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(54) INK CONTAINER FOR INK-JET PRINTER

(57) An ink container for an ink-jet printer includes
an ink outlet, an air vent, an ink supply cavity and a first
ink chamber. The air vent that is at a vertex portion of
the first ink chamber in a perpendicular direction con-
nects the first ink chamber with atmosphere. The ink out-
let that is on a perpendicular sidewall of the ink supply
cavity and close to the bottom connects the ink supply
cavity with outside environment. A first ink tube is hori-
zontally arranged above a central position of the ink sup-

ply cavity in perpendicular direction. One end of the first
ink tube is connected to the ink supply cavity, and the
other end is connected to the first ink chamber at a po-
sition lower than the first ink tube in the perpendicular
direction. Based on this version, an ink cartridge with
multiple chambers will be achieved by additionally in-
creasing the number of ink chambers. The ink container
is simple in the structure, and it can be prevented for ink
from being disturbed by gas in each ink chamber during
the preservation and transportation.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to an ink container for an
ink-jet printer, which is capable of being removably
mounted on an ink-jet printer-carriage equipped with a
printhead including nozzles for printing, and communi-
cating with the nozzles through an ink feeding needle
and respective ink flow paths. This application claims the
priority of Chinese Patent Application 200720048947.5
filed on Feb 24, 2007, the subject matter of which is in-
corporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The printing process of an ink-jet printer is gen-
erally through providing an ink source by an ink container
for storing ink, transferring ink to a printhead through re-
spective flow channels, and ejecting ink from a nozzle
on the printhead to recording media such as papers under
control of printing signals, so as to complete recordation
of characters and patterns. Common ink-jet printers sold
in the market are classified into piezoelectric ink-jet print-
ers and bubble-jet printers.
[0003] In piezoelectric ink-jet printers, there are one or
more piezoelectric crystals arranged at both sides of the
ink flow channels in the proximity of the printhead nozzle.
The piezoelectric crystals are controlled by printing sig-
nals modulated with data, for creating deformation of con-
striction or expansion, squeezing ink in nozzles to form
micro-droplets after ejection from the nozzles, and falling
down onto recording media such as pages of papers, so
as to form a recording point.
[0004] The printhead structures of bubble-jet printers
are similar to those of piezoelectric Ink-jet printers. The
difference between them is that a bubble-jet printer is
provided with heating electrodes on the internal or exter-
nal wall of ink flow channels in the proximity of the print-
head nozzle. Electric pulse signals modulated with data
are transmitted to the heating electrodes of the nozzle,
so that the heating electrodes increase temperatures rap-
idly, and gasify ink in the proximity of the nozzle quickly
to form bubbles. Pressure created by bubble expansion
causes ink to form micro-droplets after ejection from the
nozzle, and to fall down onto pages of papers. After the
electric pulses disappear, ink in the nozzle is maintained
flush with the nozzle outer surfaces by surface tension.
Negative pressure formed after the printhead extracts
ink introduces ink from the ink chamber into the ink flow
channel in which the nozzle is located.
[0005] According to the configuring relationship of
printhead with ink container, ink containers of the ink-jet
printers also include two types. One is a unitary structural
ink container in which an ink containing body (such as
ink chamber) is integrated with the printhead; the other
is a separate structural ink container in which an ink con-
taining body is separated from the printhead. The unitary

structural ink container comprises not only the printhead,
but also comprises the ink chamber, wherein the print-
head is arranged on the ink outlet of the ink container. In
the separate structural ink container, the ink chamber
and the printhead are separated from each other, the ink
chamber only for storing ink, and the printhead being
arranged on the printer carriage. The separate structural
ink containers also comprise two types of ink containers
in the form of pure chambers for storing ink and porous
materials for storing ink, like sponge.
[0006] The separate structural ink container in the form
of a pure chamber for storing ink without sponge is gen-
erally required to arrange a one-way on/off gas control
valve at the air vent for adjusting the balance state be-
tween internal pressure of the ink container and outside
atmosphere, so as to prevent ink from overflowing out of
the air vent to outside of the ink container, while needed
to arrange a one-way on/off ink control valve in the ink
flow channel upstream from of the ink outlet. The air con-
tainer, on one hand, is complicated in structure due to
being provided with an air control valve and an ink control
valve, and on the other hand, in the case where the ink
container is subjected to turnover, tilting, vibrating and/or
temperature change, the phenomenon of gas irregularly
scattering between each of cavities will arise due to gas
mixing with ink into fine bubbles between each of cavities
in the ink container which are not affected by the ink con-
trol valve. Once entering into the ink container outlet,
these scattering bubbles may move along the ink feeding
needle of the ink-jet printer to the printhead nozzle, so
as to form broken lines of the recording characters, with-
out ink.

