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(54) A device for continuously supplying ink under constant pressure

(57) A device for continuously supplying ink under
constant pressure comprising an ink storage tank (3)
and an ink feeding pipe connecting an ink chamber with
a print head. The ink storage tank includes a container
having a relatively large ink chamber which has a gas
passage connected with the atmosphere. Inside the ink
storage tank is a first chamber (33) and a second cham-
ber (35). A gas inlet port (31) connected with the atmos-
phere is provided inside the first chamber. At the lower
part of the partition between the two chambers, there is
provided a gas-liquid exchange entryway (37) that al-
lows gas in the first chamber to enter into the second
chamber and allows ink in the second chamber to flow
into the first chamber. Utilizing an equilibrium principle
of gas pressure, constant pressure processes can be
designed and manufactured.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an ink supply
device used with an ink jet printer, especially to an ink
supply device that may continuously supply ink and
have a large capacity.

BACKGROUND ART

[0002] Existing desktop-type ink jet printers mostly
use a print head having a cartridge house. A cartridge
has a limited capacity and is removably inserted into the
cartridge house to supply ink to the print head. Due to
the limited capacity, only a limited number of standard
pages can be printed out using a single cartridge. There-
fore, it is necessary to replace the cartridge frequently,
which is inconvenient to the printer users.
[0003] Accordingly, people use a device as shown in
Fig. 1, which includes: an ink storage tank 3, the capac-
ity of which is much larger than the cartridge, disposed
adjacent to a printer 1, wherein the ink storage tank 3 is
connected to a print head 4 via a flexible pipe 2. In this
configuration, the ink capacity of one ink storage tank 3
is equivalent to several cartridges and ink liquid may be
conveniently added to the ink storage tank 3 at any mo-
ment. Therefore, users may print a large number of pag-
es without having to replace the cartridge.
[0004] The technical solution described above has
provided a relatively primitive device for continuously
supplying ink. A problem associated with this device is
the highest liquid level of the ink storage tank 3 must be
equal to or slightly lower than the height at which the
nozzle of the print head 4 lies. If the highest liquid level
of the ink storage tank 3 is higher than the nozzle of the
print head 4, the pressure at the print head will increase
and may cause ink to leak out from the print head. The
leaking of ink from the print head will contaminate the
printer and the print medium. Furthermore, if the lowest
liquid level of the ink storage tank 3 is lower than the
largest suction lift of the print head, the suction force
applied by the print head will not be great enough to
draw ink from the ink storage tank to the print head, ul-
timately causing the printing operation to stop. There-
fore, this device for continuously supplying ink must si-
multaneously meet the following requirements as
shown in Fig. 1 (choosing the plane in which the print
head 4 lies as a reference, upward from this reference
plane is positive and downward from which is negative):

wherein H 1 is the distance from the lowest part

H2d0; and

|H1|dS;

of the ink storage tank 3 to the plane in which the nozzle
of the print head 4 lies, H2 is the distance from the high-
est liquid level in the ink storage tank 3 to the plane in
which the nozzle of the print head 4 lies, and S is the
largest suction lift of the print head 4. Thus, to satisfy
the requirements described above, the height of the ink
storage tank 3 will be limited and under a certain floor
area, the ink capacity will be limited.
[0005] At present, there is a developed technical so-
lution to solve the problem described above. As shown
in Fig. 2, which is a functional diagram of a device for
continuously supplying ink to a wide-format ink jet print-
er, an ink storage tank 3 may be disposed lowly enough
to be out of the largest suction lift of the print head 4. In
addition, a pump 5, a relay container 6, the location of
which lies in the largest lift, and a sensor are added in
this device. After ink liquid in the relay container 6 has
been consumed to reach a certain liquid level, the pump
5 will be activated to supply ink from the ink storage tank
3 to the relay container 6. After the relay container 6 has
been filled to reach a full liquid level, the pump 5 will be
shut off and the passage between the ink storage tank
3 and the relay container 6 will be cut off. This way, sup-
plying ink under constant pressure may be carried out
recurrently. This so-called supplying ink under constant
pressure means the suction force applied by the print
head during operation does not change between zero
and the largest suction lift, but changes within the height
range of the relay container 6. It has been proven by
practice that a print head operating within a relatively
small change of suction force will exhibit optimal print
quality. However, this ink supply device is relatively com-
plex and expensive because it uses electromechanical
devices such as a pump and a sensor. In addition, the
print head may be damaged if gas enters into the pipe
via the ink outlet port as ink is filled into the ink storage
tank.

