
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

09
5 

95
8

A
1

��&��
���������
(11) EP 2 095 958 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
02.09.2009 Bulletin 2009/36

(21) Application number: 08003698.1

(22) Date of filing: 28.02.2008

(51) Int Cl.:
B41J 2/175 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: Brother Kogyo Kabushiki Kaisha
Nagoya-shi, Aichi-ken 467-8561 (JP)

(72) Inventor: Umeda, Takaichiro
c/o BROTHER KOGYO KABUSHIKI KAISHA,
Nagoya-shi,
Aichi 467-8562 (JP)

(74) Representative: Prüfer & Partner GbR 
European Patent Attorneys
Sohnckestrasse 12
81479 München (DE)

(54) Ink cartridge and system having such an ink cartridge

(57) An ink cartridge includes a case, an ink supply
portion, an air intake portion, and at least one resilient
member. The ink supply portion is positioned at a front
face of the case, and the ink supply portion is configured
to dispense ink from an interior of an ink chamber to an
exterior of the ink chamber. The air intake portion is con-
figured to draw air into the ink chamber. The at least one

resilient member has a first portion positioned at the front
face of the case and a second portion which is positioned
a predetermined distance away from the front face of the
case in a predetermined direction away from the ink
chamber. The resilient member extends from the front
face of the case further than the ink supply portion in the
predetermined direction.



EP 2 095 958 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ink cartridge
configured to dispense ink onto a recording medium
when mounted in an ink jet printer, and a system which
uses such an ink cartridge.

2. Description of Related Art

[0002] A known inkjet recording system includes an
inkjet recording apparatus and a plurality of ink cartridges
which are mounted side by side to a mounting portion of
the inkjet recording apparatus. An ink supply opening is
formed at one surface of the ink cartridge, and an ink
supply needle is provided in the inkjet recording appara-
tus and is inserted through the ink supply opening when
the ink cartridge is mounted to the inkjet recording appa-
ratus, which causes ink within the ink cartridge to be sup-
plied to inkjet recording apparatus. The ink cartridge in-
cludes a case and a bag disposed within the case. The
bag has a port for supplying ink within the bag to the
outside of the bag, and the port is aligned with the ink
supply opening. A lid, a valve, and a spring are positioned
within the port, such that the spring urges the valve to
contact the lid. Specifically, when the valve contacts the
lid, fluid communication between the inside of the bag
and the outside of the ink cartridge is prevented, and
when the ink supply needle applies a predetermined
amount of force to the valve greater than and against the
urging force of the spring, the valve separates from the
lid, and the inside of the bag and the outside of the ink
cartridge are in fluid communication with each other.
Such a known inkjet recording system is described in JP-
A-2005-238815 for example.
[0003] Ink may adhere to the ink supply needle after
the ink supply needle is inserted into the ink cartridge
through the ink supply opening. The ink which adheres
to the ink supply needle adheres adjacent to the ink sup-
ply opening when the ink cartridge is removed from the
mounting portion. The ink may drip from the ink supply
opening or the needle, or both, onto the mounting portion.
When the ink drips onto the mounting portion, the mount-
ing portion becomes dirtied. After the mounting portion
is dirtied, when a new ink cartridge is mounted to the
mounting portion, the new ink cartridge also may become
dirtied. When the new ink cartridge is removed from the
mounting portion, a hand of user also may become dirtied
with ink. Moreover, when the ink supply needle is re-
moved from the ink supply opening, the spring pushes
the valve back toward the ink supply opening. Therefore,
ink is pushed by the valve toward the ink supply opening,
and a relatively large amount of ink may be pushed out
of the ink supply opening.
[0004] Another known ink cartridge includes an ink

supply portion protruding from one surface of the ink car-
tridge. An ink supply opening is formed at the end of the
ink supply portion. Ink also may drip from the ink supply
opening of this type of ink cartridge onto a mounting por-
tion of an inkjet recording apparatus.
[0005] Yet another known ink cartridge is configured
to be mounted to a mounting portion of another known
recording apparatus, and the mounting portion includes
a door which is configured to be opened and closed. After
this known ink cartridge is mounted to the mounting por-
tion and the door is closed, the door is configured to latch
on to the ink cartridge to remove the ink cartridge from
the mounting portion when the door is opened by a user,
which increases the ease with which the ink cartridge
may be removed from the mounting portion. Such a
known ink cartridge is described in US 2007/0070140 Al
for example. Nevertheless, the user relies on the record-
ing apparatus to remove the ink cartridge from the re-
cording apparatus.

SUMMARY OF THE INVENTION

[0006] Therefore, a need has arisen for an ink cartridge
which overcomes these and other shortcomings of the
related art. A technical advantage of the present inven-
tion is that the ink cartridge may prevent ink from dripping
from the ink cartridge or reduce an amount of ink which
drips from the ink cartridge. Another technical advantage
of the present invention is that the ink cartridge readily
may be removed from the recording apparatus.
[0007] According to an embodiment of the present in-
vention, an ink cartridge comprises a case, an ink supply
portion, an air intake portion, and at least one resilient
member. The case comprises a front face and a rear face
opposite the front face. The case has at least a portion
of an ink chamber defined therein, and the ink chamber
is configured to store ink therein. The ink supply portion
is positioned at the front face of the case. The ink supply
portion is configured to dispense ink from an interior of
the ink chamber to an exterior of the ink chamber, and
the air intake portion is positioned at the case. The air
intake portion is configured to draw air into the ink cham-
ber. The at least one resilient member has a first portion
positioned at the front face of the case, and a second
portion which is positioned a predetermined distance
away from the front face of the case in a predetermined
direction away from the ink chamber. The resilient mem-
ber extends from the front face of the case further than
the ink supply portion in the predetermined direction.
[0008] Because the resilient member extends from the
front face of the case further than the ink supply portion,
when ink drips from the ink supply portion, the resilient
member may receive the ink when the ink cartridge is
oriented in a particular direction. Moreover, the ink car-
tridge readily may be removed from a recording appara-
tus when the resilient member expands. Furthermore,
when the ink cartridge is dropped, the resilient member
may contact a surface and may absorb the impact. The
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ink cartridge thus may be protected.
[0009] The ink supply portion may extend from the front
face of the case in the predetermined direction. Because
the resilient member extends from the front face of the
case further than the ink supply portion, even if the ink
supply portion extends from the front face of the case,
the resilient member may receive dripping ink. Moreover,
because the resilient member extends from the front face
of the case further than the ink supply portion, when the
ink cartridge is dropped, the resilient member may con-
tact a surface and the ink supply portion may not contact
the surface. The ink supply portion thus may be protected
[0010] The ink supply portion may comprise an end
positioned a particular distance away from the front face
of the case in the predetermined direction, and an ink
supply opening may be formed at the end of the ink supply
portion, wherein the resilient member may extend from
the front face of the case further than the end of the ink
supply portion in the predetermined direction.. Because
the resilient member may extend from the front face of
the case further than the end of the ink supply portion,
when ink drips from the ink supply opening formed at the
end of the ink supply portion, the resilient member may
receive the ink.
[0011] The ink cartridge may comprise a first resilient
member and a second resilient member which are con-
figured to expand and to contract in a same direction as
each other. Therefore, even if the first resilient member
fails to receive ink, the second resilient member may re-
ceive ink. Moreover, the ink cartridge more readily may
be removed from a recording apparatus when the first
and second resilient members expand. Furthermore,
when the ink cartridge is dropped, even if the first resilient
member fails to contact a surface, the second resilient
member may contact the surface. In another situation,
both of the first and second resilient members may con-
tact the surface. The ink cartridge thus may be protected.
[0012] The ink supply portion may be positioned be-
tween the first resilient member and the second resilient
member. With this configuration, the ink supply portion
more readily may be protected.
[0013] The ink cartridge further may comprise a trans-
lucent portion positioned at the front face of the case
between the second resilient member and the ink supply
portion. The translucent portion may extend away from
the ink chamber, and have an inner space formed therein.
The inner space may be configured to be in fluid com-
munication with the ink chamber. The ink cartridge also
may comprise a movable member positioned within the
inner space. The movable member may be configured
to move within the inner space based on an amount of
ink in the ink chamber. With this configuration, whether
the ink chamber stores a sufficient amount of ink may be
detected. Moreover, when the ink cartridge is dropped,
the resilient member may contact a surface and the trans-
lucent portion may not contact the surface. The translu-
cent portion thus may be protected.
[0014] The at least one resilient member may be at