SUMMARY OF THE INVENTION

[0007] One object of the invention is to provide an ink
container for an ink-jet printer, which container is simple
in structure, and capable of preventing gas in the ink
chamber and/or air exchanging cavity from flowing with
ink into the ink outlet, even in the case where the ink
container undergoes turnover, tilting, vibrating or tem-
perature change during transportation.
[0008] The ink container for an ink-jet printer designed
according to the object described above includes an ink
outlet, an air vent, an ink supply cavity and a first ink
chamber, the air vent being connected to the first ink
chamber and outside atmosphere at a vertex portion of
the first ink chamber in a perpendicular direction, the ink
outlet being connected to the ink supply cavity and out-
side environment at a position which is on a sidewall of
the ink supply cavity parallel to the perpendicular direc-
tion and close to the bottom of the ink supply cavity. The
container also includes a first ink tube that is horizontally
arranged above a central position of the ink supply cavity
in the perpendicular direction, wherein the first ink tube
at one end Is connected to the Ink supply cavity, and at
the other end is connected to the first ink chamber at a
position lower than the first ink tube in the perpendicular
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direction.
[0009] Preferably, in the aforementioned ink container
for an ink-jet printer, the other end of the first ink tube is
connected to the first ink chamber at a lowest portion of
the first Ink chamber in the perpendicular direction.
[0010] More preferably, the aforementioned ink con-
tainer for an ink-jet printer further comprises a detecting
cavity and float which can be floated or suspended in ink.
The detecting cavity is overall located between the vertex
portion and the lowest portion of the ink supply cavity in
the perpendicular direction.
[0011] Most preferably, in the aforementioned ink con-
tainer for an ink-jet printer, the axial direction of the first
ink tube is perpendicular to ink flow direction in the ink
outlet. The radial dimension of the first ink tube is between
0.5mm and 1.2mm, the length of the first ink tube is ap-
proximate to a width of an overlapped portion between
the ink supply cavity and the location of the first ink tube.
[0012] An ink container for an ink-jet printer which is
corresponding to the object described above is also pro-
vided. It includes an ink outlet, an air vent, an ink supply
cavity, a first ink chamber and a second ink chamber, the
ink outlet being connected to the ink supply cavity and
outside environment at a bottom portion on a perpendic-
ular sidewall of the ink supply cavity. The container also
includes a first ink tube that is horizontally arranged
above a central position of the ink supply cavity in the
perpendicular direction, wherein the first ink tube at one
end is connected to the ink supply cavity, and at the other
end is connected to the first ink chamber at a position
lower than the first ink tube in the perpendicular direction,
and a second ink tube that is horizontally arranged in the
first ink chamber, wherein the second ink tube at one end
is connected to the first ink chamber, and at the other
end is connected to the second ink chamber at a position
lower than the second ink tube in the perpendicular di-
rection, and wherein the second ink chamber is connect-
ed through the air vent to outside atmosphere at a vertex
portion in the perpendicular direction.
[0013] Generally, in the ink container for an ink-jet
printer of the aforementioned second solution, the sec-
ond ink tube is located at a vertex portion of the first ink
chamber in the perpendicular direction, the position of
the other end of the first ink tube connected to the first
ink chamber is located at a lowest portion of the first ink
chamber in the perpendicular direction, and the position
of the other end of the second ink tube connected the
second ink chamber is located at a lowest portion of the
second ink chamber in the perpendicular direction.
[0014] Preferably, the aforementioned ink container
for an ink-jet printer of the second solution further com-
prises a detecting cavity and a float in the detecting cavity
which can be floated or suspended in ink, wherein the
detecting cavity is overall located between the vertex por-
tion and lowest portion of the ink supply cavity In the
perpendicular direction.
[0015] Preferably, in the ink container for an ink-jet
printer of the second aforementioned solution, the axial

