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(54) Method of charging ink into an ink cartridge
(57)  Amethod of charging ink into an ink cartridge is

described, in which the ink cartridge includes: a foam
chamber; an ink supply port formed in a wall of said ink
cartridge; and a porous body for absorbing ink being
accommodated within said foam chamber and posi-
tioned to engage said ink supply port for delivery of ink
thereto to define a space in said foam chamber between
said porous body and the wall bearing a through hole.
The ink cartridge has at least two insertion through
holes in a wall thereof, said wall defining at least one of
said walls of said foam chamber.

The method comprises the steps of: inserting an
exhausting hollow needle to be connected to an
exhauster through a first of said through holes into the
space in said foam chamber; inserting an ink injecting
hollow needle through a second of said plurality of
through holes into said porous member; exhausting the
interior of said cartridge; injecting ink through said ink
injecting hollow needle after the exhausting operation
has been completed; removing said hollow needles;
and sealing said cartridge.
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Description

[0001] The present invention relates to a method of
charging ink into an ink cartridge.

[0002] In aninkjet printer in which the carriage carry-
ing the ink jet recording head also carries an ink con-
tainer, measures are taken to prevent pressure
fluctuations of the ink due to the oscillation of the ink
caused by the movement of the carriage, and defective
painting due to foaming. That is, as proposed in EP-A-
581531, the ink container of an ink jet printer is divided
into two regions. A porous body is accommodated in a
region on the recording head side, and ink is contained
in the other region.

[0003] Such structure is advantageous in obviating
inconvenience caused by the oscillation of the ink to a
possible extent since the ink is supplied to the recording
head through the porous body.

[0004] However, the porous body functions merely as
a filter, and this means that it is the ink within the ink
chamber, not the ink in the porous body, that substan-
tially is the remaining amount of ink. Therefore, when
the ink within the ink chamber runs out, the printer can
no longer print. In addition, in a color printer or the like
that uses inks of a plurality of colors, the amounts of
remaining ink vary from one ink chamber to another
even if the inks of all the colors have been supplied
simultaneously since all the inks are not necessarily
consumed equally in color printing. As a result, ink
remains within the cartridge in liquid form when the car-
tridge is replaced, and when the cartridge is discarded
the ink may leak out and contaminate the environment.
In addition, the user may unnecessarily become appre-
hensive over unbalanced consumption of ink and the
possibility of one of the colors running out.

[0005] The present invention intends to overcome
these problems. The object is solved by the method of
charging ink into an ink cartridge according to inde-
pendent claim 1.

[0006] Further advantages, features, aspects and
details of the invention are evident from the dependent
claims, the description and the accompanying drawings.
The claims are intended to be understood as a first non
limiting approach of defining the invention in general
terms.

[0007] The invention relates generally to a method of
charging ink into the cartridge and more specifically to a
method of charging ink into the cartridge suitable for a
ink jet printer in which a carriage carries an ink jet
recording head and an ink cartridge and in which the ink
is replenished by replacing the cartridge.

[0008] Generally speaking, in accordance with the
invention, a method of charging ink into an ink cartridge
is provided. The ink cartridge includes: a foam cham-
ber; an ink supply port formed in a wall of said ink car-
tridge; and a porous body for absorbing ink being
accommodated within said foam chamber and posi-
tioned to engage said ink supply port for delivery of ink
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thereto to define a space in said foam chamber between
said porous body and the wall bearing a through hole.
The ink cartridge has at least tow insertion through
holes in a wall thereof, said wall defining at least one of
said walls of said foam chamber.

[0009] The method comprises the steps of: inserting
an exhausting hollow needle to be connected to an
exhauster through a first of said through holes into the
space in said foam chamber; inserting an ink injecting
hollow needle through a second of said plurality of
though holes into said porous member; exhausting the
interior of said cartridge; injecting ink through said ink
injecting hollow needle after the exhausting operation
has been completed; removing said hollow needles;
and sealing said cartridge.