least one coil spring, and the case further may comprise
a bottom face connected to each of the front face and
the rear face, wherein the at least one coil spring may be
positioned between the ink supply portion and the bottom
face. The coil spring may receive and retain ink between
adjacent loops via a capillary force. When the ink car-
tridge is mounted to a recording apparatus in a horizontal
direction, and when ink drips from the ink supply portion,
the coil spring may receive and retain ink because the
coil spring is positioned below the ink supply portion.
[0015] The first portion of the at least one resilient
member may be unaligned with each of the ink supply
portion and the air intake portion in the predetermined
direction.
[0016] According to another embodiment of the
present invention, a system comprises an ink cartridge
and an inkjet printer. The ink cartridge comprises a case,
an ink supply portion, a first conductive coil, and a second
conductive coil spring. The case comprises a front face
and a rear face opposite the front face. The case has at
least a portion of an ink chamber defined therein, and
the ink chamber is configured to store ink therein. The
ink supply portion is positioned at the front face of the
case. The ink supply portion is configured to dispense
ink from an interior of the ink chamber to an exterior of
the ink chamber. The first conductive coil spring has a
first portion positioned at the front face of the case, and
a second portion which is positioned a predetermined
distance away from the front face of the case in a prede-
termined direction. The first conductive coil spring is con-
figured to be electrically connected to ink in the ink cham-
ber. The second conductive coil spring has a first portion
positioned at the front face of the case, and a second
portion which is positioned a predetermined distance
away from the front face of the case in the predetermined
direction. The second conductive coil spring is configured
to be electrically connected to ink in the ink chamber.
The inkjet printer comprises a first electric terminal, a
second electric terminal, and a determining portion. The
first electric terminal is configured to contact the first con-
ductive coil spring. The second electric terminal is con-
figured to contact the second conductive coil spring. The
determining portion is configured to determine an amount
of ink disposed in the ink chamber based on an electric
resistance between the first electric terminal and the sec-
ond electric terminal. With this configuration, an amount
of ink disposed in the ink chamber may be determined.
[0017] Other features and technical advantages of the
present invention will be apparent to persons of ordinary
skill in the art in view of the following detailed description
of the invention and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] For a more complete understanding of the
present invention, needs satisfied thereby, and the ob-
jects, features, and advantages thereof, reference now
is made to the following description taken in connection
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with the accompanying drawing.
[0019] Fig. 1 is a schematic diagram of an inkjet printer
and an ink cartridge, according to an embodiment of the
present invention.
[0020] Fig. 2(a) is a front view of the ink cartridge of
Fig 1.
[0021] Fig. 2(b) is a partial, side view of the ink cartridge
of Fig. 1.
[0022] Fig. 3(a) is a partial, cross-sectional view of the
ink cartridge taken along III-III line in Fig. 2(a) and a
mounting portion, according to an embodiment of the
present invention, just before mounting of the ink car-
tridge to the mounting portion is completed.
[0023] Fig. 3(b) is a partial, cross-sectional view of the
ink cartridge taken along III-III line in Fig. 2(a) and the
mounting portion, after the mounting of the ink cartridge
to the mounting portion is completed.
[0024] Fig. 4(a) is a cross-sectional view of the ink car-
tridge taken along III-III line in Fig. 2(a) and the mounting
portion, after the mounting of the ink cartridge to the
mounting portion is completed and when a sufficient
amount of ink is stored in the ink cartridge.
[0025] Fig. 4(b) is a cross-sectional view of the ink car-
tridge taken along III-III line in Fig. 2(a) and the mounting
portion, after the mounting of the ink cartridge to the
mounting portion is completed and when the amount of
ink stored in the ink cartridge is less than a sufficient
amount of ink.
[0026] Fig. 5 is a block diagram of a controller of the
ink jet printer of Fig. 1.
[0027] Fig. 6 is a side view of a coil spring of the ink
cartridge of Fig. 1.
[0028] Fig. 7 is a side view of a coil spring of an ink
cartridge, according to another embodiment of the
present invention.
[0029] Fig. 8 is a front view of an ink cartridge, accord-
ing to yet another embodiment of the present invention.
[0030] Fig. 9 is a front view of an ink cartridge, accord-
ing to still another embodiment of the present invention.
[0031] Fig. 10 is a front view of an ink cartridge, ac-
cording to still yet another embodiment of the present
invention.
[0032] Fig. 11 is a front view of an ink cartridge, ac-
cording to a further embodiment of the present invention.
[0033] Fig. 12(a) is a front view of an ink cartridge,
according to yet a further embodiment of the present in-
vention.
[0034] Fig. 12(b) is a side view of the ink cartridge of
Fig. 12(a).
[0035] Fig. 13(a) is a cross-sectional view of the ink
cartridge taken along XIII-XIII line of Fig. 12(a) mounted
to a mounting portion, according to yet a further embod-
iment of the present invention when a sufficient amount
of ink is stored in the ink cartridge.
[0036] Fig. 13(b) is a cross-sectional view of the ink
cartridge being ejected from the mounting portion of Fig.
13(a) when that amount of ink stored in the ink cartridge
is less than a sufficient amount of ink.

