1 DESCRIPTION I NK CARTRI DGE Technical Field [0001] The present invention
rel ates generally to an ink cartridge. In particular, the present
invention is related to an ink cartridge which is configured to dispense

i nk when nounted in a printer. Background Art [0002] A known ink cartridge
is configured to be nounted to a nounting portion of a known recording
apparatus, such as an ink jet recording apparatus. The known ink cartridge
has an ink chanmber configured to store ink therein, a wall defining at

| east a portion of the ink chanber, and an ink supply portion positioned at

t he wal | | kS configured to supply ink fromthe interior of the ink
chanber ‘?%SW@‘?ISH or of the ink chanber. The ink supply portion extends

out war diywi camtipgeal | . A resilient nenber is disposed within the ink
supply portion. Wien the known ink cartridge is dropped and collides with
a surf ackchriecahFiakl a fl oor, a portion of the inpact of the collision may
be absorhed by the resilient nmenber. Such a known ink cartridge is
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porti on GERh&CTHR WHes nRMhiedGRa piiiesh may cause ink to leak fromthe ink
supply portion. Mreover, if the ink cartridge contacts the surface at a

posi ti orBaxfkigesurtdrt t he ink supply portion, the ink cartridge may be

damaged, &&g ink my |eak fromthe ink «cartridge. [0004] - Anot her known i nk
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the ink chamber.  The ink supply portion extends outwardly from the wall. A resilient
member is disposed within the ink supply portion. When the known ink cartridge is
dropped and collides with a surface, such as a floor, a portion of the impact of the
collision may be absorbed by the resilient member. Such a known ink cartridge is
described in JP-A-2001-71522, for example.
[0003] Nevertheless, because the resilient member is disposed within the ink
supply portion, an outer portion of the ink supply portion may be damaged when the ink
supply portion contacts the surface, which may cause ink to leak from the ink supply
portion. Moreover, if the ink cartridge contacts the surface at a position other than the
ink supply portion, the ink cartridge may be damaged, and ink may leak from the ink
cartridge.
[0004] Another known ink cartridge is configured to be mounted to an
accommodating chamber of the known recording apparatus, and the accommodating
- chamber includes a door which is configured to be opened and closed. After the
known ink cartridge is mounted to the accommodating chamber and the door is closed,
the door may latch on to the ink cartridge to remove the ink cartridge from the

accommodating chamber when the door is opened by a user, which increases the ease

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



2 a known ink cartridge is described in US 2007/0070140 Al for exanple.
Neverthel ess, the user relies on the recording apparatus to renove the ink
cartridge fromthe rlecording apparatus. Disclosure of the Invention [0005]
Therefore, a need has arisen for an ink cartridge which overcone these and
ot her shortcom ngs of the rel ated ar?. A technical advant age of the present
invention is that the ink cartridge may be protected from damage when the
ink cartridge contacts the surface. Another technical advantage of the
present invention is that the ink cartridge readily may be renoved from
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face opposite the front face. The ink supply portion is positioned at the
front f logure pEthedasentioand t he i nk supply portion is configured to
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expansion direction and to contract in a contraction direction opposite the

expansi ¢antaghs tleesurtpge.t oAngiher tephniend vapidageepibide presprit invention is et dise, and a
shape of._;the se | t he expansjon and contraction directions is unaltered
when t h%f@@gfeagﬂﬁn}agg’lelr Ig‘ﬂYed ﬁ%‘ﬂ@ﬁre Q%Wpﬁamt:ont racts. The entire
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first direction relative to the case when the at |east one resilient
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substantial ]y sinultaneously nove in a second direction opposite_the first -
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froma opg6fledhd®GoAPPREA ¥Be ink supply portion is positioned at the front face of the
case, and the ink supply portion is configured to dispense ink from an interior of the ink
chamber to an exterior of the ink chamber. The movable member is configured to
move relative to the case. The at least one resilient member has a first end which is
coupled io the rear of the case, and a second end which is coupled to the movable
member, Moreover, the at least one resilient member is configured to expand in an
expansion direction and to contract in a contraction direction opposite the expansion
direction to move the movable member relative to the case, and a shape of the case in
the expansion and contraction directions is unaliered when the at least one resilient
member expands and contracts. The entire moveable member is configured to
substantially simultaneously move in a ﬁrsf direction relative to the case when the at
least one resilient member expands, and the entire moveable member is configured to
substantially simultaneously move in a second direction opposite the first direction
when the at least one resilient member contracts.
(0007} - With this configuration, ink cartridge is protected from damage when
the ink cartridge contacts a surface. Moreover, ink carfridge is readily removed from a

recording apparatus.



3 [0008] At |east one portion of the novabl e nenber nmay extend adjacent to
and away fromthe front face of the case in the second direction. Mreover,
the ink supply portion my extend fromthe front face of the case in the
second direction, and the at one portion of the novable nenber may extend
further fromthe front face of the ¢&ase in the second direction than the

i nk supply portion extends fromthe front face of the case in the second
direction. Wth this configuration, ink supply portion may not contact the
surface and nay be protected fromthe damage. [0009] The ink cartridge may

further rise a trans)ucent .port.i.on itioned at the front ce of the
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ext endi ng fromthepfl rst portion in the second direction. The at east one
resili erde cvafipered nayebie ool phraduhizatitre withribe ipoctandwer.of Thehmknmvialdge nmenber,

and the second portion of the novable nenber nmay_engage the partjcular face
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and the at least one portion of the movable member may extend further from the front

face of the case in the second direction than each of the ink supply portion and the

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

With this configuration, each of the ink supply portion and the translucent portion may

not contact the surface and may be protected from the damage.

[0010} The case may further comprise a particular face connected to each of

the front face and the rear face, and the movable member may comprise a first portion

and a second portion extending from the first portion in the second direction. The at

least one resilient member may be coupled to the first portion of the movable member,

and .the second portion of the movable member may engage the particular face and

extends away from the front face in the second direction. Moreover, the ink supply

portion may extend from the front face of the case in the second direction, and the

second portion of the movable member may extend further from the front face of the

case in the second direction than the ink supply portion extends from the front face of

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



4 contact the surface and may be protected fromthe damage. [0011] The ink
cartridge may further conprise a translucent portion positioned at the
front face of the case and extending away fromthe ink chanber, the

transl ucent portion may have an inner space formed therein, and theé inner
space may be configured to be in flfiid communication with the ink chanber.
The ink cartridge also may conprise a further novabl e nenber positioned
within the inner space, and the further novabl e nenber may be confi gured
to nmove within the inner space based on an anmount of ink in the ink
chanber. Moreover, each of_the ink supply, portion and the translucent
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the front face and the rear face, and a further face opposite the particular face and

connected to each of the fromt face and the rear face. The movable member may

comprise a first portion, a second portion extending from the first portion in the second

direction, and a third portion extending from the first portion in the second direction.

The at least one resilient member may be coupled to the first portion of the movable

member, the second portion of the movable member may engage the particular face and

extend away from the front face in the second direction, and the third portion of the

movable member may engage the further face and extend away from the front face in

- the second direction. The ink supply portion may extend from the front face of the

case in the second direction, and each of the second portion and the third portion of the

movable member may extend further from the front face of the case in the second

direction than the ink supply portion extends from the front face of the case in the

second direction. With this configuration, ink supply portion may not contact the

surface and may be protected from the damage.

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



5 positioned at the front face of the case and extending away fromthe ink
chanber, and the translucent portion nmay have an inner space forned
therein, and the inner space may be configured to be in fluid

comuni cation with the ink chanber. The ink cartridge nmay conprise a
further novabl e nmenber positioned wi thin the inner space, and the further
novabl e nmenber nay be configured to nove within the inner space based on an
amount of ink in the ink chanber. Each of the ink supply portion and the
translucent portion nmay extend fromthe front face of the case in the
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invention will be apparent to persons of ordinary skill in the art from the following
description of preferred embodiments with reference to the accompanying drawings.
Brief Description of Drawings

[0015] For a more complete understanding of the present invention, the needs
satisfied thereby, and the objects, features, and advantages thereof, referegce Now is
made to the following description taken in connection with the accompanying drawings.
[0016] Fig. 1 is a perspective view of a multi-function device, according to an
embodiment of the present invention.

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

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

invention.

[0018] Fig. 3(a) is a front view of a case of the ink cartridge of Figs.
2(a)-2(d).

[0019] Fig. 3(b) is a cross-sectional view of the case taken along the line
[Ib-II1b of Fig. 3(a).

10020] Fig. 4 is a perspective view of a movable member of the ink cartridge

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



6 when colliding with a surface, in which a third plate portion of the
novabl e nmenber faces downward. [0022] Figs. 5(b) is another schematic
depicting the ink cartridge of Figs. 2(a)-2(d) when colliding with a
surface, in which the third plate portion of the novable nenber faces
downward. [0023] Figs. 6(a) is a schématic depicting the ink cartridge of
Figs. 2(a)-2(d) when colliding wth a surface, in which a front face of
t he case faces downward. [0024] Figs. 6(b) is another schematic depicting
the ink cartridge of Figs. 2(a)-2(d) when colliding with a surface, in

which a front face of the.case faces . downward.. [0 Fi 7. is.a
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enbodi n?z[&hs&g Heqpresent invention. [0026] Fig. 8 is a cross-sectional

vi ew of e Ink cartridge of Figs. 2(a)-2(d) nounted to the cartridge
accomo@E2PNg case PBigsFE®) iY anbthembdhematic |deplctihg s ks carfridie ofoBigs.
position. [0027] Fig. 9 Is a cross-sectional view of the ink cartridge of
Fi gs. 22e)-20@)y eﬂnmr?ﬁﬁtﬁeglwifb a fvefacarin Whigethg dbististtaparien ebe mgvabley. 7, in
whi ch a kg@k l.ever is ia a closed position. [0028] Fig. 10 is a

per specPiPeY {356 WV ink cartridge, according to another embodi ment of
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ermbodi mevien @bllidhg witles entack verticlon frohOBBOIT the gsse Ak apwandrdl2(b) are a
side view and a rear view, respectively, of an ink cartridge, according to

still af¥i24ér enbodFigenb(bofis tanethpy sehsmtatic rigpintingrthe [igp saridgegel Fipg(a) and
13(b) a ide view.and a.rear view, respecti.vel of. ,the ink cartridges
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by sidey Q341 Fig. 14 is a cross-sectional view of the ink cartridge of

.Figs. 12(a)-12(b) nounted to a cartridge acconmpdati ng case, in which a
| ock | ey@025fs i n anFigo[¥eB3 posist-beanional view of a cartridge accommodating case,

according to an embodiment of the present invention.

