cover first needs to be
renoved. Moreover, when the ink cartridge is renoved
fromthe recordlng apparatus with ink remainjng
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and an air intake portion positioned at the case, in

which the air intake portion is configured to draw air
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a novabl e nenber configured to nove between a first
position and a second position relative to the case,

and at | east one resilient nenber having a first end
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face of the case, a right side wall covering at least a portion of the right side face of the

case, and a left side wall covering at least a portion of the left side face of the case.

With this configuration, the movable member may readily move relative to the case

while the right side wall and the left side wall of the movable member are sliding on the

right side face and the left side face of the case.

[0012] The case also may further comprise a top face and a bottom face

opposite the top face. The movable member also may further comprise a top wall



covering at |least a portion of the top face of the
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[0015] 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.
[0016] Fig. 1 is a cross-sectional, pattern diagram of a recording apparatus
according to an embodiment of the present invention. _ , '
[0017] Figs. 2(a) and 2(b) are perspective views of an ink cartridge in which a
movable member is in a second position and a first position, respectively, according to
an embodiment of the present invention. |

[0018] 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.

[0019] Figs. 3(a) and 3(b) are side views of the ink cartridge of Figs. 2(a) and



[0018]Figs, 2(c) and 2(d) are perspective views of an
ink cartridge in which a novable nenber is in a second
position and a first position, respectively, according

t o1, enbodi ment of the present inventi 5
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cartridge of Figs. 2(a) and 2(b), respectively.

[0020] Figs. 3(c) md 3(d) are side views of the ink
cartridge of Figs. 2(c) and 2(d), respectively.
RO0xesrREtysly. 4(a) and 4(b) are a front-face perspective
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perspective view of a main body of the ink cartridge of Figs.2(a) and 2(b).

[0022] Fig. 5 is a side view of the main body of Figs. 4(a) and 4(b).

[0023] Fig. 6 is a cross-sectional view taken along the line VI-VI of Fig. 4(a).
[0024] Fig. 7 is a partial, enlarged front-face cross-sectional view of the body
of Figs. 4(a) and 4(b).

[0025] Fig. 8 is a cross-sectional view taken along the line VIII-VIII in Fig.
2(a).

[0026] Fig. 9 is a cross-sectional view taken along the line IX-IX in Fig. 2(b}.
[0027] 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).
[0028] Figs. 11(a) and 11(b) -are perspective and side views, respectively, of a
movable member, according to another embodiment of the present invention.
[0029] 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.
[0030] Fig. 13 is a cross-sectional view of an ink cartridge being mounted to
the cartridge mounting portion of Fig. 12.
[0031] 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. |
[0032] 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.
[0033] Flg 16 is a block diagram of a main controller of the recording
apparatus, according to an embodiment of the present iﬁvention.

[0034] Figs. 17(a) and 17(b) are exemplary timing diagrams of a sensor

signal outputted from a first optical sensor and a second optical sensor, respectively, of



[0024]Fig. 7 is a partial, enlarged front-face
cross-sectional view of the body of Figs. 4(a) and
4(b). [0025]Fig. 8 is a cross-sectional view taken
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portion, respectively, of the main body of Figs. 4(a)
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[0036] 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.

[0037] 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.

[0038] 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.
[0039] : Fig. 21 is a cross-sectional view- of the ink cartridge being ejected
from the cartridge mounting portion of Fig. 20.
Explanation of Reference
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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.

[0042] The transferring apparatus 253 is disposed in the path 259, and
comprises a first pair of transferring rollers 261 and a second pair of transferring rollers
262. The pair of transferring rollers 261 is positioned on the upstream side of the
recording unit 254 in a paper-transferring direction, and the pair of transferring rollers
262 is poéitioned on the downstream side in the paper-transferring direction.

[0043] A sheet of paper fed to the path 259 is transferred toward a platen 264
by the pair of transferring rollers 261, and the recording unit 254 is positioned above the
platen 264. An image is recorded on the sheet of paper passing over the platen 264 by
the recording unit 254, and the sheet of paper then is discharged to a paper discharge
tray 258 positioned on the downstream end of the path 259 by the pair of transferring
rollers 262. '

[0044] The recording unit 254 comprises a carriage 266 and a recording head
272 mounted to the carriage 266. The recording head 272 comprises a sub-tank 268
and a head control board 270, and has a plurality of nozzles 274 formed therein. The
carriage 266 is slidably supported by a supporting rail, and is configured to slide in the
direction vertical to the paper plane of Fig. 1. The sub-tank 268 is configured to store
ink to be supplied to the nozzles 274. When image signals ére 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



the recordi ng apparatus when a first ink cartridge is
mounted to the cartridge nounting portion. [0035]Figs.
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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.
[0046] In an embodiment of the present invention, two different ink
cartridges may have different ink capacities or may store different initial amounts of ink,
and may store the same color ink, e.g., black ink. For example, a first ink cartridge 10
and second ink cartridge 10' have different ink capacities or store different initial
amounts of ink, and store the same color ink. Moreover, the recording apparatus 250
is configured, such that the ink cartridges 10 and 10' are mounted to the same case 280
of the cartridge mounting portion 276. The recording apparatus 250 is configured to
determine which type of ink cartridge is mounted to the case 280.
[0047] 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. |
[0048] 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
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combinations thereof.

[0047] 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,

[0048] 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. Inan
embodiment, when a predetermined amount of force greater than the biasing force of
the coil springs 23 and 24 is applied to the movable member 21, and thereby the
movable member 21 moves from the first position to the second position, a rod 84 of an
air intake portion 80 contacts the movable member 21 and is pressed by the movable
member 21, and an ink supply portion 90 emerges from an inside of the movable
member 21 to extend outside the movable member 21. When the predetermined
amount of force is released from the movable member 21, and thereby the movable
member 21 subsequenﬂy‘movés from the second position to the first position, the rod 84
separates from the movable member 21, and the ink supply portion 90 returns to the
inside of the movable member 21. The entire moveable member 21 is configured to
substantially simultaneously move in a first direction relative to the main body 20 when
the coil springs 23 and 24 expand, and the eﬁtire moveable member 21 is configured to
substantially simultaneously move in a second direction opposite the first direction

when the coil springs 23 and 24 contract. Each of the first direction and the second



140 translucent portion Best Mde for tarrying CQut
the I nvention [0040] Enbodi nents of the present
invention and their features and techni cal advantages

qggzgﬁngﬂgerstood by referrypg to Figs. 1-21,,LiERosnsers2
numéral's bei ng used for |ike corresponding portions i1 n

the various drawi ngs. [0041] Referring to Fig. 1, a
recordi ng apparatus 250 according to an enbodi nent of
the present invention is depicted. The recording
dppaivatiusibsitiatiy pprallgde eachpd wema@mnrﬁgreaﬁaﬁpwdtthﬁscozﬁacﬂon

St RSk MR T PSR 3 e

bERW 8@ /shbsm Bk PWs d@(d) atayt iﬂ(@) bad ey &f opdieng EDOfEY MG formed
appar atus 250, and sheets of paper positioned on the

ﬁap@h ¥ fen wallahp 1 26 Theapevabledmenhes 2byidigpeat tq gdgin ghgrment gith
e atlngtageaﬁcﬁ‘[mr( &8 Qucrljlq}maqggglégér}séﬁt dgl?tgilge O%rﬁngé)rﬁﬁa]ytaﬁgly the {%)rce to the

transterr tus
20084 1&@6&d&ﬁ'ﬂf£ﬂﬂl@\%ﬁleanefmﬁesll fpplyingothe foreasfiiesr o Bg

rollers 261 and a secaond pair, of trapsferr]

50557 The- aiihe gtot PEHODIS RSt by aiogayepedion hape When

Pd%slhl‘i LORRMA. 90 if ASuMRSh R SHE pBhichE tﬁeel‘é&fr@'ng gp}&é?dt&s the
In a paper-transferring dlrectlon and the pair of

maanbﬁdeml ingn aoldrighsst262 Ths mas bod}ol‘(bgbrmmS@ﬂw@e front face 41, a
downst r an1S|de i,n th a -transferrin |re

FOORST A SR 6 papier o PEH 1% 1o parHoag D Gprises
bhiaBSSi@S Fa865 450Ma 14 vahidl 0%})@5!@ ed@flothir, irlaieeaplabfth@fslde faces 45 and
transferring rollers 26 and t he recordlng unit 254

e iperinediehisdthe Bovielaghtl , theateantags 42, thr tprfagretd, gnd the bottom
d
5%% Q%y e]?fﬁ:gr(])f EJ(]S‘ f: gpseﬁtang ? B%ga srurfg ‘glhlgkg & e%réatfbfer tﬁn%‘é&ﬁof a

e recording uni paper
bilreRe aka dif eHasrg €de 4O, the pap efce dIZ,Sthh m’pgﬁcd 43 yn@ BB bottom face
positioned on the downstream end of the path 259 by

fre pair of transferring rollers 262.

[0050] The main body 20 comprises a frame 50, an arm 70, the air intake
portion 80, and the ink supply portion 90. Moreover, the side face 45 or the side face
46, or both, comprises a film, e.g., a translucent film. Specifically, the film is welded
to the frame 50, such that the frame 50 is sealed by the film to define an ink chamber
100 therein. The frame 50 is formed of a translucent resin material, i.e., a transparent
or semi-transparent resin material e.g. polyacetal, nylon, polyethylene, or polypropylene,
and combinations thereof, to aHow light to pass therethrough, and the frame 50 is
formed by injection-molding. The frame 50 is sufficiently rigid, such that the shape of
the frame 50 is not be altered in the expansion and contraction directions of the coil
springs 23 and 24 when the coil sprints 23 and 24 expand and contract.

[0051] The frame 50 comprises an outer peripheral wall Si and a plurality of
inner walls 52. The inner walls 52 are positioned within the outer peripheral wall 51.
The outer peripheral wall 51 and the inner walls 52 are integral and define the frame 50.
The outer peripheral wall 51 and the inner walls 52 extend from the left side face 45 to

the right side face 46 of the main body 20. The outer peripheral wall 51 has an annular



[ 0044] The recording unit 254 conprises a carriage 266
and a recording head 272 nounted to the carri age 266.
The recordi ng head 272 conprises a sub-tank 268 and a
board 270, andjhas a plurality
ggng%ﬁgaé)thereln The carriage 266 is slldg%Fﬂgi%b$§m2
supported by a supporting rail, and is conflgured to
slide in the direction vertical to the paper pl ane of
Fig. I. The sub-tank 268 is configured to store ink to
béap@ @pﬁghdle@ alpng thia éronofzed 4s the Tep favien therraag éacs |4§n?aﬂ ghedrogtom
P o t he head r ol ard 270
THER Pl SRR aniGs 2 ey bling nBlsiEmedgp the e
RaR Pice 89 the Grintel T, dndRE @p&iigNFbSs folied s:edoFightigle face 46.
&?aratus 250 conprises a main controller 200

i g 16) Fhsrfilgsrare oielde o ﬂr?eswieeéa@wdﬁ@ndaé@@%zlteu%me 50,

f
e
bo&rrﬂi By the £ §R4DleAfimisnsuck aliat i sggre shfoursied bpfthgoutedparipheral

unte th trld e nmountin ort.i The
cY‘éﬁ“t qwufﬁlﬁfs f?? be ioshazper &@% 9%@8@153& tﬁ? g‘ﬂlf""t gHay be
%But@éﬂs‘él%d A806arRash n@afy i %r})a}zﬁlefégfﬁgd Weh@thet Shah€, Cs%bl\/ €hatl the
corresponding ink cartridge 10 therein, For exanple,

ﬁMQWéQKkﬁmﬂgbimbuhmﬂnglﬁbmwﬁmn 276 conprises four

(BT 1 dge calbARRg A AT SRt Loran BroRaalniilcd py e

Gafet pdrif@erallall S1,caMtHegine Gretvldeg téhd DuRE edge panidns of the inner
renoved fromthe cartridge nounting portion 276.

ivakls &3 08 thegdes 1 thovipe fasestaandeion Heerdingly, tpdilm h%prevemed
2

R

dbarbet tohafdl thenhmebode Q0rtté defoimedidn 87Re wioaatde miemkert Akpand the

278. | 04 In an enbodi nent of th sent
AP EPOR 21 i B TRk | GETREY. dagpge to the main

@b&‘l;fﬁﬁﬂtthé pf’fns‘i?@é%rﬁécﬁs or may store different
initial anmpunts of ink, and may store the sane col or

i[04l e. g., bhawk 1mtmductﬁmmoet)déﬁ-rm fermeyl ifijthesreari fage 42 of the frame
a7 £ ERCHE i R TG RpEMBP LIRS ot e

IMINEFerds frivk, thaN@arS FRE 42 RevSE&NEe G Q@harhtitk. 100, and the ink
Moreover, the recording apparatus 250 is confi ur ed
énirouetipatortHa0 ik i wm@‘gwnmwah @n geriog Pétfﬁﬂgiﬁhéalb?rol 00.
ﬁg rﬁ%ﬁﬁ‘o&&ﬁg éc?r@ 196 1st£ﬁﬁ @égg&iu@p Wt 1hf5gth@gﬁgr 09 Bf the ink
: e recor ara I's configured to
dﬁtﬂﬁﬁﬂﬂ@ﬂwﬂhﬁhuyypﬁaoﬂwnnkc@ﬂﬂ@bﬂ@g@nM&uﬁﬂMﬂﬂedAﬁerﬂwink

th 280 [ 0047] Ref tq Figs, 2(a), 2(b), .. .
Staer A5 i @yer RESiRoR T ﬂ?%(g?i%g o bosifioning a
H%%ﬁﬁﬁﬁmg{hx¢&h§£pmm@§phedron shape. A width of the

cartrl as indicated by an arrow 31, is
r[@]Sél ively shcbnahslucandpaaom 149 ia phetigiet adfthe Frent fake 41 of the

G 20 FRieieit Fomgs 10 cTaOi Il b bAoAt T O Jalne nk

lcBarfle@al 8ptidaN@rort \hﬁlawy deRcell thidget e ®akhutd S q;%rt{bQ 140 The
[0048] The ink cartridge 10 conprises a case,

rﬁranahud@om@rlm 149 iprinesi] evitheshh Brme 30, and e&)f\?énedrﬁnléﬁe%ﬂmzznateﬂal

one,coj | n a f
é‘}ﬁ)rlengs @ano&zﬂle %Sﬁg@m r?% gg&ygayolsc%)%ﬁ?ﬂ[ ggs %%Sﬂluﬁim resin
Ghamath a0 1felf toSlaey thétgthtdtkkh. The novabl e nenber 21 and
t he cover nenber 22 encl oses the main body 20 therein.
Each of the main body 20, the novable nenber 21, and
the cover nenber 22 is forned of a resin material,
e.g. nylon, polyethylene, polypropylene, or the |iKke,
and ' ‘




conmbi nations thereof [0047] The ink cartridge 10 is
inserted into the recording apparatus in a direction
i ndicated by an arrow 30 in an upright state. A front

j a of the main bodys»is enclosed by t <
ﬁgégbﬁnlﬁgﬁber 21, and a rear portion 20b oflgﬁgpﬂm?%(mn
body 20 is enclosed by the cover nenber 22.
Accordingly, in this enbodi ment of the present
invention, the front portion 20a is protected by the
BR54hI e e nbEhe t2aslucsnighartien Héarojpds pitpard2iddm i genter portion of

TR 51 T g G T - Sl 8 R o ek Thdfber 100

dite egirsRBent a;&)rwﬂlla@tls Chabistiohét® bar fioawv raaangmat hvdlgspgiChas a
to the main body 20. The novable nenber 21 is
soptangelbe d b@l%\b@x vihens: r dopexampls, Ahg ﬁra%wmz portion 140 is
%ﬁ?loflédc@ JF}‘rom”{QMF‘PJo% yﬁﬁpgf si wﬁﬁs ég)%f{ %aq 4t09 dﬁggﬁﬁom
et ween I'rst position, as shown in Fi
Syalli IOdhi The et adallel 40 ahends Darailel tatthd frsntffwet ﬁeﬁﬁ is separated
front face 41 of the i n bod

03|t|o from v, and .
i T o], DY PeeEiRRSH @rigRse: ohs AT s¢ RIS 130b is

‘Q’Bﬁrﬁ@te%vtﬁ@ lﬁ%ntr@&bﬁrana b i§or@(vall [ 3029 LRSS al P50ctik Bdhnb&ed to
the front face 41. \Wen the novabl é nenber 21 is at

tiéreerfds rof theplogit twabinl 40aand éaﬁdeaNqibrMDbmr@fthQ hettogb walh|1404 is
nb 1. i ti f t
CRERCERS PhRorEeRbio) MRarar ShhoGbs ehd Bl ot Yoot i dver,

fefiecowitd el TR fdnt wall 180h i€ [BOULATRS twldmlﬂeme dropt facketler mi ned
anmount of force greater than the b|a5|ng force of the
de571 spr i ngstheraasereptpartionsldf)is eenfighred fi brtppdpiched between a
§r ' A Rimett (0P \WfiSwn) of
?Egﬁg&ﬁg&fﬁgggnéosfﬁpﬁﬁ)to théﬁgggﬁ g%ogft?g ar cf o
Bftial sasorainot shotvak e. gpphdto ﬁxners@temmbmechtot the ravondaty apparatus.

