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Description

[0001] The present invention relates generally to an ink tank cartridge for use in an ink-jet type recording apparatus
for ejecting ink droplets onto a recording medium and more particularly to a structure of an ink tank cartridge for use
in the ink-jet type recording apparatus.

[0002] Generally, according to the recording apparatus of this type, an ink is supplied to a recording head from an
ink tank constructed as a cartridge. Employment of the ink cartridge acting as an ink tank has advantages in that no
smear is likely to occur due to the leakage of ink while refilling new ink or the like. However, undesired air bubbles can
easily enter the tank which may cause problems, such as ink-failure.

[0003] In order to prevent air bubbles from entering the ink tank, several techniques have been proposed. For ex-
ample, Unexamined Japanese Patent Application (OPI) No. Hei. 3-92356 discloses an ink-jet recording apparatus in
which an ink supply port disposed below an ink tank is constituted by a rubber tap. A metal ink supply needle penetrates
through the rubber tap into an ink flow path communicating with ink nozzles of a recording head. The ink supply needle
has ink supply holes on a side surface thereof to penetrate easily through the rubber tap, the diameter of which is about
1mm and is constituted by a metal pipe formed of an anti-corrosion material, such as stainless steel and the end of
the pipe is extremely sharp. Accordingly, a person must operate the sharp needle very carefully or (s)he may be injured
by the tip of the needle.

[0004] To overcome the above problem and difficulty, Unexamined Japanese Patent Application (OPI) No. Sho.
50-074341 proposes an arrangement in which a packing member having a through hole is previously provided at an
end opening of an ink supply port and the through hole of the packing member is sealed by a seal member. According
to this arrangement, an ink supply needle having a tip which is not so sharp can be employed.

[0005] However, in any event, those conventional ink-jet recording apparatuses use an ink tank in which a liquid ink
is contained directly therein. Accordingly, the apparatuses suffer from several problems such as leakage of ink or a
waterhead difference; waterhead being a term explained hereafter.

[0006] It is advantageous to maintain an ink supply pressure (negative pressure) from an ink tank to a recording
head within a range from -30 to -100 mmAq ( i.e. a waterhead) so as to achieve a stable ink ejection of the recording
head of the ink-jet type recording apparatus. However, it is difficult to control the ink supply pressure using a height
differential at which the ink tank is installed, particularly in the case of an ink-jet recording apparatus of an on-carriage
type in which a recording head and an ink tank cartridge are mounted on a carriage. Unexamined Japanese Patent
Application (OPI) No. Hei. 2-187364 proposes that a porous member is housed within an ink tank (cartridge) thereby
to generate a negative pressure between the ink tank and the recording head owing to capillary action of the porous
member.

[0007] However, since the Japanese Patent Application Hei. 2-187364 is directed to one type of recording apparatus
by which both an ink tank and a recording head are formed unitarily and both these components are replaced with a
new one when ink contained in the ink tank becomes empty, it does not address the other problems or difficulties, such
as undesired air flow to the recording head or leakage of ink which may occur when only the ink tank is selectively
removed from the head.

[0008] The presentinvention is made in view of the foregoing problems or difficulties accompanying the conventional
ink-jet type recording apparatus employing a cartridge type ink tank structure. Accordingly, an object of the present
invention is to provide an ink tank cartridge preferably for use in an ink-jet type recording apparatus which does not
require any sharp needle and capable of preventing air or gas from entering an ink supply path of the recording appa-
ratus body even when the ink tank is replenished using the ink supply needle and keeping a high air tightness between
the ink supply needle and the ink tank.

[0009] The above and other objects can be achieved by the present invention, which provides an ink tank cartridge
for an ink-jet type recording apparatus, the cartridge being removably mounted onto an ink supply needle having a
plurality of through holes of the recording apparatus, the cartridge comprising:

a housing;

a porous member accommodated in said housing for being impregnated with an ink;

an ink supply port formed in a bottom surface of said housing, said ink supply port having an upper opening facing
said porous member and a lower opening directing away from the bottom of said housing; characterised by:

packing means provided within said ink supply port, said packing means being arranged to abut resiliently
against an outer periphery of said ink supply needle;

sealing means comprising a thin film bonded to the lower opening of the ink supply port for sealing the opening
and for being penetrated by said ink supply needle; and

means having an opening for accepting the ink supply needle and arranged between the packing means and
the sealing means.
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[0010] When the ink tank cartridge is mounted onto the ink supply needle, the tip of the ink supply needle penetrates
through the sealing means and passes through the packing member disposed above the sealing means to thereby
communicate with ink impregnated within the porous member accommodated in the cartridge housing. Accordingly,
the ink supply needle communicates with ink contained inside the tank which is liquid-tightly sealed by the packing
member at the outer periphery of the needle, so that the ink is supplied to the recording head whilst keeping a constant
negative pressure between the recording head and the tank owing to surface tension of the porous member.

[0011] Embodiments of the present invention will now be described by way of further example only and with reference
to the accompanying drawings, in which:-

Fig. 1 is a schematic perspective view showing an example of an ink-jet type recording apparatus to which an ink
tank cartridge according to the present invention is applied;

Fig. 2 is a cross-section along the line A-A of figure 1, of a first example of the ink tank cartridge not according to
the present claims which is applied to the recording apparatus;

Fig. 3 is an enlarged cross-section of an ink supply needle and peripheral parts shown in Fig. 2;

Fig. 4 is a circuit diagram of an ink near-end detecting circuit;

Fig. 5 shows one example of the bag packing therein the ink tank cartridge according to the present invention;
Fig. 6 shows the variation of an amount of nitrogen against the time after opening the packaging bag;

Fig. 7 shows an arrangement of packing the ink tank cartridge according to the present invention;

Fig. 8 shows an arrangement not falling under the scope of the claims of the ink tank cartridge having a flange
with respect to a finger;

Figs. 9-1 and 9-11 are cross-sections showing ink tank cartridges according to a second embodiment of the present

invention;
Figs. 10A-1 to 5 are enlarged cross-sections of sealing members and sealing members stopping member shown
in Figs. 9-1 or 9-1;

Fig. 10B is a cross-section cut along the line B-B of Figs. 10A-1 to 5;

Fig. 11 is a cross-section showing part of an ink tank cartridge according to a third embodiment of the present
invention;

Fig. 12 shows an embodiment of the ink supply needle preferably applied to the ink tank cartridge of the present
invention; and

Figs. 13A and 13B are cross-sections of the ink supply needle being applied to the ink supply cartridge.