Summary of the Invention

[0006] The applicant has derived enlightenment from
the physical experiment as shown in Fig. 3 and Fig. 4.
In Fig. 3, a block of glass 2 covers an opening container
1 filled with water. This container is disposed upside-
down and vertically without any gas in it. When one
draws off the glass 2 in the direction shown by the arrow
in Fig. 3, water in the container will not flow out due to
the action of atmospheric pressure. The atmospheric
pressure overcomes the weight force of the water, mak-
ing it balanced in the container. However, if one rotates
the container, to make the opening of the glass lie on an
incline relative to the horizontal plane, a height differ-
ence h is formed at the opening zone as shown in Fig.
4 and will break down this balance. Accordingly, a gas-
liquid exchange will occur at the opening, gas will enter
into the container from the upper part of the opening as
shown by the arrow in Fig. 4, and water will flow out of
the container from the lower part of the opening of the
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glass. Under the enlightenment of this physical experi-
ment, the applicant has incorporated this principle into
the design of the present invention.
[0007] One aim of the present invention is a device
for continuously supplying ink under constant pressure,
which has a simple structure and superior performance
as an effect of the constant pressure.
[0008] Another aim of the present invention is a de-
vice for continuously supplying ink under constant pres-
sure, which can be filled with ink conveniently.
[0009] In order to achieve the aims described above,
the present invention provides a device for continuously
supplying ink under constant pressure, which compris-
es: an ink storage tank, which is a container having a
relatively large ink chamber, the ink chamber having a
gas passage connected with the atmosphere; an ink
feeding pipe, connecting the ink chamber with a print
head; and an ink outlet port, which is disposed at the
lower part of the ink chamber and connected with the
pipe. The ink chamber may be separated into a first
chamber and a second chamber by a partition, whereby
a gas inlet port connected with the atmosphere may be
provided at the upper part of the first chamber. At the
lower part of the partition, there is provided a gas-liquid
exchange entryway which allows gas in the first cham-
ber to enter into the second chamber. In addition, this
entryway allows ink liquid in the second chamber to flow
into the first chamber. An ink filling port having a cover
may also be provided at the upper part of the first cham-
ber.
[0010] The operating principle of the ink storage tank
will now be described in detail. The ink storage tank sup-
plies ink to a print head via a pipe, and at the same time
gas is supplied into the ink chamber via the gas passage
at the highest part of the first chamber. This ensures that
negative pressure will not occur in the first chamber.
During the above period, the second chamber remains
in a gastight condition, preventing gas from entering the
second chamber. If the ink outlet port is located in the
second chamber, ink will exit the outlet port, but not enter
the outlet port during this period. Although the potential
energy of ink liquid in the second chamber is higher than
the potential energy of the ink liquid of the gas-liquid ex-
change entryway, gas-liquid exchange will not occur at
the gas-liquid exchange entryway due to negative pres-
sure because the liquid level in the second chamber will
not decrease as ink is supplied to the print head. When
ink liquid in the first chamber has been consumed to
make its level lower than the top end of the gas-liquid
exchange entryway, gas in the first chamber will enter
into the second chamber via the gas-liquid exchange
entryway. Therefore, the balance of the second cham-
ber will be broken down, and ink liquid in the second
chamber will enter into the first chamber via the lower
part of the gas-liquid exchange entryway. Accordingly,
the liquid level in the first chamber will rise, while that in
the second chamber will descend. When the liquid level
in the first chamber rises to be higher than the top end