10026] Fig. 8 is a cross-sectional view of the ink cartridge of Figs. 2(a)-2(d)
mounted to the cartridge accommodating case of Fig. 7, in which a lock lever is in an
open position. |

[0027] . Fig. 9 is a cross-sectional view of the ink carfridge of Eigé. 2(a)-2(d)
mounted to the cartridge accommodating case of Fig. 7, in which a lock lever isin a
closed position.

[0028] Fig. 10 is a perspective view of an ink cartridge, according to another
embodiment of the present invention.

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

10030] Figs. 12(a) and 12(b) are a side view and a rear view, respectively, of
an ink cartridge, according to still another embodiment of the present invention.

[060311 Figs. 13(a) and 13(b) are a side view and a rear view, respectively, of
the ink cartridges of Fig. 12(a) and 12(b), in which four ink cartridges are positioned
side by side.

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

open position.



7 [0033] Fig. 15 is a cross-sectional view of the ink cartridge of Figs.
12(a)-12(b) nounted to the cartridge accommobdati ng case, in which a |ock
lever is in a closed position. Explanation of Reference 30 ink cartridge
32 case 33 novabl e nenber 34 coil spring 36 ink chanber 39 translucent -
portion 50 air intake hole 51 ink supply portion 60 pivotable nmenber Best
Mode for Carrying Qut the Invention [0034] Enbodi nents of the present
invention and their features and technical advantages may be understood by
referring to Figs. 1-15, like nunerals being used for |ike corresponding
portions in the various draw ngs. [0035] Referring to Fig. 1 a _.

nul ti - f UA@3lon devi Eig. 105 dond i Yosseagctiabeviegenl thi tink agriridre cfr Fidsdge 30
accor di enbodj nent of .t he invention is depi.cted | ti.-function
dovi ce. 19T ERTLeL R AEui e GETEROLS i P UL AOST SE Biher
portioncé%e@kﬁ%@&Ltop. Scanner portion 13 conprises an automatic sheet
feeder 15. ti-function device 10 is configured to be connected to a

conput erEsplatinERefe¢hes nal device, e.g., a digital canmera. Wen printing
data is transmtted to printer portion 12 fromthe conputer; the externa
devi ce, 36 wkgAvédseportion 13, printer portion 12 prints an image on a
sheet of,.paper based on the printing data. [0036] Multi-function device 10
has a s&%%t&ﬁ?ially rectangul ar parall el epi ped shape having a width, a

dept h, %%d;@oeﬁhgﬂkuméach of the width and the depth is greater than the
hei ght. Printer portion 12 conprises a case 14, and case 14 has an openi ng
17 forread édiespeindr ough at a center of a front face of case 14. A tray (not
shown) configured to accombdat e sheets of paper is disposed in case 14,

and t he 3o aipkjchamber

39 ftranslucent portion

50 air intake hole

51 ink supply portion

60 pivotable member

Best Mode for Carrying Out the Invention

[0034] Embodiments of the present invention and their features and technical
advantages may be understood by referring to Figs. 1-15, like numerals bein_g used for
like corresponding portions in the various drawings.

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

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

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



8 configured to be renoved fromthe interior of case 14 through opening
17. Case 14 also has an opening 18 forned therethrough at a position

adj acent to an end of the front face of case 14 in‘the width direction of
mul ti-function device 10. Multi-functional device 10 also conprises a
cartridge accommodating portion 100 Bositioned in case 14, and cartridge
accommodating portion 100 is exposed to the exterior of case 14 through
opening 18. Cartridge accommobdating portion 100 conprises a plurality of,
e.g., four, cartridge acconmopdati ng cases 101, each of which is configured
to accommodate an ink cartridge. 30 therein, 5§§h ink cartridge 30 stores

i nk t hecanfigured ¢p be mayed drom ¢ intsrigg ol vese | doaeugh greing dir €814 of i nk
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cover  QRRAARNTack8WIRBLIAD B5sed A 01 Sedeh asTeshich A9 38dfideéetd bet@ni@odatgan 2- 4,

ink cartridge 30 conprises a case 32, a novable nenber 33, and a resilient
menber, isk gartridgec 80| thempini. ngfagl . inCasetridge &fd stoms ainkethereimbeg.. 38ckarek coupl ed

via coil spring 34, and _novab|e r 33 i.s configured. t nave | ative
to case cagridge .?toﬁeéa&ffed‘éﬂt&HL’é Qgeg&%g‘?re%e ¢ 8?%1*11%1874 ﬁ’&t &%ﬁ%é&i n an
expansi Q i n r ; BoaCRN: . i S
opposi tespc{r%ebﬁ%(%g(%%g%’ gi%?éé)élta iq%]% c &E%%eexan%ﬁ%g?ag&?%%?ﬁ}eér%%wgg% spring
34 is cqupligs: B0 €ASE cPdh nldffbréinSREDAMRAH iak @aiidgs Ridreg mddents igloupl ed to
movabl e nmenber 33. Coil spring 34 may be coupled to case 32 by direct

cont act theretny iThdiptwelity ofwadidea smepmbedates casgndO0l cog tlignsdiipgharaidibe

coupl ed to r_mvgﬁl@e_ mber 32.by direct contact or by indirect contact

t her ebetd#seRON Wt]rc%F' gt Vit§'84 is indirectly connected to case 32, at

ISie(;jln'slt arl 6,63 l g?Q;Mm@%ﬁé\dg@%ggl }gﬂl;on T S%fgpéoﬁihg%tt%éoﬁpmoégﬁenber
33, at |mpgtcoaprRdeabem®Nl4 bslow opening 18, such that door 20 is configured to pivot
| about the lower end of door 20. Door 20 is configured to expose cartridge
accommodating portion 100 through opening 18 when door 20 is opened, and to cover
opening 18 when door 20 is closed.
[0038} Referring to Figs. 2-4, ink cartridge 30 comprises a case 32, a movable
member 33, and a resilient member, e.g., a coil spring 34. Case 32 and movable
member 33 are coupléd via coil spring 34, and movable member 33 is configured to
move relative to case 32, e.g., to slide on case 32, when coil spring 34 expands in an
expansion direction and contracts in a contraction direction which is opposite the
expansion direction. For example, a first end of coil spring 34 is coupled to case 32,
and a second end of coil spring 34 is coupled to movable member 33. Coil spring 34
may be coupled to case 32 by direct contact or by indirect contact therebetween, and
coil spring may be coupled to movable member 32 by direct contact or by indirect
contact therebetween. When coil spring 34 is indirectly connected to case 32, at least

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

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



9 positioned between coil spring 34 and novabl e nenber 33. [0039] Case 32
has a substantially rectangul ar parall el epi ped shape having a. front face
40, a rear face 42 opposite front face 40, a top face 41, a bottom face 43
~ opposite top face 41, and side faces 44 opposite each other. Each of top
~face 41 and bottomface 43 is connefted to front face 40 and rear face 42,
and each of side faces 44 is connected to front face 40, rear face 42, top
face 41, and bottom face 43. Each of front face 40, top face 41, rear face
42, bottom face 43, and side faces 44 is substantially parallel to its
f.ace, ,and substanti rpendi cul ar.to the other faces. Case 32

opposi n I e

has a \Agﬁilﬂoﬁ‘etdd?ﬁ%‘?‘?é‘c(‘iﬁsgi%ﬂ OXQS‘F@ &' ot-her of side faces 44, a
depth f t t : i : f 41 t
Dot om [OI361] " a6 32 ks "0 sitR B AR Sectdnsu B Gl LRl SEREMRARS RCE 20 1O

32, andfiphefdepton aakarchse 43 ppssigy fahiefact Hanatthe fadeedght batfonc &ae 432. Case
32 conprises an I nk chanber 36 forned therein, and ink chanber 36 is

conf i gupppbsite tep fice 4lnkud dde dage 44 oppesitesachothesastading top 4l et resin
material, e.q., transparent. resin terial,. or 1 -t ran i
TRl Gt B bR R £ R 8 o2 RSt LaRaPRLEN) oSt
enbodi thonn cgé@%&ﬁoﬁ{ £898, ey fé&e%ﬁetogﬁ A0S O dNfonP Bk a8t | @, G rections

is not altered when coil spring 34 exp s and contracts. The entire

nmoveabl gofefiber03dp fsecdnicatficed?  ntubibans i allsidedheaglttdnadisahiialiyove in a
first directionrelative to case 32 when coil spring 34 nenber expands,

and t hepamllpk o ithenpoaivedaeme abe subtantislly metiegdicalar o theymberaaedsal Cpse

i mul t ly . | at | 32,1 . d, di i ite th
i ret asedet potumien Bof vt £ ffer SA000R praletioe S El S B8R0 ses A
t | t ' ' t om f
15" o bt e, o0 LR o toR e 30 13 e e o ke

chanber c3 32Tisanadtarabit thpavitithof 3% 33 andshd deptiedf edse BR2antrehitee éhadGhand
extends away fromink chanber 36. The transl ucent Eortion 39 is_integral

with cadeigp of casrd3Zonpriest comarisan ikt ehansher 20 thereimpgag ik, K _
B N T P
et Bt dOLE) o SO R v et e
det er i orn#bivetighf toipaks therethrough.

[0040] In an embodiment, a shape of case 32 in the expansion and contraction

directions is not altered when coil spring 34 expands and contracts. The entire

moveable member 33 is configured to substantially simultancously move in a first

direction relative to case 32 when coil spring 34 member expands, and the entire

moveable member 33 is configured to substantially simultaneously move relative to

case 32 in a second direction opposite the first direction when coil spring 34 contracts.

[0041] Case 32 comprises a translucent portion 39, and rails 55 and 56 at top

face 41 and bottom face 43, respectively. A pivotable member 60 is pivotally disposed

within ink chamber 36. Translucent portion 39 is positioned at front face 40 and

extends away from ink chamber 36. The translucent portion 39 is integral with case 32,

and comprises the same material as frame 32. 'When ink cartridge 30 is installed in

multi-function device 10, translucent portion 39 is irradiated with light emitted from a

sensor 103 of multi-function device 10.