[0012] Preferred embodiments of the presentinvention will now be described in detail with reference to accompanying
drawings; of which

[0013] Fig. 1 is a schematic perspective view showing an example of an ink-jet type recording apparatus to which
an ink tank cartridge according to the present invention is applied. As shown in Fig. 1, the ink-jet type recording appa-
ratus is provided with a carriage 1 slidably mounted on guide shafts 2 with respect to a longitudinal axis of a platen 3.
On the carriage there is installed an ink-jet recording head 4 for ejecting ink droplets in accordance with a print signal
and an ink tank cartridge 5 for supplying ink to the recording head. A capping apparatus 6 is disposed outside a printing
region which engages with a front surface of the recording head 4 to prevent nozzle openings from drying when printing
has stopped. The nozzle openings are sealed by the capping apparatus 6 and forced to eject ink by a negative pressure
generated by a vacuum pump 7 immediately after the ink tank cartridge 5 is replaced with a new one or an ink ejection
ability is lowered during continuous printing. The ejected ink is introduced to an ink storage tank 9 through a pipe 8
and stored therein.

[0014] The apparatus furtherincludes a transmission cable 10 for transmitting printing signals to the recording head 4.
[0015] Fig. 2 is a cross-section of a first example of the ink tank cartridge not according to the present claims which
is applied to the recording apparatus. The ink tank cartridge is provided with a housing 11 constituting an ink tank
cartridge body, which has an opening 12 at the top and an ink supply port 15 formed unitarily therewith at a bottom
surface 13 with which a hollow ink supply needle 14 resiliently engages. The housing 11 is tapered in such a manner
that the bottom surface 13 is smaller in diameter than the top surface. However, the housing need not be tapered but
a cylindrical shape having a straight wall may be employed.

[0016] The ink supply port 15 is pipe-like shaped and projects from a bottom surface of the housing 11 both inwardly
and outwardly. A mesh filter 17 having a pore size of 20 to 100 um is fuse bonded onto an upper opening 16 of the ink
supply port 15 projecting towards inside the housing 11. The filter may be formed of a high polymer material or an anti-
corrosion metal such as stainless steel. A step portion 18 is formed at an inner central portion of the ink supply port
15. A packing member 19 for resiliently contacting the ink supply needle 14 to the inside of the supply port 15 is disposed
inside the ink supply port 15 at a lower side of the step portion 18 for providing a liquid seal.

[0017] In this embodiment, the packing member 19 is formed of a rubber ring, a so called O-ring. A sealing film 20
is fuse bonded onto a lower opening of the ink supply port 15. The film 20 may preferably be formed of a sealing
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material such as a high polymer film or a high polymer film with metal layer laminated on the film so that the film 20
demonstrates a high sealability while not capable of being torn by an external force such as contact by a finger.
[0018] A porous member 21 has a width which is a little bit larger than that of the opening 12 of the housing 11 and
a height which is a little bit higher than the housing, so that the porous member 21 is compressed within the housing
11. Further, the lower end portion of the porous member 21 facing the filter 17 of the ink supply port 15 is compressed
by the ink supply port 15 protruding inside the housing. A lid 22 covers the opening 12 of the housing 11 and includes
a plurality of ribs 25 projecting towards the inside of the housing 11 to compress the porous member 21 and keep
respective spaces 24 within the ink tank cartridge between the lid 22 and the porous member 21.

[0019] An electrode 26 is provided in the ink supply port 15 while another electrode 27 is provided in the bottom
portion of the housing 11 to detect an ink near-end condition where the ink is almost empty in the tank and there is
only ink in the ink supply port 15. As shown in Fig. 4, an AC voltage Vcc is applied to the electrodes 26, 27 through a
resistor R, and the variation in voltage between the electrodes is detected by a differential circuit 30. A comparator 31
compares an output signal of the differential circuit 30 representing a voltage variation ratio with a preset value gen-
erated by a preset value supplying circuit 32. If the voltage variation ratio is larger than the preset value, that is, the
ink impregnated in the porous member 21 becomes almost empty, an ink near-end signal is output and the ink near-
end condition is therefore detected.

[0020] As shown in Fig. 3, the hollow ink supply needle 14 cooperating with the ink tank cartridge has a conical end,
and a plurality of through holes 36 are formed in a tip end surface 34 of the ink supply needle 14 for communicating
the ink contained within the ink supply port 15 with an ink supply path 35 formed inside the needle 14.

[0021] The ink is filled in the pores of the porous member 21 accommodated within the housing 11 of the ink tank
cartridge under low pressure of about 0.2-0.4 atmospheric pressure. The filling of ink under low pressure is very useful
as a means for keeping a good printing quality as taught in Unexamined Japanese Patent Application (OPI) No. Sho.
60-245560.

[0022] After filling ink into the porous member 21, the ink tank cartridge is packed up for shipping in a bag formed
of a high sealable material such as, for example, a laminate film having aluminum layers.

[0023] Fig. 5 shows one example of the bag, packing therein the ink tank cartridge according to the present invention.
The ink tank cartridge is wrapped by a pair of laminate films 37 formed of aluminum which provide a very high sealability,
decompressing air in the bag and then fuse-bonding at flange portions 38 of the films 37.

[0024] Japanese Patent No. Hei. 3-61592 teaches using 20 Torr as an example of the negative pressure to be applied
during the packing of the ink tank cartridge, which pressure is much higher than the pressure under which the ink is
filled within the tank. However, this may cause a problem since the ink tank cartridge is subject to atmospheric pressure
because the location for the ink-filling process and that for the packaging process are usually spaced far from each
other. Thus air which penetrates into the ink becomes free to produce air bubbles when the larger negative pressure
is applied during the packaging process. As a result, undesirable ink-leakage may occur and, further, the air bubbles
generated in the porous member may obstruct the ink current flowing from the ink tank cartridge to the recording head
which would cause an ink-failure during printing.