[0037] Fig. 14 is a partial, side view of an ink cartridge,
according to still a further embodiment of the present
invention.
[0038] Fig. 15 is a partial, side view of an ink cartridge,
according to still another embodiment of the present in-
vention.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0039] Embodiments of the present invention, and
their features and advantages, are understood by refer-
ring to Figs. 1-15, like numerals being used for like cor-
responding parts in the various drawings.
[0040] Referring to Fig. 1, an inkjet printer 1 comprises
an inkjet head 2, a mounting portion 4, a flexible tube 10,
a carriage 5, a feeding mechanism 6, and a purge device
7. Inkjet head 2 also comprises a plurality of nozzles 2a
configured to eject ink toward a sheet of paper P, and
mounting portion 4 is configured to receive an ink car-
tridge 3. Inkjet head 2 and ink cartridge 3 are in fluid
communication with each other through tube 10 when
ink cartridge 3 is mounted to mounting portion 4. Carriage
5 is configured to reciprocate with inkjet head 2, feeding
mechanism 6 is configured to feed a sheet of paper P,
and purge device 7 is configured to draw out air or thick-
ened ink from the inside of inkjet head 2.
[0041] During a printing operation, inkjet head 2 recip-
rocates with carriage 5 in a direction which is perpendic-
ular to a paper plane of Fig. 1, and a sheet of paper P is
fed by feeding mechanism 6 in a horizontal direction in
Fig. 1. Inkjet head 2 faces the sheet of paper P, and the
reciprocation of inkjet head 2 and feeding of recording
paper P are synchronized by a controller 8 (See Fig. 5).
Each time inkjet head 2 crosses the sheet of paper P,
inkjet head 2 ejects ink from nozzles 2a, and ink is sup-
plied from ink cartridge 3 through tube 10. Nozzles 2a
are positioned higher than mounting portion 4 and ink
cartridge 3 to prevent ink leakage from nozzles 2a when
printing is not performed.
[0042] Purge device 7 comprises a cap 7a and a pump
7b. Cap 7a is configured to selectively move toward and
away from an ink-eject surface of inkjet head 2. Nozzles
2a are positioned at the ink-eject surface, cap 7a is con-
figured to cover the ink-eject surface, and pump 7b is
configured to draw out ink from nozzles 2a. When inkjet
head 2 is positioned out of a printable area, cap 7a may
cover the ink-eject surface and pump 7b may draw out
air or thickened ink from nozzles 2a. The printable area
is defined as an area where inkjet head 2 ejects ink toward
a sheet of paper P. Evaporation of water from ink may
result in thickening ink in nozzles 2s, and the purge op-
eration restores ink-eject performance of inkjet head 2.
[0043] Mounting portion 4 opens to the right in Fig. 1.
Ink cartridge 3 is configured to be inserted and mounted
horizontally into the inside of mounting portion 4 from the
opening. An ink cartridge 3 is configured to be removed
from mounting portion 4 by pulling out a right edge of ink
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cartridge 3 to the right in Figure 1.
[0044] Referring to Figs. 1-3, ink cartridge 3 comprises
a case 20 storing ink and an ink supply portion 23 con-
figured to supply ink from the interior of case 20 to the
exterior of case 20. Case 20 comprises a front face 20a,
and when ink cartridge 3 is mounted to mounting portion
4, front face 20a faces a closed end surface 14 of mount-
ing portion 4 positioned opposite from the opening of
mounting portion 4. Ink supply portion 23 is positioned
at front face 20a.
[0045] Case 20 has a substantially rectangular paral-
lelepiped shape having front face 20a, a rear face 20b
opposite front face 20a, a top face, a bottom face opposite
the top face, a right side face, and a left side face opposite
the right side face. Each of the top face and the bottom
face is connected to front face 20a and rear face 20b,
and each of the right side face and the left side face is
connected to front face 20, rear face 20b, the top face,
and the bottom face. Front face 20a, rear face 20b, the
top face, the bottom face, the right side face, and the left
side face are substantially parallel to its opposing face,
and substantially perpendicular to the other faces. Case
20 has a depth between front face 20a and rear face 20b,
a height between the top face and the bottom face, and
a width between the right side face and the left side face.
Case 20 is formed of at least one resin material. Case
20 comprises an ink chamber 21 configured to store ink,
e.g., conductive ink comprising coloring agent e.g., dye
or pigment, or both. In cartridge 3 is inserted and mounted
to mounting portion 4 in a direction parallel to the depth
direction of case 20.
[0046] Air intake hole 22 is formed through rear face
20b. Air intake hole 22 is positioned adjacent to the upper
end of rear face 20b. Before ink cartridge 3 is used, a
sticker (not shown) is adhered to rear face 20b to cover
air intake hole 22, and fluid communication between the
interior of ink chamber 21 and the exterior of the ink cham-
ber 21 via air intake hole 22 is prevented. When a user
intends to use ink cartridge 3, the user removes the stick-
er from rear face 20b, and thereby the interior of ink cham-
ber 21 is brought into fluid communication with the exte-
rior of ink chamber 21 via air intake hole 22.
[0047] Ink supply portion 23 has a cylindrical shape
and extends a particular distance from front face 20a in
the depth direction of case 20 away from ink chamber
21, and ink supply portion 23 extends substantially per-
pendicular to front face 20a. Ink supply portion 23 has a
circular end 23a positioned the particular distance away
from front face 20a, and end 23a has an ink supply open-
ing 24 formed at the center thereof.
[0048] Ink supply portion 23 has a cylindrical hole 25
formed therethrough. Hole 25 extends from ink chamber
21 to ink supply opening 24. Hole 25 comprises a first
portion 29 connected to ink supply opening 24 and a sec-
ond portion 30 connected to ink chamber 21. The diam-
eter of first portion 29 is less than the diameter of second
portion 30. First portion 29 and second portion 30 are
connected via a step surface 31.