.2 t he bl
TR s 5T a5 e s RO opo B
@a%a@bgyﬂ@nggfmg;whge@%éﬁnd out si de the novabl e nenber

When the predeterm ned anount of force is rel eased
ﬁWbﬁithe nnﬂébh@nﬁemepmzmn16%@a$h@n@Eysmhelﬁﬁéﬁbméthmfm

bseq t f.romth egand 0
s aftne BV RECHE et TR P iE AL PR RRRth PAT {dedha the
rﬂsawcablv@unmbem?ele isaiCwil N Boditithed BEleyn BRI ihh®BpSQ 142 and the
returns to the inside of the novable nenber 21. The

érm ¢hembeiplapnd theeptse spag 113 icemmfigygd del be ¢ fluid communication
'y [
SURSHL L2 LA ANE05L Yo TRAE g B s s
am:ﬁg%ﬂede:x pelactiveBnhtel hrieo @mt be nwvd &bmetherbmbespa@l 142sbased on
configured to ially mul t aneously nove in a

supst an [
SBEBANE F@éﬁﬂﬁhgﬁﬁﬁdgﬁWEmtﬁé first direction when the
@519 Springsy d%%rﬁnﬂ) R4 &P Je?é‘chng BRCIRnt bPRkTtdr&d in the ink

|rect|on and the second direction is substantially
pkmatbdr @00.t d’heach 7@tomm®eeﬁpa@aldﬂocdmrrgamm@172em dng ¢pg thereof,

t t he 23 and 24.
BBt e nanper oo beeled el d: praeR B iec « o
$1|Bo7lfm edtbhdfilgd8pright Sbm @1@ d)idthdh ) senfed Gf b hute@Perperal agli S1.

may be formed through a front wall 161 of the
ﬁbv apriciicrasmiierof 2t fhadf a@rém 73 i lessdhdnyihe pregifieesmavityiof fk stored
air i nt.ak 0 u c nt..o
tlrhe prrlk% a(renrbeﬁg())/(f)agﬁqf%ﬁ or %rg]ehz%s a %‘?’@Wr fg%g%g% xtel fand floats

gﬁ lighg, @Mﬁ@bﬁthﬁﬂﬁéﬁborﬁ&n gpphokich GptvhRl 41 &Bvrivard b&ed @d the
4.



[ 0049] The main body 20 has a substantially flat,
hexahedron shape. Wen the ink cartridge 10 i s nounted
to the mounting portion of the recording apparatus,
the main body 20 is in an upkight state. The [
02t Ees the front faceﬂgl, a rear face Jg@”pﬂ$%%¥ﬂn
face 43, and a bottom face 44. The nmain body 20 al so
conprises a pair of side faces 45 and 46 whi ch oppose
each other, and each of the side faces 45 and 46 is
aonme ctfenikt withihethé idnthdngtee 144, ardhéher gar 70 adetst Dased tpe the
and t he_ bo

PRREBES! dRPOFEHEE B suPt BB 5 A GATCH e aatgere vall

5NABQAER QorRRr §f"t‘h£ ﬁf@ﬁ fade@d 208 tHeMB1thih it 4B aCRefiding tEig. 6,
rear face 42, the top face 43, and the bottom face 44.

[tmwmmmpnmsm smmdytngpoctmﬂmogefsgkaed o aireotably, Suapprhfhﬁﬁm 70.

ol T 2 50O 0 L IS BB e o

baering ortioh 70 i&ﬂbsnx@ﬁtrdiﬁﬁ k2@ Bned sfact M¥2 @hdh a sullficient amount of ink
translucent film Specifically, the filmis welded to

fshoreq wribe By chambar 1PhatFor weankiia tke Benal Blogldng poytion, 74 gpatacts

fél%:l lggttto glglfl dﬁ@? 3P tHeanCiNARP ﬁBrtngQ Q4bhe rn?duﬁam-l{ﬂ@ s&ﬁa? rg}’ockmg
transl uce resin material, 1.e

q)brcmns ﬁarvathin the merrspat:e ampme m*ansh@sntrpqmmer Mireceyelg When the

polﬁ%‘?ac g%“ﬁil)’;‘i‘s g%/ :L}%?’ %8&%’@5 eaw gd[%%gcg Xmgtrllﬁ ‘of "flnrl]<d the
tﬂeﬁr;%hmn%%e)ve@ﬂlgwﬁ@%df e[rﬁrfﬁe §6nal 51Jcl€1'h??6rt§éﬁ 72 moves out of the

i njection-molding. The frame 50 is sufficiently rigid,
snchspabat 42 h& oshrgpentlyf whdﬁl@erfarsaffmeseam@um of inkgempippingle ink

8gantfb%§ 5 plgg e%g{ég ndﬁlﬁ%\?ég{n \{vtﬁe?h COI es? Hl%ipg g%tplaﬁlgn 716 is

96@@51{% Firc@e ihdCdpacd P05 1Fdh&aiprEn &Qlcﬁloﬁmor S&(Sh @n photo

outer peripheral wall 51 and a plurality of_ inn

%ﬁq:rr@tes:zls RS 9 wtowwers@e érg@alpB@Plf% RBRIoR Enisrposiigned
mPeLhkRheLal wall 51. The outer peripheral wall 51
Re I nner malls 52 are integral and define the

ﬁKmﬁE 50. Tﬁeﬁnungn)E@erheamhmmhipmﬁdnaﬁdomn@wsaﬁﬂﬁmhwd

| s 52 extend fron1 he | eft Sld face
p@ﬁﬁftoeﬁa Shamshet Sy BIBr ihe ﬁa tag50% yabﬁbe th*’rﬁ‘énf’i‘tffi}rp‘m“ 140.

A8E WRRE rs@:'raéé@hhm@ér $AR Gn A MY AfisidS BARRIEKSSTD MGin end 82
along the front face 41, the top face 43, the rear

theowf.4 2T heavrad/etsmagg sharar 55 eetends,in Meﬁtbrdmctwngﬁ Hheamain body

B R RE AR} 958 gl SR 0 Lo

esd fherebEd On the right side face 46 [0052]The fllns
-are welded to the side faces 45 and 46 of the frane

B62 espect iNel 35 ke pertipasOntleo wemariseg, 2 e tprehanism for
98?&1'\/91 g;éﬁ]p???% ?1'3?1 g E%@L r&te%ﬁﬁ 8 dm BRVGHSY éﬁﬁhi}?ﬁ\tlehsécorage

respec ace sSurrounae
Ohlinﬁifel }55! id fhb éttatorwdite 1ﬁ&c}amﬂ>et 1”(@ f Fbmah@ﬂmﬁtel’w infiake portion

hanb 100. Alt t ly, th f
: 39& gorflgrésef R XAkve 5’@%%&38 'héglglyng 86ai? sga 1%$ @ﬁ{rﬁgéﬁ e*zﬁirn% f?gr The
%Q%’ BlemSMaly it Féﬁf gﬂ:@ t6 GIpMTEL BR cfé?ﬁ 'J‘:%éndm thdWaif HBEPEY in the

100 therein. The 1 nner wa are positioned
wilvé storage Shavker Sir r Sbnddde bigmpntel7 comprlses a lid 88 and the rod 84.

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

sandwiching the sealing member 83 therebetween. The cap 85 and the sealing member



outer peripheral wall 51, and the filnms are welded to
the outer edge portions of the inner walls 52 on the
sides of the side faces 45 and 46. Accordlngly, t he

f event ed from saggijng. Moreover, ”
ﬁ&ég%wélﬁénber 21 and the c&%er menber 22 ar%%a ﬁmwmmx
toward the nmain body 20, the deformation of the

novabl e menber 21 and the cover nenber 22 is

restricted by the inner walls 52. Accordingly, danmage

183 heiethrmaigh htleslfpringl hendthrdvghs | Wiksn ths cpir 8vensttagisealing member

020, S o LEGLT0 B8 A58 L g 0 B8

PR the thRMohBSle a8dSThans hind e{m/ou@sydel JTdid edle shodge chambeeds is in
t her ei n, whi ch ext ends fromthe rear face 42 toward

tfhvid qommusicatipreyia gogomanaicatne HOFIS i nt howd St iloisesise fnta the air
mhﬂn{ i

Caa latﬂ;g) ?L?Z{IE é“QﬂH Itd%at%%(t)e Stg{ﬂ}egxﬂd 8@t1§fe§sot%arpﬁle tibEhetedof the

airdoguniatingopdring Ir, @lmhabatlargap tt‘crrtaﬂotvhg aiimflosy isdornedl betveen the

i nk_chapher, 1Q0 t eret rough when the i %b trkfgg 10 ‘
ired AR AL Hetipieder W % R PSR RO ©fpq peproects
Wulvhrd Bm tﬁé@nﬂepgf thcmlc! g’gjﬂﬁ;&dgﬁ thelY Jon%c'aﬁné)ﬂrd?ﬁ@d by
positioning a plug in the ink introduction port 150.
[[0)@55] A t r an&hercibn valpoeleien 87 4ldes én the silvé garade elantbpeS5, the

rant face 41 of the fr extends fromt

ﬁgﬁ%ﬁgpes%aveem PQFHHOTHE Vi lk] ﬂ%ﬁ hgrég cglataet giteﬁeahn% lr(negm%er {@(and
GhREHEA id whieRtHerl 88Yis Qépavdt&li@bth YheORE QG @€t B@quhérlnme lid
translucent portion 140. The translucent portion 14

i8§ copfpetsthe|segling anhst £3.dheais gommHucaEIZMO P dS 61P5‘ftdh%“d when
t t g

350 R Gl A B8 SRt e HP B ERELAER 1 i

toperki] ow |'i ght to pass therethrough. [0056] The

translucent portiaon 140 pr ects outward froma cente

B31% on of ! Thehs v Somee < %ﬂ B it e BEHFES0 asgs the

A e efehRRt ORRARIditcddnitlohent Bg{h%ﬁ@ﬁ@?’ fré-rthe il of the valve

translucent portion 140 is partitione five

rstocdga vharhizar SHad the oatsile hnésheafas»@ks@;tr@m:tqhambv 52 ﬁgﬂebbwgmg the

exa e tra en
JaBEines AR BB P chrarrn B BRI S sd b g oy
14OPalvd abrap@khandP6s, ABdidogs b0 Walve clehidelt STh@afd’c@nﬁrom the
wal | 140a extends paraIIeI to the front face 41 and i

seqhiag apeube r Bregainst fraing forse of 4he ppring ﬁ?edé@@?%lg%whe “path
%ﬁég?l % 1t0mf tg% él@, on%e ?Ar%ge §t E(% %1\1/\%1?11&]%&) i gaﬁlgtrbﬁgﬁntegﬁ tﬁéjvalve

werdge lAfabdr $5C0Bpaet, eedldtthe tcﬁmmemdﬂloﬁfbetWEQn ftll[eomtermabf the ink
140a and the side walls 140b, and 6 tton1 140g0
icBarebai OB a0d the oBside oth R dwiRPoh 0 b e R 4@&% is
o i tintake
TR0 o i e M RENE of R D100 VR bt Afnek
[poAkTH] Fhehd passiteuckiite iptrivi of tlﬂ.e4®1k| chapberf | Wuisesgulizeheas the
sandwi ched between a light-emtting el enent (not
- OANGRS PSS A | i ght - recei vi ng el ement (not shown) of an
?@GGS?al sens@iferfif@to BROWNthe irfk- G pll?"iféhibnl ot RpHiRds& cylindrical
nounted to the recordlng ap araF ght emtted by
tvhakye Isfogrdge chamilter @rmleé frethe frpatsfge%"«lt bﬁlwgﬁ trapguagpijeortion 140,

wal l,s 140b. and is i.ved h
éip% I&}gnxfalve s%%gg] C-Pﬁréx r:‘gnlg chet)r(ftth% 81&1(19 % t}ﬁg&ﬁ{ B’é(&gat an end 92
ItRRGIT. SPRC@IVAL Al diBElbérBRieRds in the depth direction of the main body



which is defined by the front wall 140a, the side
wal | s 140b, the top wall 140c and the bottom wall
140d. There is no wall positioned between the inner
gﬁggﬁwﬁ§g‘@nd the ink chanbes 100, and the |QQ%5P§@@&@ﬂ;
1 I's configured to be in fluid comunication wth
the interior of the ink chanber 100. A signal bl ocking
portion 72 of the arm70 is configured to selectively
enter into and be renoved fromthe inner space 142
@és@ﬂl igin Bwid grmownicafon; wikh the irrivr o éhei ipk clevdben 80 at@lge other

ggp% Pe arm70 is used in detecting the anmount of

“Sred in the ink chamber 100. The arm 70
Goowel i ses t NeneSingnapplplpoionnd) pIRS toMprised Atalod encehehism for
thereof, and a float portion 73 at_ the other end
feleqtel oPPRwe Anfhclsine gk peRxEndingpa dbe erd % pf Hhepuplve
[ e

SR e e (AT R CACBcr P0G O it Fopion o0
fcboptisepavtivonle®dntios, 4 gsing Pharsedling rspeier P3.andnaai 1y of

tored i the ink ch er . 100, The f| oat ti.gn
R O ol Thouiae o AL B e Oaier kot B2 spb B h i vatve
%%%e%'ﬂ%bérhﬁl tARatchRRr the QAIIKS ERS oY RMRSHEnARA.  The cap 95

downwar d based on the ampunt of ink within the ink
@h@thb@fcalmg@nenqu% have ronghCopsis ormed dhasetbroggh. t Hghen the cap 95
of the fl.oat portj 73.. Th
TR B meBore Ot aPd RO Durel B bEg Sl 2 e pive
StofARE @B&mlﬁﬁ‘r S han ik @ﬁﬁpbf paeodis fanted kethbalirbodh Pﬁo&@&arﬂﬂthe ink
Referrlng to Fig. 6, the rib 74 conprises a supporting
GPEY PRt bcwwgmw ipsflefing gp 9515916% Hﬁo\iaivetSWéagarChWW 54.
; e'18 d
%%g??%ﬁﬁ%f a§3§%m1 éﬁkf%lgnale%Pﬁq I ng 6%rt|5%nmmﬁe ©
tle cqpasdgd omeding pombmﬂmner space 142 when a sufficient

t of ink js stored in the i k chanber 100. r.
B! 2" ¢ hdn ohe il BPmek ChirRs i SiF TG O TESsor Fases the
ket @Eh'}é@d ¢7 406 aRbcibh & LibRNGé k‘rﬁ(eﬁch RQEH ihaNthd 48vE lement 97
mai ntai n the signal blocking portion 72 within the
correqts ﬁpa@eh@membert Weamc? eeBnuiesionpwitwéearthe feréwvadrthe ink

nt of. |n the i cha 00 S '
mﬁaénn%eéqu eag‘gt &t ﬁliltrs‘llg HSuREo d?'kzlg ‘%P éat WE)%? tth%ot%be is
Tidem@Mia® HoMrwapsly pan 9|1 ttllﬂzem5¢ pusats the o@ﬂae elgmp@ro| afd tHPvalve

noves out of the I nner space 142. Conseq uentﬁy

RISBIEREY7 spaares fremehe sealismembir Braeaingths Aginefores &f fhgjepring
no

SOty M P ROt BATON A, W uricAipn between

iteniateriopat ehelidR chdraiver eﬁ@aapd ée mmsmhqobf talmsehsdy 20 siacthe ink

as hoto nter ed to 0 eth

S§rgha bortipe fSﬁ@taB@)l?qe i 413 iFIRMIES B A oB S Dpiheg S e
kHANGYe @Weorﬁ@@@ﬂﬂaﬁ%s@ﬁ' ng to Fig. 7, the air intake
portion 80 conprises a cylindrical valve storage