[0025] Under these circumstances, the present inventors found that it is most preferable that the ink tank cartridge
is packed under a negative pressure which is only a little bit larger (closer to atmospheric pressure) than the pressure
under which the ink is filled within the tank.

[0026] When using ink comprising dyes which would generate free gas (due to the resolution), if low pressure is
maintained within the packaged bag the amount of gas to be impregnated in the ink is lowered. Accordingly, deterioration
of the print quality due to this free gas can be effectively prevented. Further, even when using an ink which is not subject
to deaeration, the presence of the low pressure space within the bag helps the ink to deaerate while stocked and,
moreover, the ink is prevented from leaking from the bag to the outside.

[0027] Next, the value of the low pressure during the packaging process and the deaeration rate of ink under the
low pressure condition after a stocking period will be described with reference to an amount of nitrogen as a main part
of air as a parameter.

[0028] Following experimentation, the deaeration rate of the ink contained within the ink tank cartridge can be con-
trolled by varying the pressure during the packaging process. Table 1 shows the packaging pressure (negative gauge
pressure) when the nitrogen density during the packaging process is set to be the saturation value of 13-14 ppm and
the nitrogen density impregnating into the ink contained in the ink tank cartridge when the packaging bag is opened.

TABLE 1
Low pressure value (atmospheric pressure) | Amount of Nitrogen (ppm)
0.5 7.5-9.0
0.35 7.0-8.5
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TABLE 1 (continued)
Low pressure value (atmospheric pressure) | Amount of Nitrogen (ppm)

0.2 6.0-7.5

[0029] The description will now describe the variation of the deaeration of ink contained in the ink tank cartridge after
opening the bag with reference to an amount of nitrogen contained in the ink as a parameter. Fig. 6 shows a variation
of an amount of nitrogen after opening the packaging bag. Since the ink tank cartridge has a space kept by the ribs
projecting from the lid, a constant amount of air corresponding to the pressure exists within the bag from immediately
after the packaging process. Accordingly, within a short period (point a), the density of nitrogen within the ink rapidly
rises as shown in Fig. 6, and after that, the density is constant because of the high sealability of the bag. The constant
period continues for about two years from manufacture. After opening the bag (point b), the amount of nitrogen con-
tained in the ink increases and reaches a saturation point (point c) about one week after opening. Even when saturated,
the printing quality does not deteriorate within about one to four weeks (b to d)after opening within which one cartridge
is normally used for printing.

[0030] Itis more preferable that the space maintained in the packaged bag is substantially 15 % of the total inside
volume of the bag after packing.

[0031] The effect of deaeration of ink will now be described. When the ink tank cartridge is removed from and attached
to the ink supply needle, an amount of air entering from the hollow needle is normally extremely small. According to
experimentation, when the diameter of the hollow needle is about 0.8 mm, the amount of air entering was below 0.4
mm3 at most which corresponds approximately to a meniscus of ink. The ink once entering the ink supply port flows
towards the recording head and is trapped by a filter (not shown) mounted in a filter chamber. The air trapped by the
filter would not easily pass through the filter because the pore size of the filter is very fine. According to experimentation,
employing a filter having a diameter of 4 mm and a thickness (height of filter chamber) of 0.3 to 0.5 mm, after removing
and attaching the ink tank cartridge to the needle as much as ten times or more, the air did not pass through the filter
while the recording apparatus is operated.

[0032] Accordingly, during the period from the point b to ¢ of Fig. 6, the deaerated ink is apparently supplied to the
recording head, and even if the ink tank cartridge is removed and attached to the ink supply needle and air enters in
the ink supply port from the needle, the air is impregnated into the ink and, accordingly, the recording apparatus does
not suffer from any problem.

[0033] On the other hand, when the ink tank cartridge is removed from the apparatus and left for a while, air enters
from the ink supply needle. As is known, air destroys the siphon phenomenon and causes an undesired ink-failure. To
prevent such a problem, the ink-jet type recording apparatus is provided with a vacuum pump for forcedly ejecting ink
from ink nozzles by applying a negative pressure to a recording head. In this operation, we have found that recovering
from ink-failure depends on a deaeration rate of ink following experimentation. When using ink one to four weeks after
the bag is opened, no problem occurs when the air contained in the filter chamber is ejected by the operation of the
vacuum pump. On the other hand, however, after that time period if the amount of air contained in the ink is completely
saturated or may even be excessively saturated due to a variation in temperature, fine air bubbles may be generated
by an action of negative pressure during the ink-failure preventing operation, which causes the problem in obstructing
ink flow.

[0034] Fig. 7 shows an arrangement of packing the ink tank cartridge in which a cartridge is surrounded by an ab-
sorbing member, such as sponge grains 40, and accommodated in a packaging bag 41, and then subjected to a
decompression process. According to this arrangement, since the sponge grains 40 form a space inside the packaging
bag, the low pressure during the packing process can be continued for a long time even if the ink is filled in the porous
member 21 as much as possible, for example, about 95% volume of the porous member accommodated in the ink
tank cartridge. Therefore, the print quality and efficiency of the ink-filling can be improved.

[0035] When the ink tank cartridge packed as described above is actually to be used, the packaging bag is opened
and the tank cartridge is taken from the bag. The tank cartridge is mounted on a carriage of the recording apparatus
in such a manner that the end opening of the ink supply port 15 is positioned just above the ink supply needle 14 and
then depressed towards and parallel to the direction of the needle 14. The ink supply needle 14 penetrates the sealing
member (film) 20 and reaches the packing member (O-ring) 19. In this condition, the tip of the ink supply needle 14 is
kept in a liquid seal with respect to the ink supply port 15 by the packing member (O-ring) 19 while communicating with
ink contained within the ink supply port 15.