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

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



10 disposed in ink chanber 36 due to exposure to ultraviolet radiation. In
anot her enbodi nent, case 32 may conprise a franme which conprises front
face 40, top face 41, rear face 42, and bottom face 43, and each of side
faces 44 may conprise a film connected to, e.g., adhered to, the frane,
such as by wel ding. [0043] Transluceft portion 39 projects outward froma
center portion of front face 40 of case 32 in a direction away fromink
chanber 36. Translucent portion 39 is defined by five rectangular walls
and has an i-nner space 46 fornmed therein which has a substantially a

{1 ont weRPose Dol Srdracngs <o HrpagouR ORI sl bom THROUF The
f t | . : ' f t
tace 40ohye4TPEAAR PR AL biheyi KRR WSOl AT RLR AR AL IR et oa

to frontedaee 49 andbbiien feent3wahd cadthef s faval 44 isayc osmprsed film t he top
ends of the front wall and the side walls, and bottomwall 47 is connected
to bott comenid tafe.g. asihtred e, thafrhmanich heby Wghklingal | s. Moreover, the width

of the front wall i Ig;s than.tgg)mjdt

of fraont face 40. .[00 nner
space 46088t rans| ulEREUEREE PPEIPL E’IQJSGEWFIEH’D?B e} Boqlléjﬁic’ﬁ%]oml
comruni i i j I 1 i S hi kegned
bet meen?i&tﬁrfgbﬁg%?cjeﬂl}b&gﬁgpﬁﬁ@gf?g%%%( “?%E‘%%%é'ndlf}g%%@%t or?%lggQ%Z of the
pi vot ablyefixminpefivéRciagguleowhll Qatideihstam ifmstaspide 46 forined eiersipadeciibas . g.
between a first position and a second osition within inner_space 46. For
exanpl e sukstetiallndihoHowripxpbeaps. orF o 2xamplgt transbucent gartion 38iis fefinedityd cat i ng

ti 62 tacts bott |1 47 of -t | t i 39, i ndi cat ed
por oncoacon seLs e anl L a1 oL arelucent ek on a5, g v cals
at the . %ﬁ?%gl?eﬁ It§ 500 L0 GAT LG RAd By Bont Bice @,@E}Jgaé ?{@dét@ﬁﬁ‘ih&?t tom
0 ran otte

wal | 47 slucent portion 39, "as indicated by a dlinein Fig.

3(b). [Qf4&kcPi Vi pdi 6 sdaesils 6 Qonsectisied fioat thet @0 and eheviatt iveil, thedomnount  of
ink stored in the ink chanmber 36 is greater than or. equal to a sufficient

anount  ofall inkonneried ¢o Hisitep prdeind thesGoriong ansldbe pidavelisiand el 2 at one
end thereof, and a, f| oat ortian 64 at t at.her ..en her eof,. . Piyotabl e
menber - doaneg et anpridaend e el weflmty S0 SHEC MR 0 s B ©
portion og%heaﬁléh u,agqu% 1RO Hah 9 Rfhith oPabis 8& #xtends in the width direction
of case , an& shaft 66 I's supported by supporting portions di sposed on
i nner syobeqes of wahides sgsdei 46 ofj transhecchtipasiod 89 isaspbigtred b \be inubhd t hat

i votabl e
P communication with ink chamber 36, e.g., there is no wall positioned between inner

space 46 and ink chamber 36. An indicating portion 62 of the pivotable member 60 is
configured to move within inner space 46, e.g., between a first position and a second
position within inmer space 46. For example, when indicating portion 62 is at the first
position, indicating portion 62 contacts bottom wall 47 of translucent portion 39, as
indicated by a solid line in Fig. 3(b), and when indicating portion 62 is positioned at the
second position, indicating portion 62 is separated form bottom wall 47 of translucent
portion 39, as indicated by a dotted line in Fig. 3(b). 7

[0045] Pivotable member 60 is used to determine whether the amount of ink
stored in the ink chamber 36 is greater than or equal to a sufficient amount of ink.
Pivotable member 60 comprises indicating poriion 62 at one end thereof, and a float
portion 64 at the other end thereof. Pivotable member 60 also comprises a shaft 66
which is connected to indicating portion 62 and float portion 64. Shaft 66 extends in
the width direction of case 32, and shaft 66 is supported by supporting portions disposed

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



11 nenber 60 pivots about shaft 66 in directions indicated by arrows 67
and 68 in Fig. 3(b). [0046] The specific gravity of float portion 64 is

| ess than the specific gravity of ink stored in the ink chanber 36. Fl oat
portion 64 has a hollow fornmed therein, and floats on liquid, such that
the float portion 64 noves upward andl downward based on the amount of ink
within the ink chanber 36, and pivotable nenber 60 pivots based on the
novenent of float portion 64. Alternatively, float portion 64 may be a
solid elenent conprising a material having a specific gravity |less than
the specific gravity of ink. [0047] Indicating portion 62 is configured to
i ndi cat encudbet B8 pivdie abonsshafi 6 inj ditectipng h:éiqatﬁdgbmaﬁw 6Beud $5gpddger t han
or equal to a sufficient amount of ink. When pivotable nenber 60 pivots
count er éfRdckwi se in Fig. 3(b), indicating portion 62 contacts bottom wal |
47 of trg ucent p L.QN- <39 t Vig et TPl bl e
menber ggﬂﬁ%i preve n?é%:l lsﬁa%ﬁg‘l%i %raﬁggﬁ %%ﬁ%gwnoér}q% %&?e mai nssﬁﬁlﬁtcr%y‘?iﬁfst

posi t i ogf ink\Whéed Bi tetiAblieniRABEr BRaphordvs 6¢Ihaskwbliew ffvrmted gherdibbind

i ndi cating portion 62 noves away frombottomwal| 47 of the translucent
port i onfl8gts onHipquid.| weh Upothe Spataortienhd aeaves apwatd awh dayvrveee basedi ¢e | nk

chanber 36, further npvengnt.o ivot able . er 60 i revent e and

i ndi cat WF’B%@%% [ %@%ﬁ%@é&gw ??Jie’buﬁera a ]tVOtS%aﬁef#%t t om
wall 47.q0f 1 U 1o8N689 D¥YorfattfeB St HoRRH, 84 ShANEE-a LORAS]
Pivotabpgzﬁ%) e?ﬁ%gﬁg%%g?§%%gq%§ff?ggﬁ%of%?on eg%ending f§2n1;%aft 66 to

i ndi cat ieI&leﬂt)E(Bﬂlﬂﬁlsi@%a e hagag adppefit igatvigésnblinnde tpaificgatity 66 to
float portion 64. The mass of the first portion of pivotable nmenber 60 is
| ess thamk.t he mass of the second portion of pivotable nenber 60.

-Ther ef h d,. tion, of ' bl 60 ] ' th
first paPUAn of pi VoiEeE MEHBLE> Bor e SREehs APeiey BT kT ok
chanber i%?igﬁ%%?n@%aﬂ&e?@@i@g&?&f {ah 8P bq @Y AlufcidnP kmbh@ToFifl. When ' When

t he ink I's enpty o0 nk, pivotable nenber 60 pivots clockw se
about shafdtai6 hémbdrg60 3ibgts evndidreldiloeise rig Pigr Billon ifdcaegapaties 62 om
bottomwall 47 of detecting wi ndow 39. Wen the | ower :end of float portion
64 cont @enkectsheotiont vl 4% aff Genslusent prrticRaddesuchahatofupben mryemsibet 60

o, ot A AR B LB 4 Do

When pivotable member 60 pivots clockwise in Fig. 3(b), indicating portion 62 moves

away from bottom wall 47 of the translucent portion 39. When float Iﬁortion 64
contacts a bottom surface of the ink chamber 36, further movement of pivotable
member 60 is prevented, and indicating portion 62 remains at the second position apart
from bottom wall 47 of translucent portion 39 by a predetermined distance.

[0048] Pivotable member 60 comprises a first portion extending from shaft
66 to indicating portion 62, and a second portion extending from shaft 66 to float
portion 64, The mass of the first portion of pivotable member 60 is less than the mass
of the second portion of pivotable meﬁlber 60. Therefore, the second portion of
pivotable member 60 is heavier than the first portion of pivotable member 60 in air.
Accordiﬁgly, when the ink chamber 36 does not store a sufficient amount of ink therein,
e.g., when the ink chamber 36 is empty of ink, pivotable member 60 pivots clockwise -
about shaft 66 in Fig. 3(b), and indicating portion 62 separates from bottom wall 47 of
detecting window 39. When the lower end of float portion 64 contacts the bottom
surface of ink chamber 36, pivotable member 60 stops pivoting and the indicating

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



12 position, it is determned that the anmount of ink in ink chanmber 36 is
ess than a sufficient amount of ink. [0049] In contrast, when the anopunt
of ink in ink chanber 36 is greater than or equal to a sufficient anount
of ink, and float portion 64 is subnmerged in the ink, a buoyancy force
acts on float portion 64. The buoyangy force causes the pivotable nenber
60 to pivot counterclockw se about shaft 66 in Fig. 3(b). Wen pivotable
menber 60 pivots counterclockw se, indicating portion 62 contacts bottom
wal | 47 of translucent portion 39, and pivotable nmenber 60 stops pivoting
and indicating portion 62 remains at the first position. Wen indicating
porti onpbdtibs, tis tdeeridedt thpdiet araoynti ¢f ink indedkechsnted 36hat lesshthaarount  of
ink in ink chanmber 36 _is greater than or equal to a sufficient amount of
i nk. [oesfficiegpempiitedinly, whet her the amount of ink in ink chanber 36 is

greater n or equal to th redet erm ned amun I K. i t 1 ned
based orﬁo(ﬁ'% posi ti dhS tra.sfi, ngieﬁéli‘? ﬁrao?)lbmr |'I§>1f11136]fi Eicﬁfﬁ%g ﬁlﬁge%%a@é{ZG,
e. 9., tRe NeSithiORi0ediHAt bPSIDARY irRRt Btiba 6408L86HEdedn EhelAR] H
interrupter or viewed by a user. [0051] Front face 40 has an opening 52

formed thheyaichriorghacadpadinat poaicanées.enthobudyaony fhme ead@sdbapeatahde t o
bottom face 43, and the interior of ink chanber 36 is. configured.to be in

fluid conerbrrca ioopiva conntereloglkvisei ahevbshalih 86 inXigi 3(bdpelinaly DEwtadls )

cartridge 30 ¢ rises an ink suppl rtion 5 Lt an face 40
of cas eqn%‘% %oﬁ%;%&?]fﬁ CPB%F’F?%OGE?%SSOE“(%&%%% g%oél i%)%g%tah%\éegf) g%nﬁ%)d%g?tg }c‘)m face