of the gas-liquid exchange entryway, gas will not be sup-
plied into the second chamber via the gas-liquid ex-
change entryway. At the same time, ink liquid in the sec-
ond chamber will not flow into the first chamber via the
gas-liquid exchange entryway because of negative
pressure. The process described above is repeated cir-
cularly. As a result, during a printing operation, if the ink
liquid level in the second chamber remains higher than
the gas-liquid exchange entryway, the print head draws
ink in a dynamically balanced manner and the suction
force change is within the liquid level pressure change
range of the first chamber. Therefore, the suction force
of the print head is within a range that produces optimal
print quality.
[0011] The constant pressure printing of the present
invention produces an improvement in print quality over
the prior art because the pressure remains more con-
stant than the prior art. Furthermore, the present inven-
tion has eliminated the electromechanical devices and
control circuits required by the prior art. Utilizing an equi-
librium principle of gas pressure, constant pressure
processes can be designed and manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a functional diagram of a prior art device
for continuously supply ink to a desktop-type ink jet
printer.
Fig. 2 is a functional diagram of a prior art device
for continuously supplying ink to a wide-format ink
j et printer.
Fig. 3 is a schematic diagram showing a container
disposed upside-down and vertically.
Fig. 4 is a schematic diagram showing a container
inclined slightly.
Fig. 5 is a three-dimensional diagram showing an
embodiment of a device for continuously supplying
four-color ink.
Fig. 6 is a structural sectional view showing an ink
storage tank, according to one embodiment of the
present invention.
Fig. 7 is a structural diagram illustrating the operat-
ing principle of an ink storage tank, according to one
embodiment of the present invention.
Fig. 8 is a structural diagram showing another em-
bodiment of the present invention.
Fig. 9 is a structural diagram showing another em-
bodiment of the present invention.

DETAILED DESCRIPTION

[0013] Referring to Fig. 5, four ink storage tanks 3 are
integrated with each other by tongue and groove on their
side surfaces. A gas inlet port 31, housing a filter screen,
may be provided at the upper part of each ink storage
tank 3, respectively.
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[0014] Referring to the section diagrams of Fig. 6 and
Fig. 7 showing one embodiment of an ink storage tank,
included is a first chamber 33 and a second chamber
35 provided in the ink storage tank. Based on consider-
ations of the process and structure, the second chamber
35 may be separated into two parts by a non-watertight
partition 36. Gas passage on the top of the first chamber
33 consists of a gas inlet port 31, a filter screen 40 and
a pipe line 32. A gas guide hole 37 and a liquid guide
hole 38 are both connected with the first chamber 33
and are provided at the bottom of the second chamber
35. Furthermore, an ink outlet port 39 connecting the
print head 4 via a pipe (not shown) may be provided at
the lowest part of the first chamber 33. On the side wall
of the first chamber 33, there is provided an ink filling
port 34 that may be sealed with a plug during the oper-
ation of the ink storage tank. After ink in the second
chamber 35 has been consumed and requires a supply
of ink, the ink storage tank can be placed sideways to
make the ink filling port 34 face upward. Ink will be sup-
plied into the second chamber 35 via the first chamber
33. As can be seen in Fig. 6, the centroid of the second
chamber 35 is higher than the centroid of the first cham-
ber 33. Because gas is supplied into the second cham-
ber 35 via the gas guide hole 37, as shown in Fig. 7, the
potential energy of the ink liquid causes the ink in the
second chamber 35 to flow into the first chamber 33 via
the liquid guide hole 38.
[0015] Referring to Fig. 6, the design and placement
of the ink storage tank, relative to the print head 4, is
adapted to meet the following requirements. Firstly, if a
printer has not been used for a long period of time, gas
in the top part of the second chamber 35 expands on
heating and presses ink liquid into the first chamber.
Consequently, the liquid level of the first chamber rises
to the location as shown in Fig. 6. Therefore, the capac-
ity of the first chamber should ensure H2d0 to prevent
the liquid level in the first chamber 33 from being higher
than the plane in which the print head 4 lies; otherwise,
ink leakage will result. Secondly, in order to avoid the
suction force of the print head 4 from being insufficient,
|H1|dS. Lastly, the height difference, S1, between the
gas guide hole 37 and the print head 4 should be select-
ed as a value which is close to the optimal suction force
value of the print head 4, thereby attaining optimal print
quality.
[0016] Referring to Fig. 8, this embodiment is thin and
high, compared with the embodiment described above,
because the partition 36 in the second chamber 35 has
been eliminated. The gas guide hole 37 and the liquid
guide hole 38 are disposed at the lower part of a partition
between the two chambers. The gas inlet port 33 and
the ink filling port 34 are provided in the side wall of the
first chamber, and they are sealed with an integral cover
41 which may be opened during use as shown by the
fine line in Fig. 8. Furthermore, the ink outlet port 39 is
disposed at the bottom of the second chamber 35. When
filling ink, the ink storage tank can be placed sideways