[0036] When the ink supply needle 14 penetrates the sealing member 20, the sealing member 20 deforms to become
shaped like the end contour of the needle 14; to large extent because of the resiliency of the sealing member 20.
[0037] Since the through holes 36 formed at the tip of the ink supply needle 14 have a diameter below 0.1 to 0.4
mm, the through holes 36 keep a meniscus when the cartridge is exchanged. Accordingly, air is prevented from entering
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from the ink supply needle 14 to the recording head. Further, since there is a plurality of through holes, the fluid resist-
ance applied to the ink flowing therethrough is very small and, therefore, a sufficient amount of ink for printing can be
supplied to the recording head 4.

[0038] Further, since the porous member 21 is resiliently deformed and compressed by the ink supply port 15 pro-
jecting inward of the tank housing, the pore size of the porous member at a region in the vicinity of the ink supply port
is smaller than that of the other region so that the capillary force is large relative to the other region. Owing to this
structure, the ink is concentrated at the compressed portion of the porous member, and further the ink can be supplied
to the recording head right up until the last droplet.

[0039] In the above, the sealing member 20 disposed at the ink supply port 15 is exposed. However, it is more
preferable to form a flange 45 surrounding the sealing member 20 for avoiding unintentional touch by a finger F to the
sealing member 20 as shown in Fig. 8. This arrangement of the flange 45 is advantageous in that not merely the sealing
member is prevented from being torn but also the flange can be used as a guide member for easily positioning the ink
supply needle 14 to the correct point.

[0040] Figs. 9-1 and 9-1l are cross-sections showing an ink tank cartridge according to an embodiment of the present
invention. The ink tank cartridge of this embodiment is provided with a housing 50 constituting an ink tank cartridge
body. having an opening 51 at the top thereof and a pipe-like ink supply port 53 projecting from a bottom surface 52
of the housing 50, which port engages with the ink supply needle 14 disposed on the recording apparatus side. The
housing 50 is tapered so that a diameter of the bottom surface is smaller than that of the top surface. The ink supply
port 53 is provided with an opening 54 onto which a filter 55 formed of high polymer or anti-corrosion metal is fuse
bonded. A step portion 56 is formed at an inner center of the ink supply port 53. A packing member (an O-ring in this
embodiment) 57 is fitted at a lower side of the step portion 56 for maintaining a liquid seal by resiliently abutting the
port 53 against the ink supply needle 14. Further, a sealing member (film) stopping member (an O-ring in this embod-
iment) 58 is also fitted at a lower side of the packing member 57. An opening 59 is sealed by a sealing member 60
having a high air-seal formed, for example, of a laminated film through which the ink supply needle easily penetrates.
The opening 51 of the housing 50 is sealed by a lid 62 having a communication hole 62 for communicating with the
atmosphere. An inner surface of the lid 62 is provided with a plurality of ribs 68 for defining spaces 63 between a porous
member 64 and the lid 62. The ink tank cartridge is further provided with electrodes 65a, 65b for detecting an ink near-
end condition.

[0041] In Fig. 9-I the porous member accommodated in the tank housing 50 has two separate layers consisting of
upper porous member 64a and lower porous members 64b. The upper porous member 64a is larger in pore size than
the lower porous member 64b so that the capillary force is larger at the lower side in the vicinity of the ink supply port
53. The elements of the structure of the cartridge of this arrangement other than the porous member is the same as
that shown in Fig. 9-I.

[0042] Although this arrangement has the two-layer structure of the porous member, the porous member may be
divided into more than two layers if applicable as well as the lower layer having a small pore size than the upper layer.
[0043] With the ink tank cartridge described above, deaerated ink is filled within the porous member accommodated
in the tank housing under low pressure, and packed in a package bag for stocking while maintaining a negative pressure
a little bit higher (closer to the atmosphere) than that during the ink-filling process. When the ink tank cartridge is
exchanged with a new one, the packaging bag is opened to take a new ink tank cartridge out of the bag, and the tank
cartridge is mounted on the carriage of the recording apparatus in such a manner that the end opening of the ink supply
port 53 is positioned just above the ink supply needle 14 and then depressed towards and parallel to the direction of
the needle 14.

[0044] In this operation, the ink supply needle 14 penetrates the sealing member (film) 60 and reaches the packing
member (O-ring) 57 through the sealing member stopping member 58. This enables the ink supply needle 14 to be
kept in a liquid-tight condition with respect to the ink supply port 53 by the packing member (O-ring) 57 while commu-
nicating with ink contained within the ink supply port 53.

[0045] When the ink supply needle 14 penetrates the sealing member 60, the sealing member 60 may partially go
into the ink supply port 53 with the ink supply needle 14. However, broken pieces 60a of the sealing member 60 are
stopped to go further with the needle by the sealing member stopping member 58 as shown in Fig. 10B so that the
broken pieces 60a do not reach the packing member 57. Accordingly, even if gaps 66 are formed between the needle
14 and the sealing member stopping member 58, the liquid seal can be maintained owing to the packing member 57
and, therefore, the ink is prevented from leaking out. Various modifications of the sealing member stopping member
58 and the packing member 57 are now described. The remaining elements of the structure, however, remain the same.
[0046] In Fig. 10A-2 the sealing member stopping member 58-2 is not an O-ring but an elastic sealing member while
the packing member 57 is an O ring.

[0047] In Fig. 10A-3 both the sealing member stopping member 58 and the packing member 57 are not an O-ring
but an elastic sealing member.

[0048] In Fig. 10A-4 the sealing member stopping member 58 and the packing member 57 are unitarily formed and
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provided with a groove between the members.

[0049] InFig. 10A-5 the packing member 57 is not an O-ring but an elastic sealing member while the sealing member
stopping member 58 is an O-ring.

[0050] Fig. 11 is a cross-section showing part of an ink tank cartridge according to a second embodiment of the
present invention. As shown in Fig. 11, a pipe-like ink supply port 71 is formed at the bottom surface 70 of the housing
for accommodating a porous member for filling therein ink. A filter 72 is fixed to a top opening of the ink supply port 71
which resiliently abuts to compress the porous member for impregnating ink. A packing member 73 and a seal member
stopping member 74 are press fitted in a center inner portion of the ink supply port 71 and secured by a bushing 75.
A lower opening 76 is sealed by a sealing member (film) 77.