43. I nk - RN r &0l st i b@ingr aHabigdic rtif@vi ng an
i nner ho eaggé%t%?%ﬁedgo%pﬁg?%tphroug%%ﬁrtﬁe cylci‘yré ri calgrrubber menber conprises
a first §aeiiade aathe fasgesiod. p&vidnandicdive pdriios 62 poattthofirsb posithen, dyik i ndri cal
rubber menber is press fitted in opening 52, and the econd portion of the
cyl i ndr idsErminggpibet thengraeund al SRR SNOBK ERRIDET fn 1 r%‘?ﬁterfti‘é‘é AFauaidfethi ng 52

and i nner_ho e 53 rehglliigned, such that the interior of ink chanber 36 is
confi gurd TG BB $1'itd conmuni cation with the exterior of case 32 via

openi ng pas@nd | NN&fLehakA1D Ihethek thd kbt HIOWM MISciROstcE Bonedrarran end
-of the cylindrical rubber " nmenber to cover inner hole 53. Wen ink
cartri dgha36r équal tostha btedeieimincd atrodyef ink ¢odeterodacd baged as ghel®iition of
ST G RBREK L CHL R R

detected by a photo interrupter or viewed by a user.

[0051} Front face 40 has an opening 52 formed therethrough adjacent to an

end of front face 40 connected to bottom face 43, and the interior of ink chamber 36 is

configured to be in fluid communication with the exterior of case 32 via opening 52.

Ink cartridge 30 comprises an ink supply portion 51 positioned at front face 40 of case

32 adjacent to the end of front face 40 connected to bottom face 43. Ink supply portion

51 comprises a cylindrical rubber member having an inner hole 53 formed therethrough.

The cylindrical rubber member comprises a first portion and- a second portion. The

 first portion of the cylindrical rubber member is press fitted in opening 52, and the

second portion of the cylindrical rubber member extends outward from front face 40.

Opening 52 and inner hole 53 are aligned, such that the inferior of ink chamber 36 is

configured to be in fluid communication with the exterior of case 32 via opening 52 and

inner hole 53. A film (not shown) is positioned on an end.of the cylindrical rubber

member fo cover inner hole 53. When ink cartridge 30 is installed in cartridge

accommodating case 101, a connecting portion 111 is connected to ink supply portion

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



13 and enters inner hole 53. Then, ink is supplied fromink chanber 36 to
a recording head (not shown) of nulti-function device 10 via-ink supply
portion 51 and connecting portion 111. [0052] An air intake hole 50 is
formed through front face 40, and the interior of ink chanmber 36 is
configured to be in fluid communicati®n with the exterior of case 32 via
air intake hole 50. Before ink cartridge 30 is used, a sticker (not shown)
covers the air intake hole 50, and the sticker prevents fluid

communi cati on between the interior of the ink chanber 36 and the exterior
of case 32 via air intake hole 50. Wien a user intends to use ink

cartri dged 3fkerst inecrulssle S8enthes inkés suppliké rfonamk theenksn36i nke tHeardeg 36 s
brought into fluid_conmunication with the exterjor qof ?se 32 via air

i nt ake hepde(ngbshowm @S apultfuectnn deBisp 0z %@PYﬁgﬂggég # pSERS N and
extending .oqﬁgardly fromrear face 42 at a mddle portion of rear face 42
inthe R Fﬁﬂt irection of case 32. An end of coil spring 34 is connected
and fixeghd9 springAseat infike HoROSHs tHahdd BRouht fedt SaeuOVandithe ihteditr t op face
41 and extends froma portion adjacent to front face 40 to a portion

adj acenbofink ehaarbef 46 és déhfignradiie teaptihid domewhicetionvitbdbe exggriormfecagept h

di ti f 32 i i ndi ted by . 9 | Fig. .3(b). Rail 56
IR N S NN R T R T T
to f t, f 0 .t i.on:.adi o) i :

(0, Lronid BE6u 5B RO LA A650%, AQUERIMORSRAATARAG oD

i's conf i guLeictcBamBaPTRsld S8%Redidr oB4EH 30Rad airemakd Bolgsobe WA dmees
relative to case 32, e.g., slides on case 32 when coil spring 34 expands

and contintendssio ubbinkhiagrides B rtha8sec ommoves e dicker argt thetehy énlpehaniben3®0, a

por t1 on B RAEYBRY CRmRIPRIPR G BorRraH C56uHrT S EO MR 0 SBor ( on 01,
portion ] ortion :
First pl portion I i e I :0,each

ot her, éggﬁﬂhird pf%g%a%%féﬁﬁﬁ@%bgig&%g$§%%d?gu ar%§00€3%ﬁ'ggk?%?%t pl ate

porti on RRyAAE B6EeH MdcPdBat Aaeiddiecqidbr@dn ofSRahlz0é 42 in tie helght dirgmiohiofn 90 and

second plate portion 91 has a first end 96 _and a second end opposite first
end 96, casei32.hiAnen] off @ilppring 34 ip@nhagedatd fived orsgringsesh48second end

opposite the first end. _The first end, of. third plat tion 92.is connected
to the [ng_s:‘ﬁnd end m5 <xlegds  QUERRALY ey doP AT t“ﬁe eE}E‘ﬁ%‘%eﬁamoP third
plate pcﬁo&ﬁ&f a‘%%cén% to front face 40 to a portion adjacent to rear face 42 in the depth

direction of case 32. The depth direction of case 32 is indicated by an arrow 69 in Fig.
3(b). Rail 56 extends ouiwardly from bottom face 43 and extends from a portion
adjacent to front face 40 to a portion adjacent to rear face 42 in the depth direction of
case 32.

[0055] Referring to Figs. 2 and 4, movable member 33 is configured to
support case 32, such that movable member 33 moves relative to case 32, e.g., slides on
case 32 when coil spring 34 eﬁpands and contracts. Movable member 33 comprises a
first plate portion 90, a second plate portion 91 opposite first plate portion 90, and a
third plate portion 92 connected to first plate portion 90 and second plate portion 91.
First plate portion 90 and second plate portion 91 are parallel to each other, and third
plate portion 92 is perpendicular o each of first plate portion 90 and second plate
portion 91.  Each of first plate portion 90 and second plate portion 91 has a first end 96
and a second end opposite first end 96, and third plate portion 92 has a first end and a
second end opposite the first end. The first end of third plate potion 92 is connected to
the second end of first plate portion 90, and the second end of third plate portion 92 is



14 connected to the second end of the second plate portion 91. Case 32 is
surrounded by first plate portion 90, second plate portion 91, and third
plate portion 92. First plate portion 90 faces top -face 41, second plate
portion 91 faces bottomface 43, and third plate portion 92 faces rear
face 42. [0056] First plate potion 904has a first groove 88 forned in the
surface facing top face 41, and first groove 88 extends fromfirst end 96
of first plate portion 90 towards the second end of first plate portion
90. First plate portion 90 engages top face 41, e.g., first groove 88
extends parallel to rail 55, and rail 55 is positioned within first groove
88. Secontheptedtie throsdcond gud e scenndaiete gosipned 189 Gase A & suiroupdedshf f ace

facing hottqom face 4 and cond groqye 89 extends fro irst.e 96 of
second %F%tﬂ(iatemqnbﬁo@fc‘? Wqufﬁ@l gin?ﬂﬁgﬂ“‘éﬁ&ﬁ PO pI Tk pB”rti on 91.
Second pl I g C ¢ e 89

oxt onds PRI b brr oo 21980851 2R} BEHIACA fes Bty 18P and R
groove %Qateg@iﬁbn@nﬁéersséarga&me 88 and second groove 89 has a w de portion

97 adjacent to first end 96, and the width of wide portion 97 increases as
wi de porl@0se 97 appFastplats motips P0asa dast aopevierd ferredvmthe serfaredading i nk

cartridge 30, ail,s.55 and 56 readily slide in fir roqve 88 a second
gr oove g@’ \%ﬂ"hd'{#@daﬁﬁt OOV EEHB?#% ﬁﬂ? léxf? eP@(%??tS%ﬁgrpga %ngg‘éonpg(?ti on 92
conpris | ﬁr%’ﬁ i .9F§r§ﬂ'ﬂ5ﬂ3 RHENBD Hikadek the

surface%(?vg%dﬁgﬁé g%rc'ﬁggeglg%i at Eig%n?(gglg@(égorti on of 91% hi rd plné?”esgg%ti on 92
in the Haicgitt ohi.rfct poveBs erradSparaliel tendl 68, andirhil $pis pepiBehedsvithionnect ed

and fixed to spring seat 94. [0058] Each of first g!gate portion 90 and
second plrstt@opo 88.orS@ond plagnpriionad; hasemiccorsd gvavangjormeginiiomtiacsce 40 in

the secaond direction | ich transl nt tian.39.and dn y

porti on%ﬁn%;Pgmf%%mlsﬁcq@ﬁ?Weﬁ e’ft%&(g%g %E%(?Hdgg o fsﬁéﬁ)gta%gﬁ%t e
portion p%gﬁcﬁ:{@l AR kadoRdRAd b kofRd phd §n§}'.rt$&'bn&’§la*ﬁ@€ﬂ’ti}én9!0mfront
face 40 “than translucent portion 39 ang i nk supply portion 51 extends from
front famgaghs botttmtfhee 4B aandsedbndgiobeny9 bxtdaduepaidiel toofail\iive aidrailctfiis spring
34 is in an expanded or _contracted posjtion. [0059] |n another  enbodi ment,
first plpesisioped withm Bgorst croe¥ddY of friarenye S rnggpcand apYe Epas

a wide portion 97 adjacent to first end 96, and the width of wide portion 97 increases as
wide portion 97 approaches first end 96. During the manufacture of ink cartridge 30,
rails 55 and 56 readily slide in first groove 88 and second groove 89 with the aid of
wide portions 97.