Wahber 55 ffbrmeased pvrtndneS9fls Enmed acfélemv fatyoteofitthreframe 50, and

transl rti.on

pE el FPR e S Bed e e Wik Yot SO AR g The Ressed

bbeibeto Tha SRkNE s tvathapejehdiTieihs Sﬁoeaﬂdemm(sh@wﬁ he Fig. 8),

depth direction of the main body 20, and is in fluid

sasheRiinFlzafPrrost e thh inhesurisecef e coer msbpie wheirthe Feat petion
t he f O h

B 085 el 6208 UG58 b EOREL PO L IR heparo

opRidng tenttcakaisporgonas P ahd the e Being Gty DI it Mieted fckh8 2ecessed

of the valve storage chanber 55 to the interior of the

i nk chanber 100. For exanple, the air intake portion

80 conprises a valve elenment 87, a spring 86, a

seal ing nenber 83, and a cap 85. The val ve el enent 87

is configured to slide in the depth direction of the

mai n body 20 in the val ve storage chanber 55. The

val ve el ement 87 conprises a |lid 88 and the rod 84,

The cap 85 is attached to the outer edge of the end 82

of the valve storage chanber 55, sandw ching the



[ 0063] When the val ve el enent 87 slides in the valve
st orage chanber 55, the lid 88 slides between a
position in which the lid 88 contacts the sealing
nd a position inishich the lid 88 5626
gggg§§?§§ﬂ€r0n1the seal i ng nenber 83. When tﬁgﬁPPﬂm%%Gua
contacts the sealing nenber 83, the air communi cating
port 81 is closed, and when the |lid 88 separates from
t he sealing menber 83, the air conmmunicating 8ort 81
.pgrt@péﬁe@ PIPYGB A3 eiacomenyketapearihyecat RaiipR 205 3Nd fhgesover
? $6 urges or bi ases the valve elenent 87 in the
ection to close the path extending fromthe inside
¢6070he val veResdrcingge Fphanmbeprigbstbagt hkanthet dil@és Gfrmbdén the
val ve storage chanber 55, therehy cau3|ng§the

oRbFe lBataye dnradeesiarpes d@mbirmg. FehbRn o e 1 i

fQfhe8%n t PERIRRU &w Fhetda&e\ééy%g BEAKEGA. clirﬁagﬁrng%%rage
the ['id 88 of the val ve el enent separates fromthe

sbahberﬁgllﬁemﬁdrll 88 aupstantsdly uylgndmgalfcmmber@fextﬂrrbn§ﬁpmrtge front
fromthe i

s VaF v aPdpL s ML PGSR L REpordSa pTSEE e

CRVRrS110288 €1 € kaphekelpAetife LRRNGILL fnEfadcb®1. Referring to Fig.
conmunj cati on bet ween the interior of the ink chanber

Bothe spid serings 3atasd dé awfpositienedeithin Bigyvabe starggetchampgrs 110 and
I?It %gs ?cRIQf:é I o?or88$< ln%}gleeg c%b(lf f%éqgoql s&>¥¥n%4b?[aﬁd EL& ?\Aﬁ;((ﬂlgleh Qo the

and ou t he

fioht faod 4 8@t ohdrendoareisis Ld:b&plétf tot fhe nmovhiee inbmbef 21 he thenkher end.
chanper 100 i.s equalized as the nble

Poeeeeths folhyripes 45 g 24 arqqoupke die e gawé SHi g hegovable

%%Ell SLBy 8irC lebRAiiteRlecy BlVBiIS Eﬂﬁ%% 4nAGH tRdfront face 41
formed I1n the front face 41 below the transl ucent

pud the omvadIe mertdr @ heor\ailindirestt q@nagtdae@hmrbleer clUspriggopemd 24

to,the o the |n b t. an. 92 t hereof

it drephite 3 afd clropel ety Bl R A R? cement

gbsﬁﬁ&feﬂ ®BrvREn tikecdibd ﬂyand\/@ and the front face 41 and the movable
008/ 12347915PCT/ JP O 056262 20, and is in fluid

asmberd e at Tbncail whingh23 andi2éricoronfguredie prikiendlh apgsehe mogpble
emtbere 2 IOtawgy fr%m tht I]?on??ac‘e 41 by applying a biasing force to the movable

member 21.  Moreover, in order to stably and evenly urge the movable member 21, the
spring storage chamber 110 and the spring storage chamber ‘1 11 are sufficiently
separated from each other in the height direction of the main body 20, e.g., are
positioned adjacent to opposite ends of the front face 41 in the height direction. In
other words, the coil spring 23 is positioned closer to the upper end of the front face 41
than to the lower end of the front face 41, and the coil spring 24 is positioned closer to
the lower end of the front face 41 than to the upper end of the front face 41.

[0071] A supporting member 115 is formed at an front end of the top face 43
of the frame 50. The supporting member 115 supports the movable member 21, such
that the movable member 21 slides with respect to the main body 20, and the supporting
member 115 limits the sliding range of the movable member 21. The movable

member 21 is slidably supported at two points by the supporting member 115 and a



[ 0066] 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

ngqg%hzgﬁ)to the interior aff the ink chanbeﬁwﬁggﬂmgggmz

i nk supply portion 90 conprises a valve elenment 97,
spring 96, a sealing nenber 93, and a cap 95.

[0067] The cap 95 is attached to the outer edge of the
end 92 of the valve storage chanber 54, sandw chi ng

tHRPOsE Meberd b descrbed; Inisk. e e wernortinghmerabgs 195 lsalﬁt?gtah &ith
St 25L0g 5 { oumﬁ&r v&véoﬁf}%%e% P 3?1 &g;L ?s%s taq{rgfé%rr]tlon 118 extendmg

eret e Ca
Qiértmlléy Waad: fred theotop e @)Bltﬂec@xﬂlgﬁ)rﬁn‘n 1B exteﬁrﬂn@?omfan ttchﬁend

g EAd 1 At Be gheqion ebirsefen SHE TAECla e o Be 3, nd

ULh SR BBHHC BleH AL hNSirdg: ARoRhe QESHIAR @0 Il@ean\daéx‘{ﬁldmg
storage chanber 54. A tube is inserted into the ink

Smrzvpltdy |6cgap 192 lwménnmddénetwﬂcn(ﬂm&epmdig@rti@l 18 ambdmtqdfatc@%
6. 0
Sl b PPLBOE He R G68 et ORI A0 Moy

Qovalve el enent 97 in the direction to close the ink

path such that the valve el enent 97 contacts the
Q2i ng menbide sompoxing wembaini L6 des srbstetislivethe saee shape as the

B B PRI SR LSS 0
ifratre S0he Then kupportipp ynepbet 119%is 1ﬁt@altmﬁ€thp tﬁtahne§01 ehlﬁ cmmlpmeas a

ement 97, and the val ve el enent ar at
?ﬁ% ROE g sishdue %waaé.dﬁg'fwﬁ frﬂpdﬁﬁgotﬁ%ﬁl aée . Bigeond

X@ftioﬂ q29 @xteﬁ’d’i £58 ahkd SEBR! sk fiondtbal if 1QRERESbN of insertion
ccordingly, the communication between the interior of

BAen parklled ha thedottdD acgrid, tivka borkspattornt2G foemeradt mn fway end of
a.th ortion 90 is established, and
%WSCFWﬁporK?ﬁgsﬁﬁﬁg%%% PWRBE%IS suppl i ed through the
ffedys] t 0 t he Re@GOidoTIesAPERA@Y isd 226).8- [IPD6RE Mok esseder 21
portion 59 is fornmed I1n the top face 43 of the frane

aed therepver memby 24 agsording i BDemBodipeneqf the Prchat yehting, are

g;ﬁ&eém e LdBGer! hBMEPYs HAlCa r&%ﬁaﬁsgdsh%gé Zeifg fs E&g\%ﬂ%ﬁ to

engage wth projecting Stfi
E'cc@mn&)daterﬂ&slreaqiomwcml 20b off dterredln (bnd)t Petheriber Taecdvacmember 22

menber 22 when the rear rtion 20b _of the
&}ﬁ% %%Bb PO EPITESPRGINE iR aheotg}ltqrrpga%@&?le FeABartion §8b Thﬂ‘e cover

B{eﬁib@f:ﬁi Ahptlstd Predd Qall 817 FRRY O cB@lnﬁmwcaQ@ &1 18O main
and the projecting strip 211 is fitted to the

bed;e%@sedtOp paalt 218nfaéifg ahd cpreomi dee ®pclaceed e niytigemimbody 20, a
PO R PO PG crg St e o Bk oF B e RRRRRe o v
219Ofdcmpf08 GBGring tHeN6ft side face 45 of the main body 20, and a right wall 216
facing and covering the right side face 46 of the main body 20. The walls 212-216
define a space therein which is configured to accommodate the rear portion 20b. In an
embodiment, a portion of the top wall 213 of the cover member 22 and a portion of the
top face 43 of the main body 20 defines a latching recess 1000 therebetween. In
another embodiment, a latching recess may be formed in the top face 43 of the main

- body 20, or may be formed in the top wall 213 of the cover member 22.



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

a spring storage chanber 111 is forned in the front

face 41 beIOM/the val ve storage chanber 54. The spring
r nbers 110 and 1ligare substanti al

S& rlca chanbers extending fromthe frong%?gggm%gmun

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

portion of spring storage chanbers 110 and 111,

respectively, define a portion of front face 41.

R4781 ri ng t olEingoie®ing iships @b pndsPili a7g Hositbongn @n e inpes surface
tioned wthi v S
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one end and is, coupled tqg the novabl e nmenb g%ﬂa%,tpe
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249 01Rl Sk Qo 19, LUl bR RO, o Rad Ak st porion
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21, or b ct contact between the coil springs 23
ﬁﬂﬁﬂﬁioﬁ%&l Srf%%ﬁ?nqéﬁﬁ?gﬁ %and t he novabl e menber

280751 - €., Wit AdvabRIIMRP21 BhNL otthiBERIMEpD@sd tsi RARELred to
betmeen the coil springs 23 and 24 and the front face
mcoam@pdtawéhmﬁvramp@mn@%@frth@mamrb@dr 89 theegir. i Ads np3abipgember

are ured t Qi i Lie
L1550 PR RE) M T el BSIRGRAE 20 7o
Bioash18 gndntbeE €1 tcoOmpries Athuab hall menifeding the ot € ell, ofithe main
order to stably and evenly urge the npvabl e ne

P&y 2peitoryvall Hsguerirrdhnep faced3 ohthempan BosiZ9ga 9 gbt@frh\ﬁél 164
I

EhR B o0 {4 61 o0 wi ke o b

e 46 iof ednaid Jbad;em ahda dpltosdlt Beemwderingfthe Hehtfsiderfacef4god the

41.i hej r I n ot her  words

i Reddor shBounly SEELQ el s RhReretRipabichs SRay
%&QQEKMQQQhéﬁth@Rwhgoghe | ower end of the front face

41, and the coil spring 24 is positioned closer to th

I[Qﬁﬂé} end ofTheHeft fwal k65 faad sheqnightriagll 16P erendulspra ihefignt wall
fro t 0071 y I r
?%1 ﬂdﬂFrcﬁfﬁi%dgdPch%zﬁagg?é%g%%ggﬁgggﬁ%%%géﬁéﬂw
5iht ém@ 504 P4B06 1t 1hB Gndie Hh&yf 20,15"1‘1&11@@1@[ et e movdbd member 21
nenber 21, such that the novable nenber 21 slide éﬁ
Fdspbe figvalh 65 ey V20 e s s b T tece
%% gnci {h@]ri%ﬁ Jl&ef n%é 46d é&g tl{a@ﬁ? 1te th?errmg}Ii"pélﬁieyﬁf{%ﬂy 21.
e nova S |dab y supported at two
pai7a s by t He aaumpodinieng ofréwetyeeseilventidnaat lsaspp gottiongpf the

b 116 d bed | Th 115 .
FEFAIE BEFRET o4 £ SRl b SO0 CPt 56T PR AgHgas e ink
lﬁa@n&? W 's§(§§th§t thd &é&abf&%@rﬁ&@ 21 ;é%dﬁ% trRAnde the B $d16Ab b Miser.

upward fromthe top face 43, a second portion 119
€078hdi ng f rdm lanvatbwpmemderoil chmprises it Slgﬂﬂl tblaghing jegrapgpment

di. t t he. t
388 < S5F Lol poi iy T fu BB G bR Ofep SRgorine
Bfirst1ae 258000010 Lo LGN 26X heRdh@ gordiphan4l. and ag@pening

122 is be formed between the second portion 119 and
tl e faropd fheeethragh. whi ch al | ows the second portion 119

nd int hei d| \Yi
055 e s S B0 A Rl TP A ERA &f ot e
sinewslhagle and the RetosUIIas tonfigureend expold he tandudest portion 140 to
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
parallel to the bottomface 44, and a hook portion 126
fornmed at an front end of the second portion 125 and
ext endi ng downward. [0073] Referring to Figs. 2(a)-3(b)



[0074] The projecting strips 210 and 211 are positioned

on the inner surface of the cover nenber 22 adjacent

to the opening of the cover nenber 22. The projecting
and 211 are at posjtions correspo 5

tﬁ@2@§€ééged portions 59 and 60. The prOJectPﬂgnggﬁg%GNZ

210 is fitted to the recessed portion 59 forned in the

top face 43 of the nmain body 20, and the projecting

strip 211 is fitted to the recessed portion 60 forned

i the phtside when the fraqyablg anegiber Rleisrimihe sy pegition, such that at least a

;%go?‘tgoglgéufﬂ% %@élﬁ(éeélt g(ghort B@%{T&Pg u@ﬁ E]e cu%uﬁ{)fig?el%ti)ﬁ e movable

QndhiRdr M issinage se@nd gositieRnfHog Lbls(adplte Othaamwmnneatle ﬁéﬂﬁ&d by
front, portion 20a of the main 20 therein.

d

FERarPe revinedar pr1tiona drog the &pn*sw;lb& leidrthe f}%&?lﬂﬁgl%and 166,
tfgﬁ% %fon?@@ipﬂ(ﬁfanﬁ Iﬁ?e sﬁc{eqpélls Hg?ﬁ !iﬁ? Ergx%iucglnt%o qbfb.e The
menper h

conprises a front wal acl ng ront
featat 487 oftertdh éromathe fibotdyalP 061 @atwapdiywal the 6&ctioowéinsagion 30.

t t f ace f. the |n bod a hottom
G R e i, i e 4o g e B 2T (showen in
|f$é‘t12E@|1 ghﬂ-éém%%ve%héﬁg aﬁdwhétﬁfrécemr%%ﬁmeo% ShicdiRBnsor 230

mal n 0, and a right wall 166 covering the right
o plpavnf ab€1g4612a>fsamc}mclmhm cwo@tyl&b Thieesfare| light 1@@ttgdgrom the

q1 El{ -eImitt gr%%% tqg?esrgﬁ {hml\é\élr'ﬂt % rc]utﬂbc?gbf 68%%1?&%56 wal 140b o|f the

comm

lﬁﬁsl&t&lt pd¥€ort 149h% m«&aiatedlﬁﬁl tBxlighnd from t he front vval I
161 in the depth direction of the main body 20 and
dBW the | eflic ggnpd bﬂ%?&@g4?5raaafanqnhé8?|C@ﬁlpngq809esuga@ebla@ﬂng
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Sk AT Sy VRO T AL e
SBGalaldbckars ;glﬁmﬂel%u:sfbaldgcsi dver tnehmtdueﬂ 87 8l tle véicd dfsction on
T R R e P S AT