[0051] The ink tank cartridge of this embodiment is further provided with a porous member 78 fitted in the ink supply
port 71 between an electrode 80 disposed within an ink chamber 79 for detecting an ink near-end condition and the
packing member 73. An upper portion of the porous member 78 engages with a step portion 81 formed inside the ink
supply port 71 as shown in Fig. 11 to prevent the porous member 78 from moving even when the ink supply needle
penetrates therethrough. The reference numeral 95 designates another electrode for detecting the ink near-end con-
dition.

[0052] Fig. 12 shows an embodiment of the ink supply needle 90 preferably applied to the ink tank cartridge of the
present invention. The ink supply needle 90 is provided with a tip 91 having a conical shape and an inclined surface
for easily penetrating the sealing member 77, stopping member 74 and packing member 73. A needle body 92 has
generally parallel openings 94 communicating with an ink supply path 93.

[0053] In this embodiment, when the sealing member 77 is positioned onto the ink supply needle 90 and mounted,
the ink supply needle 90 penetrates the sealing member 77 and passes through the sealing member stopping member
74 and the packing member 73. Since the ink supply needle 90 has no hole at the tip 91, the variation in volume in the
ink chamber 79 caused by a piston-effect during the mounting operation of the ink tank cartridge, is received by the
tip 91 and the packing member 73. Whereas the variation is not applied to the through hole 94 as shown in Fig. 13A
but to the upper side through the porous member 78 of the ink supply port 79. Thus, when the openings 94 pass through
the packing member 73 pressure is generated when the cartridge is being mounted and so ink flows into the ink supply
path 93 through the openings 94.

[0054] As described above, during the mounting operation of the ink tank cartridge, the undesirable variation in
volume due to the piston effect applied to the recording head can be prevented since the ink supply path 93 does not
communicate with the ink supply port 71, so that leakage of ink from the nozzle opening of the recording head is
effectively avoided. Further, since it is not necessary to form through holes, the ink supply needle has sufficient me-
chanical strength and, accordingly, the needle can be formed of a material other than metal such as, for example, a
high polymer material. An ink supply needle formed of high polymer material is advantageous in that the manufacturing
process can be simplified and further dangers raised because of metal can be avoided.

[0055] Furthermore, an inner diameter of the through holes 94 can be selected freely yet maintain the meniscus
even if an outer diameter of the ink supply needle is designed to be large to thereby control an appropriate flow resist-
ance. Therefore, the ink supply needle can maintain a mechanical strength sufficient for penetrating into the ink tank
cartridge if the needle is formed of a high polymer material.

[0056] Preferably, the ink supply needle shown in Fig. 13B is so designed that, for example, an outer diameter R of
the needle is within a range of 2-4mm and a length L of the ink supply port of the ink tank cartridge side when the ink
tank cartridge is mounted onto the needle and the packing member is set to be below 2.5mm. This arrangement is
more preferable because the variation in volume when the ink tank cartridge is mounted on the ink supply needle is
small and the undesirable piston effect can be minimized.

[0057] On the other hand, if the ink tank cartridge must be replaced when the tank is still full such as for maintenance,
ink existing around the tip of the ink supply needle is sucked up into the porous member 78 located in the vicinity of
the needle because of capillary action of the porous member filled within the tank cartridge for impregnating the ink.
In this operation, since the porous member 78 has a capillary force which is substantially the same as that of the porous
member filled in the tank cartridge, the ink remains in the ink chamber 79. Accordingly, air is prevented from entering
inside the tank cartridge body. Further, if the ink tank cartridge is removed, the electrodes do not output a signal rep-
resenting the ink near-end condition. As aresult, it is ready to start printing again merely by mounting the once removed
ink tank cartridge again onto the ink supply needle.

[0058] The second embodiment describes the needle having parallel through holes. However, the needle having
through holes in the end surface as shown in Fig. 3 may be employed if the piston effect during mounting of the cartridge
is small.

[0059] Further, the ink tank cartridge of the second embodiment utilizes stopping members for preventing the packing
member and the sealing member stopping member from falling off. However, these stopping members may be omitted
if the mechanical strength of the sealing member is relatively large.

[0060] As described above, according to the present invention, the ink tank cartridge housing is removable with
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respect to the ink supply needle and is provided with the ink supply port projecting from the bottom surface of the
housing both inwardly and outwardly. The porous member for impregnating ink is resiliently accommodated in the
housing through the filter secured to the end of the ink supply port. The packing member is disposed at the end opening
of the ink supply port for resiliently abutting against the periphery of the ink supply needle and the sealing member for
sealing the end opening of the ink supply port, through which the ink supply needle penetrates. Accordingly, the ink
tank cartridge of the invention is advantageous in that the ink supply needle does not require a sharp tip, air is prevented
from entering the ink supply path of the recording apparatus, and a tight air-seal between the ink supply needle and
the ink tank can be maintained.

[0061] Embodiments of the present invention have been described and it will be appreciated by a person skilled in
the art that modifications may be made without departing from the scope of the present invention as defined in the
appended claims.

Claims

1. Anink tank cartridge for an ink-jet type recording apparatus, the cartridge being removably mounted onto an ink
supply needle (14, 90) having a plurality of through holes (36, 94) of the recording apparatus, the cartridge com-
prising:

a housing (11, 50);

a porous member (21, 64) accommodated in said housing for being impregnated with an ink;

an ink supply port (15, 53, 71) formed in a bottom surface of said housing, said ink supply port having an upper
opening (16, 54) facing said porous member and a lower opening directing away from the bottom of said
housing; characterised by:

packing means (19, 57, 73) provided within said ink supply port, said packing means being arranged to
abut resiliently against an outer periphery of said ink supply needle;

sealing means (20, 60, 77) comprising a thin film bonded to the lower opening of the ink supply port for
sealing the opening and for being penetrated by said ink supply needle; and

means (58, 74, 75) having an opening for accepting the ink supply needle (14, 90) and arranged between
the packing means (19, 57, 73) and the sealing means (20, 60, 77).