[00571 Third plate portion 92 comprises a spring seat 94 formed on and
extending outwardly from the surface facing rear face 42 at a middle portion of third
plate portion 92 in the height direction of case 32. An end of coil spring 34 is
connected and fixed to spring seat 94.

[0058] Each of first plate portion 90 and second plate portion 91 extends
adjacent to and away from front face 40 in the second direction in which translucent
portion 39 and ink supply portion 51 extends outwardly from front face 40. Each of
first plate portion 90 and second plate portion 91 extends further outwardly from front
face 40 than translucent portion 39 and ink supply portion 51 extends from front face 40
in the second direction, independent of whether coil spring 34 is in an expanded or
contracted position.

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

91 may be omitted.



15 [0060] In an enbodi nent of the present invention, ink cartridge 30 is
manuf actured, as follows. An end of coil spring 34 is connected and fi xed
to spring seat 94 of third plate portion 94. Case 32 is then inserted from
rear face 42 side into a space 87 which is surrounded by first plate
portion 90, second plate portion 91,%and third plate portion 92. Rails 55
and 56 is then inserted into first and second grooves 88 and 89,
respectively, via wide portions 97. After that, the other end of coil
spring 34 is connected and fixed to spring seat 48 of case 32. The
direction in which novable nenber 33 and case 32 slides relative.to each
other i §00§81al | el t& @hecmbpdimentpfi hevpressnt iayentiony ink rasrdes dhis and
contracts. [0061] Referring,to Fig. .5(a en_ink cartupi s dropped
and col P48 CQW(‘JI’I?S OIEWSI‘aC%n 5%4: \'R»9 F?fi;%?fﬁ%g\%llsa‘foémﬁ%ﬁgaiagé %ggftgg#ﬁ%’o

downvar do.+ ol frehify @%& JORfidA 08 9Case®Nt AehSnddied Tt AGe £43 42801 ihives | Mpact
of the COEHISI on 1's at least partially absorbed by <coil spring 34.

Mor eov egpaceefTemwhichgis tsarrbingled Sfb first wirete pottivnc®0, mecomsf plater partiph &l eagpbr t i on

90 and third plate portion 92 contacts surface 23, gagonponent of 1he
i npact ithird plate ResirO%i Madlsidormdooan then agseried Hpe Hrbapd srroadIoo¥pt §hg 34.

Consequen ,__cas 2 .S _.protect fr he i y not be
danmged a5 SHreSTRBRIE M WA CTy o RGN, BRRAEL s PleIRgEng3e

transf echftheted: fhd FM 1ShrilY RABRR ofofast B, CanE Ididegordth Whath Mottt ory, ink
cartridge 30 may vibrate.” Neverthel ess, the vibration may not be

t r ansf emiceaber 33 cad a3 2edties sdatixa to eagh dihgr Boasbebtdothe tdirectionbinawlicn .
Consequently, the vibration may not generate air bubbles in ink chanber 36.
[0063] Reileprnsdft expapdyand @nipctand 6(b), when ink cartridge 30 i s dropped

and col I with s ace 23w front . f-aCi wmr .2l t her
first er‘gg@é of fi e%er%ﬁl%g%fz%ﬁsﬁ)bw%@% d&?gﬁ?ﬂtﬂf&%e @nfér}g%ﬂ% seccg%%)l ate
portion v » QAR 3B wiANhae tptatk Rertichuds &eeg?dowiddathildesiate pordat 92 on of
the inpact of the collision’is absorbed by coil spring 34. Consequently,
case 32 costapisdhestréae 28 pmd the imppeioif, thanollisiands gleastyparivlly mbsoriedriged by

the inpact. Nbreover, because each qf first, plate portiaqn 90 and _.second
pl ate péeilisprng 34exMoreyer. sFiering Ml%?@igﬂh%ﬁ?ﬁ? £ of 556 DIt oD
translu Lt an - ANQ, i ti t : frapt face
40, inkc@ﬂ%ﬁf ‘3“}6‘0@ ?ﬁeo%%g%yg%d& 5@%25 %égg%? : l“%?ﬁ’%&%ﬁ@% ]Ir#tgw clfcj)lnt?act
surface 23th GRa%BHAWIMNdaby 32118 @bbdBaL byl dbilngring®4. e aldubequentlsf @ise &d ko i nk
supply portion 51 or translucent portion 39, or both, which

protected from the impact, and case 32 may not be damaged by the impact.

[0062] Moreover, when ink cartridge 30 is transferred, e.g., during shipment
of ink cartridge 30 from a factory, ink cartridge 30 may vibrate. Nevertheless, the
vibration may not be fransferred to case 32 because coil spring 34 absorbs the vibration.
Consequently, the vibration may not generate air bubbles in ink chamber 36.

[0063] Referring to Figs. 6(a) and 6(b), when ink cartridge 30 is dropped
and collides with surface 23 with front face 40 facing downward, either first end 96 of
first plate portion 90 or first end 96 of second plate portion 91, or both, contacts the
surface 23, and at least a portion of the impact of the collision is absorbed by coil spring
34, Consequently, case 32 is protected from the impact, and case 32 may not be
damaged by the impact. Moreover, because each of first plate portion 90 and second
plate portion 91 extends further outwardly from front face 40 than translucent portion
39 and ink supply portion 51 extends from front face 40, ink supply portion 51 and
translucent. portion 39 do not contact surface 23. Consequently, the impact is not

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



16 prevents ink supply portion 51 and translucent portion 39 from being
damaged. [0064] Referring to Fig. 7, cartridge accommodati ng case 101
conprises a case nmain body 105 and a | ock |ever 106. Case main body 105
conprises an accommodati ng chanber 108 forned therein. Case main body 105
has an opening 110 forned therethrodgh, which is positioned adjacent to
opening 18 of case 14 of printer portion 12. Ink cartridge 30 is
selectively installed in and renmoved from acconmodati ng chanber 108 via
‘'opening 110. [0065] Case nmin body 105 has a wall 114 defining an end of
accommodating chanber 108 opposite from opening 110, and an optical sensor
103 is prowntdok supphapertion §1 andpendeenteersion 33 Giom Teing feresdi nt er r upt er

corrprls Ilght e ti.n ali rece|V|n port .on. \Wen ink
cartri d is i ns{ﬁ.ﬁtf 8‘[&%& grﬁ‘?%ﬁ‘gg? r?(‘jcongﬁ‘ DR hrp ! {rgﬁlgflaecsent ,
por tion é?e P ORIy O e WERN 1B 1060NCaSHrhih NhaROIAT @BmBAtks kive |1 ght
recei ving portion. Depen ing on the position of indicating portion 62 in

t r ansl ueesimipoditingrehdthbet 18 fonhehthietain.of Chdegintin be@elaﬁdﬁsl’m ophsng il jht
receiving portion varies. Based on the intensity of 1ight recelved by the

li ght r dewhad ﬁ:greé@mlgbmhlph iy positipmed ediagert IPEPBS 118m§ Aot Bmﬂiehk in ink

cartridge 30 i n equa cient MUt 4 Kk
[0066] ATHhe 3%0?@?5% 1% ?Ss Sﬁ\le évﬂgdlﬂgﬁﬁ‘\ﬁl = 1afﬂ tr)er oW op |n2al
sensor 4103, HaRBhePRid 4198 ¢xd.ends fromwall 144 towards the
interior of accormodating chanber 108. Wen ink cartridge 30 is installed
in accoroosHti ng clRnberaidBRly Worne atwaih! ldatefintg ahhdio$ aconmeatatidgt o i nk
suppl y portl on 51, such that a_ needl e (not shown) provided a% connecti ng
por t i on chambpe K& pproske figpnoRARingh K Op .anm@@twa@%%?%%s prakids ﬁbW?-{]'porti on

For mod ﬁﬁ%‘?éﬁ#?@%)gs&mar@%%apgﬁ””e FhoRts BRbiRe b B bR 0, P

needl e angishhe.QiNRE RRfo! WhERUER HekRIcd430 Ss qﬁw%atﬁda&@nﬁneﬁdaﬁﬁ%bl e tube
(not shom% which Ts connected to a recordl ng head (not shown) 067]

Case maidhaimbdy 108) fransgingemi petion 3004 pasmtiomed|bettcen teankighs espitiog po®n agd for med
bet ween bottomwall 117 and connecting portion Il \Wen i nk carérl dge 30
i s i nst 4P dight AecsidBEnReRn: nd cPRRABS 001 Bg, Pesitian ok iglieEng (PosticTh 4 1P at e

portion t?a]ﬁs ucent ﬂlgn @eq}lmﬁtgﬁsﬂysﬁaﬁ&tlrjegelved by the light receiving portion

varies. Based on the intensity of light received by the light receiving portion, it is

determined whether the amount of ink in ink cartridge 30 is greater than or equal to a
sufficient amount of ink.

[0066] A connecting portion 111 is provided at wall 114 below optical sensor
103. Connecting portion 111 exfends from wall 144 towards the interior of
accommodating chamber 108. When ink cartridge 30 is installed in accommodating
chamber 108, connecting portion 111 is connected to ink supply portion 51, such that a
needle (not shown) provided at connecting portion 111 penetrates through the film (not
shown) of ink supply portion 51 and enters inner hole 53. Connecting portion 111 has
a through hole 124 formed therethrough, and one end of through hole 14 is connected to
the needle and the other end of through hole 14 is connected to a flexible tube (not
shown) which is connected to a recording head (not shown).

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

positioned within space 113.