[0010] The invention accordingly comprises the sev-
eral steps and the relation of one or more of such steps
with respect to each of the others and the apparatus
embodying features of construction, combinations of
elements and arrangement of parts which are adapted
to effect such steps, all as exemplified in the following
detailed disclosure

[0011] For a fuller understanding of the invention, ref-
erence is made to the following description taken in con-
nection with the accompanying drawings, in which:

FIGS. 1a and 1b are cross sectional views respec-
tively showing an ink cartridge as utilized in a first
embodiment of the invention;

FIGS. 2a and 2b are diagrams respectively showing
the structure of the upper surface of a foam cham-
ber of a frame body, in which FIG. 2a shows a con-
dition before a seal is bonded; and FIG. 2b shows a
condition after the seal has been bonded;

FIG. 3 is a diagram and cross-sectional view illus-
trative of an exemplary method of charging ink into
the cartridge according to the invention;

FIG. 4 is a cross-sectional view showing how a
packing member of the ink cartridge is fitted with an
ink supply needle when the ink cartridge is attached
to a recording head;

FIG. 5 is a graph showing a relationship between
ink consumption, pressure, and amount of ink
remaining within the ink chamber; and

FIG. 6 and FIG. 7 are cross-sectional views respec-
tively showing other exemplary packing movers for
sealing the ink supply needle.

Referring first to FIGS. 1a and 1b, an ink cartridge as
utilized in a first embodiment of the invention is shown.
In FIGS. 1a and 1b, reference numeral 1 denotes a con-
tainer main body, which is divided into three chambers
4, 5, 6 by partition plates 2, 3. Each of the chambers 4,
5, 6 is further divided into a foam chamber and an ink
chamber by a partition, only foam chamber 411, ink
chamber 412 and partition 410 of chamber 4, being vis-
ible in FIG. 1a. The remaining chambers 5 and 6 are
essentially identical to chamber 4, foam chambers 511
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and 611 of chambers 5 and 6 being visible in FIG. 1b.
Each foam chamber 411, 511, 611 is designed to
accommodate a respective porous body 420, 520, 620,
made of an elastic material that is suitable for absorbing
ink, and each ink chamber as exemplified by ink cham-
ber 412 is designed to directly contain liquid ink. The
volumes of the porous bodies 420, 520, 620 before
insertion in the respective foam chambers 411, 511,
611 are larger than the capacity of the respective foam
chambers 411, 511 and 611, so that each of the porous
bodies 420, 520 or 620 is accommodated in the respec-
tive foam chamber 411, 511 or 611 in a compressed
condition.

[0012] An ink supply port shaped to receive an ink
supply needle of a recording head is arranged at the
lower end of each of the respective foam chambers 411,
511 and 611, ink supply ports 413 and 513 of foam
chambers 411 and 511 respectively being visible in FIG.
1b. The opening of the container main body 1 is sealed
with a cover member 16 that has exhausting through
holes 414, 514 and 614 and ink injecting through holes
415, 515 and 615 at positions confronting the respective
foam chambers 411, 511 and 611 (see FIGS. 1a, 1b,
2a, 2b).

[0013] The remainder of the features will be described
with respect to chamber 4, but it is understood that. par-
allel structure exists in both chambers 5 and 6. Projec-
tions 416a and 416b are formed so as to surround
through holes 414 and 415, respectively at regions on
the bottom surface of cover member 16 confronting
foam chamber 411. These projections 416a and 416b
bias porous body 420 onto the bottom surface of the
corresponding foam chamber 411 in which ink supply
port 413 is formed.

[0014] Projections 416a which confront ink supply port
413 are formed so as to be longer than projections 416b
so that the lower end of projection 416a is positioned
lower than that of projection 416b. This allows porous
body 420 in the vicinity of ink supply port 413 to be com-
pressed at the highest pressure.

[0015] On the bottom of foam chamber 411 is an
inwardly projected portion 422 that compresses porous
body 420 conjointly with cover member 16. At an upper
portion of projected portion 422 is a recessed portion
423 and one end of through hole 424. Recessed portion
423 forms an empty space with a predetermined open
area, and through hole 424 communicates with
recessed portion 423 at one end thereof and communi-
cates with a packing member 430 (o be described later)
at the other end thereof.