2. Anink tank cartridge as claimed in claim 1, in that said packing means is an elastic sealing member.

3. Anink tank cartridge as claimed in claim 1 or claim 2, wherein the said means (58, 74, 75) having an opening for
accepting the ink supply needle (14, 90) comprises stopping means (58, 74) for stopping broken pieces of said
sealing means entering further into the ink supply port when said ink supply needle penetrates said sealing means.

4. Aninktank cartridge as claimed in claim 3, in that said packing means and said stopping means are unitarily formed.

5. Anink tank cartridge as claimed in any preceding claim, in that the porous member is compressed at a region in
the vicinity of said ink supply port.

6. An ink tank cartridge as claimed in any preceding claim, in that said ink supply port projects outwardly from said
bottom surface.

7. An ink tank cartridge as claimed in any preceding claim further comprising a flange (45) projecting from a lower
end of the ink supply port.

8. Anink tank cartridge as claimed in any preceding claim further comprising two electrodes (26,27,65a,65b,80) one
disposed in the ink supply port and the other in the housing for detecting an ink near-end condition.

9. An ink tank cartridge as claimed in any preceding claim in that said housing includes a lid (22,62) arranged to
enable said porous member to be abutted against said ink supply port yet provide at least one air space (24,63)
in the housing.

10. An ink tank cartridge as claimed in claim 9, in which said lid includes a communication hole (23,61) for communi-
cating with said air space.
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An ink cartridge as claimed in any preceding claim, further comprising a resilient porous member (78) disposed
within said ink supply port in the vicinity of the through holes of said ink supply needle when the ink tank is used
in combination with an ink jet recording apparatus.

An ink tank cartridge of claim 11, wherein said resilient porous member has a capillary force which is substantially
the same as that of said porous member accommodated within said housing for being impregnated with ink.

An ink tank cartridge as claimed in any one of claims 11 or 12, wherein said ink supply port comprises a step
portion (81) formed inside thereof with which said resilient porous member engages.

An ink tank cartridge as claimed in any one of the preceding claims, wherein said sealing means includes a metal
layer.

An ink tank cartridge as claimed in claim 14, wherein said sealing means also includes a high polymer film, and
said metal layer is laminated to the high polymer film.

Anink tank cartridge as claimed in any of claims 1 to 13, wherein said sealing means comprises a high polymer film.

A combination of an ink jet printer and an ink tank cartridge as claimed in any preceding claim wherein said through
holes of said needle are formed perpendicularly to a direction in which said needle penetrates.

A combination of an ink jet printer and an ink tank cartridge as claimed in claim 17, wherein an outer diameter R
of said ink supply needle is within a range of 2-4 mm and a length L is set to be below 2.5 mm between one of the
upper of said through holes to said packing means when said ink tank cartridge is mounted on said needle.

A combination of an ink jet printer and an ink tank cartridge as claimed in any one of claims 17 or 18, wherein said
ink supply needle comprises a plurality of through holes at a side surface thereof through which the ink passes.

Patentanspriiche

1.

2,

3.

Tintentankpatrone fiir eine Aufzeichnungsvorrichtung vom Tintenstrahltyp, wobei die Patrone in entfernbarer Weise
an einer Durchgangslécher (36, 94) aufweisenden Tintenzufuhrnadel (14, 90) der Aufzeichnungsvorrichtung an-
gebracht ist, wobei die Patrone umfasst:
ein Gehause (11, 50);
ein pordses Glied (21, 64), welches in dem Gehause aufgenommen ist, um mit einer Tinte getrankt zu werden;
einen Tintenzufuhranschluss (15, 53, 71), welcher in einer Bodenflache des Gehauses ausgebildet ist, wobei
der Tintenzufuhranschluss eine obere Offnung (16, 54) aufweist, welche dem porésen Glied zugewandt ist,
und eine untere (")ffnung aufweist, welche vom Boden des Gehduses wegweist;

gekennzeichnet durch:

ein Abdichtmittel (19, 57, 73), welches in dem Tintenzufuhranschluss bereitgestellt ist, wobei das Abdichtmittel
derart angeordnetist, dass es in nachgiebiger Weise an einem auReren Umfang der Tintenzufuhrnadel anliegt;

ein Versiegelungsmittel (20, 60, 77), welches einen mit der unteren Offnung des Tintenzufuhranschlusses
verbundenen Diinnfilm zum Versiegeln der Offnung und zum DurchstoRenwerden mit der Tintenzufuhrnadel

umfasst; und

ein Mittel (58, 74, 75), welches eine Offnung zum Aufnehmen der Tintenzufuhrnadel (14, 90) aufweist und
zwischen dem Abdichtmittel und dem Versiegelungsmittel angeordnet ist.

Tintentankpatrone gemafl Anspruch 1, wobei das Abdichtmittel ein elastisches Dichtungsglied ist.

Tintentankpatrone gemaR Anspruch 1 oder 2, wobei das Mittel (58, 74, 75), welches eine Offnung zum Aufnehmen
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der Tintenzufuhrnadel (14, 90) aufweist, ein Verhinderungsmittel (58) umfasst, um zu verhindern, dass abgebro-
chene Stlicke des Versiegelungsmittels weiter in den Tintenzufuhranschluss eindringen, wenn die Tintenzufuhr-
nadel das Versiegelungsmittel durchstoRt.

Tintentankpatrone gemanR Anspruch 3, wobei das Abdichtmittel und das Verhinderungsmittel als Einheit ausgebil-
det sind.

Tintentankpatrone gemaR einem der vorangehenden Anspriiche, wobei das porése Glied in einem Bereich in der
Nahe des Tintenzufuhranschlusses zusammengepresst ist.

Tintentankpatrone gemaR einem der vorangehenden Anspriiche, wobei der Tintenzufuhranschluss von der Bo-
denflache nach aufien vorsteht.