direction of the first ink tube is perpendicular to ink flow
direction in the ink outlet. The radial dimension of the first
ink tube is between 0.5mm and 1.2mm, and the length
of the first ink tube is approximate to a width of an over-
lapped portion between the ink supply cavity and the lo-
cation of the first ink tube.
[0016] Preferably, in the aforementioned ink container
for an ink-jet printer of the second solution, the axial di-
rection of the second ink tube is perpendicular to ink flow
direction in the ink outlet. The radial dimension of the
second ink tube is between 0.5mm and 1.2mm, and the
length of the second ink tube is approximate to a width
of an overlapped portion between the first ink chamber
and the location of the second ink tube.
[0017] Again, an ink container for an ink-jet printer cor-
responding to the object described above is provided,
which comprises an ink outlet, an air vent, an ink supply
cavity, a first ink chamber, a second ink chamber, and a
third ink chamber, the ink outlet being connected to the
ink supply cavity and outside environment at a bottom
portion on a perpendicular sidewall of the ink supply cav-
ity. The ink container also includes a first ink tube that is
horizontally arranged above a central position of the ink
supply cavity in the perpendicular direction, wherein the
first ink tube at one end is connected to the ink supply
cavity, and at the other end is connected to the first ink
chamber at a position lower than the first ink tube in the
perpendicular direction, and a second ink tube that is
horizontally arranged in the first ink chamber, wherein
the second ink tube at one end is connected to the first
ink chamber, and at the other end is connected to the
second ink chamber at a position lower than the second
ink tube in the perpendicular direction, and a third ink
tube that is horizontally arranged in the second ink cham-
ber, wherein the third ink tube at one end is connected
to the second ink chamber, and at the other end is con-
nected to the third ink chamber at a position lower than
the third ink tube in the perpendicular direction, and
wherein the third ink chamber is connected through the
air vent to outside atmosphere at a vertex portion in the
perpendicular direction.
[0018] Optimally, in the ink container for an ink-jet print-
er of the aforementioned third solution, the second ink
tube is located at a vertex portion of the first ink chamber
in the perpendicular direction, the third ink tube is located
at a vertex portion of the second ink chamber in the per-
pendicular direction, the other end of the first ink tube is
connected to the first ink chamber at a lowest portion of
the first ink chamber in the perpendicular direction, the
other end of the second ink tube is connected to the sec-
ond ink chamber at a lowest portion of the second ink
chamber in the perpendicular direction, and the other end
of the third ink tube is connected to the third ink chamber
at a lowest portion of the third ink chamber in the per-
pendicular direction.
[0019] Preferably, the ink container for an ink-jet printer
of the aforementioned third solution further comprises a
detecting cavity and a float in the detecting cavity which
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can be floated or suspended in ink, wherein the detecting
cavity is overall located between the vertex portion and
lowest portion of the ink supply cavity in the perpendicular
direction.
[0020] More preferably, in the ink container for an ink-
jet printer of the aforementioned third solution, the axial
direction of the first ink tube is perpendicular to ink flow
direction in the ink outlet. The radial dimension of the first
ink tube is between 0.5mm and 1.2mm, and its length
approximate to a width of an overlapped portion between
the ink supply cavity and the location of the first ink tube.
[0021] More preferably, in the ink container for an ink-
jet printer of the aforementioned third solution, the axial
direction of the second ink tube is perpendicular to ink
flow direction in the ink outlet. The radial dimension of
the second ink tube is between 0.5mm and 1.2mm, and
the length of the second ink tube is approximate to a
width of an overlapped portion between the first ink cham-
ber and the location of the second ink tube.
[0022] More preferably, in the ink container for an ink-
jet printer of the aforementioned third solution, the axial
direction of the third ink tube is perpendicular to ink flow
direction in the ink outlet. The radial dimension of the
third ink tube is between 0.5mm and 1.2mm, and the
length of the third ink tube is approximate to a width of
an overlapped portion between the second ink chamber
and the location of the third ink tube.
[0023] Again, an ink container for an ink-jet printer cor-
responding to the object described above is provided,
which comprises an ink outlet, an air vent, an ink supply
cavity, a first ink chamber, a second ink chamber, and a
third ink chamber, the ink outlet being connected to the
ink supply cavity and outside environment at a bottom
portion on a perpendicular sidewall of the ink supply cav-
ity. The container further comprises a venting cavity, and
a first ink tube that is horizontally arranged above a cen-
tral position of the ink supply cavity in the perpendicular
direction, wherein the first ink tube at one end is connect-
ed to the ink supply cavity, and at the other end is con-
nected to the first ink chamber at a position lower than
the first ink tube in the perpendicular direction, and a
second ink tube that is horizontally arranged in the first
ink chamber, wherein the second ink tube at one end is
connected to the first ink chamber, and at the other end
is connected to the second ink chamber at a position
lower than the second ink tube in the perpendicular di-
rection, and a third ink tube that is horizontally arranged
in the second ink chamber, wherein the third ink tube at
one end is connected to the second ink chamber, and at
the other end is connected to the third ink chamber at a
position lower than the third ink tube in the perpendicular
direction, and a fourth ink tube which is horizontally ar-
ranged in the third ink chamber, wherein the fourth ink
tube at one end is connected to the third ink chamber,
and at the other end is connected to the venting cavity
at a position lower than the fourth ink tube in the perpen-
dicular direction, and wherein the venting cavity is con-
nected through the air vent to outside atmosphere at a

vertex portion in the perpendicular direction.
[0024] Preferably, in the ink container for an ink-jet
printer of the aforementioned fourth solution, the second
ink tube is located at the vertex portion of the first ink
chamber in the perpendicular direction, the third ink tube
is located at the vertex portion of the second ink chamber
in the perpendicular direction, the position of the other
end of the first ink tube connected to the first ink chamber
is located at the at lowest point of the first ink chamber
in the perpendicular direction, the position of the other
end of the second ink tube connected to the second ink
chamber is located at the lowest portion of the second
ink chamber in the perpendicular direction, and the po-
sition of the other end of the third ink tube connected to
the third ink chamber is located at the lowest portion of
the third ink chamber in the perpendicular direction.
[0025] Preferably, the ink container for an ink-jet printer
of the aforementioned fourth solution further comprises
a detecting cavity and float which can be floated or sus-
pended in ink. The detecting cavity is overall located be-
tween the vertex portion and the lowest portion of the ink
supply cavity in the perpendicular direction.
[0026] More preferably, in the ink container for an ink-
jet printer of the aforementioned fourth solution, the axial
direction of the first ink tube is perpendicular to ink flow
direction in the ink outlet, the radial dimension of the first
ink tube being between 0.5mm and 1.2mm, and the
length of the first ink tube is approximate to a width of an
overlapped portion between the ink supply cavity and the
location of the first ink tube.
[0027] More preferably, in the ink container for an ink-
jet printer of the aforementioned fourth solution, the axial
direction of the second ink tube is perpendicular to ink
flow direction in the ink outlet, the radial dimension of the
second ink tube being between 0.5mm and 1.2mm, and
the length of the second ink tube is approximate to a
width of an overlapped portion between the first ink cham-
ber and the location of the second ink tube.
[0028] Most preferably, in the ink container for an ink-
jet printer of the aforementioned fourth solution, the axial
direction of the third ink tube is perpendicular to ink flow
direction in the ink outlet, the radial dimension of the third
ink tube being between 0.5mm and 1.2mm, and the
length of the third ink tube is approximate to a width of
an overlapped portion between the second ink chamber
and the location of the third ink tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Figure 1 is an exploded schematic view of an em-
bodiment of an ink container for an ink-jet printer of
this invention.
Figure 2 is a perspective view of an embodiment of
an ink container for an ink-jet printer of this invention.
Figure 3 is another perspective view of an embodi-
ment of an ink container for an ink-jet printer of this
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invention.
Figure 4 Is a sectional view of an embodiment of an
ink container for an ink-jet printer of this invention.
Figure 5 is a sectional view of a second embodiment
of an ink container for an ink-jet printer of this inven-
tion.
Figure 6 is a sectional view of a third embodiment of
an ink container for an ink-jet printer of this invention.
Figure 7 is a sectional view of a fourth embodiment
of an ink container for an ink-jet printer of this inven-
tion.
Figure 8 is a perspective view of the fourth embod-
iments of an ink container for an ink-jet printer of this
invention, and it is also a reference view for the sec-
ond and third embodiments.