[0016] A filter 425 is fixed to the top of recessed por-
tion 423. Filter 425 has a 15x30 mm? ink passage area.
Packing member 430 is attached to the lower end of
through hole 424. Packing member 430 is made of an
elastic material and has the uppermost opening tapered
downward so as to have its upper opening wider than its
lower opening.
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[0017] Reference is now made to FIG. 4, which
depicts packing member 30 similar to packing member
430. As shown in FIG. 4, packing member 30 is made of
an elastic material such as rubber and has a tapered
portion 32 so as to be funnel-shaped. A cylindrical por-
tion 31 has walls which are thicker than the other walls
of packing member 30. An annular projection 31a is
formed in the outer periphery of cylindrical portion 31 to
be received in a corresponding groove on the wall of the
ink supply port to hold the packing member in place.
Cylindrical portion 31 is coupled through a thin-walled
connecting portion 34 that is connected to the large
diameter portion of tapered portion 32 so that packing
member 30 is fitted with ink supply port 13 so that the
upper annular end 33 of tapered portion 32 abuts the
confronting innermost stepped portion of the of ink sup-
ply port such as stepped portion 413a (FIG. 1a). Fur-
ther, the inner diameter of a lower opening 32a of
tapered portion 32 is set to such a value as to be slightly
smaller than the outer diameter of an ink supply needle
50.

[0018] As a result of this construction, packing mem-
ber 30 is reliably retained in the ink supply port by cylin-
drical portion 31, and the upward movement of annular
upper end 33 of packing member 30 is blocked by the
corresponding innermost stepped portion of the ink
supply port, such as stepped portion 413a. Therefore,
packing member 30 becomes firmly fixed to the ink sup-
ply port when attaching and detaching the ink supply
needle 50 thereto and therefrom. Further, since tapered
portion 32, which ensures airtightness with respect to
ink supply needle 50, is fixed to the ink supply port by
thin-walled connecting portion 34, tapered portion 32 is
movable to some extent without being so deformed as
to break the airtight seal with ink supply needle 50. As a
result, tapered portion 32 can be maintained in airtight
contact with respect to ink supply needle 50 while
absorbing a relative positional displacement of the ink
supply body with respect to ink supply needle 50.
[0019] Each partition, such as partition 410 dividing a
foam chamber such as foam chamber 411, from an ink
chamber such as ink chamber 412 has a gas-liquid
replacement communication hole such as communica-
tion hole 419, visible in FIG. 1a, which is an elongated
hole extending a predetermined height directly from the
bottom of the container. Each gas-liquid replacement
communication hole preferably extends over only a por-
tion of the width of the partition. Discussion will now
continue with respect to compartment 4, keeping in
mind that compartments 5 and 6 have parallel structure.
Porous body 420 is accommodated in foam chamber
411 so that part of porous body 420 is in contact with
communication hole 419 and so that porous body 420 is
elastically compressed by the portion of partition wall
410 adjacent communication hole 419 to some extent.
[0020] In use, when a sufficient quantity of ink is con-
sumed during printing by passing through ink supply
port 413 as needed from porous body 420, ink passes
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from ink chamber 412 through gas-liquid replacement
communication hole 419 and air passes from exhaust-
ing through hole 414 (which acts as an ambient air vent
as more particularly described below), through porous
body 420, through gas-liquid replacement communica-
tion hole 419 to ink chamber 412. Porous body 420 is
compressed so as to be raised about 5 to 10 mm from
the bottom surface of container 1 by projected portion
422. As a result, porous body 420 receives a tensile
force acting in a direction indicated by an arrow A in Fig.
1a, which in turn decreases the rate of compression in a
region B close to communication hole 419, thereby
making it likely that the replacement of the air within the
communication hole 419 with the ink within the ink
chamber 412 will be affected.