[0049] A cylindrical seal member 26 is fitted in first por-
tion 29 of hole 25 adjacent to ink supply opening 24. Seal
member 26 is formed of an elastic material, e.g., rubber.
When ink cartridge 3 is mounted to mounting portion 4,
an ink supply tube 17 is inserted into hole 25, and seal
member 26 is pressed against an outer surface of ink
supply tube 17. Because seal member 26 contacts the
outer surface of ink supply tube 17 tightly, ink is prevented
from leaking between ink supply tube 17 and hole 25.
[0050] A valve disc 27 and a coil spring 28 are posi-
tioned in second portion 30 of hole 25. Coil spring 28 is
positioned closer to ink chamber 21 than valve disc 27
is positioned to ink chamber 21, and valve disc 27 is
urged by coil spring 28 to contact step surface 31. The
diameter of valve disc 27 is greater than the diameter of
first portion 29 of hole 25, and is slightly less than the
diameter of second portion 30 of hole 25. Therefore,
when valve disc 27 contacts step surface 31, fluid com-
munication between the interior of ink chamber 21 and
the exterior of ink cartridge 3 via hole 25 is prevented.
When a predetermined amount of force is applied to valve
disc 27 against the urging force of coil spring 28, valve
disc 27 separates from step surface 31, and fluid com-
munication between the interior of ink chamber 21 and
the exterior of ink cartridge 3 via hole 25 is allowed. For
example, when ink supply tube 17 is inserted into hole
28 and pushes valve disc 27 toward ink chamber 21, ink
disposed in ink chamber 21 is supplied to the exterior of
ink cartridge 3 via hole 25 and ink supply tube 17.
[0051] Front face 20a has an upper end connected to
the top face of case 20 and a lower end connected to the
bottom face of case 20. At least one resilient member,
e.g., coil springs 40 and 41, is positioned on front face
20a between ink supply portion 23 and the lower end of
front face 20a, and is configured to expand and contract
in the depth direction of case 20. Coil springs 40 and 41
have the same shape and are formed of the same con-
ductive metal material. Coil springs 40 and 41 extend a
predetermined distance from front face 20a in the depth
direction of case 20 away from ink chamber 21, and coil
springs 40 and 41 extend substantially perpendicular to
front face 20a. Coil springs 40 and 41 are configured to
receive ink which drips from ink supply opening 24. Coil
springs 40 and 41 are separated from each other aligned
in the width direction of case 20. Coil springs 40 and 41
have ends 40a and 41b, respectively, which are posi-
tioned the predetermined distance away from the front
face 20a in the depth direction of case 20 away from ink
chamber 21. Coil springs 40 and 41 extend from front
face 20a further than ink supply portion 23 extends from
front face 20a in the depth direction of case 20 away from
ink chamber 21, such that each of ends 40a and 41a of
coil springs 40 and 41 are positioned further from front
face 20a than end 23a of ink supply portion 23 is posi-
tioned from front face 20a.
[0052] Referring to Fig. 6, each of coil springs 40 and
41 is formed by coiling a wire, and each of coil springs
40 and 41 has a central axis and is coiled around the
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central axis. The central axis is parallel with the depth
direction of case 20. Adjacent portions of each of coil
springs 40 and 41 in the central axis direction are sepa-
rated by a distance D2. Distance D2 is selected, such
that when coils springs 40 and 41 receives ink which
dripped from ink supply opening 24, the adjacent portions
of coils springs 40 and 41 retain the ink therebetween
via a capillary force. For example, distance D2 is less
than or equal to about 0.5 millimeters.
[0053] Referring to Fig. 2(a), coil springs 40 and 41 are
positioned symmetrically with respect to a plane which
intersects the center of ink supply opening 24, and is
perpendicular to the width direction of case 20. Conse-
quently, the midpoint of the line segment which connects
the central axes of coil springs 40 and 41 in the width
direction is positioned directly below the center of ink
supply opening 24. A distance D1 between coil springs
40 and 41 is selected, such that when ink drips from ink
supply opening 24 and lands between coil springs 40 and
41, coil springs 40 and 41 retain the ink therebetween
via a capillary force. For example, distance D1 is less
than or equal to about 3.0 millimeters.
[0054] Referring to Figs. 2(b), 3(a), 3(b), and 6, each
of ends 40a and 41a of coil springs 40 and 41 is wound
in a direction perpendicular to the depth direction of case
20, such that the terminal end of each of ends 40a and
41a does not protrude in the depth direction of case 20.
[0055] Ends of coil springs 40 and 41 opposite ends
40a and 41a are connected to case 20. The ends of coil
springs 40 and 41 are press-fitted in front face 20a. Al-
ternatively, when case 20 is injection molded, the ends
of coils springs 40 and 41 may be inserted into a mold,
and then resin material is injected into the mold. Ink car-
tridge 3 further comprises at least one electrode wire 50,
e.g., two electrode wires 50. Ends of electrode wires 50
are connected to the ends of coil springs 40 and 41, re-
spectively. The other ends of electrode wires 50 reach
ink chamber 21, respectively. When ink chamber 21 is
filled with ink, coil springs 40 and 41 are electrically con-
nected via ink in ink chamber 21 and electrode wires 50.
Nevertheless, ink cartridge 3 may not comprise electrode
wires 50. Alternatively, the ends of coil springs 40 and
41 may reach ink chamber 21, respectively, and coil
springs 40 and 41 may be electrically connected via ink
in ink chamber 21.
[0056] Referring to Figs. 3(a) and 3(b), a cylindrical ink
supply tube 17 is positioned at closed end surface 14 of
mounting portion 4. Closed end surface 14 comprises a
cylindrical recess 16 and ink supply tube 17 extending
from the bottom of recess 16 towards the opening of
mounting portion 4. When ink cartridge 3 is mounted to
mounting portion 4, ink supply portion 23 fits in recess
16, and ink supply tube 17 is inserted into hole 25 via ink
supply opening 24. The depth of recess 22 is greater
than or equal to the length of ink supply portion 23 ex-
tending from front face 20a to end 23a. Ink supply tube
17 comprises an end surface 17a, and a cut-out is formed
in end surface 17a.