[0030] An ink cartridge of this invention will be de-
scribed in detail with reference to the figures.

DETAILED DESCRIPTION OF THE INVENTION

First embodiment

[0031] An ink container for an ink-jet printer of this in-
vention will be described in detail with reference to the
figures. In these figures, the same reference numbers
are used to designate the same parts, features or struc-
tures. The particular structures or parts during describing
the embodiments are only illustrative examples of ink
containers as understood by those skilled in the art ac-
cording to this invention, and those skilled in the art can
also design a variety of the same or similar technical con-
struction without departing from the technical scope and
spirit of the ink container. Therefore, it is undesirable if
these illustrative examples are used to restrict the pro-
tection scope of the ink container for an ink-jet printer of
this invention defined by the claims, but rather, the same
or similar solution of the ink container for an ink-jet printer
of this invention still belongs to the protection scope of
claims of the ink container for an ink-jet printer of this
invention.
[0032] With reference to figures 1, 2, 3, and 4, which
are structural views of a first embodiment of this inven-
tion, an ink container A for an ink-jet printer as shown in
figures 1, 2, 3, and 4 has the same posture as when it
mounted on the ink-jet printer, that is, the ink outlet 105
and ink flow direction therein being toward a horizontal
direction, while the cartridge cover 2 is located at a side
of the cartridge body 1. For describing easily, the config-
uration relationships described below between each
member or element of the ink container A are consistent
with and based on the posture of the ink container A as
shown in figures 1, 2, 3, and 4.
[0033] In figure 1, ink container A includes a cartridge
body 1 and a cartridge cover 2 which both are made of
materials like plastic by injection-molding. The cartridge
cover 2 can be formed as a movable sidewall of the car-
tridge body 1. The cartridge body 1 is divided into a plu-

rality of cavities by arranging a plurality of respective di-
vision walls in the cartridge body 1. The aforementioned
cavities become containers for containing ink after the
cartridge cover 2 is fixed to the cartridge body 1 in a
manner of gluing or direct melting connection.
[0034] With reference to figures 2, 3, and 4, an ink sup-
ply cavity 100 and a first ink chamber 101 are formed on
the cartridge body 1 after the cartridge body 1 employs
the aforementioned division walls.
[0035] Sidewall 106 extends parallel to the perpendic-
ular direction and partially defines the ink supply cavity
100. An ink outlet 105 is arranged on a bottom portion of
the sidewall 106 such that it is proximate close to the
bottom wall 107 of the ink supply cavity 100 along the
perpendicular direction. The ink outlet 105 connects the
ink supply cavity 100 with outside environment. In the
case where the ink supply cavity 100 contains ink, the
ink outlet 105 is generally sealed with a rubber seal valve
102. In the state with the ink container A mounted on the
ink-jet printer, the ink feeding needle extends through a
gap 104 in the center of the rubber seal valve 102 and
into the ink outlet 105, so as to extract ink from the ink
supply cavity 100. The ink outlet 105 and ink flow direction
in the outlet 105 are parallel to the horizontal direction.
A first ink tube 110 is horizontally arranged above a cen-
tral position in the ink supply cavity 100 along the per-
pendicular direction. The axial direction of the first ink
tube 110 is perpendicular to ink flow direction in the ink
outlet 105. The radial dimension of the first ink tube 110
is selected to be any value in the range of 0.5mm to
1.2mm, so that it is advantageous to prevent air from
forming free flow therein, the length of the first ink tube
110 being approximate to a width of an overlapped por-
tion between the ink supply cavity 100 and the first ink
tube 110. In particular, the first ink tube 110 extends sub-
stantially between the two cavity walls of the ink supply
cavity 100, leaving only a small gap. One end of the first
ink tube 110 is connected to the ink supply cavity 100,
and the other end is connected to the first ink chamber
101 through a first ink delivery trough 111 which is ar-
ranged on the outer wall of the cartridge body 1 and
sealed by a seal film, and a first connecting aperture 112
which is in the first ink chamber 101 in the perpendicular
direction lower than the first ink tube 110 and is also ar-
ranged at the lowest portion of the first ink chamber 101
along the perpendicular direction. Here, the first connect-
ing aperture 112 is located the lowest portion in the first
ink chamber 101 in the perpendicular direction, which
means that the position of the first connecting aperture
112 is close to the ink chamber bottom wall 107, and the
main object is to extract ink in the first ink chamber 101
at the lowest portion in the first ink chamber 101 along
the perpendicular direction, so as to substantially use all
of the ink therein to avoid residual ink.
[0036] The first ink chamber 101 at the vertex portion
in the perpendicular direction is connected through an
air port 113 to an air vent 115 which is on the outer surface
of another sidewall 114 of the cartridge body 1 opposite
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to the sidewall 106. The air vent 115 is connected to
outside atmosphere. Between the air vent 115 and the
air port 113, there is additionally arranged a relative long-
er labyrinth irregular trough or serpentine trough 116 on
the outer surface of the cartridge sidewall 114. The ser-
pentine trough 116 generally employs a sealed air flow
channel which is formed after being sealed with plastic
or aluminum films. Therefore, the air vent 115 and the
air port 113 are interconnected through the serpentine
trough 116. Here, the air port 113 being located at the
vertex portion of the first ink chamber 101 in the perpen-
dicular direction has a relative broad meaning, that is,
based on the predetermined ink volume of the ink con-
tainer, so long as the air port 113 is higher than the ink
level in the first ink chamber 101, then because an ink
flow path from the ink cavity 100 to the ink outlet 105
during printing is formed in the ink container A after the
ink feeding needle of the ink-jet printer extracts ink, so
that ink in the first ink chamber 101 can be prevented
from entering back into the air vent 115 along the air port
113, that is to say, the air port 113 being located in use
at a higher position in the first ink chamber 101 in the
perpendicular direction is also included in the meaning.
[0037] A detecting cavity 103 is provided on the side-
wall 106 and close to the ink supply cavity 100, the de-
tecting cavity 103 is flatter than the ink supply cavity 100
along the horizontal direction. The outer wall of the de-
tecting cavity 103 parallel to the sidewall 106 is made of
film, and another pair of walls parallel to each other are
made of transparent materials, apparently, it is desirable
that the cartridge body 1 is made of transparent plastics.
A float 129 is arranged in the detecting cavity 103 (See
figure 4). In the state of the detecting cavity 103 being
full of ink, the float 129 is floated on the level of ink. The
detecting cavity 103 is maintained in connection with the
ink supply cavity 100 via an upper through-hole 108 and
a lower through-hole 109 arranged on the upper and low-
er cavity walls in the perpendicular direction. The detect-
ing cavity 103 is overall located between the vertex por-
tion and the lowest portion of the ink supply cavity 100
in the perpendicular direction. Therefore, in the case
where the ink level in the ink supply cavity 100 is higher
than the upper through-hole 108 of the detecting cavity
103 in the perpendicular direction, the detecting cavity
103 can be full of ink, and the float 129 can be floated in
ink in the detecting cavity 103. As ink in the detecting
cavity 103 changes due to ink consumption, the position
of the float 129 will move downwardly along the perpen-
dicular direction of the detecting cavity 103. This position
change of the float 129 cooperates with an optic-electric
detecting mechanism arranged on the ink-jet printer, so
as to obtain information about ink reserves in the ink sup-
ply cavity 100.