[0021] To obviate this problem, the embodiment of the
invention is designed so that porous body 420 comes in
intimate contact with communication hole 419 reliably
by setting a distance C between projected portion 422
and communication hole 419 to not less than 1.5 times
of the height of projected portion 422.

[0022] As a result of this design, porous body 420 is
most highly compressed in the vicinity of filter 425 on
top of the projected portion 422 and less compressed
toward communication hole 419. Thus, the capillary
force gradually increases accordingly toward the top of
projected portion 422 from communication hole 419,
thereby allowing the ink within ink chamber 412 to be
introduced to the through hole 424 reliably.

[0023] Reference is now made to FIGS. 2a and 2b
which depict an outer view of an example of cover mem-
ber 16. In FIG. 2a and 2b, reference numerals 414, 514
and 614 and 415, 515 and 615 denote the aforemen-
tioned through holes that are formed in the region under
which porous bodies 420, 520 and 620 are respectively
contained. One group of the through holes, through
holes 414, 514 and 614 in this example are connected
to air communication ports 441, 541, 641 through
meandering grooves 440, 540, 640.

[0024] These grooves 440, 540, 640 form capillary
tubes when a seal 42 covering through holes 414, 514
and 614, and 415, 515 and 615 as well as the air com-
munication ports 441, 541 and 641 has been bonded to
cover 16 after an ink injecting operation (to be described
later) has been performed. A cutting line 44, shown in
FIG. 2b, is provided in advance at a portion of seal 42
close to air communication ports 441, 541 and 641, so
that the air communication ports can be exposed simply
by pulling up a tongue strip 45, to provide ambient air to
the interior of the foam chambers while minimizing
evaporation of ink therefrom.

[0025] In order to fill each chamber 4, 5 and 6 of the
thus designed cartridge, the cartridge is placed in a
chamber under negative pressure with the ink supply
ports thereof sealed by a film, such as film 446 sealing
ink supply port 413, as shown in FIG. 3 (depicting only
compartment 4, which is parallel in structure to com-
partments 5 and 6). Under this condition, one injecting
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needle N401 and the other injecting needle N402 are
inserted while keeping exhausting through hole 414 and
ink injecting through hole 415 airtight using sealing
members S414, S415. Injecting needle N401 is inserted
into the upper space of foam chamber 411 above
porous body 420, and injecting needle N402 is inserted
toward the bottom of foam chamber 411 through porous
body 420 so as to be as close to communication hole
419 as possible. An exhauster P4 is connected to inject-
ing needle N401, and the other injecting needle N402 is
closed by a valve V401.

[0026] When exhauster P4 is operated under this con-
dition, foam chamber 411 and ink chamber 412 are fur-
ther evacuated. When these chambers 411 and 412 are
evacuated to a predetermined pressure, the exhauster
P4 is stopped to hold a predetermined pressure. There-
after, the other injecting needle N402 is placed in fluid
communication with a measuring tube K4 by opening
valve V401. Then, the ink contained within measuring
tube K4 is absorbed into porous body 420, and flows
into ink chamber 412 via communication hole 419.
[0027] The valve V401 of the injecting needle N402 is
closed when a certain amount of ink is flown into the
cartridge from the measuring tube K4, so that the
exhauster P4 is released to ambient air and accordingly
the foam chamber 411 and the ink chamber 412 have
atomospheric pressure. For this operation, the ink con-
tained in the foam chamber 411 flows downwardly.
Under this condition, the injecting needles N401 and
N402 are removed from the seal through holes 414 and
415. In this condition where the measuring tube K4 is in
a decompressed condition, the valve V402 is released
to allow ink to introduce and then the valve V402 is
closed and the system stands by until the next ink injec-
tion is operated.