[0057] Mounting portion 4 comprises an outer surface
13 and joint portion 12 positioned at outer surface 13.
Tube 10 is connected to joint portion 12. A communica-
tion hole 15 is formed through a wall of mounting portion
4, and communication hole 15 is connected to ink supply
tube 17 at one end and connected to joint portion 12 at
the other end.
[0058] Closed end surface 14 comprises two cylindri-
cal recesses 18 formed therein, and when ink cartridge
3 is mounted to mounting portion 4, coil springs 40 and
41 are accommodated in recesses 18, respectively. The
diameters of recesses 18 are slightly greater than the
outer diameters of coil springs 40 and 41, respectively,
and the depths of recesses 18 are slightly less than or
equal to the lengths of coils springs 40 and 41, respec-
tively.
[0059] Two electric terminals 19 are disposed at the
bottoms of two recesses 18, respectively. When ink car-
tridge 3 is mounted to mounting portion 4, ends 40a and
41 a of coil springs 40 and 41 contact electric terminals
19, respectively. Electric resistance between electric ter-
minals 19 when ink chamber 21 includes a sufficient
amount of ink is different than electric resistance between
electric terminals 19 when ink chamber 21 does not in-
clude a sufficient amount of ink. Controller 8 determines
whether ink chamber 21 includes a sufficient amount of
ink based on the electric resistance between electric ter-
minals 19.
[0060] Ends 40a and 41a of coil springs 40 and 41
securely contact electric terminals 19, respectively, by
the elasticity of coil springs 40 and 41. Therefore, whether
ink chamber 21 includes a sufficient amount of ink is de-
termined accurately.
[0061] Referring to Fig. 5, controller 8 comprises a cen-
tral processing unit (CPU), a read only memory (ROM),
and a random access memory (RAM). CPU executes
programs to control the respective operations of inkjet
printer 1. ROM stores programs used by the CPU. RAM
is a storage area or a work area for temporarily storing
the respective data used by the CPU for executing the
programs.
[0062] Controller 8 comprises a print controlling por-
tion 110 for controlling the printing operation of inkjet
printer 1, i.e., for controlling inkjet head 2, carriage 5,
feeding mechanism 6, and the like based on data input
from an input device 101, e.g., a computer.
[0063] Controller 8 is electrically connected to electric
terminals 19. Controller 8 comprises a determining por-
tion 111 for monitoring the electric resistance between
electric terminals 19 and determining whether ink cham-
ber 21 includes a sufficient amount of ink based on the
electric resistance. When the electric resistance is less
than a predetermined resistance, determining portion
111 determines that ink chamber 21 includes a sufficient
amount of ink, and when the electric resistance is greater
than or equal to the predetermined resistance, determin-
ing portion 111 determines that the ink chamber 21 does
not include a sufficient amount of ink. Determining portion
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111 also controls a display device 9 e.g., a Liquid Crystal
Display, a lamp, or the like to indicate whether ink cham-
ber 21 includes a sufficient amount of ink.
[0064] Referring to Figs. 3(a) and 3(b), the process of
mounting ink cartridge 3 to mounting portion 4 and the
process of removing ink cartridge 3 from mounting por-
tion 4 are described. When ink cartridge 3 moves from
the position depicted in Fig. 3(a) to the position depicted
in Fig. 3(b), ink supply tube 17 is inserted into hole 25,
and end surface 17a applies a force to valve disc 27
against the urging force of coil spring 28 to separate valve
disc 27 from step surface 31. Ink flows from ink chamber
21 into ink supply tube 17 via a cut-out formed in end
surface 17a. Ink then flows from ink supply tube 17 to
inkjet head 2 via communication hole 15, joint portion 12,
and tube 10.
[0065] When ink cartridge 3 moves from the position
depicted in Fig. 3(b) to the position depicted in Fig. 3(a),
ink supply tube 17 is removed from hole 25, and valve
disc 27 is moved by coil spring 28 to contact step surface
31. When valve disc 27 moves to step surface 31, ink
may be pushed out of second portion 30 of hole 25 to ink
supply opening 24. Moreover, ink adhering to ink supply
tube 17 may be transferred to end 23a of ink supply por-
tion 23. Consequently, ink may drip from ink supply open-
ing 24 or end 23a of ink supply portion 23, or both.
[0066] Ink which drips from ink supply opening 24 or
an end 23a of ink supply portion 23, or both, is received
by coil springs 40 and 41. For example, coil spring 40 or
coil spring 41, or both, retains ink between adjacent loops
via a capillary force, or coil springs 40 and 41 retains ink
therebetween via a capillary force, or both.
[0067] Moreover, if ink cartridge 3 is dropped and con-
tacts a surface, the impact generated by such contact
may be absorbed by coil springs 40 and 41. Therefore,
ink cartridge 3 may be prevented from being damaged.
[0068] Referring to Fig. 7, an ink cartridge according
to another embodiment of the present invention compris-
es coil springs 140 and 141 instead of coil springs 40 and
41. Adjacent loops of each of coil springs 140 and 141
contact each other without gaps therebetween. Valleys
140b and 141b are formed between adjacent loops of
each of coil springs 140 and 141, respectively. Coil
springs 140 and 141 retain ink within valleys 140b via a
capillary force. The greater the diameters of the wire of
coil springs 140 and 141 are, the deeper the valleys 140b
and 141b are, and the deeper valleys 140b and 141b are
configured to retain more ink.
[0069] Referring to Fig. 8, an ink cartridge 203 accord-
ing to yet another embodiment of the present invention
comprises coil springs 240 and 241 instead of coil springs
40 and 41. Coil springs 240 and 241 are aligned in the
width direction of case 20 and contacts each other, such
that there is no gap between could springs 240 and 241.
Coil springs 240 and 241 retains ink between adjacent
loops of each of coil springs 240 and 241. Coil springs
240 and 241 may be the same type of coil spring as coil
springs 40 and 41 or coil springs 140 and 141.

[0070] Referring to Fig. 9, an ink cartridge 303 accord-
ing to still another embodiment of the present invention
comprises a single coil spring 340 instead of coil springs
40 and 41. Coil spring 340 is positioned vertically below
ink supply portion 23. Coil spring 340 retains ink between
adjacent loops of coil spring 340.
[0071] Referring to Fig. 10, an ink cartridge 403 ac-
cording to still yet another embodiment of the present
invention comprises three coil springs 440, 441, and 442
instead of coil springs 40 and 41. Coils springs 440 and
441 are positioned between ink supply portion 23 and
the lower end of front face 20a. Coil springs 440 and 441
are aligned in the width direction of case 20, and are
positioned symmetrically with respect to a plane which
intersects the center of ink supply opening 24 and is per-
pendicular to the width direction of case 20. Coil spring
442 is positioned between coil springs 440 and 441 and
the lower end of front face 20a. Coil spring 442 intersects
the plane which intersects the center of ink supply open-
ing 24 and is perpendicular to the width direction of case
20. Coil springs 440, 441, and 442 are separated from
each other by an equal distance D3. Coil spring 440, coil
spring 441, or coil spring 442, or any combination thereof,
retains ink between adjacent loops via a capillary force,
or coil springs 440, 441, and 442 retain ink therebetween
via a capillary force, or both.
[0072] Referring to Fig. 11, an ink cartridge 503 ac-
cording to a further embodiment of the present invention
comprises coil springs 540 and 541 instead of coil springs
40 and 41. Coil spring 540 is positioned vertically below
ink supply portion 23, and coil spring 541 is positioned
vertically above ink supply portion 23. Coil spring 540
retains ink which drips from ink supply opening 24 or end
23a of ink supply portion 23, or both, when ink cartridge
503 is removed from mounting portion 4. Coil spring 541
retains ink which drips from ink supply opening 24 and
or end 23a of ink supply portion 23, or both, when ink
cartridge 503 is oriented upside down after ink cartridge
503 is removed from mounting portion 4.
[0073] Referring to Figs. 12(a)-13(b), an ink cartridge
603 according to yet a further embodiment of the present
invention comprises a case 620 storing ink, and an ink
supply portion 623 configured to supply ink from the in-
terior of case 620 to the exterior of case 620. Case 620
has a substantially rectangular parallelepiped shape hav-
ing a front face 620a, a rear face 620b opposite front face
620a, a top face 620c, a bottom face 620d opposite top
face 620c, a right side face, and a left side face opposite
the right side face. Each of top face 620c and bottom
face 620d is connected to front face 620a and rear face
620b, and each of the right side face and the left side
face is connected to front face 620a, rear face 620b, top
face 620c, and bottom face 620d. Front face 620a, rear
face 620b, top face 620c, bottom face 620d, right side
face, and left side face are substantially parallel to its
opposing face, and substantially perpendicular to the oth-
er faces. Case 620 has a depth between front face 620a
and rear face 620b, a height between top face 620c and
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bottom face 620d, and a width between the right side
face and the left side face. Case 620 is formed of at least
one translucent resin material, e.g., a transparent resin
material or a semi-transparent resin material, to allow
light to pass therethrough. Case 620 comprises an ink
chamber 621 configured to store ink. Ink supply portion
623 is positioned at front face 620a. Top face 620c has
a latching recess 600 formed therein.
[0074] Air intake hole 622 is formed through rear face
620b. Air intake hole 622 is positioned adjacent to the
upper end of rear face 620b. Before ink cartridge 603 is
used, a sticker (not shown) is adhered to rear face 620b
to cover air intake hole 622, and the sticker prevents fluid
communication between the interior of ink chamber 621
and the exterior of the ink chamber 621 via air intake hole
622. When a user intends to use ink cartridge 603, the
user removes the sticker from rear face 620b, and there-
by the interior of ink chamber 621 is brought into fluid
communication with the exterior of ink chamber 621 via
air intake hole 622.
[0075] Ink supply portion 623 has a cylindrical hole 625
formed through a wall of ink cartridge 603, and cylindrical
hole 625 extends from front face 620a to ink chamber
621 in the depth direction of case 620. A cylindrical seal
member 626 is fitted in hole 625. Seal member 626 is
formed of an elastic material, e.g., rubber. Seal member
626 has a hole 624 formed therethrough. When ink car-
tridge 603 is not mounted to a mounting portion 604, hole
624 is closed by the elasticity of seal member 626. When
ink cartridge 603 is mounted to mounting portion 604, an
ink supply tube 617 is inserted into hole 624, and seal
member 626 is pressed against an outer surface of ink
supply tube 617. Ink disposed in ink chamber 621 is sup-
plied to the exterior of ink cartridge 603 via ink supply
tube 617. Because seal member 626 contacts the outer
surface of ink supply tube 617 tightly, ink is prevented
from leaking between ink supply tube 617 and hole 624.
[0076] Case 620 comprises a translucent portion 639
positioned at front face 620a and extending away from
ink chamber 621. Whether ink chamber 621 includes a
sufficient amount of ink is optically or visually detected
through the translucent portion 639. Translucent portion
639 is integral with case 620, and is formed of the same
material as case 620, e.g., translucent portion 639 is
formed of a translucent resin material to allow light to
pass therethrough. Translucent portion 639 is irradiated
with light emitted from an optical sensor 6103. Translu-
cent portion 639 comprises a front wall 639a which is
flush with front wall 620a, and a pair of side walls 639b
extending from front wall 639a towards ink chamber 621.
The width of front wall 639a is less than the width of front
face 620a.
[0077] Translucent portion 639 has an inner space 646
formed therein, which is defined by front wall 639a and
the side walls 639b. Inner space 646 is in fluid commu-
nication with ink chamber 621.
[0078] Ink cartridge 603 comprises a movable mem-
ber, e.g., a pivotable member 660, disposed in ink cham-