Second embodiment

[0038] With reference to figure 5, and with reference
to figures of the first embodiment, for the purpose of pre-

venting excessive gas from entering into the ink supply
cavity 100 after gas-liquid exchange and affecting the
floating environment of the float 129 in the detecting cav-
ity 103, and the ink purity output from the ink outlet 105,
the following adjustment is made to the structure of the
ink container A in the present embodiment based on the
first embodiment. On one hand, the volume of the first
ink chamber 101 is reduced, and on the other hand, a
second ink chamber 117 is added in the ink container A.
With such modification, the present embodiment has the
same technical features as the first embodiment, and al-
so has its own structural features compared to the first
embodiment. For the purpose of simplicity of description,
the same technical features in this embodiment as those
in the first embodiment are omitted, for which those
skilled in the art can refer to the description of the afore-
mentioned first embodiment, and the difference from the
first embodiment will be described in detail. The same
technical features in this embodiment as the first embod-
iment still employ the same reference numbers as those
in the figures of the first embodiment, and the different
technical features employ new numbers different from
those in the figures of the first embodiment.
[0039] In this embodiment, there are two ink chambers
arranged in the ink container A, i.e., a first Ink chamber
101 and a second ink chamber 117, and the construc-
tional relationship of the connection between the ink sup-
ply cavity 100 and the first ink chamber 101 is reserved
through the first ink tube 110, while the relationship be-
tween the first ink chamber 101 and the chamber bottom
wall 107 is adjusted respectively, so that the bottom wall
is replaced by a respective division wall inside the ink
container A after the volume of the first ink chamber 101
is reduced, the position of first connecting aperture 112
is respectively moved upwardly a distance, and at the
same time, the technical feature existing in the first em-
bodiment - "The first ink chamber 101 at the vertex portion
in the perpendicular direction is connected through an
air port 113 to an air vent 115 which is on the outer surface
of another sidewall 114 of the cartridge body 1 opposite
to the sidewall 106" - is replaced by the following technical
features.
[0040] With reference to figure 5 (and in conjunction
with figure 8), there is a second ink tube 118 arranged
horizontally at the vertex portion of the first ink chamber
101 in the perpendicular direction. One end of the second
ink tube 118 is connected to the first ink chamber 101,
and the other end is connected to the second ink chamber
117 through a second ink delivery trough 119 which is
arranged on the outer wall and sealed by a seal film, and
a third connecting aperture 120 which is in the second
ink chamber 117 in the perpendicular direction lower than
the second ink tube 118 and also arranged at the lowest
portion of the second ink chamber 117 along the perpen-
dicular direction. The second ink chamber 117 at its ver-
tex in the perpendicular direction is connected through
an air port 113 to an air vent 115 which is on the outer
surface of another sidewall 114 of the cartridge body 1
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opposite to the sidewall 106.