[0028] When such an amount of ink as defined by the
measuring tube K4 has been introduced, injecting nee-
dles N401 and N402 and sealing members S414 and
8415 are removed and seal 42 is bonded to the outer
surface of cover member 16 to seal through holes 414,
514 and 614 and 415, 515 and 615, meandering
grooves 440, 540 and 640, and air communication ports
441, 541 and 641 under the evacuated condition.
[0029] As a result, foam chamber 411 and ink cham-
ber 412 are maintained in a low pressure (below atmos-
pheric) state, which keeps the injected ink also in a low
pressure state. Since the ink is injected into ink cham-
ber 412 via porous body 420 in this way, the ink can be
spread out into each of the tiny holes of porous body
420. In addition, the entire inside of the cartridge can be
maintained in a low pressure state, which in turn pre-
vents the pressure from excessively increasing due to
an increase in temperature during storage. Hence, the
ink charging rate can be improved, and the cartridge
can therefore be downsized.

[0030] The thus constructed cartridge is designed to
cause the throughholes 414, 514 and 614 of foam
chambers 411, 511 and 611 to communicate with
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respective air communication ports 441, 541 and 641
through capillary tubes formed by grooves 440, 540 and
640 and seal 42 when tongue strip 45 is removed.
Therefore, the cartridge can prevent leakage of the ink
from the throughholes irrespective of differences in
pressure with respect to the recording head, while pre-
venting evaporation of the ink.

[0031] Referring again to FIG. 4, when an ink supply
port such as ink supply port 413 of the ink cartridge is
aligned with an ink supply needle 50 of the recording
head and pushed thereon under this condition, a
tapered portion 51 of ink supply needle 50 abuts the
hole of the packing member while passing through a
film 46. Tapered portion 32 of packing member 30,
which is funnel shaped to be gradually expanded
upward, allows ink supply needle 50 to pass there-
through while being elastically deformed while in elastic
contact with the tapered portion 51.

[0032] If ink supply needle 50 is used in such a man-
ner as to be inserted into packing member 30, the ink
supply port and ink supply needle 50 can be sealed reli-
ably. That is, even if the ink supply needle of the record-
ing head is slightly displaced horizontally with respect to
the center of packing member 30, tapered portion 32
accommodates ink supply needle 50 by the elasticity
thereof once the point of ink supply needle 50 has been
fitted into the hole of packing member 30.

[0033] When the ink is consumed due to printing, the
amount of ink in porous body 420 is reduced and as a
result, the pressure is also decreased. Therefore, pres-
sure within ink chamber 412 overcomes the ink retain-
ing force of porous body 420 in the vicinity of
communication hole 419 so that air bubbles are admit-
ted into ink chamber 412 through communication hole
419. As aresult, the pressure within ink chamber 412 is
increased to aid in transferring the ink into foam cham-
ber 411.

[0034] The ink introduced into foam chamber 411
slightly increases the ink level in foam chamber 411
when it is absorbed by porous body 420, and when the
ink retaining force of porous body 420 in the vicinity of
communication hole 419 reaches equilibrium with the
pressure within the ink chamber 412, the flow of ink
from ink chamber 412 to foam chamber 411 stops.
[0035] FIG. 5 depicts the ink levels during this proc-
ess. In FIG. 5, reference character A denotes the pres-
sure of the porous body in foam chamber 411; and
reference character B, the amount of ink within ink
chamber 412. As is apparent from this diagram, when
the ink initially charged into porous body 420 has been
consumed to a predetermined level w1 and the pres-
sure of porous body 420 has been reduced to a prede-
termined value, i.e., to such an extent as to allow the
pressure within ink chamber 412 to overcome the ink
retaining force of porous body 420 in the vicinity of com-
munication hole 419, the ink within ink chamber 412
gradually flows into foam chamber 411 until the ink
retaining force of porous body 420 in the vicinity of com-
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munication hole 419 is restored to equilibrium with the
pressure within ink chamber 412.

[0036] Therefore, although the ink within ink chamber
412 gradually decreases, the pressure of porous body
420 is maintained substantially constant, thereby allow-
ing the ink to be supplied to the recording head under a
predetermined pressure difference.