Tintentankpatrone gemaf einem der vorangehenden Anspriiche, weiterhin umfassend einen Flansch (45), welcher
von einem unteren Ende des Tintenzufuhranschlusses vorsteht.

Tintentankpatrone gemafR einem der vorangehenden Anspriiche, weiterhin umfassend zwei Elektroden (26, 27,
65a, 65b, 80), von welchen eine in dem Tintenzufuhranschluss angeordnet ist und die andere in dem Gehause,
um einen Zustand nahezu aufgebrauchter Tinte zu erfassen.

Tintentankpatrone gemaf einem der vorangehenden Anspriiche, wobei das Gehause einen Deckel (22, 62) um-
fasst, welcher derart angeordnet ist, dass das pordse Glied an dem Tintenzufuhranschluss anliegt und dennoch
wenigstens einen Luftraum (24, 63) in dem Gehause bereitstellt.

Tintentankpatrone gemaR Anspruch 9, wobei der Deckel ein Verbindungsloch (23, 61) zur Verbindung mit dem
Luftraum umfasst.

Tintentankpatrone gemaR einem der vorangehenden Anspriiche, weiterhin umfassend ein nachgiebiges pordses
Glied (78), welches in dem Tintenzufuhranschluss in der Nahe der Durchgangslécher der Tintenzufuhrnadel an-
geordnet ist, wenn der Tintentank in Verbindung mit einer Tintenstrahlaufzeichnungsvorrichtung verwendet wird.

Tintentankpatrone gemaR Anspruch 11, wobei das nachgiebige porése Glied eine Kapillarkraft aufweist, die im
Wesentlichen dieselbe wie jene des pordsen Gliedes ist, das in dem Gehause aufgenommen ist, um mit Tinte
getrankt zu werden.

Tintentankpatrone gemaf einem der Anspriiche 11 oder 12, wobei der Tintenzufuhranschluss einen an seiner
Innenseite gebildeten Stufenabschnitt (81) umfasst, mit dem das nachgiebige porése Glied in Eingriff steht.

Tintentankpatrone gemaf einem der vorangehenden Anspriiche, wobei das Versiegelungsmittel eine Metallschicht
umfasst.

Tintentankpatrone gemaR Anspruch 14, wobei das Versiegelungsmittel auch einen hochpolymeren Film umfasst
und die Metallschicht an den hochpolymeren Film laminiert ist.

Tintentankpatrone gemaR einem der Anspriiche 1 bis 13, wobei das Versiegelungsmittel einen hochpolymeren
Film umfasst.

Kombination aus einem Tintenstrahldrucker und einer Tintentankpatrone gemaR einem der vorangehenden An-
spriche, wobei die Durchgangslocher der Nadel senkrecht zu einer Richtung gebildet sind, in welcher die Nadel
durchstoft.

Kombination aus einem Tintenstrahldrucker und einer Tintentankpatrone gemaR Anspruch 17, wobei ein Aul3en-
durchmesser R der Tintenzufuhrnadel in einem Bereich von 2 bis 4 mm liegt, und eine Lange L auf weniger als
2,5 mm zwischen einem der oberen der Durchgangsldcher und dem Abdichtmittel eingestellt ist, wenn die Tinten-
tankpatrone auf der Nadel befestigt ist.

Kombination aus einem Tintenstrahldrucker und einer Tintentankpatrone gemaR einem der Anspriiche 17 oder
18, wobei die Tintenzufuhrnadel eine Mehrzahl von Durchgangsléchern an einer ihrer Seitenflachen umfasst, durch
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welche die Tinte stromt.

Revendications

1.

10.

1.

Cartouche de réservoir d'encre pour un appareil d'enregistrement du type a jet d'encre, la cartouche étant montée
de facon amovible sur une aiguille d'alimentation en encre (14, 90) ayant des trous débouchants (36, 94) de
I'appareil d'enregistrement, la cartouche comportant :

un boitier (11, 50);

un élément poreux (21, 64) logé dans ledit boitier afin d'étre imprégné avec une encre;

un orifice d'alimentation en encre (15, 53, 71) formé dans une surface inférieure dudit boitier, ledit orifice
d'alimentation en encre ayant une ouverture supérieure (16, 54) face au dit élément poreux et une ouverture
inférieure orientée a I'écart du fond dudit boitier; caractérisée par :

des moyens d'étanchéité (19, 57, 73) prévus a l'intérieur dudit orifice d'alimentation en encre, lesdits
moyens d'étanchéité étant prévus pour buter de maniere élastique contre une périphérie extérieure de
ladite aiguille d'alimentation en encre;

des moyens d'obturation (20, 60, 77) comportant un film mince collé sur I'ouverture inférieure de I'orifice
d'alimentation en encre afin d'obturer I'ouverture et destiné a étre pénétré par ladite aiguille d'alimentation
en encre; et

des moyens (58, 74, 75) ayant une ouverture destinée a accepter l'aiguille d'alimentation en encre (14,
90) et disposés entre les moyens d'étanchéité et les moyens d'obturation.

Cartouche de réservoir d'encre selon la revendication 1, caractérisée en ce que lesdits moyens d'étanchéité sont
constitués par un élément d'étanchéité élastique.

Cartouche de réservoir d'encre selon la revendication 1 ou la revendication 2, dans laquelle lesdits moyens (58,
74, 75) ayant une ouverture destinée a accepter I'aiguille d'alimentation en encre (14, 90) comportent des moyens
d'arrét (58) destinés a arréter des morceaux cassés desdits moyens d'obturation qui entrent dans l'orifice d'ali-
mentation en encre lorsque l'aiguille d'alimentation en encre pénétre lesdits moyens d'obturation.

Cartouche de réservoir d'encre selon la revendication 3, caractérisée en ce que lesdits moyens d'étanchéité et
lesdits moyens d'arrét sont formés d'une maniere unitaire.

Cartouche de réservoir d'encre selon I'une quelconque des revendications précédentes, caractérisée en ce que
I'élément poreux est comprimé au niveau d'une zone au voisinage dudit orifice d'alimentation en encre.