Third embodiment

[0041] This embodiment is a solution obtained by mod-
ification further based on the second embodiment, the
technical features of which are adjusted similarly to the
second embodiment. Therefore, for the same reason as
the second embodiment, the technical foundation will be
not described, for which please refer to the description
of the first and second embodiment. Here, only structural
features of this embodiment are described.
[0042] With reference to figure 6 (and in conjunction
with figure 8), based on the second embodiment, there
is added a third ink chamber 121 inside the ink container
A of this embodiment. After three ink chambers, i.e., a
first ink chamber 101, a second ink chamber 117, and a
third ink chamber 121 are arranged in the ink container
A, a constructional relationship of connection between
the first ink chamber 101 and the second ink chamber
117 is reserved through the second ink tube 118, while
the technical feature existing in the second embodiment
- "the second ink chamber 117 at its vertex in the per-
pendicular is connected through the air port 113 to the
air vent 115 on the out surface of another sidewall 114
of the cartridge body 1 opposite to the sidewall 106" - is
replaced by the following technical features.
[0043] There is a third ink tube 122 arranged horizon-
tally at the vertex portion of the second ink chamber 117
in the perpendicular direction. One end of the third ink
tube 122 is connected to the second ink chamber 117,
and the other end is connected to the third ink chamber
121 through a third ink delivery trough 123 which is ar-
ranged on the outer wall of the cartridge body 1 and
sealed by a seal film, and a fourth connecting aperture
124 which is in the third ink chamber 121 in the perpen-
dicular direction lower than the third ink tube 122 and
also arranged at the lowest portion of the third ink cham-
ber 121 along the perpendicular direction. The third ink
chamber 121 at its vertex in the perpendicular direction
is connected through an air port 113 to an air vent 115
which is on the outer surface of another sidewall 114 of
the cartridge body 1 opposite to the sidewall 106.

Fourth embodiment

[0044] This embodiment is a solution obtained by mod-
ification based on the third embodiment, the technical
features of which are adjusted similarly to the third em-
bodiment. Therefore, only structural features of this em-
bodiment are described without repeating the same con-
tent.
[0045] With reference to figure 7 (and in conjunction
with figure 8), based on the third embodiment, there is
added a venting cavity 125 inside the ink container A of
this embodiment. After the venting cavity 125 are ar-
ranged in the ink container A, a constructional relation-
ship of connection between the second ink chamber 117

and the third ink chamber 121 is reserved through the
third ink tube 122, while the technical feature existing in
the third embodiment - "the third ink chamber 121 at its
vertex in the perpendicular direction is connected through
the air port 113 to the air vent 115 on the out surface of
another sidewall 114 of the cartridge body 1 opposite to
the sidewall 106" - is replaced by the following technical
features.
[0046] There is a fourth ink tube 126 arranged horizon-
tally at the vertex portion of the third ink chamber 121 in
the perpendicular direction. One end of the fourth ink
tube 126 is connected to the third ink chamber 121, and
the other end is connected to the venting cavity 125
through a fourth ink delivery trough 127 which is arranged
on the outer wall of the cartridge body 1 and sealed by
a seal film, and a fifth connecting aperture 128 which is
in the venting cavity 125 in the perpendicular direction
lower than the fourth ink tube 126 and also arranged at
the lowest portion of the venting cavity 125 along the
perpendicular direction. The venting cavity 125 at the ver-
tex portion in the perpendicular direction is connected
through an air port 113 to an air vent 115 which is on the
outer surface of another sidewall 114 of the cartridge
body 1 opposite to the sidewall 106.

Applicability in industry

[0047] The inventive ink container employs horizontal
ink tubes of a length and a radial dimension as ink paths
interconnecting each ink chamber, and locates ports of
the ink tubes connecting to each ink chamber at different
positions in the perpendicular direction, such that during
the preservation and transportation of the ink container
after initial ink filling or ink refilling and closure of the ink
outlet and the air vent, a state of gas not exchanging
between each chamber is maintained by immersing at
least one of the ink tubes and their respective ports into
ink regardless of whatever state the ink container is main-
tained upright, titled, upset or turnover. Therefore, in the
state of preservation and transportation with the ink outlet
and the air vent being sealed, the ink container can not
only achieve the object of preventing gas in the ink cham-
bers and/or the venting cavity from entering into the ink
outlet or the ink chamber connected to the ink outlet, but
also achieve the object by a simple structure, i.e., adjust-
ing the positions of the ink tubes and their ports.

Claims

1. An ink container (A) for an ink-jet printer, comprising:

an ink outlet (105), an air vent (115), an ink sup-
ply cavity (100) and a first ink chamber (101),
the air vent (115) being connected to the first ink
chamber (101) and outside atmosphere at a ver-
tex portion of the first ink chamber (101) in a
perpendicular direction, the ink outlet (105) con-
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nected to the ink supply cavity (100) and outside
atmosphere at a position which is on a sidewall
(106) of the ink supply cavity parallel to the per-
pendicular direction and close to the bottom of
the ink supply cavity, characterized in that a
first ink tube (110) is horizontally arranged above
a central position of the ink supply cavity (100)
in the perpendicular direction, wherein the first
ink tube (110) at one end is connected to the ink
supply cavity (100), and at the other end is con-
nected to the first ink chamber (101) at a position
lower than the first ink tube in the perpendicular
direction.