[0037] When the ink has been consumed to a prede-
termined level w2 by the recording head, printing can be
continued with the ink that has been absorbed by
porous body 420 since an amount of ink equal to that
when the ink has been intermittently supplied from ink
chamber 412 to foam chamber 411 still remains in
porous body 420 although the ink within ink chamber
412 has been depleted. A predetermined amount of ink
Aw can still be supplied to the recording head until print-
ing can no longer be continued from the time all ink
within the ink chamber 412 has been absorbed by
porous body 420. To positively utilize this feature of the
invention, the ratio in volume of foam chamber 411 to
the ink chamber 412 is set so that the amount of ink
contained in foam chamber 411 is from the same to
three times that contained in ink chamber 412. When
the ink has been consumed to a predetermined level
w3, no more ink is supplied from porous body 420 to the
printer head and no further printing will take place.
[0038] A preferred ink cartridge to be utilized in the
inventive method will now be described in detail herein-
below. The liquid absorbing rate of porous body 420 is
80%, in other words, the porous body can absorb ink
amounting to 80% of its volume, for example. If the ratio
in volume between foam chamber 411 and ink chamber
412 is set to 2:1, then about 20% of the total amount of
ink charged in the ink tank is consumed at an initial
stage from foam chamber 411 (W1 of FIG. 5), about
40% of the total amount of ink charged in the ink tank is
retained in porous body 420, and about 40% of the total
amount of ink charged in the ink tank is retained in ink
chamber 412 and is gradually absorbed into foam
chamber 411 to be used up. When the ink within ink
chamber 412 has been used up (W2 in FIG. 5), 40% of
the total amount of ink charged still remains in foam
chamber 411. Thereafter, the ink that is equivalent to
30% of the total amount of ink charged in the ink tank is
consumed during printing, so that about 10% of the total
amount of ink initially charged in the ink tank finally
remains within foam chamber 411 after printing can no
longer be performed. In this embodiment, the porous
member is initially charged with about 3/2 times the
amount of ink initially charged into ink chamber 412.
[0039] [f container main body 1 is formed of an essen-
tially transparent or translucent material, in the case of
supplying inks of three colors out of a single cartridge,
variations in ink levels within the ink chambers attributa-
ble to inconsistent ink consumption can be identified by
a visual check, which in turn contributes to freeing the
user from needlessly worrying about how much ink still
remains in the respective ink chambers and from poten-
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tially running out of ink of a particular color. In addition,
since the inks are unlikely to be present in any of the ink
chambers in liquid form but rather are absorbed by the
respective porous bodies at the time the used cartridge
is discarded, the leakage of the inks from the cartridge
can be prevented. This result can be assured if the user
is alerted by means of an instruction to replace the used
cartridge with a new one when all of the ink within each
of the ink chambers have been supplied to their associ-
ated porous bodies. This contributes to a more environ-
mentally sound product. Moreover, since the absence of
ink within an ink chamber 412 indicates a near-end con-
dition of the ink within the whole cartridge, the ink can
be replenished readily by preparing a new cartridge in
order to protect against the running out of ink.

[0040] Reference is now made to FIG. 6 which depicts
an example of a packing member 630 for sealing the ink
supply needle constructed in accordance with a second
embodiment of the invention. Elements similar to those
in the first embodiment are given like reference numer-
als. This packing member is characterized as having a
self-aligning ring, which is made of a soft resin material
and includes a ringlike needle surrounding seal 60, a
ringlike port surrounding seal 61, and a thin-walled con-
ical connecting ring 62 that connects needle surround-
ing seal 60 to port surrounding seal 61 so that both
seals 60 and 61 are integrated with each other. Needle
surrounding seal 60 has a circular cross-section whose
inner diameter is slightly smaller than the outer diameter
of ink supply needle 50. Port surrounding seal 61 has a
circular section whose outer diameter is slightly larger
than the inner diameter of ink supply port 13. Port sur-
rounding seal 61 is arranged on the ink supply needle
insertion entrance side of packing member 630.