such that the ink filling port 34 faces an upward position.
This results in the ink outlet port 39 being located at the
lower part of the tank. Therefore, assuming there is a
certain amount of residual ink in the tank, gas will not
enter into the tank via the ink outlet port 39. Accordingly,
the print head will not be damaged by gas entering into
the tank.
[0017] Referring to Fig. 9, this is another embodiment
of the present invention which differs from the above
embodiment only in the structural configuration of the
gas-liquid exchange entryway. In this embodiment, the
gas-liquid exchange entryway is one hole having a cer-
tain height h, which should be determined according to
an experiment on the shape and capacity of the ink stor-
age tank. The determined height h ensures that the bal-
anced liquid level in the first chamber meets the above
said relationship relative to the height of the print head.
[0018] The structural principle of the present invention
is applicable to continuously supplying ink of all kinds of
desktop-type and wide-format ink jet printers. There-
fore, the present invention is not limited to the embodi-
ments described above.

Claims

1. A device for continuously supplying ink under con-
stant pressure, comprising:

an ink storage tank having a relatively large ink
chamber, said ink chamber having a gas pas-
sage connected with the atmosphere;
an ink feeding pipe, connecting said ink cham-
ber with a print head;
an ink outlet port disposed at the lower part of
the ink chamber and connected with said pipe;

wherein said ink chamber is separated into a
first chamber and a second chamber by a partition,
and a gas inlet port provided at the upper part of the
first chamber, connects with the atmosphere;

wherein the lower part of said partition is pro-
vided with a gas-liquid exchange entryway that al-
lows gas in the first chamber to enter into said sec-
ond chamber and allows ink liquid in said second
chamber to flow into said first chamber; and

an ink filling port having a cover provided at
the upper part of said first chamber.

2. The device for continuously supplying ink under
constant pressure according to claim 1, wherein

said gas-liquid exchange entryway is a hole
at the lower part of said partition, said hole having
a certain height, wherein gas passes through the
upper part of the hole while liquid passes through
the lower part of the hole in a direction opposite to
the gas.
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3. The device for continuously supplying ink under
constant pressure according to claim 1, wherein

said gas-liquid exchange entryway includes a
gas guide hole and a liquid guide hole, both holes
disposed at the lower part of said partition, and said
gas guide hole is higher than said liquid guide hole.

4. The device for continuously supplying ink under
constant pressure according to claim 3, wherein

said ink outlet port is disposed at the bottom
of said second chamber.

5. The device for continuously supplying ink under
constant pressure according to claim 4, wherein

said ink storage tank is placed sideways with
said ink filling port located at the upper part of said
ink storage tank and said ink outlet port located at
the lower part of said ink storage tank.
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