2. The ink container (A) for an ink-jet printer according
to claim 1, characterized in that:

the other end of the first ink tube (110) is con-
nected to the first ink chamber (101) at a lowest
portion of the first ink chamber (101) in the per-
pendicular direction.

3. The ink container (A) for an ink-jet printer according
to claim 1 or 2, further comprising:

a detecting cavity (103) and a float (129) in the
detecting cavity (103) which can be floated or
suspended in ink, wherein the detecting cavity
(103) is overall located between the vertex por-
tion and lowest portion of the ink supply cavity
(100) in the perpendicular direction.

4. The ink container (A) for an ink-jet printer according
to claim 3, characterized in that:

the axial direction of the first ink tube (110) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the first ink tube
(110) is from 0.5mm to 1.2mm, and the length
of the first ink tube (110) is approximate to a
width of an overlapped portion between the ink
supply cavity (100) and the location of the first
ink tube (110).

5. An ink container (A) for an ink-jet printer, comprising:

an ink outlet (105), an air vent (115), an ink sup-
ply cavity (100), a first ink chamber (101) and a
second ink chamber (117), the ink outlet (105)
being connected to the ink supply cavity and out-
side atmosphere at a bottom portion on a per-
pendicular sidewall (106) of the ink supply cavity
(100), characterized in that a first ink tube
(110) is horizontally arranged above a central
position of the ink supply cavity (100) in the per-
pendicular direction, wherein the first ink tube
(110) at one end is connected to the ink supply
cavity (100), and at the other end is connected

to the first ink chamber (101) at a position lower
than the first ink tube (110) in the perpendicular
direction, and a second ink tube (118) is hori-
zontally arranged in the first ink chamber (101),
wherein the second ink tube (118) at one end is
connected to the first ink chamber (101), and at
the other end is connected to the second ink
chamber (117) at a position lower than the sec-
ond ink tube (118) in the perpendicular direction,
and wherein the second ink chamber (117) is
connected through the air vent (115) to outside
atmosphere at a vertex portion in the perpendic-
ular direction.

6. The ink container (A) for an ink-jet printer according
to claim 5, characterized in that:

the second ink tube (118) is located at a vertex
portion of the first ink chamber (101) in the per-
pendicular direction, the position of the other end
of the first ink tube (110) connected to the first
ink chamber (101) is located at a lowest portion
of the first ink chamber (101) in the perpendic-
ular direction, and the position of the other end
of the second ink tube (118) connected the sec-
ond ink chamber (117) is located at a lowest
portion of the second ink chamber (117) in the
perpendicular direction.

7. The ink container (A) for an ink-jet printer according
to claim 5 or 6, further comprising:

a detecting cavity (103) and a float (129) in the
detecting cavity (103) which can be floated or
suspended in ink, wherein the detecting cavity
(103) is overall located between the vertex por-
tion and lowest portion of the ink supply cavity
(100) in the perpendicular direction.

8. The ink container (A) for an ink-jet printer according
to claim 7, characterized in that:

the axial direction of the first ink tube (110) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the first ink tube
(110) is from 0.5mm to 1.2mm, and the length
of the first ink tube (110) is approximate to a
width of an overlapped portion between the ink
supply cavity (100) and the location of the first
ink tube (110);
the axial direction of the second ink tube (118)
is perpendicular to ink flow direction in the ink
outlet (105), the radial dimension of the second
ink tube (118) is from 0.5mm to 1.2mm, and the
length of the second ink tube (118) is approxi-
mate to a width of an overlapped portion be-
tween the first ink chamber (101) and the loca-
tion of the second ink tube (118).
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9. An ink container (A) for an ink-jet printer, comprising:

an ink outlet (105), an air vent (115), an ink sup-
ply cavity (100), a first ink chamber (101), a sec-
ond ink chamber (117), and a third ink chamber
(121), the ink outlet (105) being connected to
the ink supply cavity (100) and outside atmos-
phere at a bottom portion on a perpendicular
sidewall of the ink supply cavity (100), charac-
terized in that a first ink tube (110) is horizon-
tally arranged above a central position of the ink
supply cavity (100) in the perpendicular direc-
tion, wherein the first ink tube (110) at one end
is connected to the ink supply cavity (100), and
at the other end is connected to the first ink
chamber (101) at a position lower than the first
ink tube (110) in the perpendicular direction, and
a second ink tube (118) is horizontally arranged
in the first ink chamber (101), wherein the sec-
ond ink (118) tube at one end is connected to
the first ink chamber (101), and at the other end
is connected to the second ink chamber (117)
at a position lower than the second ink tube (118)
in the perpendicular direction, and a third ink
tube (122) is horizontally arranged in the second
ink chamber (117), wherein the third ink tube
(122) at one end is connected to the second ink
chamber (117), and at the other end is connect-
ed to the third ink chamber (121) at a position
lower than the third ink tube (122) in the perpen-
dicular direction, and wherein the third ink cham-
ber (121) is connected through the air vent (115)
to outside atmosphere at a vertex portion in the
perpendicular direction.

10. The ink container (A) for an ink-jet printer according
to claim 9, characterized in that:

the second ink tube (118) is located at a vertex
portion of the first ink chamber (101) in the per-
pendicular direction, the third ink tube (122) is
located at a vertex portion of the second ink
chamber (117) in the perpendicular direction,
the other end of the first ink tube (110) is con-
nected to the first ink chamber (101) at a lowest
portion of the first ink chamber (101) in the per-
pendicular direction, the other end of the second
ink tube (118) is connected to the second ink
chamber (117) at a lowest portion of the second
ink chamber (117) in the perpendicular direction,
and the other end of the third ink tube (122) is
connected to the third ink chamber (121) at a
lowest portion of the third ink chamber (121) in
the perpendicular direction.