ber 621. Pivotable member 660 is used in determining
whether the amount of ink stored in the ink chamber 621
is greater than or equal to a sufficient amount of ink. Piv-
otable member 660 comprises an indicating portion 662
at one end thereof, and a float portion 664 at the other
end thereof. Pivotable member 660 also comprises a
shaft 666 positioned between and connected to indicat-
ing portion 662 and float portion 664. Shaft 666 extends
in the width direction of case 620, and shaft 666 is sup-
ported by supporting portions disposed on inner surfaces
of walls defining side faces of case 620, such that pivot-
able member 660 pivots about shaft 666. Indicating por-
tion 662 is configured to move between a first position
within inner space 646 and a second position, e.g., a
position within inner space 646. When indicating portion
662 is at the first position, indicating portion 662 contacts
a bottom surface of translucent portion 639 as indicated
in Fig. 13(a). When indicating portion 662 is at the second
position, indicating portion 662 is separated from the bot-
tom surface of translucent portion 639 as indicated in Fig.
13(b).
[0079] The specific gravity of float portion 664 is less
than the specific gravity of ink stored in the ink chamber
621. Float portion 664 has a hollow formed therein, and
floats on liquid, such that the float portion 664 moves
upward and downward based on the amount of ink within
the ink chamber 621, and pivotable member 660 pivots
based on the movement of float portion 664. In another
embodiment, float portion 664 may not have the hollow
formed therein, and may be formed of a material having
a specific gravity less than the specific gravity of ink.
[0080] Indicating portion 662 is configured to indicate
whether the amount of ink in the ink chamber 621 is great-
er than or equal to a sufficient amount of ink. When piv-
otable member 660 pivots counterclockwise in Figs. 13
(a) and 13(b), indicating portion 662 contacts the bottom
surface of translucent portion 639, such that further
movement of pivotable member 660 is prevented and
indicating portion 662 remains at the first position. When
pivotable member 660 pivots clockwise in Figs. 13(a) and
13(b), indicating portion 662 moves away from the bottom
surface of the translucent portion 639. When float portion
664 contacts a bottom surface of the ink chamber 621,
further movement of pivotable member 660 is prevented
and indicating portion 662 remains at the second position
apart from the bottom surface of translucent portion 639.
[0081] Pivotable member 660 comprises a first portion
extending from shaft 666 to indicating portion 662, and
a second portion extending from shaft 666 to float portion
664. The mass of the first portion of pivotable member
660 is less than the mass of the second portion of pivot-
able member 660. Therefore, the second portion of piv-
otable member 660 is heavier than the first portion of
pivotable member 660 in air. Accordingly, when the
amount of ink in ink chamber 621 approaches an insuf-
ficient amount of ink, pivotable member 660 pivots clock-
wise about shaft 666 in Figs. 13(a) and 13(b) and indi-
cating portion 662 separates from the bottom surface of
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translucent portion 639. When the lower end of float por-
tion 664 contacts the bottom surface of ink chamber 621,
pivotable member 660 stops pivoting and the indicating
portion 662 remains at the second position. When indi-
cator portion 662 is at the second position, it is deter-
mined that ink chamber 621 includes an amount of ink
which is less than a sufficient amount of ink.
[0082] Nevertheless, when the amount of ink stored in
ink chamber 621 is greater than or equal to a sufficient
amount of ink, float portion 664 is submerged in the ink,
and a buoyancy force acts on float portion 664. The buoy-
ancy force is sufficient to cause the pivotable member
660 to pivot counterclockwise about shaft 666 in Figs. 13
(a) and 13(b). When pivotable member 660 pivots coun-
terclockwise, indicating portion 662 contacts the bottom
surface of translucent portion 639, and pivotable member
660 stops pivoting and indicating portion 662 remains at
the first position. When indicating portion 662 is at the
first position, it is determined that the amount of ink stored
in ink chamber 621 is greater than or equal to a sufficient
amount of ink.
[0083] Whether the amount of ink stored in ink cham-
ber 621 is greater than or equal to a sufficient amount of
ink is detected by monitoring the position of indicating
portion 662.
[0084] Front face 620a has an upper end connected
to top face 620c and a lower end connected to bottom
face 620d. A coil spring 640 is positioned on front face
620a between ink supply portion 623 and the lower end
of front face 620a. Translucent portion 639 is positioned
between the upper end of front face 620a and ink supply
portion 623. A coil spring 641 is positioned on front face
620a between the upper end of front face 620a and trans-
lucent portion 639. Coil springs 640 and 641 are sub-
stantially the same as coil springs 40 and 41, respective-
ly. Coil springs 640 and 641 are formed of the same metal
material. Coil springs 640 and 641 are coupled to front
face 620a at one ends. Specifically, coil springs 640 and
641 are coupled to front face 620a by direct contact be-
tween coil springs 640 and 641 and front face 620a, or
by indirect contact between coil springs 640 and 641 and
front face 620a, i.e., with at least one other element po-
sitioned between coil springs 640 and 641 and front face
620a. Coil springs 640 and 641 extend a predetermined
distance from front face 620a in the depth direction of
case 620 away from ink chamber 621, and extend sub-
stantially perpendicular to front face 620a. Coil springs
640 and 641 intersect a plane which intersects the center
of hole 624 and is perpendicular to the width direction of
case 620. Coil springs 640 and 641 have ends 640a and
641b, respectively, which are positioned the predeter-
mined distance away from the front face 620a in the depth
direction of case 620 away from ink chamber 621. Coil
springs 640 and 641 extend from the front face 620a
further than ink supply portion 623 in the depth direction
of case 620 away from ink chamber 621, such that each
of ends 640a and 641a of coil springs 640 and 641 is
positioned further from front face 620a than ink supply