17 [0068] The upper end of |ock |ever 106 is coupled to case main body 105
above opening 110, such that | ock |ever 106 pivots about the upper end of

| ock I ever 106. Lock |ever 106 is configured to expose accommodati ng
chanmber 108 through opening 110 when |ock |ever 106 is opened, and to
cover opening 110 when |l ock |l ever 1067is closed. Lock |ever 106 conprises
a pressing portion 125 and a claw 126. Pressing portion 125 extends froma
m ddl e portion of an inner surface 129 of |ock lever 106. Claw 126 is
positioned at the |ower end of |ock |ever 106. Bottomwall 117 has a
cut-out 127 formed in the outer surface of bottomwall 117 bel ow openi ng
110, an{D068} aw 12&hé spmorhd glited 1ewr d 0§ ageupldad-towhsel2@in Hopa0F alefeerri ng to
Figs. 8 and 9, the ﬁrocess of installing ink cartridge 30 in caréridge
accommoRgmRg) 1 thswch @hatilacky leyer il B @ivatn rboud the uppRs o9 ¢fslophdesier dB% nt o

acconmogat.i c er il 1nk oJe] I i t ecting

porti on Oili%%ef E‘Z#s%’l c@@é%&eégéfix%%seﬁéé ”8?{%&%&]{}/8\/%%%?% Péﬁﬁl&% épeem ing

por ti onyamehhkRodkd BRr waeﬁ%_p\éhag 2@ cBverUpeBibi 198! wis@Nsek 1heB10and first

end 96 of second plate portion 91 enters Space 113. [0070] Lock |ever 106
i s t henchissbt dobekdeveer d§6 tdompriasea paissinggoyticiO2Umd b claw é26i nregsong i on 125
contacts third plate potion 92. Wen | qck |ever 106 _pivots. further, coil
spring BarteBrZdLetends Aepmpavalidle prERpR o 38 Rsy Gobrhie i@&kﬂe‘f{gﬁﬁm | e

case 32 [ kN Al onary, n_| V; 1 pi tiher aw 126

Clw 18613 f%%l,ﬁgnegln & Clé%%r end 8ii é%,%, Teber ?r(% o tBéq%yﬁ:\ bt 9ahlt1 <

engages cut - out ever is co cl ose Is fixed

to casecfBhll PYORrAED in HRCKuted QMEIce WIthotehAial 11MKbelak topkaigg 130, afd case
mai n body 105 and ink supply portion 51 is pressed agai nst connecting

por t i oncletil 2yis configused foregede cit-@O7137.Wth this configuration, ink cartage
30 is installed in cartridge ccaonmodati ng case 101 securel,y. ( eover,

i nk car{94%e 30 &%%%glasngﬂd 1.8 arocds Be ﬁa'alggsen%@}}ht ed by
an arro n_El . - Ast;an : . he
elasticﬁ%éggk %g?&E%brudgqﬁ%?WPLr ﬁg%%@$%7 %gégﬁggdgﬁégggpp yeggg%?on 51
I S pressgehnadaddiint hOMBEC T8 antiloinki @Eg@lﬂorﬁbﬂm|%ntdcﬁkcdn§emvpmﬁ@d from

| eaki ng between ink supply portion and connecting portion 111. [0072]
Wien a dddr trimslusaots pomion eifb eateisn ketwen rthel JighB enfitting pation jagddhe light

ACCOMOdEL L 18, A% Fhoprelf SRS 105 S PRET 2n %07 B0l TS Yhri o727
enters space 113. :

[0070} Lock lever 106 is then pivoted towards the case main body 105 until

pressing portion 125 contacts third plate potion 92. 'When Tock lever 106 pivots further,
coil spring 34 contracts and movable member 33 moves towards wall 114, while case 32
remains stationary. When lock lever 106 pivots further, claw 126 engages cut-out 127,
and lock lever 160 is completely closed and is fixed to case main body 105. Lock
lever 106 retains ink cartridge 30 in case main body 105 and ink supply portion 51 is
pressed against connecting portion 111 by coil spring 34.

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

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

accommodating case 101, the wuser disenpages claw 126 from cut-out 127.



18 Consequently, coil spring 34 expands, which causes novable nenber 33 to
push up -lock [ever 106 and causes ink cartridge 30 to be partially ejected
from case nain body : 105. The user then grasps the rear portion of novable
menber 33 and renoves ink cartridge 30 fromcartridge acconmpdati ng case
101. Thus, ink cartridge 30 is readily renoved fromcartridge
accommodati ng case 101. [0073] If the shape of case 32 in the expansion and
contraction directions were altered when coil spring 34 expands and
contracts, the shape of case 32 m ght be deforned when ink is consuned
fromink chanber 36, and coil spring 34 mght be fully expanded when ink
st ored Consduyeeitiyk colapbing 336expandd, midth cases mpvabla nsaaher 33ctasiush Uphen t he
usér di sengages, claw 126 from cut-aout 127, ¢Qjl .spri 34 m ght, npt expand
furt her logkHpeat 19pgmd %B%esd%lﬁ%mh‘iﬁ?aagﬁ @ 15’3‘?3‘3‘{%6& ﬁ‘g@hcaﬁ‘bng’i}bko Yever 106
and not a I I =1 YA TR =Tels &,mai n body
105. hb&ggthe %§§5tﬁ%%E%ﬁﬁﬂﬁgﬁg?%ﬁﬁ??n?Eé&g a%éng?ﬁgéggmggﬂ%%ﬁ?ie expansi on
and conth@gddcoln) Bbmeasttiapsadcommeiatibe cadetiOn e d TS Mlc@irtidg®Bo igreddilyexpands
and contracts. Therefore, ink cartridge 30 is readily renoved from

cart ri dgenacddmdatiidey asasembdatind @87491.1 n an enbodi nent, the entire

Frret diPERT on rf eiars P e 245 i Erpeeaph Sod pYTsen SHETRE Ebands.
and the gnflire, 7o X@?Egﬁng%qb%paﬁgs hid %gﬁ'gréc%’ rifd g%ﬁpg stbakatt ihdblybe |

si mul t aneousl| y nov ati've to case in a se Irection opposite the

first dideReine®Wheherk &ebhsusdd fen3dk SomMibeass sand Collrspiing 84 niighe berfplsct of t he
collisionis sufficiently absorbed by coil spring 34. If the entire

noveabl expadodwigs inksrstorerbin theoiki o Ioisdmostmclan y Bisweh & 4Aous| y
Rbeor bedis Boier Soienaabss A4 P8 BB eyt 7 int Eear Mt boh8PaRE . i on o
t he nov r’r@ﬂﬁ r;@ﬁ i i traghed to
case 32?9§%%ﬁ a gor |%ﬁ&ﬁ%aﬁ%ﬁ@g8§g%%§% ggt¥ﬁgg?%gg%%}gﬁggggfﬁ%éggrring to
Fi g. 10,caad ihklkagadgd 30 gebd 40ialte ojecicd droio cas ehdie body it di Nevetthelbss he

present invention is depicted. In this enbodi rent, novabl e nenber, 33
conpr i sés aa emhodimeitathe sbapa pherse 42 iarthe axprasion@ng|canBaghigptdiEAiosds | nst ead

of first plate portion.90 .and,secon l.at e rtiQn 91. A,cCr - tional

shape OEK%BEﬁhQFRVﬂFP§Pﬂ§WHP%q66¥PF8%a%ﬂfogwggﬁeégﬁﬁ3%F3F5*3§§§5%§&143 is

trapezoiidaly S Bn URAGForR B8 ide accommodating case 101. o
[0074] In an embodiment, the entire moveable member 33 is configured to

substantially simultaneously move in a first direction relative to case 32 when coil
spring 34 member expands, and the entire moveable member 33 is configured to
substantially simultaneously move relative to case 32 in a second direction opposite the
first direction when coil spring 34 contracts. Therefore, the impact of the collision is
sufficiently absorbed by coil spring 34. If the entire moveable member 33 were not
configured to substantially simultaneously move relative to case 32, the impact of the
collision might not be absorbed by coil spring 34 sufficiently. In particular, if some
portion of the movable member 33 were stationary relative to case 32 and aftached to
case 32, such a portion might be damaged by the impact.
[0075] Referring to Fig. 10, an ink cartridge 140 according to another
| embodiment of the present invention is depicted. In this embodiment, movable
member 33 comprises a first plate portion 142 and a second plate portion 143 instead of
first plate portion 90 and second plate portion 91. A cross-sectional shape of each of

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



19 the trapezoidal cross sectional-shape of first plate portion 142 is
shorter than the |lower base of the trapezoi dal cross-sectional shape of
first plate portion 442. The upper base of the trapezoidal cross-sectional
shape of second plate portion 143 is |longer than the |ower base of the
trapezoi dal cross-sectional shape of18econd plate portion 143. Case 32
does not conprise rails 55 and 56, but conprises a groove 144 and a groove
145 fornmed in top face 41 and bottom face 43, respectively. G oove 144
extends fromthe comer of top face 41 and front face 40 to the corner of
top face 41 and rear face 42 in the depth direction of case 32, and groove
145 ext Emdsagozonal tresceschenal-shapsaiftfont flatceporiad Hrdisfshorer thar bedoweo t he

35" " o DBsecOlube el e boisT Ol SISOl SR DR Jgr 8 ARPHS. f
trapeZO'fgg&ei gl&gﬁm&rosgg&ﬁog esh{a}ge . b &gs&&bpafé pitieF 923 %gidnggf{haﬁ hgpe o

groove orter than ase o trapezoil

Cr 0SS- Se&kdraht of ftepeaRboidhloaye-skédonal BRapeuRetondasste britdnel43. Case
trapezoi dal -cross sectional shape of groove 145 is |onger than the |ower
base of 32hpes mapeowpred rails $Ssandelst, it ghbmptisgser gfooye dd4 @nd 45eroeye §45 pl at e

ti 142 ,and d pl.at ti 143, i t i nt 144 d
B oove et Fidgn G Al RUGEhEPh A5 TRk ST o COR0F L1 RERS HiHA Becond
pl ate paptipRs i!‘of_lpzfa\%é '4?'%%% Fﬁ%nt 09480 #l?‘eg%(gﬂg G180 V¥eee MASInd' RIPHEL Y &l V-

Because of the trapezoi Cross-sec shape of first plate portion

142, seglnderh directid &ff @Be 32 3andgroewe ] 44 dxtermisdr@n day eorietof bottagefad? and
novabl e menber 30 are coupled securely, and ink cartridge 140 may be