518 rRk® HeRhd 'tﬁbvﬁ%ﬁa'l Q)Tbckﬁ\% JoR@Rl 188, PORS bR &fthé fafgnau blocking
novabl e nmenb has substantially the sanme color as

tohgiondBBin it widik deredioadind thetdwtout b hantserandud®, opseiogs in the
th t e nenber 21 readily indicates the ink
Wah 26%;%3212’? refpﬁf)uflg{ The novabl e nmenber 21 conpri ses

QO(BII g nal Dbl (K‘éfdarﬁgg & Fighug MeNdignkB blocking bertiah 109 @cdonfigured to
ar r angenent a cutout 187 forned therethrough,
Shisp e |aﬁg°%‘&? spaﬂs g3hitd theopticl isepsoy P peyided 10nai>h§ cartridge

Hlctniidt, B &%%:2'29? 88%% r ec};l?aﬁ %@%eg{ak%gﬁg ga@glolgbcs bRl SBage

awtiotitg Ad@#on 374. orlie digatl lﬂomkargt ertief 189hle formed of a resin rnaterlal
which does not allow light to pass therethrough or alters the path of light traveling
therethrough.  For example, the signal blocking portion 189 may be formed of a resin
material including a black pigment. Alternatively, the signal biocking portion 189 may
be a prism formed of a transparent resin material. The signal blocking arrangement
186 is configured to enter into an optical path 236 of an opticél sensor 235 provided on
the cartridge mounting portion 276 during the mounting of the ink cartridge 10 to the
cartridge mounting portion 276. The signal blocking arrangement 186 is formed of a

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



front wall 161, and the cutout 187 is configured to
expose the translucent portion 140 to t he outside
when the novabl e nenber 21 is in the second position,
at | east a portiongof the transluc
;gSQM%ﬂ 140 ext ends through the cutout 187 Whetr/‘]%)fwo08/0.’62(2
nmovabl e menber 21 is in the second position. For
exanpl e, the cutout 187 is forned by. renoving
rectangul ar portions fromthe front wall 161 and the
sn'awgwgme@rwss dederties o figsi Ag)BHR, the sranalvalopking) erangaprent
[ I
Eg 1% ?ﬁtl(ﬁ@q §§ oxlzalc(?)acegf t Ieri] élrln lﬂegﬁ folrfgﬁ EO\}\)/afe'%l gfi], a?nﬁQhe signal
Ib&&km@ﬁdbr)gemﬂnttme pebjdcaditdndthe dfont WalL L1 avvny Itdm Mbﬁbnﬁ»’ﬂﬂl 161.
I_nk cartrldge 10 is mounted to the cartridge nmpu ng
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conprises a signal blocking portion 1 roj ecting
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m;vb@& ggoﬁ{a Thes sﬂ%ﬂeﬂh"ﬂ%%ﬁé?@pa@@%é heWﬁHHﬁ’é"Jonﬁ ation,

rns rec ngu enlngs in the sid s 165 an
k@éter—de:srplmlt pm@ldyne {od Q8 Refrer the rtgpd of Rlegmklc@rtrltlgvels readily
si&nal bl ocking portion 189 is configured to enter
[ f optical path 231 of the optical sensor 230 ,
poo3gi ded on iR ?r(ﬁ@e'hbg pgiBn MRV AJ3BioRQT 4ticPAdjddBit B ioR@r end
the nmounting of the rnk cartridge 10 into the
oA ther freny evattolgiht mdgvrfa]@ietﬁ ipwRy 26y thyHions ghd bl bl Bisk] ergls of the
rtlon fo I
RRUCRP e Rt 00 PRl Rebli RelBhALl Yap HhE fiERRermos
m!lhuﬁice loif giatcaﬂhﬁ@‘é@rhduﬁlgng petieit hT&lUl@H’m thd-mk cexéadppl16 is hbnted
&g bl ocki ng portlon 189 may be fornmed of a resin
CRTHIEE OISR 78ck pignent. Alternatively, the
| bl oc a
e parent tog Pl Aits (iedfeats Ringh e Xellafif® 27and
dhrersapigreticebar 16Bisiconftpndd tgsngebritthe eml @ring At.0 Hn: sopidrigg bars

h of an, opti cal ns 35 e
188 frf U ion b b pTah oot Tt TG e ey ogf 41 of
ttlnsemélﬂ KodRd. ITq!lg %upyarﬁx% HaP@cE At b 'pgﬁﬁor{‘@f'f&}bdﬂ&n@% CHeQ,Brlng

276. The 'signal bl ocking arrangenment 186 is forned

atorags ichamizer d 10, znd vk eippoitieg baot 6%is|abw popitjpn C@reesm@g to the
t her et hrou ters a path of light passing
WQF%%H%%J%Wn&ﬁé? rring to Figs. 2(a)-3(b), the signa
bdosaki ng ar mergeREnt Fik8610(9 eﬁﬂﬁ@(b)pﬂﬁ@u@;ﬁor@ﬂig Bath a6$ﬁﬁd 169

to a distal end of the to 163, and the sig

skterdcirony ther upfaegettilt fram evaﬁrléjl éthg depth direqiion of éﬁtmamwdy 20.
%HQWOIE 81? %BS&I &I’ tggﬁla}lx\@éod &6]‘5 ;re%l%d tg Hf%lm@agl%lfﬁé}l&er 21
arrangenen nto 18 onprises a nal’ |ng portion

194 stae .igwhich thd ddilRptihgd Dhis safneﬂ m mrasaprm@fsto@rge eliesbet 920 sl the
formed on opposite sides of the signal bl ocking

portion 191. The signal blocking portion 191 is

inserted into the optical path 236 of the optica

sensor 235. The signal blocking portion 191, the

signal bl ocking portion 189, and the ink supply

portion 90 intersect a first plane, e.g. a plane which
is parallel with the arrow 32 and the arrow 33 of

Figs. 2(a)-2(d), and the signal blocking portion 189

and the signal blocking portion 72 intersect a second



[ 0083] 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

SWBE@%F&H, bars 168 and 1692arc positioned o 56262
surfacé o?)the front wall 161 facing the fronfﬁwggngl

of the main body 20. The supporting bar 168 is at a
position corresponding to the spring storage chanber
i%&? and_the supporting bar 169 is at a position

BRI EG 1t e SBpRg Hgragt sharjer ¢ Hartbrerupparting bar 168 is
Q84 Refiee édi%rih%.zfa&ﬁhe %%ﬁaé‘r)cmgﬂ 158 (Dhsertt@ito the coil spring

supporting bars 168 and 1 extend fromthe surface
tZhe Aco@ndingiplthe dblisprings Peardeddt dre dipperttd ynthe Supipesingdiars 168

bo 0. en the front. portion,20a of the ma.n body20
B RSP i o PhUSRUVRE! CRBioPeSaniHCar of BegSTipones
WBiagd24 ReinGel ko & a%pma@&ﬁb%&h&mﬁ bolly bd1e spring

storage chanber 110 and the coil spring 24 is stored
0% he spri fdespdserifes 2hanbes aeicpmprdsgon eqiberingh geb de coil

' [ [t i i i .23 _ar
5 B A SRRy YR 80, Ul 110
241 whactbe tbmgloytiont20e istiaselted jatd thg moRdblamemBet 2ar € Therefore, the

supported_ by the supporting bars 168 and 169, .
F%‘g gvgag? 3% PYA 24rirge af Plae e grpvable sxpRAG? ot thidirection away from

gant . o Lo i
R i et A
owidbesPr i ngs 23 and 24 are conpression coil springs,

[ the cqgjl. sprijngs é% an <ﬁ4 are .conpressed and ..
98Pk i ¢ Moty gt GRAGE b e BEBVERG T £ dn e
tdpewhll 068, 4a@rat ér0dt-3BnhSsHaps 6f RGO EROVOE7 MY albk@ntially an
menber 21. Therefore, the coil springs 23 and 24 urge
grvenidald-shans. nBofaping terdiieh dP(a2 the supporengimermben Dif iaiuagated into
U L0 O 0 A 1Y, 80
UL DL i B OO A SREDSERL
aD86] Refaed 4 ingrivooffthgsliderd@pe and 2He)efort,Re SldeGeoove 171 is
groove_l?l is forned in the ] . .
arrowed 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
groove 172, and a projecting strip 183 extends from a top surface of the bottom wall
164 toward an interior of the slide groove 172. Therefore, the slide groove 172 is
narrowed in part by the projecting strip 183.
[0087] During insertion of the front portion 20a of the main body 20 into the
movable member 21, the supporting member 115 is inserted into the slide groove 171,
and the supporting member 116 is inserted into the slide groove 172. When the
supporting member 115 is inserted into the slide groove 171, the projecting strip 182
and the hook portion 120 contact each other. Then, when the supporting member 115
is further inserted, the supporting member 115 bends toward the gap 122, and the hook
portion 120 climbs over the projecting strip 182 while a bevel 182a of the projecting

strip 182 and a bevel 120a of the hook portion 120 slide over each other. When the



top wall 163, and a cross-sectional shape of the slide
groove 171 is substantially an inverted U shape.
Referring to Fig, 10(a), the supporting menber 115 is

[ i,nto the slide grogye 171, and a prgj | .
g???g&gga%%xtends froma bottom surface of tﬁtgﬁggﬁgmﬁmz
wall 163 toward an interior of the slide groove 171.
Therefore, the slide groove 171 is narrowed in part by

the projecting str%£?182. The slide groove 172 is
theeletiom] 20res sbpbeshevealthe PI@igsting iipal 38rapss theempyabiramember

e Sl ' t [ . :
B SRE Rl sl B B SRert bt FERRUTR pBliok 190 i pccivd
b3y 6Ghe projes@gp t@dp i 182 owhdne tiel dickRsegibdove attdidptedndTise supporting
projecting strip 183 extends froma %op surface of the
508 1Rt 2lsorigseried e theahds giorilds nohe panee Bege groove
YooRs) Ther ef Qpien thdfrofl pAHEorIFRAY Srsdrfedl ih MATIRUEE nicthber 21,
part” by the projecting strip 183. [0087] Duri ng
theseeviable menfbet Pleisfurgedtawpp fibimghe 20@ fafe 4ty thea¢ml dpodgs Z30and

i,nt ot he novabl e nmenber. 21, .the sypportin nber, 1

22" el e G, RECTor! (B o QOUBD dhe gagTRdnerbet 27, the

SIRRE trhdMbeBITD @Imaldd i Shd MR §RMioh NsRowhn SFipgle2(b) and 9)

groove 172. Wen the supporting nenber 115 is inserted

Ferrspardnesp ithtemgyapdeema’s lnrthasbflisienienigors fionpfaggdl of the
00 s

A 48R 2850 SO BlobE mbef 2Tk BRA SRR, R el Rt contec

bheeaiLtpp erdjdcrgg seiplier atd Sheli@okl ortiond2 @ addtde gagract BEtween the

and the hook portion 120 clinbs over the prqjecting

B1ojSofing §P AP lrad dhepkapk|poripnal 28 PRADPBpTERAP nhey 1 priemal

18% RngpidE VR frddQRee0ds hd B PRKmPRRLH AN 120 whiedfember 21

over each other. Wien the hook portion 120 has

slidesrifmoh dhwefirst h@sitionjtecthe rsecond ropitio8 Xstorvaejn Figs. 2(a) and 8)

novabl e, er 21 and the in bo 20 ar.e nhot .
L SRuding b reyet AR A DR sBr et 156 S 0 Bheatleg gymain
Bydytdne projecting strip 182 when the disassenbly is
attenpted. The supporting nmenber 116 is also inserted
(4982 t he s| Reberdpeooviies B2and(P, theebrewing neinme}74 is positioned on

0 Wh t fr rti i S ] ] e
HBTARHY atpiene Ay Ukt F9R e 4 M3FBEGRh Bl 207 rhe
preasthgt gogtidor 10atis dtageshidn byrrdspendaith tiepod Bgysf A3 amidakdortion
Therefore, unless an external force is appliedﬂio t he
Aoy abiedrersisderten, e serspaisst Gomenigh! o ofethgirers 84 pyhen the

' it i:-n. Fi N 174 .
%%?%&ig%%ﬁ?ﬁg’%&Bpﬁéﬁﬁg€§%F€Lﬁ%%%%%ﬁég%¥ #uf@%estconﬁsuﬁo
chnsacawitk ther distalf endntf ticamd 84 Wwhale thehmovabienmbroblyr 22Glidgshigom the

vabl e nenber, 21 remains in_the first position,by.the
b e GRCRAGH THENpRSRe: | Hset P 8BVaHE TERESIB e
RREE toNard 40 seild tb&itsQNhAk 8288 ?@&&1 tRArP R iBIE Ehddber 100 to
strip 183 and thé hook portion 126. On the other hand,
oprariheomr eoxtreymicating pet8li s applied to the front face of

novabl e nber. 2 t he nmovabl e er. 2 ides. ...

B8 va’t o OBGHR. Fag iR AR E%r% o Vt“%l%?jél( 88 ppsition
hdjadehtds a 1&Wé@)end v 1) fréi@ fwaB 9 PO REd MfofBed 2@ pEBNiaR kérresponding
nmenmber's 21 closest distance to front face 41 of the

teaihp iﬁbéllgppbopf)qtiggé)@] Rgfl@ ﬂiamq:g:.rloé thq geening Hfiiisogreqtprethan the
PREEF AP0 i AP O8, O B

aral thrdogll yhe2éhenihlg €l 801 eB&ien ghepao tabnmdriéeri2d iatin &he first position,
position corresponding to the rod 84 of the air intake
portion 80. The pressing portion 174 is separated from

a distal end of the rod 84 when the novabl e nenber 21
isin the first position, and the pressing portion 174
conmes into contact with the distal end of the rod 84
whil e the novabl e nenber 21 slides fromthe first
position toward the second position. Then, when the
novabl e menber 21 further slides toward the second
position, the rod 84 is pushed toward the ink chanber

‘A P~ o~ [ —



the entire ink supply portion 90 is positioned within
t he novabl e nenber 21, such that the entire ink supply
portion 90 is recessed fromthe opening 180. As the
Ry 3 Q) nber 21 noves fromathe first pOS'tHQHuBﬂm%@ﬁhm
econg p03|t|on at least a portion of the ink supp
portion 90 noves into and then passes through the
opening 180 to protrude fromthe front wall 161.
Referri to Figs. 2(a), 2(b), (a%- and 3(b),
qm%tsunpty m%orp?%wn@ltwwéﬂt% e ntq*féblamembﬁt %llké‘mh that
r 0 r f I S t
{ﬂﬁ 5r1ti%] 1& ug@%%%}/t%{t @éa&eps%d f%)?rpéhevt%éetga&ﬁ é@.t h)efé: Ble xH&Uable
muhﬂmdklm$wﬁm©numkﬁ&apbﬁmﬁgmt&ﬂmuhﬁ;bhhSnenhaﬂmmenbnofﬂw
relatively snmall air holes (not ﬁpbered but. shown

in
%@pplz(pgpwar?& ST pieped fhal eses ronglo flte ARATIPe 180 0y psotrude
HohOife ﬁfbﬁt el 188, dR@f@Hm@ ol Plgg I'ﬁa)ai(ﬁ) '3?3() akg 399“5 la@ @m@&ilment
Neverthel ess, referring to Fig 3(c
3 the, pr@mtomemlmg the g lmakze tm“m‘)roSGmd;Ot/dne@beglhe fitoat Walb hﬁl Such
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I nt ake portion 80 fOSItloned wi thin the novable
AEbae farmed i fegnt M&tw Freallomtain te baidrawnripiaitee Hoingake porgion 80.

ni e €1 an
NERRERRSS FHhlhE by B PREN PR DR O 180, may be
fergiet itlabught the fidht whlhtl 6k edjpent focandradipmddnsitle tiel inkey portion 80.
wi thin the novabl e nenber 21, howe he ai.r intake