portion 623 is positioned from front face 620a.
[0085] Mounting portion 604 has an opening 601
formed therethrough, and ink cartridge 603 is configured
to be inserted and mounted horizontally into the inside
of mounting portion 604 through opening 601 in a direc-
tion parallel to the depth direction of case 620. Mounting
portion has a closed end surface 614 opposite from open-
ing 601. Ink supply tube 617 extends from closed end
surface 614 toward opening 601, and an optical sensor
6103 is positioned at closed end surface 614. Optical
sensor 6103 is a photo interrupter comprising a light emit-
ting portion and a light receiving portion.
[0086] Mounting portion 604 comprises a lock lever
1200. Lock lever 1200 comprises a first portion 1291, a
second portion 1292, and a pivot portion 1290 between
first portion 1291 and second portion 1292. Pivot portion
1290 is supported at the upper portion of mounting por-
tion 604 adjacent to opening 601, such that lock lever
1290 pivots about pivot portion 1290. First potion 1291
extends from pivot portion 1290 to the outside of mount-
ing portion 604, and second portion 1292 extends from
pivot portion 1290 to the inside of mounting portion 604.
First potion 1291 is positioned above second portion
1292 because the weight of first portion 1291 is less than
the weight of second portion 1292.
[0087] When ink cartridge 603 is mounted to mounting
portion 604, front face 620a faces closed end surface
614. Ink supply tube 617 is inserted hole 624 of seal
member 626, and ink is supplied from ink chamber 621
to inkjet head 2 via ink supply tube 17. Translucent portion
639 is positioned between the light emitting portion and
the light receiving portion of optical sensor 6103, such
that the pair of side walls 639b face the light emitting
portion and the light receiving portion, respectively. De-
pending on the position of indicating portion 662 in trans-
lucent portion 639, the intensity of light received by the
light receiving portion varies. Based on the intensity of
light received by the light receiving portion, it is deter-
mined whether the amount of ink in the installed ink car-
tridge 603 is greater than or equal to a sufficient amount
of ink.
[0088] During insertion of ink cartridge 603 to mounting
portion 604, ends 640a and 641a of coil springs 640 and
641 contact closed end surface 614. When ink cartridge
603 is further inserted, coil springs 640 and 641 contract,
and a portion of second portion 1292 of lock lever 1200
contacts a portion of latching recess 600. Case 620 re-
ceives the urging force of coil springs 640 and 641 toward
opening 601. Nevertheless, because the portion of sec-
ond portion 1292 contacts the portion of the latching re-
cess 600 to retain case 620 against the urging force of
coil springs 640 and 641, ink cartridge 603 remains in
mounting portion 604.
[0089] When a user intends to remove ink cartridge
603 from mounting portion 604, the user applies a down-
ward force to an end portion of first portion 1291. Lock
lever 1200 then pivots about pivot portion 1290, as shown
in Fig. 13(b), and second portion 1292 moves up and
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separates from latching recess 600. Consequently, coil
springs 640 and 641 expand, and ink cartridge 603 is
partially ejected from mounting portion 604. The user
then grasps the rear portion of ink cartridge 603 and re-
moves ink cartridge 603 from mounting portion 604.
Thus, ink cartridge 603 is readily removed from mounting
portion 604.
[0090] Coil spring 640 may retain ink which drips from
hole 624 of seal member 626 when ink cartridge 603 is
removed from mounting portion 604. Coil spring 641 may
retain ink which drips from hole 624 of seal member 626
when ink cartridge 603 is oriented upside down after ink
cartridge 603 is removed from mounting portion 604.
[0091] Moreover, if ink cartridge 603 is dropped and
contacts a surface, coil springs 640 and 641 may contact
the surface, but the impact of such contact may be ab-
sorbed by coil springs 640 and 641. Therefore, ink car-
tridge 3 may be prevented from being damaged. In par-
ticular, ink supply portion 623 and translucent portion 639
may be protected by coil springs 640 and 641.
[0092] In an embodiment, ink cartridge 603 may com-
prise leaf springs instead of coil springs 640 and 641.
Leaf springs 640 and 641 also allows ink cartridge 603
to be partially ejected from mounting portion 604. Leaf
springs also may catch ink which drips from hole 624 of
seal member 626. Moreover, ink cartridge 603 may com-
prise rubber springs instead of coil springs 640 and 641.
[0093] Referring to Fig. 14, an ink cartridge 703 ac-
cording to still a further embodiment is depicted. Ink car-
tridge 703 is similar to ink cartridge 3, however, front face
20a of ink cartridge 703 comprises a raised portion 720a
which is raised with respect to an adjacent portion of front
face 20a in the depth direction of case 20 away from ink
chamber 21. Coil springs 740 and 741 extends from
raised portion 720a in the depth direction of case 20.
Although the length of each of coil springs 740 and 741
is less than the length of each of coil springs 40 and 41,
coil springs 740 and 741 extend from front face 20a fur-
ther than ink supply portion 23 extends from front face
20a in the depth direction of case 20 away from ink cham-
ber 21.
[0094] Referring to Fig. 15, an ink cartridge 803 ac-
cording to still another embodiment is depicted. Ink car-
tridge 803 is similar to ink cartridge 3, however, front face
20a of ink cartridge 803 has a recess 820a formed there-
in. Coil springs 840 and 841 extend from the bottom of
recess 820a in the depth direction of case 20. The length
of each of coil springs 840 and 841 is greater than the
length of each of coil springs 40 and 41. Coil springs 840
and 841 extends from front face 20a further than ink sup-
ply portion 23 extends from front face 20a in the depth
direction of case 20 away from ink chamber 21.
[0095] While the invention has been described in con-
nection with embodiments of the invention, it will be un-
derstood by those skilled in the art that variations and
modifications of the embodiments described above may
be made without departing from the scope of the inven-
tion. Other embodiments will be apparent to those skilled

in the art from a consideration of the specification or from
a practice of the invention disclosed herein. It is intended
that the specification and the described examples are
consider exemplary only, with the true scope of the in-
vention indicated by the following claims.