11. The ink container (A) for an ink-jet printer according
to claim 9 or 10, further comprising:

a detecting cavity (103) and a float (129) in the
detecting cavity (103) which can be floated or
suspended in ink, wherein the detecting cavity
(103) is overall located between the vertex por-
tion and lowest portion of the ink supply cavity
(100) in the perpendicular direction.

12. The ink container (A) for an ink-jet printer according
to claim 11, characterized in that:

the axial direction of the first ink tube (110) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the first ink tube
(110) is from 0.5mm to 1.2mm, and the length
of the first ink tube (110) is approximate to a
width of an overlapped portion between the ink
supply cavity (100) and the location of the first
ink tube (110);
the axial direction of the second ink tube (118)
is perpendicular to ink flow direction in the ink
outlet (105), the radial dimension of the second
ink tube (118) is from 0.5mm to 1.2mm, and the
length of the second ink tube (118) is approxi-
mate to a width of an overlapped portion be-
tween the first ink chamber (101) and the loca-
tion of the second ink tube (118);
the axial direction of the third ink tube (122) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the third ink
tube (122) is from 0.5mm to 1.2mm, and the
length of the third ink tube (122) is approximate
to a width of an overlapped portion between the
second ink chamber (117) and the location of
the third ink tube (122).

13. An ink container (A) for an ink-jet printer, comprising:

an ink outlet (105), an air vent (115), an ink sup-
ply cavity (100), a first ink chamber (101), a sec-
ond ink chamber (117), and a third ink chamber
(121), the ink outlet (105) being connected to
the ink supply cavity (100) and outside atmos-
phere at a bottom portion on a perpendicular
sidewall (106) of the ink supply cavity (100),
characterized by further comprising a venting
cavity (125), and in that a first ink tube (110) is
horizontally arranged above a central position
of the ink supply cavity (100) in the perpendicular
direction, wherein the first ink tube (110) at one
end is connected to the ink supply cavity (100),
and at the other end is connected to the first ink
chamber (101) at a position lower than the first
ink tube (110) in the perpendicular direction, and
a second ink tube (118) is horizontally arranged
in the first ink chamber (101), wherein the sec-
ond ink tube (118) at one end is connected to
the first ink chamber (101), and at the other end
is connected to the second ink chamber (117)
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at a position lower than the second ink tube (118)
in the perpendicular direction, and a third ink
tube (122) is horizontally arranged in the second
ink chamber (117), wherein the third ink (122)
tube at one end is connected to the second ink
chamber (117), and at the other end is connect-
ed to the third ink chamber (121) at a position
lower than the third ink tube (122) in the perpen-
dicular direction, and a fourth ink tube (126) is
horizontally arranged in the third ink chamber
(121), wherein the fourth ink tube (126) at one
end is connected to the third ink chamber (121),
and at the other end is connected to the venting
cavity (125) at a position lower than the fourth
ink tube (126) in the perpendicular direction, and
wherein the venting cavity (125) is connected
through the air vent (115) to outside atmosphere
at a vertex portion in the perpendicular direction.

14. The ink container (A) for an ink-jet printer according
to claim 13, characterized in that:

the second ink tube (118) is located at the vertex
portion of the first ink chamber (101) in the per-
pendicular direction, the third ink tube (122) is
located at the vertex portion of the second ink
chamber (117) in the perpendicular direction,
the position of the other end of the first ink tube
(110) connected to the first ink chamber (101)
is located at the at lowest point of the first ink
chamber (101) in the perpendicular direction,
the position of the other end of the second ink
tube (118) connected to the second ink chamber
(117) is located at the lowest portion of the sec-
ond ink chamber (117) in the perpendicular di-
rection, and the position of the other end of the
third ink tube (122) connected to the third ink
chamber (121) is located at the lowest portion
of the third ink chamber (121) in the perpendic-
ular direction.

15. The ink container (A) for an ink-jet printer according
to claim 13 or 14, further comprising:

a detecting cavity (103) and a float (129) in the
detecting cavity (103) which can be floated or
suspended in ink, wherein the detecting cavity
(103) is overall located between the vertex por-
tion and lowest portion of the ink supply cavity
(100) in the perpendicular direction.

16. The ink container (A) for an ink-jet printer according
to claim 15, characterized in that:

the axial direction of the first ink tube (110) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the first ink tube
(110) is from 0.5mm to 1.2mm, and the length

of the first ink tube (110) is approximate to a
width of an overlapped portion between the ink
supply cavity (100) and the location of the first
ink tube (110);
the axial direction of the second ink tube (118)
is perpendicular to ink flow direction in the ink
outlet (105), the radial dimension of the second
ink tube (118) is from 0.5mm to 1.2mm, and the
length of the second ink tube (118) is approxi-
mate to a width of an overlapped portion be-
tween the first ink chamber (101) and the loca-
tion of the second ink tube (118);
the axial direction of the third ink tube (122) is
perpendicular to ink flow direction in the ink out-
let (105), the radial dimension of the third ink
tube (122) is from 0.5mm to 1.2mm, and the
length of the third ink tube (122) is approximate
to a width of an overlapped portion between the
second ink chamber (117) and the location of
the third ink tube (122).
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