E)‘b s gpbodBuas vhepdhe mt)@b%enxgelalgfé Ail ﬁbtn]tg%}irst positiqy; the enttre air
SIRRdi R 80 R 1pf)sﬂ1§neg AW tHR bV IR rhdMbef bﬂ%@ﬁ thhPBe WHER air

a conponent of the printer contacts and applies a
froaleeottpntdiés reods@4ra thelogerang 180nt Ak éhqpoevablsrm@bey  hmoves
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Gathin ihe 3o vhBle TRIMIRE 21 EROWSRE tRY air mftalé‘eap(trﬁbld g®vddcloser to the
SpeC|f|caIHy in ink cartrldge 10', the signa
pd

P M arlpahigemhedimas dikisr dpradea thy ik §1iw@ﬂ>&r 100 when a
f t

PLBESER S AURETE APl D95 6L 881 RRE e

bb@mkxmgmamﬁamyHKEnt 195 conprlses a signal blocklng

Eortlon 199%fr01ect|ng fromthe front wall

RBART bl oc kG Bok Fdh 65 414 T8 dgens GuRsrnaats o Hearesen
%&thdﬁ trﬁleca}’tﬁfléé f(ﬁtnag e ?&Jléc@@ bg And E‘a@trfd%@ R V\@bémﬁ]c@l]ry, m ink

he signal bl otk ng portion 19 nprises a front
aatrchcae p&l, rthofigsdl ddoakalg srah@8nertt ltBétlh repladiby 4 h@nw tdochcmg

directio The 98 extend fr ro
fpieetping Wi oo Sret agerp o Brrae PRk R alp R hent 185
waé | il Wdckinea bt MeRempades dh8gSil dQod@ld $oAR8 199
and the cutouts 187 formrectangul ar openings in the
siokstingfrpm theBord mall 166. ﬁml@agbtmkmaﬂmm ipbiidgedqver the

99 f | h ~
otor B o BB S08 b B ualh o RPN BgB i orion

M9 RbmPriked Ar ﬂrd)r@ Nwvalll Bndd bl ipaltCoft dide WAL 9@t Bthtdnds i nm khe width
cartrldge 10 to the cartridge nmounting portion 27

tFiectiongnbire srleotalisigs seiend Bpmiboiron wadrafdhe Sé&nahblpfé%tlgqpomon
! |t lfrcymlv&hl fjfﬂe?f ﬂgtr?ﬁjakg%%]ﬂqgégt%lt O THAS3Re walls 198 and the

erethrough or alters pat i ght passi ng
titentet 187 dugh recldguiat gpalingsl mcthe iflepoalis 065 481 166.hehe signal
signal bl ocking 199, and the ink supply portion 90
intersect a first plane, e.g. a plane which is
parallel with the arrow 32 and the arrow 33 of Figs.
2(a)-2(d), and the signal blocking portion 199 and the
signal bl ocking portion 72 intersect a second plane
which is perpendicular to the first plane e.g., a
pl ane which is parallel with the arrow 31 and the
arrow 33 of Figs. 2(a)-2(d), when a sufficient anount
of ink is stored in the ink chanber 100 and the signa



l'ight-receiving el enment. The optical sensor 230 is
coupled to the main controller 200, and electric
signals outputted fromthe light-receiving elenent is
§thﬁ?4kp the main controllser 200. The opti tmﬂﬁ&@mmz
ornmed between the light-emtting elenent
the light-receiving el enent of the optical sensor 230
The type of the ink cartridge is determ ned on the

out ut signal, which corresponds to the |ntenS|t% of
ngeleprtmg A?9 lso‘fonfl&lée%ﬁt prtgyl inke Higopptipglopajih el ehéhe optical

Zstl?sgﬁh-”edﬁ% F1i G B " ARART Ao ol ¥ BicBRithe bR R
[1ﬁ109141riﬂge 10t itieatarsidgs mouidg postiopasi6t | Gheedigadl tdeking portion
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GREYs | (g4 'b@t‘ﬂ mlgt@tp%gtngvmw%gﬁ herizi gaal bkﬂcﬁ%';ﬂﬁton 191, the
portion 191 of” the signal blocking arrangenent
prgelslelribcl@tg % agﬂétenlmupeu ogint Ybimterseat i firdt atanwh’a Iaarlane

O%P%fg‘gel @} g:?tgg}% gf ﬁl’éand 1 %\P% gl‘g%m%% %%)5 and the signal

wamﬁugsp@atoa 19h @h®@the @tgaﬂrm&kﬁlg p@ﬁmmzsmgsea a second plane which
l.i ght- entttlngﬁelenent and a ‘%Qt-rece|V|ng el ement .
Th@elmﬂdw&r s g J¥t PIDS cigs aquians|velch t nerrdlchwith the arrow 31 and

| | t.
SV AL 300, S5 6| LA AP0 e
chahbeo| 1|OQ ran@ @i, sighlae blotkighportisn B2 ac iﬁ@ﬁhdmyd imehedhugnapace 142,

c ortlon optj c path 236 of the
%"1} elipugtion o tertf%écﬂltbﬁte Bi98S dpteggpiping SReiroet g ink
Eﬁ%xdgegb&adxﬁﬁ&%%hﬁ&t el ement is substantially
i nst ant aneousl y reduced. [0095] A connecting portion

2@¥2} s posi tRaderaidg 40 Hidel 2, owerdipgribi anewmbodimentwef] the present

1rlljvrignt&1mne H}Ze??gﬁrg?%e %unﬁ%%org%rhﬁg Cctogwggﬁgaﬁ% ﬁt ed tt%u}, Qe?ses 280
@6@¢s§6ﬁc§n§ foodireleer bk, Self a6 emaGHitd, Q¥REW dnb@ldcRf AfdnBéd in
of the storage chanber 282. A through hole 288 is

ﬁ)@ﬂaH@dntthﬁ wglpmsmélr@éwhecﬁapm gase B compriss, a ensel bedy 38ikand a

Qqege}zl %ﬁd eJr%SgJ s %81?)) %10%&-%%5&41.{1 gtﬂ)g%l Q%gﬁb&%Q C-EH ured to

rou on correspon
lsﬂectth'elyl didee Ship plkycapeidge 90 andAl(D'Lthﬁeins amt ar iof@dng ﬁl842 i’seformed .

i nner t he connectin ortion he
ihRugbihe ?roab%demf e CRE AT AT n IREAR léseﬂqd&uvfg@ ¥ &B%W the
'u§< da&%@éé B akd P td Bemb e dSHRRA YerRREH 3 the Ued HoBpbs L g the

k supply port 91 and the connecting portion 285 are
ogmmﬁﬁﬂ@d to each other. [0096] A contact portlon 240

W85 ana & cocendte eREr i Bt SRR tonew ae TERUTRE on

kiRVdsed Ofid 4i@ofAhe $tbBgdhmb&WsD aCeh?&fica¥ofsor HEIsipBKtioned at
cartridge 10 is inserted into the case 280, the

eo\mllaéw ac\38800l8 Ll 2312 ghe F’@'quJ pxh 08 156962 shrmbes 28340 The

t I si gnal .
G Sl S0 ) B S TR 1
hh)ant!dd £ @k ceead8ofant ® wiape ohber Ao binboit of Bik.in the ink cartrldge

10 and 10’ is less than or equal to a predetermined amount of ink, e.g., an amount of ink
sufficient to render an image onto a recording medium. For example, the optical

sensor 230 comprises a photo interrupter including a light-emitting element and a



[0097] The | ock lever 283 is configured to selectively
open and cl ose the opening 284, and to reliably secure
the ink cartridge 10 and 10 in the storage chanber

. JLock lever 283 is sagpported at one ;
fgaﬁggﬂg¥2?able about an axis 290 at the uppg?§gg§gw§§uz
t he opening 284. The | ock | ever 283 conprises an
operating portion 293 and a claw 294. The operati ng
portion 293 is gositioned at an outer surface 297 oﬁ
tijgat-reppKing glrgienn g 3 hg @ptirabisnsar A0 &t Epled Hythe fraiheenirgdy 200,

anlHt% egtrllﬁgc nh g&guﬁ%ﬁs%gé At\h% Irlg-g-sfééel {ig{ﬁ%mt@ﬁﬁgg{?@{oﬁg@%mn o

ve 29 or me
loowerlleedde dfhetoptcabpath 2B isX8udned datvees thedighi-grittag element and

e e the.clagw 294, [0098] Referrjng.to Figs.. 2(a), .. .
ége[g)? t-s?cealm; %tpcing ’of gle&pgtégé ngns?r.oﬁ()m a"h? Fyr?ﬁ %z Ithe 1$1]§cérmdge is
| Reehinkden t}ﬁ%utﬁksig@,twmmn}a%ohm @ thReBHSL 38R ved light, of
depi cted. Wien the ink cartridge 10 is inserted into
ttheeopsicelrsagrer @hamben the siznaflackiag easrgem8ut 185Hs the) sigg) blocking
bl acki n rtion, 189 of the, s bl ocki ng

ArSSU R AR el e M PP BAO3!  ne opt Bl pat 231

qbodane opt i Che A0S BEnsdBIBS i p&fitional eithé hided dide of a wall surface
cartridge 10 is further inserted intqQ the stora

RSt Tom, it fre o Kiape WKBER] g NS OPHFbATIOR 3G Fangeured t
%eggta\!‘i}i;ekﬁlbeg?l? %%réa@go@%lﬁg H@I‘ﬁbn 1&160%5 §ighall tﬁ&&irﬁ[‘ﬁrgn%e_mem 186

optica optical sensor 235. i me
\ihprasenhat aspredeadrmidled plositign, porhtthay wheditr emae the ink tatridge 10 and

tical t.h 236, the_signal bl ocki.n ortiqgn 189 has
Asts &P e AT fCmliRedop F PFmpley 11° SBECHR PO SgcipKses & photo
S8BS@ter’&npraig 4 lighterfifinkt @&hndnk QY thBoHtirghRivi@EkinkRY The
el ement passes through the space 190 behind the signa
btk sengomdYSt is sauplgbto the vl daneellear 360, aak clegiicrsigngls optputted

IS rted to l.ose t he ha I
L S e R R A
BB keDb e tsnbingodkip! @efiondioN tih ¢t opAiOal pathcR3bhod tith tiad] sensor
end of the Erg&ecting portion 181 contacts the contact,

pért ihgninteasity Af Light seceivag bytthe leli-taeving 7el¢aet dpsupirptially
gg%gﬁ&gﬁmgg£g§§h.path 231. [0100] When the | ock | ever

I's rotated 1n the direction to close the opening
28095] an i nneA cenneftangepoRm 286 it prsitiooakattim/lewe28Btion of the wall

cont ac the.rear.wal] of the cover nber 22 and
SRRl hT ot aobe OaRh HRrBR s BRyRt o1 The
IcBRRENADOPortibh 28RipfojddtdTRom A walishrfaRr 19808 waRl ABAntédor of the
are conpressed. Accordingly, the main body 20 noves in

tskpeagdiohaiwbirodB2of A theoagh ihole 388 ia faymad ehronghaiie clnpdging portion

T L N R
T&inted RO&Yostibr @riespohdlias tofay Bt supply pert di.r egtubems @bvided on the
Iir?nse§e rsitdle %? the connecting portion 285, and when the ink cartridge 10 is mounted in
the case 280, the tube is inserted into the ink supply port 91, such that the ink supply
port 91 and the connecting portion 285 are connected to each other. V

[0096] A contact portion 240 is positioned at the upper portion of the wall
surface 286, and a contact portion 241 is positioned at the lower portion of the wall

surface 286. When the ink cartridge 10 is inserted into the case 280, the contact



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
the optical sensor 230. [0102] When the | ock
f%oe%ﬁﬁ%%Fély cl osed, and th%%clam1294 engaﬁgéﬁﬁmﬁﬁgﬁmz
the groove 299, the lock lever 283 is | ocked with
respect to the opening 284, and the opening 284 is
closed by the lock l.ever 283. At this tine, the main
bad f k ar '
h

g x¥10 9?16) c%ﬁtg hP Ty e%ldsoqgtg Js%agleﬁjgéldlx% da.r?ﬁg%éhﬁegl'é:]g% and the
Oéoxﬁﬁep@ﬁwezzilrmﬁiaas th%Zhthai epd eﬁheplro&gmgmldnﬁéu nner
surface 296 of the |ock |ever R ferrin
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I%r"% 21% af tB '?&aﬁg%%gé 09 iAPLALRALY$0 2R010' T@e 9BEdde chamber

et 20 mcro conputer conprising a
cosiLr dlhe ﬂwakdem 28 isunippor{eQRiUon@ @Md, sa as embe miigblerahnyt gn axis

m acces

POk v ol BRI BEGRE 9 Erte oo 2 rBriyopering

( F&EROY: 204 .2 ard B0, appd b%_@ﬁtﬁr%& SRGC D3 6 porite@E@tedn outer
circuit (ASIC) 205. [0104 202 stores a program
usiethch§91 plsthChick Zyer zﬁiradme@mtrtbq vthercend o6 thedegkdeyaragd the claw
0 atio he..recaor gi S
oD kRl AL RO RLRI RS AR 2 B tomec e
C Rflef é@wﬂﬂa op&dnglfy4, anbhie chduRd 3o bripage tht cna@e4.ar ea or

a work area for tenpararily storing the respect
SR Lo by REFEITERD 301 262 By Bt My s AErpFSgPhigunting or

Tnﬁerﬁgg 9&4&1% o f ﬁltosﬁktcégégz%o 15 Jie%g:%ed O'WHeH @hel ihk @artrﬁlge 10
be retal ned, eve ter power I's turned
[ &lﬁﬁéh&éﬁl&fﬁxe sigrage)ckFaurg:@r 2812 ca“nhie @65 28hehelsad bémngoalortmn 189
rd 270 he opti cal 30, an he
8h i T blar g BiprEmerio hirhaners0s, b gt of 231 of e
Cb;Stﬁ:‘dl dendd?080.S NINAR) wifeRrthlink \Chitgdde® 1§ ﬁ@t@aqhsevted 16 the sdorage
of the paper feeding apparatus 252 and the

t elzamblee 282, Mg agrptéblawmgg psgiondQ1 jof thet signal bloplepe amngempgy 186

%rggr::s Ié? ﬁ%n%%{cgl Hlo%b()g@fsth % 1& k(gentscg)r %3'3? ?gg#ﬂiy\f)%él the signal

| Bloekin@bb1BBn el aﬁtlax@gntbhﬁe bgaar ﬁatmg3apbﬁmgmah$ﬂd&5ﬁg parten 189
al so connected to the AS| C 205. 0106 The he g gon rﬁt

bbasrmgssed threushithornsicalnathy Sd of ey lhaé 3@8%7223 b%@ ightmiftpd from
Sjthgq he- 8m$tr %ﬂelteﬁ\g& A%Ig%sztg%ﬂgllx tl?é’]%)akmg@ pehifd @le signal blocking

supp
portion 189.

[0099] When the ink cartridge 10 is inserted to the closed end of the storage
- chamber 282, the distal end of the signal blocking arrangement 186 contacts the contact
portion 240, and the distal end of the projecting portion 181 contacts the contact portion
241. At this time, the cutout 187 has entered into the optical path 231.
[0100] When the lock lever 283 is rotated in the direction to close the
opening 284, an inner surface 296 of the lock lever 283 contacts the rear wall of the
cover member 22 and presses the ink cartridge 10 in the direction of insertion. At this
time, the coil springs 23 and 24 are compressed. Accordingly, the main body 20

moves in the direction of insertion in a state in which the movable member 21 is



Accordingly, the ink is selectively discharged at a
predetermned timng fromthe nozzle 274 of the
recordi ng head 272. [0107] The optical sensor 230
sor signals based.on the intensit

?§§2ﬁ%§éa%£ the light-recei vPAg el enent . For%g&up&w@@%m
anal og electric signals, such as voltage signals or
current signals, are outputted fromthe optical sensor
230 based on the |ntenS|ty of light received by the

i Y putted
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Vabiign 196 eﬁt&l@ 1r§@fh§ Qltodt BRahd o He@pL&N phthad1 Of theapih] sensor
to a predeterm ned threshold value, and determ nes

t B3 t he sensor signal is a LOVNIevel signal when the

|cal eI = the t | d,val,u For
oI BopebE g Bt A 1 ShiFR oo g B RV 204
LQ{g’ak@V@ith &ie%&ive@b@ nhé MRk (Dfﬁztef 289 isnadkad 2dth redpedth the opening
Btlcal sensor 230 is blocked, and that the sensor

hard ths openipg2$4 lév@rsedsbthalocm@ﬁ tHe dypthiztimeghe main body
234 of fhe E}ﬁ{)caglqg%k@qeﬁz\gg afl Httgv Sf'o¥c¥ 0(13 he CQ? néﬂrkn%E% and 24 and the

recel ve recei el'enme

whean wah ef Ithegdmtvelemmtbee @2hy pteb@d I algghit-tbaﬁnhén smgaed mﬁeoﬂthe lock
'i% bl%%ked or the path of the light is altered.