Cartouche de réservoir d'encre selon I'une quelconque des revendications précédentes, caractérisée en ce que
ledit orifice d'alimentation en encre dépasse a l'extérieur de ladite surface inférieure.

Cartouche de réservoir d'encre selon I'une quelconque des revendications précédentes, comportant en outre une
bride (45) qui dépasse d'une extrémité inférieure de l'orifice d'alimentation en encre.

Cartouche de réservoir d'encre selon I'une quelconque des revendications précédentes, comportant en outre deux
électrodes (26, 27, 65a, 65b, 80), I'une disposée dans l'orifice d'alimentation en encre et l'autre dans le boitier
pour la détection d'une condition de fin d'encre proche.

Cartouche de réservoir d'encre selon I'une quelconque des revendications précédentes, caractérisée en ce que
ledit boitier comprend un couvercle (22, 62) disposé afin de permettre au dit élément poreux d'étre en butée contre
ledit orifice d'alimentation en encre tout en procurant au moins un espace d'air (24, 63) dans le boftier.

Cartouche de réservoir d'encre selon la revendication 9, dans laquelle ledit couvercle comprend un trou de com-
munication (23, 61) destiné a la communication avec ledit espace d'air.

Cartouche de réservoir d'encre selon lI'une quelconque des revendications précédentes, comportant en outre un

élément poreux élastique (78) disposé a l'intérieur dudit orifice d'alimentation en encre au voisinage des trous
débouchants de ladite aiguille d'alimentation en encre lorsque le réservoir d'encre est utilisé en combinaison avec
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un appareil d'enregistrement a jet d'encre.

Cartouche de réservoir d'encre selon la revendication 11, dans laquelle ledit élément poreux élastique a une force
capillaire qui est sensiblement la méme que celle dudit élément poreux logé a l'intérieur dudit boitier afin d'étre
imprégné avec de I'encre.

Cartouche de réservoir d'encre selon l'une quelconque des revendications 11 ou 12, dans laquelle ledit orifice
d'alimentation en encre comprend une partie de palier (81) formée a l'intérieur avec laquelle s'engage ledit élément
poreux élastique.

Cartouche de réservoir d'encre selon l'une quelconque des revendications précédentes, dans laquelle lesdits
moyens d'obturation comprennent une couche métallique.

Cartouche de réservoir d'encre selon la revendication 14, dans laquelle lesdits moyens d'obturation comprennent
également un film de haut polymere, et ladite couche métallique est stratifiée sur le film de haut polymere.

Cartouche de réservoir d'encre selon l'une quelconque des revendications 1 a 13, dans laquelle lesdits moyens
d'obturation comportent un film de haut polymeére.

Combinaison d'une imprimante a jet d'encre et d'une cartouche de réservoir d'encre selon I'une quelconque des
revendications précédentes, dans laquelle lesdits trous débouchants de ladite aiguille sont formés perpendiculai-
rement a une direction dans laquelle pénétre ladite aiguille.

Combinaison d'une imprimante a jet d'encre et d'une cartouche de réservoir d'encre selon la revendication 17,
dans laquelle un diameétre extérieur R de ladite aiguille d'alimentation en encre est dans une plage de 2 a 4 mm
et une longueur L est établie afin d'étre en dessous de 2,5 mm entre |'un des trous supérieurs desdits trous dé-
bouchants desdits moyens d'étanchéité lorsque ladite cartouche de réservoir d'encre est montée sur ladite aiguille.

Combinaison d'une imprimante a jet d'encre et d'une cartouche de réservoir d'encre selon I'une quelconque des

revendications 17 ou 18, dans laquelle ladite aiguille d'alimentation en encre comprend plusieurs trous au niveau
d'une surface latérale a travers lesquels passe I'encre.

12



EP 1241 012 B1

153"“ -'A “—18 27

13— : 41
T 19 Y
1% e
e ST Fi62
6
P47
3 @)
8
o ==
158 36 E?l» 36 15
Z"."... [/ ...:.. '.‘. 18
i
F16.3 AN |

13



EP 1241 012 B1

Vee
%R 30 {31
. Déﬁ;%%ﬁwm_-EOMPARATOR—-—OUTPUT SIGNAL
Mg ] PRESET VALUE
PRESET VALUE GENERATING
™27 CIRCUT | A2
< FI1G.4
37
38
i F1G.5
f NVALE  OPENING
i
SATURATION { .
POINT ! e
i
v {
= !
>Z '
— !
a9 —
5=
kS
>3
d 7Y1:ARS 1 WEEK ¢ . d
2 YA TIME PERIOD

FIG.6

14



EP 1241 012 B1

Lf] "V1S
“0 197 420
_ A _t5
/—__\Lé
F’
F1G.7
y, bb
/63 Hm ﬁé_/
OO SONN NN NN \\\/51
D N N <
- G F1G.8
A jlso
C ' f\é/éll-
v . Y
2 : %
% TR i
A #
S IR LI 55. Y]
4 \\ | 650 ,
1 M HAN e ‘
777 - ﬁ»
53— ~65a
/JJ' 58 j
60 59 /
|/
Fl1G.9-1 1
%
A .
A .
A -
V1
F1G.9-I

15



EP 1241 012 B1

4 Zlk
é! L1
g LS
A A
% ! 57
B < : “ B
B_L‘ N ‘& _%8
60 e~ 1| 1677 t\..J %0
F 1l G.10A-1 FlG.10A2
(1
NS
|
} 2/ 51
N
BY . r 18
l & < —58
Wt 60 -
Fl G.10A-3
AT G
23» 3 70
/ \4/57
BY . @/iB
w et 58
60" 1 Ll

F1G.10B

F1G.10A-5

16



EP 1241 012 B1

M "{73
79 1 /| 80
T [ L/
P ///ﬁ
V///]fo/ A4l
o B E=d 5 S
(LR ==
75— Nagg 77
FIGMN

F1G.12

17



EP 1241 012 B1

- FIG.13A

Vet

g o RS

71
= =5
|
TIII77 7/ 8 g’/L/
13 b ., W
LS 7] 3
| | lk—-\77

F1G.138

18



	bibliography
	description
	claims
	drawings