[0041] A movable bush 64 is attached to the outer cir-
cumferential surface of needle surrounding seal 60 so
as to prevent the expansion of the outer diameter of seal
60. Movable bush 64 is L-shaped in cross-section taken
in the radial direction and has a smaller diameter than
the inner diameter of the innermost portion of ink supply
port 13. A fixed bush 65 is arranged inside the port sur-
rounding seal 61. Fixed bush 65 is L-shaped in section
to serve as a guide for inserting ink supply needle 50.
Fixed bush 65 is mounted so that movable bush 64 is
allowed to come in slidable contact with the innermost
stepped portion 13a of supply port 13 in such a manner
as to set port surrounding seal 61 into ink supply port 13
while insuring fixed bush 65 does not come into contact
with needle surrounding seal 60.

[0042] Further, radially extending linear projections 66
are formed on the surface of movable bush 64 is main-
tained in slidable contact with the innermost stepped
portion 13a of ink supply port 13. A plurality of through
holes 67 are formed between the linear projections 66,
so that when the ink is injected with the inside of the car-
tridge evacuated to a negative pressure, the air within
the packing member is allowed to escape to the outside
of the self-aligning ring through holes 67 between the
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linear projections 66.

[0043] When the cartridge is inserted with an ink sup-
ply needle 50 aligned with an ink supply port 13, ink
supply needle 50 pierces film 46 that seals ink supply
port 13, and passes through film 46 into the through
hole while being maintained in intimate contact with
movable bush 64. Ink supply needle 50 is arranged so
that tapered portion 51 thereof is allowed to go along
the innermost portion of needle surrounding seal 60. In
addition, thin-walled conical connecting ring 62 can be
deformed to permit needle surrounding seal 60 and
movable bush 64 to be displaced in the radial direction,
so that the outer circumference of ink supply needle 50
is sealed without excessively deforming needle sur-
rounding seal 60 itself. Needle surrounding seal 60 and
bush 64 thus perform a self-alignment function.

[0044] Reference is now made to FIG. 7 which depicts
a packing member 730 for sealing ink supply needle 50
constructed in accordance with third embodiment of the
invention. Elements similar to those in the previous
embodiments are given like reference numerals. Pack-
ing member 730 includes a first annular seal 70, a sec-
ond annular seal 71, and a bush 72. Seal 70 has a
circular cross-section and is an elastic member that
abuts innermost stepped portion 13a of ink supply port
13. Seal 71 has a circular cross-section and is an elastic
member that is located on the film 46 side of seal 70.
Bush 72 is provided to fix these two seals 70 and 71 to
ink supply port 13, with seals 70 and 71 being main-
tained in elastic contact with each other. The inner
diameter of each of the two seals 70 and 71 is selected
so as to be slightly smaller than the outer diameter of ink
supply needle 50 and the outer diameter of each of the
seals 70 and 71 is selected so as to be slightly larger
than the inner diameter of ink supply port 13.

[0045] When the cartridge is pushed into position for
use with ink supply port 13 of the cartridge aligned with
ink supply needle 50, ink supply needle 50 pierces film
46 and passes through second seal 71 and first seal 70.
Although part of the film 46 enters into ink supply port
13 while being biased by ink supply needle 50 at this
instance, second seal 71 located on the lower side of
first seal 70 blocks the upward movement of film 46. As
aresult, first seal 70 can reliably seal the circumference
of the ink supply needle 50.

[0046] A useful ink cartridge for an ink jet printer to be
used in conjuction with the method of the invention,
comprises: a main body shaped to define an ink cham-
ber for retaining liquid ink and a foam chamber main-
tained in fluid communication with said ink chamber
through a communication hole; an ink supply port
formed in a wall of said foam chamber; and a porous
body for absorbing ink being accommodated within said
foam chamber so that the compression of said porous
body in at least a region confronting said ink supply port
is higher than the compression in a region not confront-
ing said ink supply port; whereby said ink cartridge sup-
plies ink from said ink chamber via said porous body
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and said ink supply port.