Claims

1. An ink cartridge (3, 203, 303, 403, 503, 603, 703,
803), comprising:

a case (20, 620) comprising a front face (20a,
620a) and a rear face (20b, 620b) opposite the
front face (20a, 620a), wherein the case (20,
620) has at least a portion of an ink chamber
(21, 621) defined therein, and the ink chamber
(21, 621) is configured to store ink therein;
an ink supply portion (23, 623) positioned at the
front face (20a, 620a) of the case (20, 620),
wherein the ink supply portion (23, 623) is con-
figured to dispense ink from an interior of the ink
chamber (21, 621) to an exterior of the ink cham-
ber (21, 621);
an air intake portion (22, 622) positioned at the
case (20, 620), wherein the air intake portion
(22, 622) is configured to draw air into the ink
chamber (21, 620); and
at least one resilient member (40, 41, 140, 141,
240, 241, 340, 440, 441, 442, 540, 541, 640,
641, 740, 741, 840, 841) having a first portion
positioned at the front face (20a, 620a) of the
case (20, 620) and a second portion which is
positioned a predetermined distance away from
the front face (20a, 620a) of the case (20, 620)
in a predetermined direction away from the ink
chamber (21, 621), wherein the at least one re-
silient member (40, 41, 140, 141, 240, 241, 340,
440, 441, 442, 540, 541, 640, 641, 740, 741,
840, 841) extends from the front face (20a,
620a) of the case (20, 620) further than the ink
supply portion (23, 623) in the predetermined
direction.

2. The ink cartridge (3, 203, 303, 403, 503, 703, 803)
of claim 1, wherein the ink supply portion (23) ex-
tends from the front face (20a) of the case (20) in
the predetermined direction.

3. The ink cartridge (3, 203, 303, 403, 503, 703, 803)
of claim 2, wherein the ink supply portion (23) com-
prises an end (23a) positioned a particular distance
away from the front face (20a) of the case (20) in the
predetermined direction, and an ink supply opening
(24) is formed at the end (23a) of the ink supply por-
tion (23), wherein at least one the resilient member
(40, 41, 140, 141, 240, 241, 340, 440, 441, 442, 540,
541, 740, 741, 840, 841) extends from the front face
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(20a) of the case (20) further than the end (23a) of
the ink supply portion (23) in the predetermined di-
rection.

4. The ink cartridge (803) of any one of claims 1 to 3,
wherein the front face (20a) of the case (20) has at
least one recess (820a) formed therein, and the first
portion of the at least one resilient member (840,
841) is positioned within the at least one recess
(820a).

5. The ink cartridge (3, 203, 403, 503, 603, 703, 803)
of any one of claims 1 to 4, wherein the at least one
resilient member (40, 41, 140, 141, 240, 241, 440,
441, 442, 540, 541, 640, 641, 740, 741, 840, 841)
comprises a first resilient member (40, 140, 240, 440,
540, 640, 740, 840) and a second resilient member
(41, 141, 241, 441, 541, 641, 741, 841) which are
configured to expand and to contract in a same di-
rection as each other.

6. The ink cartridge (503, 603) of claim 5, wherein the
ink supply portion (23, 623) is positioned between
the first resilient member (540, 640) and the second
resilient member (541, 641).

7. The ink cartridge (603) of claim 1 or 6, further com-
prising:

a translucent portion (639) positioned at the front
face (620a) of the case (620) between the sec-
ond resilient member (641) and the ink supply
portion (623), wherein the translucent portion
(639) extends away from the ink chamber (621),
and has an inner space (646) formed therein,
wherein the inner space (646) is configured to
be in fluid communication with the ink chamber
(621); and
a movable member (660) positioned within the
inner space (646), wherein the movable mem-
ber (660) is configured to move within the inner
space (646) based on an amount of ink in the
ink chamber (621).

8. The ink cartridge (603) of any one of claims 1 to 7,
wherein the case (620) further comprises a top face
(620c) connected to each of the front face (620a)
and the rear face (620b), and the top face (620c) has
a latching recess (600) formed therein.

9. The ink cartridge (3, 203, 303, 403, 503, 603, 703,
803) of any one of claims 1 to 8, wherein the at least
one resilient member (40, 41, 140, 141, 240, 241,
340, 440, 441, 442, 540, 640, 740, 741, 840, 841) is
at least one coil spring (40, 41, 140, 141, 240, 241,
340, 440, 441, 442, 540, 640, 740, 741, 840, 841),
and the case (20, 620) further comprises a bottom
face (620d) connected to each of the front face (20a,

620a) and the rear face (20b, 620b), wherein the at
least one coil spring (40, 41, 140, 141, 240, 241, 340,
440, 441, 442, 540, 640, 740, 741, 840, 841) is po-
sitioned between the ink supply portion (23, 623) and
the bottom face (620d).

10. The ink cartridge of any one of claims 1 to 9, wherein
the first portion of the at least one resilient member
(40, 41, 140, 141, 240, 241, 340, 440, 441, 442, 540,
541, 640, 641, 740, 741, 840, 841) is unaligned with
each of the ink supply portion (23) and the air intake
portion (22) in the predetermined direction.

11. A system using an ink cartridge (3), the ink cartridge
(3) comprising:

a case (20) comprising a front face (20a) and a
rear face (20b) opposite the front face (20a),
wherein the case (20) has at least a portion of
an ink chamber (21) defined therein, and the ink
chamber (21) is configured to store ink therein;
an ink supply portion (23) positioned at the front
face (20a) of the case (20), wherein the ink sup-
ply portion (23) is configured to dispense ink
from an interior of the ink chamber (21) to an
exterior of the ink chamber (21);
a first conductive coil spring (40) having a first
portion positioned at the front face (20a) of the
case (20), and a second portion which is posi-
tioned a predetermined distance away from the
front face (20a) of the case (20) in a predeter-
mined direction, wherein the first conductive coil
spring (40) is configured to be electrically con-
nected to ink in the ink chamber (21); and
a second conductive coil spring (41) having a
first portion positioned at the front face (20a) of
the case (20), and a second portion which is
positioned a predetermined distance away from
the front face (20a) of the case (20) in the pre-
determined direction, wherein the second con-
ductive coil spring (41) is configured to be elec-
trically connected to ink in the ink chamber (21);
and an inkjet printer (1) comprising:

a first electric terminal (19) configured to
contact the first conductive coil spring (40);
a second electric terminal (19) configured
to contact the second conductive coil spring
(41); and
a determining portion (111) configured to
determine an amount of ink disposed in the
ink chamber (21) based on an electric re-
sistance between the first electric terminal
(19) and the second electric terminal (19).

12. The system of claim 11, wherein the ink cartridge (3)
further comprises:
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a first electrode wire (50) connected to the first
conductive coil spring (40) and extending from
the first conductive coil spring (40) to the ink
chamber (21); and
a second electrode wire (50) connected to the
second conductive coil spring (41) and extend-
ing from the second conductive coil spring (41)
to the ink chamber (21).
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