[ Y éﬁ he optical sensor 235 functions.in

suhssanti al | retnose e, Vl’@)/th@ﬁlahfk%n%ﬁér%b coftfbROthe 3§&atlon of
and outputs sensor signals based on the intensity of

| thghecordnginpedtus250.hel Hei rgdit condoden200gs e Imdere ppmputer comprising

¥ el Grrgul Bt GrhdDn, a7 dndrns BonBESER gRidbm scces
Ohh%ﬂbliyt eRAM)ODDZ hen GRLirkaly SeRsKE R3GaandblehRa®pinlE ahemory
sensor 235 durjng the nmounting of the ink cartridge 10

a&FéPMb%%andaampp@raé?rr snseific entegrefed cifepitd A SKnd017(¢) ,

CIRTR " 2ot puts SO PR SoRe hH B Re OB P RREine

ofht i capectien SperaddBs df rﬂhelgrebdsrémgoups;iaramgs abo,t hed mkprogram for
gftrld%e 10" are depicted. [01 shown in
1

FRPEIN e ok ok e a0 Pa 181 THeRAMyAE s aree
°5r 5%@%@% &g Hﬁhnggﬁeg Ehgdre A RN es%a'bg%es;@»@ﬁ%l for

when the ink cartri nDunted to the case
Z%Cmtmgtthe psanensas Thih ERPROM 20 fsidres settingheflagsgorathe like to be

_ the sensor si nq% utputted fromthe optica
B 35l e PiPekefr | fge 10' 1 e mounted to
tﬂ@@ogase 280RefeRaf thira. [1Yand e fhd Rad ToitRs| boRIdOEMl f@ optical
portion 191 enters into the optlca
sensor 230, and the optical sensor 235 are coupled to the ASIC 205. A drive circuit
(not shown) for driving the respective rollers of the paper feeding apparatus 252 and the
transferring apparatus 253, an input unit for entering printing instruction or the like to
the recording apparatus 250, and a display device for displaying information relating the
recording apparatus 250, are also connected to the ASIC 205.
[0106] The head control board 270 controls the recording head 272 based on

the signals, e.g., control signal and image signal, supplied from the ASIC 205.



path 236 of the optical sensor 235 and bl ocks or
alters the path of the light, the signal |evel changes
fromH GHto LONVat the tine T1. In the main
200, this change of the signal le 26
Eiﬁé&ﬁékg AWis used as a trlﬁﬁer signal in a¥§#%%%§g](m2
for- determning the type of the ink cartridge.
[O1l11] Referring to Fig. 17(b), when the ink cartridge
10 is mounted to the case 280, the signal bl ocking
Ecto'r&m %qg ﬁﬂﬁsesreﬁcﬁ%q}pdlgcmgr QP L aﬁﬁ&de%ﬁegagmr%' Igom the nozzle
oc s oF alters the pat h # light at a tine TO
At74t¢fth;e rbccrr&nghd;ad 282gnal | evel of the sensor SI gnal

oyt put t ed fr g optic or 230. ¢ e

4B o Lo TR tGucRheE 2t SR B SE Rkt BEFT o i gty of
| gl rbdedled Ayathe, hghﬂjl%céiﬂh?tele@r[ént N PeRegdinplid) @nhlog Mectrﬁz signals,
bl ocked or its path is altered is relatlvely sho

THshgis gfngﬁgebqlg@ | MEupeht signgls) g ?yé@gé foRy glggq—pnfzﬂ esensor 230

gatsl C?aPt atr{?ﬁ%ﬁl 109%8?33(266%%%%?81%2%hﬁ&%§?1§%t ik?ﬂ@?lpt Iﬁl@' sensor

THg4 batpettedatont e dptica sdnkor 2306s supphial toltba/mbmofbnﬂrdiik:r 200 and
éylcal ensor 230 has been restored from

¢ PSRl eredf0) dptermmen thehde iseROC At }S&glél(%vl?@l fnal when

fﬂ‘lﬁteikgg%fhln@% te\?\% V& e 9&‘1(1 Wi cdrifyt @eﬂﬁ@ lo$ tﬁehs%n%tsig‘ﬁﬁl' 1s greater
e |n cartridge 10 1s conpletely

nmambeehubbtotdmectmmuﬁamhreﬂlb@ ‘taﬂtansridljb@mrlrurpmhat ()] Simsor Slgnal

ente th 231 via th

aSt4 {ré“zl'gv%{rf nal }V}liﬁg ?glec‘rlﬁal[ lﬁveg 1% #I’? o %rr%lgok?f va ue N For
of v hipe, & Héémﬁxlléa(‘{lﬂétriﬁk RALdr! s%ﬂdlzgal@\?d e}év@phg(dil whBn Eieg)ptlcal
17(b), the signal |evel when the signa

pmﬂu ziblnofme prsichlrsendoe 28 pisiblerked anththazhe seslsqrépﬁnélslé atEEH level
%m% eﬂpgék%%é¥%or%m%kkﬁgalS%E%F&ggﬂgﬁghggg%gggﬁgdby

pﬁl& h1g3‘313bcd:1$1ng RHRSE ﬁufaﬁ e bt}éroawafrokxe Nighi aeittedHbEHhd Eyxlelemitting
[0113] Referring to ig. é when the ink cartridge
1glement ohlpeked of e pifb of hsdiedigpaltgse si gnal bl ocki ng
pRhbgen 199 t tibifsah sPAtAARANE Qarddd REK as th
gﬁb$|ght or?hf?%?ﬂ{ e§ggaﬁﬁgglthe Slghttlafyltheatlmai(aS )
TépticAl sehdor 83, iandoutpiie sebgrsignalsdesetl oo tthetintenstyred bight received by

|gﬂ§h utputHed fromthe optical sensor 230 changes

£ ["e$9 YR8 ¢85 ‘Because the signal bl ocking portion

1@90%’"5 t he ?bﬁi?nﬁ@qblfstgslga(ta) hie l'ftw dkdrilardl Lifnhd”%omls @h signal
e

Iight is blocked or altered t he S|%£ | ocki ng
p]@mls ohthg lesowgméatumuﬁt:&] ﬁnmtth@omwﬁlaaenwh 2upndnge ﬂh‘im@h sensor

N T L T

W(Eﬁan@ﬁ@(@r&eﬁglaf}] tith® plolfies QP bighdlllevoRA tiR3bnsor S1gna1s outputted
Therefore, at the tine Ti, the signal |level of th

shordhe Sl?tg?ﬂ}ai’fen%ﬁ!itzéﬁtaﬂ% dlefqpélﬁffltsﬁ@%%ﬁ dging the H@Bﬁm%tf the ink
mi % @lggg the LOWstate. [0114] Subsequently,

en the gr idge 10" is further inserted, at the
t joTe0]T2, t heASIsH@NIV\/ﬁi FFigs. 196) pad BRc), Hreainghprdfile of pﬂid :ngial level

path 231, and the cutout 187 ‘enters é? qg}%cal ﬂ 10
Sefithe MTSOTEN PHEUTCHEDTS (i ANicHeeRPT 47 VI Bperciartidee 10 i
ﬁxgérﬁé e bade g@ﬂsqﬁé Chnfd z%rfhé-% E}fbfﬂ'! GHne di @JHeOé@@ﬂhe sensor
cartri I's conpletely nmounted to the
» Cﬁgl&l 2&Puttedfeont ma rpticnt morpféﬁtvvlmn the4ok entridgs 1 ¢ hﬁemounted to the

t.h t.187 at b t
2L 57, RRLDGZA, YU W eflgA F f-te

the si gnal bl ocking portion 72 may be detected. In
Fig. 17(d), the signal level when the signal bl ocki ng
‘portion 72 is in the optical path 231 is represented
by a solid Iine (LONIlevel), .and the signal |evel when
the signal blocking portion 72 is out of the optica
path 231 is represented by a broken line (I11CH

| evel ).



[0115] The type of the ink cartridge is determ ned by
the main controller 200 based on the tine profiles of
the optical sensor 230 and the optical sensor 235.

. [.0116 Referrlng to Fig. 18, procedure for
depét ﬁ“ﬁb whet her the nnun?%d ink' cartridge
ink cartridge 10 or the ink cartridge 10" is depicted.
In Step Si, the main controller 200 determ nes whet her
t he signal blocking portion 189 or 199 has entered the

ORith 886 oPAE RpRA3L s@borl 136 RBLIGRS 0SARENe 3R of theJight, ltlﬁe signal
IS determ ned whether or not the signal |evel of th

s Enelothasgeg fiaim BUGH e LW tat dhm time Tdpt Incte r@eérhﬁ@}rtm@smoo this

A Snéeg? o fif%f’ﬂgfog_&ﬁg&g %welﬂ%%kl Ag or{%?r%n{n%égg%rss for

18&eﬂﬁ§n§fﬁ%§p@@fﬁi@%@@?&1@@é path 231, Step S2 is
per f or med S2 is not perforned unti] the

ctHttlol | er ZBégﬁélgéPrﬁ%e@ (Whyhen the 1=y @qﬁfélldg%ﬂ%&nﬁ?lﬁ‘gﬁed to the
pgaf%;?(? 18%%&&?1%88%&23&11‘2 eﬁ@ &ﬁierg n@o ngto G& Eaﬁﬁ‘b@l Zlblocks or

PCIT/JP%ORS/O%ZQ

t maln contr ol
deltees therpath ovhaé hght dt hletnﬁe gnal Ab ﬂ”mecklma,ghq:) sngnaldnvel of theagensor

entered the optical path e

mﬁé@% OMtPpfigd @?l@ B opted fenéﬁf 2i3ﬂ ech%ﬁe? g @ecﬂfiﬁ @*’s ﬁB"'ga“e
hRngaE dis @M Hofdnt 189 Lr@[\ﬁatvﬂ']étg hh&%ﬁtﬁﬁlﬂf? RlgchttRe Bght is blocked

detec |on o trigger sign When the trigger signa

i sr ithetadcis eleredis StlapveBZShortn Enagqx;grg{gblowmg matuqn 189 passes through

c ntraller 2 t ne
W &Pths%nad’l% tgﬁtsﬁelfff ﬁgmflgef)snﬁi’? Fca% 4 caalﬁers %ns @10 and

23&0@%4 #}8e T1 MerhEler¥aen tﬁehﬁnet Ti,9880 g8l @b’éllof ihs ogtidad cdne(d 230
is HHGH or LON For exa e, when the signal |evel at
th@”ﬁ@h@ﬂmwdﬁ§mﬂﬁﬁ¥“ﬂﬂgghaln controller 200
d m nes t

dRhieam e ng%se(;&;e% ul. Whefid ok S%? 0 105 ARG kel The cutout
TI1 87 &ntdrENE obh@l path 03 ,@nd Mok the idedasridpnksis bbllapletewam)lmted to
cartridge is inserted jn the case 28

- Beicsoecde A ERaRoN e A T FGpare B R0 YEaH grout 187
S 'b&@:@xl,n Qggﬁuf-j Eﬁh 5 rtl?r{@ the 19Rkik Gale, $ ftlog%@ thé m%nzh"@l‘bckmg
in Step t flag 1 ndicating t the install ed
i piotiomf? isi dfb@etedorkndépdﬁds) the sighd lmka@nr the siggd bigking portion

2985 Q4 TR oGO S e RSV R 2R s

' [El@elcxﬁ{e'h 'i}ﬁed%aplgf)élﬁwg&l 10is oo fithkopgiodlipaihdge isl@prekumsed by
been set previously, the bit flag indicating that the

i Adroken bep (FiEHdevelr i dge corresponds to the ink
dge 10° cl d ng, [
UL 1074 YTl e P piono o

| Bdse ©80,1thé cigml b%ckﬁlg&ﬁt'tlonm%dlbb atenethe batich] puthe@31ite blosk the
detern1ned that the signal |evel of the sensor.si

na
olielgur e the B of dhediati abihe digrsly  Adghis me St%’?élg‘ﬁ‘(“t‘ of the
FLag,, Qgﬂa? A ﬂge }n flaeo st @ngﬁ%jon&aﬁgerst frréxg%GH to LOW.
correspon Ink cartridge 10" 1s set to the

o B@te&b@thelsﬁgn& blpcl&ﬁ:‘g pbftioh @9 iat thid side walds ¢28. Ith‘g dtllh’mn during

t hS{c:hlnlg%lgéhli gsdlplllg lésg)grﬁ tgrg%l %g Iﬂge\?qu . eig@”k:gg.'ggrg ??E? gggreater than
| adi fdkioR thulfgl%hitcﬂ e 1'fg°Ht & h16¢kel BK adEd by B8 Qignal blocking portion

corresponds to the ink cartridge 10 is cl eared, and
t h89.biSpedificly] atdhez fimie iy, theatide wells Hitase St@in i optical path 231.

:: ﬁ ll"hlarﬁ%deg At t%f? {1 hg é{gtngl lﬁve? P% tli']lg F%}%&t s gégpoeuté%ted 'ﬁgg%tﬁ% (r)pucal
an infornation proceSS|ng apparatus e.g. a persona
conmput er connected to the recordi ng apparatus 250,
di spl ays which of the ink cartridges 10 and 10" is

inserted, based on the flag. [0119]1f signal |evel of
the optical sensor 235 changes from Low to Hi gh, the



determ nati on process nmay start again. Mreover, the
determ nation process may be.executed when the | ock
| ever 283 is opened, and the determ nation process nay

‘cqbehdsdesmhen the lock lever3g83 is closed. [R&2@hobfseze2
type of the ink cartridge 10 and 10' is determ ned

based on the signal |evel of the sensor signa

outputted fromthe optical sensor 230 at the tine Ti
when the trigger signal is detected. Therefore, the
c oMBIrPIP at montaimed inthe LOW gatet ri dge 10 and 10" all ows

R T S

t Ire, wpsiael waild Noanktis€ thrdud thS@ficpalt B 1t el the leuteacr 1871c6@8 the
10 or 10' to the printer and regardl ess of whether the

ugrticabpajh A31.t oA th@etrme ttheesipiak lqyalr of thel geti¢ahsenspn 30 is restored
p[‘r RUBwW ‘ipp'ﬂie” Tﬁ% t&h%h't?(e {nﬁ %?c%e o L1108, s'c%Pfe?e'iJ Ho%ﬁ&{ to the

ore I nser I NK Ca

t EBe P84, nheeufans[uﬁ)elﬁ jbdnTlhﬁ) 1ébentes de&ﬁptlbdb ®athPB30cesthe c®out 187 at a
conflgured to discrimnate_ between the two

f .
t e PRRVER TP s e ddg s %%%Pmt%oé“véf e%sig!?% plocking
'\%&8&1 03 12 iﬁe%{ft:treﬂdgﬁ%: galymgethg' %‘ﬁﬁl’ 1@1/({1 }Eglt}ﬁeks%nal blocking

reover, an in cartr| nt ai
i pketiga72 isiidge apuml @aﬂhmg la:mpmentedlbycat dobd lind &rOWhevel), and the

oL gk il oY e cri Mo st 0, s, Lok caritl g

dﬁegregalfedadysaq)rmwa@(m@%wm nated. [0122] Referring to
arrangenment 230, according to an

Fi a packagin
ngﬂu ment offhe type p? ths énkt cartridgans ﬁ@tnrmln@ @eﬁbﬁ otaggeontypiéer 200
k r n cartri.dge,
CORIPR, B8 ol PRARER e Bri SORR 48550 gl EBRLS00

nerbgr 231. RbRmringko BRY 18,iad@eed@e | Edi d@iéﬁﬂﬂlﬁgdﬁte&ﬂr ih8 nidinted
interior of the packaglng nenber [