[0047] The method may, for example, be used in an
ink jet recording apparatus for outputting ink onto a
recording medium, comprising: a recording head for
gjecting ink; and an ink tank cartridge removably mount-
able onto said recording head of said ink jet recording
apparatus for delivery of ink thereto, including: a main
body shaped to define an ink chamber for retaining lig-
uid ink and a foam chamber maintained in fluid commu-
nication with said ink chamber through a
communication hole; an ink supply port formed in a wall
of said foam chamber; and a porous body for absorbing
ink being accommodated within said foam chamber so
that the compression of said porous body in at least a
region confronting said ink supply port is higher than the
compression in a region not confronting said ink supply
port, the ratio between the amount of ink initially
charged in said ink chamber and that of ink absorbed in
said porous body being in the range of from 1:1 to 1:3;
whereby said ink cartridge supplies ink from said ink
chamber via said porous body and said ink supply port.
[0048] The inventive method is further useful in a sys-
tem for supplying ink to an ink jet recording apparatus
and outputting ink onto a recording medium, said sys-
tem comprising: a recording head for ejecting ink; and
an ink tank cartridge removably mountable onto said
recording head of said ink jet recording apparatus for
delivery of ink thereto, including: a main body shaped to
define an ink chamber for retaining liquid ink and a foam
chamber maintained in fluid communication with said
ink chamber through a communication hole; an ink sup-
ply port formed in a wall of said foam chamber; and a
porous body for absorbing ink being accommodated
within said foam chamber so that the compression of
said porous body in at least a region confronting said ink
supply port is higher than the compression in a region
not confronting said ink supply port, the ratio between
the amount of ink initially charged in said ink chamber
and that of ink absorbed in said porous body being in
the range of from 1:1 to 1:3; whereby said ink cartridge
supplies ink from said ink chamber via said porous body
and said ink supply port.

[0049] It will thus be seen that the aspects set forth
above, among those made apparent from the preceding
description are efficiently obtained and, since certain
changes may be made in carrying out the above
method and in the constructions set forth without
departing from the scope of the invention, it is intended
that all matter contained in the above description and
shown in the accompanying drawings shall be inter-
preted as illustrative and not in a limiting sense.

[0050] It is also to be understood that the following
claims are intended to cover all of the generic and spe-
cific features of the invention herein described and all
statements of the scope of the invention which, as a
matter of language, might be said to fall therebetween.
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Claims

1. A method of charging ink into an ink cartridge, the
ink cartridge including:

a foam chamber;

an ink supply port formed in a wall of said ink
cartridge; and

a porous body for absorbing ink being accom-
modated within said foam chamber and posi-
tioned to engage said ink supply port for
delivery of ink thereto to define a space in said
foam chamber between said porous body and
the wall bearing a through hole, said ink car-
tridge having at least two insertion through
holes in a wall thereof, said wall defining at
least one of said walls of said foam chamber;
the method comprising the steps of:

inserting an exhausting hollow needle to
be connected to an exhauster through a
first of said through holes into the space in
said foam chamber;

inserting an ink injecting hollow needle
through a second of said plurality of
through holes into said porous member;
exhausting the interior of said cartridge;
injecting ink through said ink injecting hol-
low needle after the exhausting operation
has been completed;

removing said hollow needles; and
sealing said cartridge.

2. The method of claim 1, wherein said ink cartridge is
sealed in a location at below atmospheric pressure.

3. The method of claim 1 or 2, wherein said exhaust-
ing needle opposes to said ink supply port.

4. The method of any of claims 1 to 3, wherein said
cartridge further includes an ink chamber for retain-
ing liquid ink maintained in fluid communication with
said foam chamber through a communication hole,
and said ink supply port is adjacent said communi-
cation hole.

5. The method of claim 4, wherein said ink injecting
hollow needle is inserted into said porous member
so as to reach the vicinity of said communication
hole.

6. The method of claim 4, wherein an end of said ink
injecting needle is located adjacent said communi-
cation hole.

7. The method of claim 6, wherein the end of said ink
injecting needle is located between said ink supply
port and said communication hole.
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The method of any of claims 4 to 6, wherein the ink
is injected into said foam chamber and subse-
quently flows into said ink chamber through said
communication hole.
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FIG. 1a
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FiG. 4
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