: y
di sasserBl 2wl Hahiyfashel® toothatsiomenmfmitony fageiddeandorear dapset B ithe @48k dept h
direction of case . [,0076] Referrin o Figs. 11( and 11 < :an ink
cartri délg"ei@ﬁl %ﬁ%"’é?’ g%hgkt%ossifﬁ?ﬁo flﬁlgig Og ﬁ%@&gsr%ﬂqveoﬁ&lﬁﬁ’g %?%"%2‘314[5 ¥ nvention
i s depi bt [ [ klperoiRNMABIi$ES a
T TR sl o R
porti on sB6rtelahmhicdbwercbage sfihs apédodddl yropssatindalchbmr oftgrodver s, plTat e
portion 90. The lower end of fourth plate portion 152 is _ positioned above
and adj aweer baseeof thartspasddal-ghesstsesiiomd sharsueh gropraldS pelengsh thagotheyy pe

et 0 SRR E AP IOV bty 32, 20 oA DAL bORET L0

contact 5143 sl ls8cmdplatt bbAMh 14C Gret@nskAEd o groove 144 and groove 145,
respectively, such that first plate portion 142 and second plate portion 143 slides in
groove 144 and groove 145, respectively. Because of the trapezoidal cross-sectional
shape of first plate portion 142, second plate portion 143, groove 144, and groove 145,
case 32 and movable member 30 are coupled securely, and ink cartridge 140 may be
disassembled only when movable member 30 slides off case 32 in the depth direction of
case 32.
[0076] Referring to Figs. 11(a) and 11(b), an ink cartridge 150 according to
yet another embodiment of the present invention is depicted. In this embodiment,
movable member 33 further comprises a fourth plate portion 152 extending from first
end 96 of first plate portion 90 downwardly and substantially perpendicular to first plate
portion 90. The lower end of fourth plate portion 152 is positioned above and adjacent
to translucent portion 39. Fourth plate portion 152 may be manufactured separately
from movable member 33, and may be attached to movable member 33 via ultrasonic
welding.
[0077] When ink cartridge 150 contacts a surface with front face 40 facing



20 downward, front face 40 is protected by fourth plate portion 152. For
exanpl e, when ink cartridge 150 contacts a surface with an anount of force
greater than a predeterm ned amount of force, and coil spring 32 expands
too nuch, the sliding notion of case 32 to the front face 40 side is
restricted by forth plate portion 1520 [0078] Referring to Figs. 12(a)-15,
an ink cartridge 160 according to still another enbodi nent of the present
invention is depicted. In this enbodi nent, novable nmenber 33 further
conprises a grasping portion 162 forned on and extending fromthe outer -
surface of third plate portion 92. Ink cartridge 160 is configured to be

i nst al | ddwivasd, fant fice¢e inpwoeatesby favgthadate ree®n 1fen Far eraspdle.iWiEids to
install .qr renove ink cartridge.160 in or fromc ri dge_acc at i ng
case 165",(31‘ t%ﬂgg%H%?r Qgggctsg?ag'ﬁfaﬁeg Wt%rf’nl%]g& ‘fa%g%j’ Eﬁ%erpgfs{g iq‘on of
graspin I : | 134 #ay tridge
160. Re é‘gr&rgfetﬁ%%gl“'&%‘dgﬁ @B‘q% %%&a??fsﬁgﬂég?t‘*?%aﬁd?§z°xﬁ%?‘[’§%*’ihnk grﬂé%rt ri dge
160K st @ficig Pltatie frdrt fice 4005dd i easedctadibwaftethiplito pbitenupdper end of third

plate portion 92, a grasping portion 162C of an ink cartridge 16QC storing
cyan i nK09Z] posi t i Bﬁgednmrt@ ig: d2frlg. parirksertodex 160 acpwedmg for filhe 160K,
a graspin ortion. 162Y . of an ink.cartridge,160Y, storin I i.nk is
posi t i oﬁ‘@g |38W°31%%i oy Mo PFISER! i%ffem%flgi qﬁPlcg% t rﬁldéhélgl%jg%d%}élﬁlg’ a
graspin ' 0&% - ' | RGEBendifK | S
positio%%%%%%?gggﬁﬁ%gggﬁﬁgqio fegﬁgﬁ%?a?ﬁ%?3ﬁ$$%?%hg§%?ion 92 and bel ow

gr aspi ngrdpe fid Qnerl®2cob ihind satetporittees2l 6 Mk ciihbded 140 saonfigwgby BE0K,

160C, 160Y, and 162M are pl aced side by side, grasping porti.ons 162K,
162C, 16estallegnior a e@midgecaccommadating cessel 4ei gibertp ek % da o dall gp

o2v1 wi ERBAEe kB Teo ol aRe A sraam LaruBRhg e e 1t S itoc ™

162y, aﬁ&i’gﬁlﬂ“{i&p%ﬂ- Referring to Figs. 14 and 15, lock lever 106
conpri s: cess 167 formed in inner surface 129 of |ock |ever 106

i nst ead [0679]r essi ng Ther pdsitivnla graghimp pdrtién d42 tddpegds @BGhd solonsfdhked in
cartridge accommodati ng case_165, grasping portion 162 ommpgdat ed in

recess Isbwed Thanksenatsidead@0t hgeﬁééﬁlggf[%ﬁlgof]gr B EEASBINENOTHER hé%lg?ﬂ%d’g o the
h d t. Pt f i . ti 14 167
opende G TBEK st s (RRE RO BOLH fllartifr HGHREPLIq Hafie AiBERSD, (07

160. portion 92, a grasping portion 162C of an ink cartridge 160C storing cyan ink is- -

' positioned below grasping portion 162K of ink cartridge 160K, a grasping portion 162Y
of an ink cartridge 160Y storing yellow ink is positioned below grasping portion 162C
of ink cariridge 160C, and a grasping portion 162M of an ink cartridge 160M storing
magenta ink is positioned adjacent to the lower end of third plate portion 92 and below
grasping portion 162Y of ink cartridge 160Y. When ink cam'idgesr 160K, 160C, 160Y,
and 162M are placed side by side, grasping portions 162K, 162C, 162Y, and 162M are
offset in the height direction of case 32. Therefore, a user readily grasps grasping
portions 162K, 162C, 162Y, and 162M without interference from adjacent grasping
portions 162K, 162C, 162Y, and 162M.

[0080] Referring to Figs. 14 and 15, lock lever 106 comprises a recess 167

_ formed in inner surface 129 of lock lever 106 instead of pressing portion 125. When '
ink cartridge 160 is installed in cartridge accommodating case 165, grasping portion 162
is accommodated in recess 167. The shape and the position of recess 167 corresponds
‘to the shape and the position of grasping portion 162. The position of recess 167
depends on the color of ink which is stored in the installed ink cartridge 160.



21 [0081] Referring to Figs. 14 and 15, the process of installing ink
cartridge 160 in cartridge acconmpdati ng case 165 is described. Ink
cartridge 160 is inserted into acconmodati ng chanber 108 until ink supply
portion 51 contacts connecting portion 111. Lock lever 106 is then pivoted
towards the case main body 105, graspiing portion 162 enters recess 167,
and an end 163 of grasping portion 162 contacts a bottom 168 of recess
167. When |l ock | ever 106 pivots further, coil spring 34 contracts and
novabl e nenber 33 noves towards wall *114, and case 32 remmins stationary.
Wien | ock Iever 160 pivots further, claw 126 engages cut-out 127, and |ock
| ever 160081y coRpfeetiet o Fisosedndiif, fhiexmdedse of aselime inkiveryidgoi60 10082]
Because the position of recess 167 depends on the, col or of. ink which the

i nst al | edrtridge eaeamneduingeerse 1épels daserladn, Il cairidee al90; SqigEcTiEgoie!q

i nadvertently installe i;n.cartri,dge t] ;@ﬂﬁ' ured to
accommcf&?‘ém%ﬁga t S l%dﬁd %%@gﬂ?%ﬁ%ﬁ%ﬁ%ﬁ%ﬂ%@?ﬁ%@& e %I?aspi ng
portion 111§?KL0§91b%Eﬂmfs'rﬂen SvbS8 owir8a el csdRhinaRey iR sridptngusetion nst al | ed
the ink cartridge 1n a wong one of cartridge accomobdating cases 165.
[0083] W2l @tdri eecesviiTt hwhathers] béSeor glesning bertion A 62 oenients 4 bettem tLAS ekenpl ary

enbodi nents, it wll be understood by those, kiljé]:ggg in thea%gt t hat ot her
vari ati onecsanf7. nbdienileck jegers 6 pivefs Tustgrpodl §pr FORBHS L0 Hed above

may be made, Without —.departi £ he scape: of -Fﬁg,n L K 1&3her
enbodi neHELOH ‘Hq g esatBB’%‘{én al}flom’ gﬁnaoé%sgs |r?&§%9i8tr?{l e 'a\r/‘?B%}!rlom a

consi defféd ]f}ﬁoﬁf e, SPRFITDECRLhOR Qft-oRf A0y &R Rbkifer 160Verbipletdyscl osed
herein. It Ts Intended that the Specification and the described exanples

ar e constldexdedd fiseédktycas neebpdsaltds. of the invention, with the true scope of
the invention being indicated by the flow ng clains. l.ndustri al

Appl i cabf00sZl [oosﬁfcmﬁemswappﬁmﬁés i/ 40%811‘%%%‘3 & polpr ik el ®evi del y
used for. hopge,and __offi . - . Nk C j +ARAPT i Si Ng:
a case havi EF $%5gge§&%§§§$gﬁgépsgﬁﬁ$§§ﬁ%%§ﬁﬁg$ﬁ§g??ﬁ%§hﬁ %?Ein

in cartridge accommodating case 165 configured to accommodate ink cartridge 160C,

recess 167 does not accommodate grasping portion 162K. Consequently, a user
readily notices that the user installed the ink cartridge in a wrong one of cartridge
accommodating cases 165.

[0083] While the invention has been described in connection with exemplary
embodiments, it will be understood by those skilled in the art that other variations and
modifications of the exemplary embodiments described above may be made without
departing from the scope of the iﬁvention. Other embodiments will be apparent to
those skilled in the art from a consideration of the specification or practice of the
invention disclosed herein. It is intended that the specification and the described
examples are considered merely as exemplary of the invention, with the true scope of
the invention being indicated by the flowing claims.