231.
K Crtigs I1Be ink rdeseld Aribe gk cartidge tlﬂés s%als%%b. gy Step S1, the
%&ﬁ%ﬁﬁ&% z%@%;%%él&@ﬁleﬂ e esﬁ ngf FBBng E,ohfah 139TD8Y has

1S depressurl press ess
a&trﬂm&bﬁle roptead patb 201 ef ki, optical smsazniﬂOep ga 11\/1adeﬂtenmped‘rwh¢thﬁr or

e an anmount. of air dissolved ink in the
ik B R0 kst SR ul e dophtieHging B0 has
23hnged ROAHIBPIEIDW] Z®Med P mBIneSHitbBer @(ﬁﬁd&t&%ﬁn&sﬂﬁat the -
atnospheric pressure by, for exanple, a vacuun1§bg¥ 0,
ep is

ptignabplocking parden @82 eri 18 hast entarpe thenkpiddab bty 2
}Q: fgyxge!}it @?epf§2 is notCIQe\r/ o¥1{u§]c£']unt1tl1 ﬁlesnllaqg cgnqg)%ér f‘& oaeQermm%S that the

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

[0117] In the Step S2, the main c‘ontrollerIZOO determines whether the signal
blocking portion 191 has entered the optical path 236, e.g., it is determined whether the
signal level of the optical sensor 235 has changed from HIGH to LOW, which
corresponds to a detection of a trigger sigﬁal. When the trigger signal is detected in
Step S2, in Step S3, the main controller 200 determines whether the signal level of the
sensor signal outputted from the optical sensor 230 at the time T1 when the trigger
signal is detected is HIGH ‘or LOW. For éxample, when the signal level at the time T1
is HIGH, the main controller 200 determines that the ink cartridge 10 is inserted in the



[ 0124] The packagi ng nmenber 231 is |iquid-proof but has
sone gas perneability. Therefore, air may enter the
interior of the packagi ng nmenber 231 when the

| arrangenment 230 is_|eft unused for <626
ggﬁéﬁgégggériod of tinme. Nevértheless, if a w2008 056262

depressuri zed space exists in the interior of the
packagi ng nmenber 231, the interior of the packagi ng
menber 231 is maintained at a stable depressurized

StARL ©8h Oin@Anex kN digthi ST Qd 1Qf tilhk "By id QO] thB@nain controller
packagi ng arrangenent 230 is manufactured as foll ows.
Theterinmics dat the imkgrartfidgd &' mdwertedod dteerdsei 280t he i nteri or

VT e reno oS i SRl Phdnd R I Bl jeior sena

Pt Frob BB plidal Edrbor 220109 HIWMiid StepBB N Bik A Ghdidaiigy that the
state, the pressure in the interior of the packaging
mapilded PR rartgdgeeehureanpnes taathp rieks sarkrislgo 0 dp setsto| aerpgisteh 8- 2
t he. at hepi.c,pr essur a h adl :
050 PR BELCREL ERHD ISk PR RASRAGAO PR i
ackBiapd datk@goridd thhBe PAC kagidgg 10MRaDBEen231 pravidublySthe bit flag
manner, the depressurized space of a &fedeten 'nfq,
cafiseineyhatdhs iopiales BEeHElse corespagnio the di wpirigge {his cleared,
| aigAchet i KAdeetord ond0 A 8k cartrid
@rcrlglééroﬂg%aglzﬂdl? ﬂglgi tﬁ?é}%irlg%lg%cg p%gc kacl)éi ﬂgmrrerrberl 2%1. 1aee
Theisettor ©n thhethenband] whenoif istdeeerpek dgi thy srempblgrel 23 thej sgnsor

mai nt ai hed as the depressurized e. for, an extende
B b B Brts fah o PR RETE FO s IO it B B FR AR Gt e
t RS RAGKAGHRAEBIREPord3 b thSinlRRERHS Uiz & td 0O rdFikedd in Step S5.
pressure difference between the atnospheric pressure
aHdhe el indisating thet thhinstalleceink grririsize chsespardedg ithegnk cartridge
er. 231 may bhec SQ. a at i . .
RS s SRR B O Rt Pl LR Hp RS
t KigreslRPAL &S el HRAcasPidse 10 Ss fekaradamethsein flapandicaing that the

face 41 of the main body 20 and the front wall 161 of,

t ealigs\ial Fartrifgaiserrespendstip dheripl sastridgpd e peto 1 g bit flag is set,
i 4 b &sih Ahd gEng! 1

o SRR AR 255 10 LR AP e SRR TR persons

| congater ommnetthé to thi recarding apgarathO250yeisplops wlich nfrihd atkedrtridges

in, the packagin nber 231 in a state in which the

nQVﬁEHQ‘ﬁﬁﬁﬁ%ﬁﬂ%?gﬁgnﬁ@ﬁégat t he second (retracted)

foﬂd] i on shoyn;dnl 160 @ of Bk SpticaleasbrbBS chmY @tk din DBWIEHigh, the

21 is at the second position, the depressurized space

béstamméntiom groessrasf stew again.ofMeleevanathp dpletyingPnapraceshmay be

f raont |, | 1. 0of the vabl e er .21.1 .el.at i

FMed Yhee TE 1 Breo 08 TR oP gt ot FpTEliBh sts may

neibiade WierBy 1dR 14 £Y831E eldsedThe si ze of the packagi ng
arrangenent 230 is al so reduced., Because the

, . se the |

d@p?lssuri zeSha preefdhs ink castidae W, ad 10hgudpiermingdgbased on the
r el neqi ' f : [

hd DSidRPSHA%H NG ABDGhe T1
f%%a?gxﬁﬁ¥ﬁﬁg?%ggr%?&%Ogﬁgg%gﬁoeﬁriggbrﬁzed state for ©
awhenakongptresignal isddteokd.t | Theref§rO 4R {dREpematiomgf thoinkicggridge 10
20 and 21 a cartrjdge nounting portion 1276, accor di :
t%ld_amo?lﬁ)é‘{s RSO HenPPaTI Rl 89 g@@%ﬁe?}r RS R of the ink
deptigtedo ol Ny GRHEARIE ofMNiHA0 RN {hRR the {8er mounts the ink
conprises a lock l'ever 1283 instead of the |ock |ever
288ridge tther WAtd th dgietempurhtegardleproritisthe? 18, usdthlzeging dk insert the
l ever 283.conprises a fjrst rtion 1291 . a second
o Erries 385 Teparter Dbt oy GRS ek SRR fiore fnally
first portion 1291 and the second portion 1292. The
pi vot portion 1290 is supported at the upper portion
of the case 280 adjacent to the opening 284 such that
the lock lever 1283 pivots about the pivot portion
1290. The first potion 1291 extends fromthe pivot
portion to the outside of the case 280, and the second
portion 1292 extends fromthe pivot portion 1290 to
t he



storage chanmber 282. The first potion 1291 is
posi ti oned above the second portion 1292 because the
wei ght of the first portion 1291 is less than the

' f.the second portion_,1292. As shown i ' 5626
g@?gg%%%”Fhe ink cartridge 16}is install ed iaﬁ¥ﬁggmmmmy2
cartridge nmounting portiop 1276, a portion of the
second portion 1292 contacts-a portion of the |atching
recess 1000. The mmin body 20 of the ink cartridge 10
I QfRIiNRSink AR bk Girklgf RECAe pfintkhe coi | springs 23 and
24 toward the opening 284. Neverthel ess, because the

pBHEilon of t Whe shoyedescribadirrenssslip oonfigsied 4 digcrinpigate between the
portion of 1he.latching: | 0 ' i
D85, 198 5L ALEGE8 05688, YIRSl ) Bl et ok
t betrkigtd mepsd digsindatend Mdekeoveh an iimikcae@itge tahgrnid@black ink and
remai ns in the case 280, [0128] When a .user intends t

, 0

r vk catdgeicARaigmEce]on gk ofer fag e Heekdal iy ggdiscriminated, and
| : ). I r .

£ B B QnBEY LorRule flmch i R TR P SR S e i

| mak bt digeimid@8B8 t hen pivots about the pivot portion '

129 as shown_.in Fig. 2 and the second ion 129
nﬁ\}gy up anngfé”Héﬂga‘P_g@gf ﬂgo_r?h H?ﬁ]?gfnﬁtaéﬁnﬁﬁn‘?‘ggé@sac% g%o an
ConsRauentdrthe bRSer® Qhlent®, 1 Qé"pi'e)tgd.a_r"ﬂle%cﬁigﬂ%nﬂrangé}ﬁ%m 230
the ink cartridge 10 is parti;tally ejected fromthe
cermprisdg® imb wattiideg, or thedrk d@Tigze ThéoruSerandarckpetngpaember
t rear .nortijan .the ink.cartrid 1

g1 e v M6 FEamPEREELl b PsRP SR Rt Snember
POIT. i e Ik @stridddUs);is kigheliAkd §ad infthelgkiding @aipdryent 230.
renmoved fromthe cartridge nounti ng _portion, 1276.

MiHBdlver, bedhuigerone! thaknicrmberd§l aderressiiged to a pressure less

c [ . h j

ST A 5 Sphtic FEELR tholty BRRR. B IRIRE b i) ol B smgunt of
f niedisyol¥adamteink methoimit chaabdrilOf t Thetihteribi afshe pokigingonember
when the second portion-1292 separates fromthe

| Blcin A AECESEIIRI0N, & AFETHIFBHPL e TRRISTS Brigyee By for
| ScaRid b AhdMnShEss B Prdve it fisn 6RkANd id@anIRRhAMNEEr 100 through
portion 1276. 101291 Wiile the invention has been

dths dilinpeayeiing ibopide facko4b aidtHe. exenpl ary enbodi ments, it

| be underst ood, by those ski,lled,in . the t
\c/)\tdr‘é?‘] vari at i %spaﬁha&y%é’?eﬁ gﬁﬁ%nés cl)lflu]tdFPéoogé{rlrtp%gsﬁfome gas
ephREdhtiBR! STEeSE] A8 thafBRvEheBYerde ofMhe @adMagin@ttember 231 when
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o O P ISR IS HEE 8 g mmber
i P lengeidtctibasl thbeacqginp micodict 051 Bndaihtimed ese stabledepressurized

exanpl es are_consi dered nerely as exenplary of the
iﬁ%lﬁ?‘ia&ﬁ,’“eﬂﬁiﬁdweflﬁ‘goh‘ﬁ% scope of the invention being

i pdbgat ed by b aa‘kh%%warfgkﬁémao id REHSIckir@d as follows. The ink
Applicability [0130] The ink cartridge of the present

i careidge 06 is scommedaediisdll Mrichoftbe andkagihg msebese  in aggite in
which the movable member 21 is held at the first (extended) position shown in Fig. 2(b).

While maintaining this state, the pressure in the interior of the packaging member 231 is
reduced to a pressure which is less than the atmospheric pressure, and the packaging

member 231 is sealed. Because the ink cartridge 10 is accommodated in the packaging



CLAIMS 1. An ink cartridge, conprising: a case
conprising a front face oriented toward a direction in
which the ink cartridge is to be inserted to a
CRbhhdsAeR7goUNt i ng portion oksa recordi ng apRahdbbBsoseis?
and a rear face opposite the Pront face, wherein the

case has at least a portion of an ink chanber defined
therein, and the ink chanber is configured to store

i nk; an ink supply portion positioned at the

f mentbef atke inthid meneastbe depressanized tshacei ofka prep@biynipir dapedity is

confi t dIS e se nk from terior o he
TR AR f15 SO RLal Sr oMy D L EPn h 165 ot he
' mo@lﬁﬁe RRNHPD 1 QQSthé 'nﬁ’&ﬁﬁj o@tthé BEKEARE metRf ek N tﬂﬁre‘%ré the
intake portion is configured to draw air fromthe

exttesior of thef packeginghiemherrdéris inaintainddeasi the deprensuridfed tstage for an
a novabl e nmenber conprising a

fre’gtﬁlfdgaﬁ?mdt(}fé]fmf aces the front face of the case, the

frons) wal | beiRatlepsat gduuindrde &f kh@afagRoaR@mber 231 is
configured to nove bet ween a first position and a

s dererdunizsd itad Tovchy @pmswceedlﬁ@rem@éve@%@ thglagnepphdiis pressure and the
t hlregs%é ?ptﬂg IH%OIC {Eh@epac n%arrntem{)éjrg% 1I %a b%g#rﬁﬁegoaé?eat that a

e car

orativelyi lhige I’fbrcé’(ﬁﬂf@ ®h thﬁ‘mkl’kgtrtﬂdéd [(}St e nkis \whdeC I the depressurlzed
coup Ied to the front face of the case and a seco

WFTEER S farmeg btvisan ths ff%faﬁ%]a%ﬁ the matpdofy 20ped e #Otl‘h‘éalblc“ of
| 8210138 el 'Z?rﬂle {%ﬁ%ﬁ?& mk é‘r%fﬁr{%gé 0 le%}(cpﬁ{gldm%nﬁjot be

to contract to nove the nnva elative to t'h
caserddetoner rorighel fshapst  Foskforgnnamdtiehendedioredt of the present

position tr|d f claiml1, wherein
PiRvisonbe i safpdee [ nig b puioutarhar bF bl BEoEbes231 in
TRetate K whth id HGRLRI mé&hitk M & Held 2 theWB&NBI(RtrhdI&) §bsition shown
| east one resilient menber applies a biasing force to

t HeFigpite Whepshmmpvable bember 2hds stdhatscendeasion, thadepresserized
V\h%?ée Ib%fglt%%]&e {hgtnf‘r?né La%%c‘teTﬂeof' @Jé il %ocﬁydzg,@ nﬁé l e f ong] walpli6l of the

one resli

bebwednNmt fiderCHSIe rélmtﬁvetyhﬁndlﬂpmabﬂherefﬁi‘ﬂbﬁé‘ déf@mwup loetHe h@ovable
case to_the novable menber. 5. The ink cartridge of
cParhir2lomay, beypeteaIe ¢ ke bige PEAStPiSHBINECSFITEEREN 230 s also

nRAb&E, | ﬁﬁ&g%gtllslg geﬁr@ss@n{eg Gface &l B&{stebé}ﬂth%gﬁ Al Jefagoély small,

face of
the interior of the packaging member 231 is maintained at a stable depressurized state

for a reasonable period of time.