Industrial Applicability

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

office uses.



wherein the ink chanber is configured to store ink, and the case has a
front face and a rear face opposite the front face; an ink supply portion
positioned at the front face of the case, wherein the ink supply portion
is configured to dispense ink froman interior of the ink chanber to an
exterior of the ink chanber; a novabte nenber configured to nove relative
to the case; and at |east one resilient nmenber having a first end which is
coupled to the rear of the case and a second end which is coupled to the
novabl e menber, wherein the at |least one resilient nmenber is configured to
expand in an expansion direction and to contract in a contraction

directi @r.omassite the expansion direction to nove the novable nenber
~relative to the.case, and a shape of the case in the expansion and
contractli on  dinrigk ciréidge eomPpiateEr ed when the at | east one resilient nenber
expands and contracts, erein,.the entire mpveabl ' igured to
substantial Iy si nul 2diE00eY= %‘?ﬁé{a?rpogqu ngn E@?ggﬁng%%b%e lé%fﬁ\\?g&%’o t he
case wh %ﬁne?% 1 ink%ﬁéﬁl}a%@ cbBBIbEN SBRMPRS andekP @R¢Shas aNfilorit Teceamidia e
noveabl e menber 1s configured To substantially sinultaneously nove in a
second dedrdedd opposipabstioat fabe first direction when the at |east one
resilient nmenber contracts. 2. The ink cartridge of claim1, further
conprising an air i ARaNesypeht PEHOD PasHPNE A dheiropiace asle it PPN ™ he air
intake portion is configured to.draw air.]i t e hamber 1N€ 1 Nk
cartri dge® S&‘P@S’rﬂoﬁt}o &P %‘uﬁgo %S?eﬁs%fngkn%&ﬁoagﬁ? tgh&.k%ﬂ%g?‘fﬁg oned at the
front f : I ham ink cartridge of claim1, wherein at | east
one por?ﬁg%g%%eh?ﬁ%ﬁn%%gbl e ingnber extends adj acent to and away fromthe
front face of the caseovabldhembacmniig@sd talinose tdlaive 16 theluaee;iank cartri dge of

claim4, wherein the jnk supply portion extends fromthe frqgnt face of the

case in the second & kagitangacsi n%qﬁ‘éveaba‘a%a%&tﬁl th%lﬁﬁguiﬁﬁ‘i,@btﬁ% nmenber

extends further fromthe front fage. of ~ ' if|etion
Qﬁlﬁ%ﬁﬁ?ﬁ lagél 3 g?fiolng r?ngx B&CisYou 1%18 %ﬁ@%ﬁéﬁbfc@eﬁﬁ&oﬂﬂeﬂm e

t han ther_eari _ _ ends T “front face of the case in the
second djinegst bresfient HembBKisC@DEEin go @kpaldainranlexphtyiéh directionpni ¢o ng:

contract in a contraction direction opposite the expansion direction to move the movable
member relative to the case, and a shape of the case in the expansion and contraction
- directions is unaltered when the at least one resilient member expands and contracts,
wherein the entire moveable member is configured to substantially simultaneously
move in a first direction relative to the case when the at least one resilient member
expands, and the entire moveable member is configured to substantially simultaneously
move in a second direction opposite the first direction when the at least one resilient

member contracts.

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

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

front face of the case.

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

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



a translucent portion positioned at the front face of the case and
extending away from.the ink chanber, wherein the translucent portion has
an inner space formed therein, and the inner space'is configured to be in
fluid conmunication with the ink chanber; a further novabl e nenber
positioned within the inner space, w®rein the further novable nenber is
configured to nove within the inner space based on an anount of ink in the
i nk chanber. 7. The ink cartridge of claim®6, wherein at |east one portion
of the novable nenber extends adjacent to and away fromthe front face of
the case in the second direction. 8 The ink cartridge of claim7, wherein
each of dirB&ionnk supply portion and the translucent portion extends from
the front face of the case in the second direction, and the at |east one
"portion of the novable nmenber extends farther fromthe front face of the

case in_the second directi t-h | tgmgand t he
transl ucent ﬁg’?ﬁgbﬁa@f noﬁclw%@%g%%enﬂﬁg‘g@§&%%e%g§?g f|rdr%ﬁ]t he second
di recti @Ry Yace Tt s A THel SB6nd08irdelian,nantl thehgloak potthm chithe hovableer
conprises a particular face connected to each of the front face and the
rear fagesminaxtehds fivihebrenmbnifent froo wp thesese @ thieseeondgtitecton BAl e second
portion extending fromthe first_portion in the secong direction, wherein
the at lelaspbnportien ﬁxﬁemﬁ%ﬁhfeﬁontéa%&%ﬁee%%l&hﬁée@ drediPrion 24 of

t he novabl e nmenber, and the second portion of the novable nmenber engages
the particular face and extends away fromthe front face in the second
directiep. 10-Th£hﬂ<hé}ﬁic§gf@rotfbiaﬂﬁq,ﬁfrthei@im@r&,ingaherei n the ink supply portion
extends fromthe front face of the case in the second direction, and the
second porti om téndirenirpudiohepositiontinat gt Ennfstacarf e cascomid pEendiRht face

of the case in the second directiqn th t he iLnk, suppl rii t ends

£t om ¢ havadHin i BkGhamges SR e I LBEt R R oo pacd e
cartridge of claim 10, f ! h $4 09 in Fndid ABSkERAHOR Wit 98 iesi ti oned
at the 358%F%93§éﬁ%%ﬂFﬁéﬂ%%§§‘€§§5§§%3%39ﬁ6 away fromthe ink chamber,

wher ei n &hgbkransl ucent portion has an inner space formed therein, and the

inner space is configured to be in fluid communication with the itﬂk
chamber ; a further movable member positioned within the inner space, wherem e

further movable member is configured to move within the inner space based on an

amount of ink in the ink chamber.

7. The ink cartridge of claim 6, wherein at least one portion of the movable
member extends adjacent to and away from the front face of the case in the second

direction.

8. The ink cartridge of claim 7, wherein each of the ink supply portion and the
translucent portion extends from the front face of the case in the second direction, and
the at least one portion of the movable member extends further from the front face of
the case in the second direction than each of the ink supply portion and the translucent

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

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

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



a further novabl e nenber positioned within the inner space, wherein the
further novable nenber is configured to nove within the inner space based
on an anount of ink in the ink chanber, wherein each of the ink supply
portion and the translucent portion extends fromthe front face of the
case in the second direction, and the second portion of the novabl e nenber
extends further fromthe front face of the case in the second direction

t han each of the ink supply portion and the translucent portion extends
fromthe front face of the case in the second direction. 12. The ink
cartridge of claim1l1l, wherein the case further conprises a particular face
connect @ tionpaeblcaherhte, fidotit: seme porton loé theempvilde ejenzhed engdogs thver f ace
opposite the particular face and connected to each 8f t.he front face and
the reapafigolir fageandicntendreawayiivem e HenHiere 18 SpprerQukdEeciPRst portion, a
second portion extending fromthe first portion in the second direction,
and a third portion extending fromthe first portion in the second

directiqp, whengif LhGidde reaih ONehd&aithd BIM sUBBRDRITt b5 cxiondy fesh it t he
first portion of the novabl e nenber, the second portion of the novable
menber dngades 6fhe dass n thelsacorfdadiesciinn, mwdt thn deccamenorfionnf theempyahlR face in

the second direction, and the ¢third paortion of the novabl e nb engages
the fur thembdratends dther &oasthevieant facsl e caspn thegiseondy CPHH%E%@%cond

directian 13, The ink cartridge.of «claim 12 . wherel Lk, supply
portion LE&?‘&??&%WH%B%GWB ﬁ?%g]?e 1?%%%% Of{{iﬁ%gacsgse F%%}Pﬁeﬂagreecond di recti on,
and each of the second portion and the third portion of the novabl e nenber

extends further fromthe front face of the case in the second direction
t han t helli nk sThedhy caataiddeqnd chd@dRrtheoenmpresiig: ont f ace of the case in the

second direction. 14. The ink cartridge of claim13, further conprising: a
transl ucent pd¥ tqa%ﬂucgggppm@ﬁe}zpsgpnﬁqil@%]ffheoﬁpn? g’@@ Oé.fth? ﬁ@sec%‘%eﬁtﬁgaﬁ%t endi ng
away fromthe i chanber erein t 2 LONABS s el NNET
space f &Wﬁo}?ﬁﬁ? E?%‘?E%S‘r?ﬁﬂﬁgr%ﬁl&@%é%gﬁﬁﬂﬁ e Ehe e n fluid
conmuni GRLiAN Mt iR isphee i8RBARRNrEd do TberihMRiid roMahinteaentwith fosinki oned
within the inner space, wherein the further novable nenber is configured
to nove ohiatdbery t he inner space based on an anount of ink in the ink
chamber, wher ea: ri]hr%?e%hmgzraglg %1(3ln£]bl(f:r Spuogﬁio%eg %‘i%ﬂir? T nlgnetr hsepace, wherein the

further movable member is configured to move within the inner space based on an

amount of ink in the ink chamber, wherein each of the ink supply portion and the

translucent portion extends from the front face of the case in the second direction, and

the second portion of the movable member extends further from the front face of the

case in the second direction than each of the ink supply portion and the translucent

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

12. The ink cartridge of claim 1, wherein the case further cémprises a particular
face connected to each of the front face and the rear face, and a further face opposite the
particﬁlar face and connected to each of the front face and the rear face, wherein the
movable member comprises a first portion, a second portion extending from the first
portion in the second direction, and a third portion extending from the first portion in
the second direction, wherein the at least one resilient member is coupled to the first
portion of the movable member, the second portion of the movable member engages the
particular face and extends away from the front face in the second direction, and the

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



transl ucent portion extends fromthe front face of the case in the second
direction, and each of the second portion and the third portion of the
nmovabl e member extends further fromthe front face of the case in the
second direction than each of the ink supply portion and the transl ucent
portion extends fromthe front face 6P the case in the second direction.

15. The ink cartridge of claim1, wherein the novabl e nenber
out si de the ink chamber.

the front face in the second direction.

I s positioned

13. The ink cartridge of claim 12, wherein the ink supply portion extends from the

front face of the case in the second direction, and each of the second portion and the

third portion of the movable member extends further from the front face of the case in

the second direction than the ink supply portion extends from the front face of the case

in the second direction.

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

a translucent portion positioned at the front face of the case and extending

away from the ink chamber, wherein the translucent portion has an inner space formed

therein, and the inner space is configured to be in fluid communication with the ink

chamber;

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

firther movable member is configured to move within the inner space based on an

amount of ink in the ink chamber, wherein each of the ink supply portion and the

translucent portion extends from the front face of the case in the second direction, and

each of the second portion and the third portion of the movable member extends further

from the front face of the case in the second direction than each of the ink supply

portion and the transiucent portion extends from the front face of the case in the second

direction.

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

outside the ink chamber.