[0127] 4 Referring to Figs. 20 and 21 a cartridge mounting portion 1276,
according to another embodiment of the present invention, is depicted. The cartridge
mounting portion 1276 comprises a lock le;ver 1283 instead of the lock lever 283 of the
cartridge mounting portion 276. The lock lever 283 comprises a first portion 1291, a
second portion 1292, and a pivot portion 1290 between the first portion 1291 and the
second portion 1292.  The pivot portion 1290 is supported at the upper portion of the
case 280 adjacent to the opening 284 such that the lock lever 1283 pivots about the
pivot portion 1290. The first potion 1291 extends from the pivot portion to the outside
of the case 280, and the second portion 1292 extends from the pivot portion 1290 to the



6. The ink caillidge of claim1, wherein the front

face of the case has in a direction perpendicular to

the direction of insertion a first end and a second
oRd.0@Nshiie at |east one resjlient menber cogRfbaBSR202
first resilient nmenber and a second resilient nenber

whi ch expand and contract in the sane direction as

each other, and the first resilient nenber is

positioned closer to the first end of the front face
oktotdge chaster LRAan The filkep&daor2dl endositfontdebdveahd sécaae portion
of the case and the second resjlient nber is

pd&1% pestieg they weeht of et et RGO iRl e pecght of thgaecond
Oéoﬁibfr‘ 1888€ ANAIWhOint B8, BT Shered iR hiifigh @NLs fdGRedOfn the
the case. 7. The ink cartridge of claim3, wherein

t hatrivge alobwingpebien 126epofticormf tHeeedond sortipn $292i contatts a portion

¢ 8F 0 e B8 o0, nERDpdoliedd Phrrdhy §R ST Chseries me
f uidg Wdel ofothe bR SPRAN@DLE an® IS wardiEe WhRihet P81, Nevertheless,

predeterm ned anount of force is released the novable
mbedsase thewesiohradrihe lecose Porgnplas? cpwacts ¢het ppstign pEthe latching
positi wherein a.dis e he he wal f
RS AR R EIF, BE PR SRLLOd E  stlc o
t beil vl eandenae inksaitiidden® remsiodid tRoskd 2800 is | ess

than a distance between the front wall of the novable

mEHBEF and t Reenpaoker iplgeds igremens thaisk coffiitee d Adrompibaspgridee
| : ;

CFRIRL o 216 645 LT ks 6L b0

f pamivd h291f r Bhd loblkdeenf28BhkerncEs@s atmntthe pevonpartital €290, as shown

menher__has artjcul ar eni ng fornmed therethrqu
WRORELH - s B BB H e pe PSRt P Hle reces
P20l Cbleq@RANI tAY YNGR Q3%¥iaﬁ| SpBRITRLA tHeSink Raftfide 10 is
first position, and at | east one of a portion of the

i pketigbyppéopedploem itlencantrid ge npontiigoperiadn 1276. i hke edenisargrdsgs the
positioned. within the rticul ar openi ng. wa he .
L BORE et el RECKBHARS SRRRPLARANGD Ao pridee

cabltinggertdh 1Q7ai NTis, b eilkedanritifeis eamty kdmdvae from the cartridge
conprises:  a right side face; and, ) a left side
f BeBitEgPesiael Xhe Mogerers berauseadbe inkgaeridgenl Licipt gpniigyeed to

1ot gxgl %a&@?r%gﬁa??%fn{hetﬂe &cbn f)(%ﬁieofn%g%;sgﬁ thd o GdEEmember 21

exten rom ace o se to the rear
f moecsofrectsh &omatke scontné rpekitiod e tirofratbpasitive ddesn the second portion
c ri ses: right side wall covering at |east a . . .
pbrti FRABES e ey Hﬁchgpgdé“?sac’é)%ﬁf b efEh _é*,?e Hffg cartridge 10 is
apdriity Sdca MR the COVEId R REind SR84n B7ROr tion of the

P Y.

left Side face of the case, erein the particul ar

ofpéa?ing of t Réilkvheaisiventivehbebeenglescoibereid dohnagtioh Withg@xemplary
fer:rg‘tl;](}dir\rll\glltsl, ito\Lilltbréeunr&gl%%gld %yr{ﬁorgte) Skilled in the art that other variations and
modifications of the exemplary eﬁbodiments described above may be made without
departing from the scope of the invention. Other embodiments will be apparent to
those skilled in the art from a considera‘gion olf the specification or practice of the
invention disclosed herein. It is intended that the specification and the described
examples are considered merely as exempiary of the invention, with the true scope of

the invention being indicated by the flowing claims.



38 10. The ink cartridge of claim9, wherein the case
~further conprises: a top face; and a bottom
face opposite the top face, wherein each of the top
f@eeo@ngdssbhe bottom face of the case extends ddy@mot/he2s2
front face of the case to the rear face of the case,
wherei n the novabl e nenber further conprises: a top
wal | covering at |east a portion of the top face of
the case; and a bottomwall covering at |east
alqubxstmzdmp@hcztmmybottomface of the case, wherein when
the vabl e is.in _the first pasitiqn the in
U530 por g5t SgEdgEio SRR TR YRR SRR gsgsé%rﬁome and
d@ﬁkgg§mby the front wall, the right side wall, the
left side wall, the top mall; and the botton1ma|| of
t he novabl e nenber, and at |east a portion of the ink
supply portion extends fromthe front wall of the
novabl e menber via the particul ar opening of the
novabl e menber. when the novable nenber is in the
second position. 11. The ink cartridge of claim?7,
wherei n, when the novable nenber is at the first
position, at |east a portion of the novable nenber is
posi tioned further fromthe front face of the case
than the ink supply portion is positioned fromthe
front face of the case. 12. The ink cartridge of
claim8, wherein the front wall has a first end and a
second end opposite to the first end of the front
wal |, and the novabl e nmenber conprises a
particul ar protrusion extendiing fromthe front wall at
or adjacent to one of the first end and the second end
of the front wall in a particular direction away from
t he case.



13. The ink cartridge of claim@8, further conprising a
transl ucent portion positioned at the front face of
the case, wherein the translucent portion extends away
fromthe ink chanber, and tBe translucent portion has
an inner space forned therein, wherein the inner space
is configured to be in fluid communication with the
i nk chanber, and the novabl e nmenber has a further
CIgd¥Bng fon-ned theret hrough, wherein the transl ucent
portion IS separated fromthe further opening when the
nova ef is in.the first position, and at |east
"a pogplgﬁe%gu%ﬁeg%ﬁ Pt r ansl ucent portion and the
I nk ehasbeompssiposi fromwniade wiititid towartihe diretionein which the ink

ca@&gy i ?MH%E{ L[{ela_?_% %Ik{ﬁﬁﬁgealgt‘s g{g eﬂoﬁgérp?ﬁaﬁcégﬁl%})aﬁms and a
reag Cfﬁ?ﬁ' pnwge dheifipnhfadsl adieraig th% whssr hasoasi kepgrfe@Omkiophpthan ink

ch&rﬂ@er'd@ﬂﬁéd t%@l%ﬁ? afd tHeNBk LEAMS: YCEIMA oBRA ) fdre MRET €1 N

t he signa ocki.n i.S c nfigured to .
wi t hh %{]ﬁw nRArtig QE%“B‘PCC{%??&L? FiRRE fos ﬁtfhep%ﬂS?». Wherdin the ink
supptapbriivasie dovfiguaed andigpdnsofink fikmi an inltEi‘ldrRﬂf tishaikbehiamber to an
tridge of claim1 or 2, wherein, the

o gg. Eﬂﬁ i nk ?%
xighior of e ke chdmbety " et ends fromthe front face of the

arc ais éqtalepbrtiorepostticisii et thendase, Wimscia it ingske ppgivinig configured
to éﬁmldfr&ﬂqﬁféﬂm&?(ﬁr%?héﬂﬁg cﬁbrﬁb&jlﬁtoathé i é&;(ﬁ‘lﬁ? tHRGhk 'cﬁzﬂnbecr

separ at er openi n% osi t| oned
bet we &P Vvehbls neRRen SPPERE AT oAl batff???ﬁ tth‘f fewt fage gifhe case,

theC@&ﬁ wmpslelﬁ@ R)Cméﬁ a)latsedd@mae rcaéesa{nldrbohﬁguxfed & know@$etw&ﬂ a first
ecll v

pofith P sSGRd 8RR TR s TRER Howhhe ittt i Wl the ink
caraidperis frertal tbale ém&igem’(c&mﬁng goftioapartdne front face of

the gtalgg tto%etrlé]s?lig ?arﬁem@ﬁch}ag z{]ﬁrs‘f 33§ ’W %) L%pto the front
face o ihe case hasa recess orne P
facg pf thrvasé ad & sacond dgbwhichgh amm adto themoiveple mmphqr,swhﬁgem the

at FaSO¥R! rdBMALM&EBR s HoRfgured to expand and to contract to move the
movable member relative to the case between the first position and the second position.

2. The ink cartridge of claim 1, wherein the movable member is located outside of
the case.
3. The ink cartridge of claim 1 or 2, wherein the at least one resilient member

applies a biasing force to the movable member to bias the movable member into the first

position.

4. The ink cartridge of claim 1 or 2, wherein the at least one resilient member is
disposed between the case and the movable member to couple the case to the movable

member.

5. The ink cartridge of claim 1 or 2, wherein the at least one resilient member is

coupled to a recessed portion of the front face of the case.



a rear wall covering the rear face of the case; a
right side wall covering at |east a portion of the
right side face of the case; a left side wall covering
at least a portion of the |lefft side face of the case;
a top wall covering at |east a portion of the top face
of the case; and a bottomwall covering at |east a
portlon of the bottom face of the case. = 18. The ink

6. car t Mhagek sprteflgs ff rlaimphe PaRIFIN the fronf, fassr off His esetlig in a

dnte@mbn\/@qbeancutdaeo ﬁ@\tﬁxfeoﬁ@n@ﬂhsaﬂ@ln a fipRlehd @fd @kedong eh@pand the
atﬁ of t.he case, defi ne.

BB RS a M el SG08s dpisrondesitien
manbeatvaficingxpaadesd doatragdntthe same dirt&ionTaseedchkother, and the first

res?l%r{t Hegrg)%r %%po% u%!néfd g:lo?ér tg ’theV\ﬂ%{ gﬁdnoffthg ?rogm‘acé up meycase than to

thet h@qoed mmiug theg ﬁfontr §%Cf>v9f \?}ee @a@n@m thegepond resiliegt member is

pOglhf)ﬁ‘éd él6§é'r RO 11! LBRH erflO8Y the WoRH fcO 0¥ fifhecasd rahith She first end of
th%ﬁ%ve elenment to close the first opening, wherein the

ntifpge M dhpeiei on conpri ses:

7. The ink cartridge of claim 3, wherein the movable member moves from the
first position to the second position when a predetermined amount of force greater than
the biasing force is applied to the front wall of the movable member, and when the
predetermined amount of force is released the movable member moves from the second
position to the first position, wherein a distance between the front wall of the movable
member and the front face of the case when the movable member is in the second
position is less than a distance between the front wall of the movable member and the

front face of the case when the movable member is in the first position.

8. The ink cartridge of claim 7, wherein, the ink supply portion extends from the
front face of the case, and the movable member has a particular opening formed
therethrough, wherein the ink supply portion is separated from the particular opening
when the movable member is in the first position, and at least one of a portion of the ink
supply portion and a portion of the ink chamber is positioned within the particular

opening when the movable member is in the second position.

9. The ink cartridge of claim 8, wherein the case further comprises:

a right side face; and

a left side face opposite the right side face, wherein each of the right side face
and the left side face of the case extends from the front face of the case to the rear face
of the case, wherein the movable member comprises:

a right side wall covering at least a portion of the right side face of the case;
and

a left side wall covering at least a portion of the left side face of the case,
wherein the particular opening of the movable member is formed through the front wall

of the movable member.



a second openi ng formed therethrough; a second val ve

el enent; and a second urgi ng el enent configured
to urge the second valve el enent to cl ose the second
openi ng. 40 20. An ink cartgsdge, conprising: a

case conprising a front face oriented towards a
direction in which the ink cartridge is to be inserted
to a cartridge nounting portion of a recording
apparatus, and a rear face opposite the front face,

1owher gha itkh@rigidge ohélsinad, Weasih the {8 firtHer 0dmphsdsnk
chamb flngd thereln and the i nk chanber is

conflgﬂ?gﬁ 6%store ink; an ink supply portion
posi ti mtech &cetdm)oﬁlteathe fopcfacaf whereincemb, ofwther epnfathand the
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an interior o er to an exterior o
cajen Rhetsenihe movable membgy father icamarieesspor ti on posi ti oned

at t Beorwale covdiak @t tabtherRién bﬂh@@ Res bf t‘ﬁ@ cas% and

confi ured t? draw air, fromt ﬁﬁﬁrlor P%

charBEPHPTHGL dpaeiing aleat agprtmé) &h%@? of the Case wherein
whm%h«bh@vﬁlﬂﬁbﬁa’mlmrmﬁn Shen@rsaptﬁsﬁtﬁlfﬁ thbahk stllblﬂy ;fo&ﬁxﬂslstm)eltloned
WlIhlI? Qﬁ gmg %a?&hdéfh ned% aﬁ %‘e Hé\@ sidg waéllﬂ l Ra%t su‘i%e wall, the

e case”; gure
torf Walétanﬁdbe bottem aradl @f @e crmmbboscmb@nan@atdws&e nomtutrhef the ink

suﬁﬁ?? oﬂn&térﬂﬁ ik ffffé !ﬁgﬂt (A1 WP tﬁ@ n{()hvgbl'er}herﬁﬁért (rjlh 488 phdicular

i'ns e cart ge nounting portian;
opgjing @%@F H&Yéblﬁéréﬁmbeém cHahHBPVHAG MEHILST FSilp éhe S@ﬁ@pcmsawn

is coupled to the front face of the case and a second

end i ch u e novabl r, wherein
15he BB fbsfriRetr 8eim Peberminbaen R BB UReE b o the first
poetparat lasida portmnmfrthetndvablmmtbdres posiitiheel fuethibiefrom the front

fadeDir el YEe %&1 Eﬁlﬁ{dli g&np%lgﬁgé‘é@ﬁ é‘({kﬁfcfneﬁ HonP AR P Fac%%? the case.

t he 'second posi east one resi
menber contacts the front face of the case at a

12 pr edehefp cﬁﬁﬁd@é@f d1haDs V‘@h&@m'tﬁe fbhsein flisoe["ﬁ%@&tﬂ 8fd a second
& e ajr |nt %lon and %he I nk upg y portion. .
end opposite to the ISt en of the front wall, and the movable ' member comprises
a particular protrusion extending from the front wall at or adjacent to one of the
first end and the second end of the front wall in a particular direction away from the

case.

13. The ink cartridge of claim 8, further comprising a translucent portion
positioned at the front face of the case, wherein the translucent portion extends away
from the ink chamber, and the translucent portion has an inner space formed therein,
wherein the inner space is configured to be in fluid communication with the ink
chamber, and the movable member has a further opening formed therethrough, wherein
the translucent portion is separated from the further opening when the movable member
is in the first position, and at least a portion of one of the translucent portion and the ink
chamber is positioned within in the further opening when the movable member is in the

second position.

14. The ink cartridge of claim 13, further comprising a signal blocking member

positioned within the inner space of the translucent portion, wherein the signal blocking
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member is configured to move within the inner space of the translucent portion at least

based on an amount of ink in the ink chamber.

15. The ink cartridge of claim 1 or 2, wherein, the air intake portion extends from
the front face of the case, and the movable member has a further opening formed
therethrough, wherein the air intake portion is separated from the further opening and is
positioned between the further opening and the front face of the case when the movable

member is in the first position and the second position, respectively.

16. The ink cartridge of claim 1 or 2, wherein the case further comprises a top face
extending from the front face of the case to the rear face of the case, and the top face of

the case has a latching recess formed therein.

17. The ink cartridge of claim 10, further comprising a cover member comprising:
a rear wall covering the rear face of the case;
a right side wall covering at least a portion of the right side face of the case;
a left side wall covering at least a portion of the left side face of the case;
a top wall covering at least a portion of the top face of the case; and
a bottom wall covering at least a portion of the bottom face of the case.

18. The ink cartridge of claim 17, wherein

a portion of the top wall of the cover member and a portion of the top face of
the case define a latching recess therebetween; or

the top wall of the cover member has a latching recess formed therein.

19. The ink cartridge of claim 1 or 2, wherein, the ink supply portion comprises:

a first opening formed therethrough;

a first valve element; and

a first urging element configured to urge the first valve element to close the
first opening, wherein the air intake portion comprises:

a second opening formed therethrough;

a second valve element; and

a second urging element configured to urge the second valve element to close

the second opening.
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20. An ink cartridge, comprising:

a case comprising a front face oriented towards a direction in which the ink
cartridge is to be inserted to a cartridge mounting portion of a recording apparatus, and a
rear face opposite the front face, wherein the case has at least a portion of an ink
chamber defined therein, and the ink chamber is configured to store ink;

an ink supply portion positioned at the front face of the case, wherein the ink
supply portion is configured to dispense ink from an interior of the ink chamber to an
exterior of the ink chamber;

an air intake portion positioned at the case, wherein the air intake portion is
configured to draw air from the exterior of the ink chamber into the interior of the ink
chamber;

a movable member comprising a front wall that faces the front face of the case,
the front wall being located outside of the case and configured to move between a first
position and a second position relative to the case along the direction in which the ink
cartridge is inserted to the cartridge mounting portion; and

at least one resilient member having a first end which is coupled to the front
face of the case and a second end which is coupled to the movable member, wherein the
at least one resilient member is configured to expand and to contract to move the
movable member relative to the case between the first position and the second position,
and the at least one resilient member contacts the front face of the case at a
predetermined position which is offset from each of the air intake portion and the ink

supply portion.



