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Description

[0001] The present invention relates to an ink car-
tridge and a method of charging ink into the 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
printing 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 an ink cartridge
according to independent claim 1, by an ink jet record-
ing apparatus according to independent claim 20 and by
the system for supplying ink to an ink jet recording
apparatus of independent claim 25.

[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 an ink car-
tridge and more specifically to an ink cartridge suitable
for an 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, an ink cartridge for an ink jet printer is pro-
vided. The ink cartridge includes: an ink chamber for
retaining liquid ink; a foam chamber maintained in fluid
communication with the ink chamber through a commu-
nication hole; and an ink supply port formed in a wall of
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the ink cartridge. A porous body for absorbing ink is
accommodated in the foam chamber. The ink cartridge
supplies the ink within the ink chamber to a recording
head via the porous body and the ink supply port. The
porous body is compressed in at least a region of the
porous body confronting the ink supply port so that the
compression ratio in the vicinity of the ink supply port
becomes high. The ratio between the amount of ink ini-
tially charged in the ink chamber and that of ink
absorbed in the porous body is in the range from 1:1 to
1:3.

[0009] Accordingly, it is an aspect of the invention to
provide an ink cartridge capable of avoiding environ-
mental pollution and unnecessary apprehension on the
part of the user by totally absorbing all of the ink remain-
ing in the cartridge in liquid form at the time of replacing
the ink cartridge in the porous body.

[0010] Another aspect of the invention is to provide an
ink cartridge capable of preventing leakage of the ink to
the outside by causing all the ink to be absorbed in the
porous body at the time of discarding the cartridge.
[0011] A further aspect of the invention is to provide
an ink cartridge capable of relating the timing at which
the ink within the ink chamber runs out to an indication
to the user of a "near end” condition.

[0012] The invention accordingly comprises the appa-
ratus embodying features of construction, combinations
of elements and arrangement of parts which are exem-
plified in the following detailed disclosure

[0013] 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 depicted in accord-
ance with 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;

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 members
for sealing the ink supply needle.

[0014] Referring first to FIGS. 1a and 1b, an ink car-
tridge constructed in accordance with a first embodi-
ment of the invention is shown. In FIGS. 1a and 1b,
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reference numeral 1 denotes a container 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 visible in FIG. la. The
remaining chambers 5 and 6 are essentially identical to
chamber 4, foam chambers 511 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 chamber 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 respective foam chamber 411,
511 or 611 in a compressed condition.

[0015] 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).

[0016] 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.

[0017] 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.

[0018] 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.

[0019] Afilter 425 is fixed to the top of recessed por-
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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.

[0020] 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.

[0021] 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.
[0022] 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. la, 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
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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.
[0023] 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
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.
la, 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.

[0024] 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.

[0025] 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.

[0026] 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.

[0027] 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.

[0028] In order to fill each chamber 4, 5 and 6 of the
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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
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.

[0029] 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.
[0030] 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.

[0031] 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.
[0032] 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
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an increase in temperature during storage. Hence, the
ink charging rate can be improved, and the cartridge
can therefore be downsized.

[0033] The thus constructed cartridge is designed to
cause the throughholes 414, 514 and 614 of foam
chambers 411, 511 and 611 to communicate with
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.

[0034] 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.

[0035] 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.

[0036] 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.

[0037] 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.
[0038] 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-
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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-
munication hole 419 is restored to equilibrium with the
pressure within ink chamber 412.

[0039] 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.

[0040] 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.
[0041] A preferred embodiment will now be described
in detail hereinbelow. 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 con-
sumed 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 equiva-
lent 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.
[0042] If 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,
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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-
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.

[0043] 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.

[0044] 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.

[0045] 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
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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
linear projections 66.

[0046] 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.

[0047] 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.

[0048] 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.

[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
department from the scope of the invention, it is
intended that all matter contained in the above descrip-
tion and shown in the accompanying drawings shall be
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interpreted 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.

Claims

1. Anink cartridge for an ink jet printer, comprising: a
main body (1) shaped to define an ink chamber
(412) for retaining liquid ink and a foam chamber
(411, 511, 611) maintained in fluid communication
with said ink chamber through a communication
hole (419); an ink supply port (413, 513, 613)
formed in a wall of said foam chamber (411); and a
porous body (420, 520, 620) for absorbing ink being
accommodated within said foam chamber (411,
511, 611) so that the compression of said porous
body in at least a region confronting said ink supply
port (413, 513, 613) is higher than the compression
in a region not confronting said ink supply port (413,
513, 613); whereby said ink cartridge supplies ink
from said ink chamber (412) via said porous body
(420, 520, 620) and said ink supply port (413, 513,
613),
characterized in that
the ratio between the amount of ink initially charged
in said ink chamber (412) and that of ink absorbed
in said porous body (420, 520, 620) is in the range
of from 1:1 to 1:3.

2. The ink cartridge of claim 1, wherein at least a por-
tion of said main body (1) in the region of said ink
chamber (412) is formed of one of a transparent
and a translucent material to permit the amount of
liquid ink in the ink chamber (412) to be visually
determined.

3. The ink cartridge of claims 1 or 2, wherein the vol-
ume of the porous member (420, 520, 620) before
insertion in said foam chamber (411, 511, 611) is
greater than the volume of the foam chamber (411,
511, 611) so that the porous member (420, 520,
620) is compressed in the region of said communi-
cation hole (419), said ink supply port (413, 513,
613) being formed from a projecting member (422)
extending into said foam chamber (411, 511, 611)
and formed with an opening (424) at its distal end
for receipt of ink from said porous member (420,
520, 620), said projecting member (422) being
spaced from said communication hole (419) a dis-
tance such that the compression of said porous
member (420, 520, 620) adjacent said communica-
tion hole (419) is less than the compression of the
porous member (420, 520, 620) at the distal end of
said projecting member (422) and essentially grad-
ually increases from said communication hole (419)
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to the distal end of said projecting member (422).

The ink cartridge of claim 3, wherein the distance
between said projecting member (422) and said
communication hole (419) is not less than 1.5 times
of the height of said projecting member (422).

The ink cartridge of one of the preceding claims,
further comprising: an ink injecting throughhole
(415, 515, 615) and an exhausting throughhole
(414, 514, 614) formed in the region of said main
body (1) confronting said foam chamber (411, 511,
611); and a meandering groove (440, 540, 640)
formed in an outer surface of said main body (1)
and communicating with one of said throughholes
(414, 415, 514, 515, 614, 615) and a seal member
(42) on said outer surface, said throughholes (414,
415, 514, 515, 614, 615) and groove (440, 540,
640) defining a passage between ambient air and
said one throughhole.

The ink cartridge of one of the preceding claims,
further comprising: a projecting portion of said ink
supply port (413, 513, 613) projecting inwardly into
said foam chamber (411, 511, 611), the wall of said
main body (1) facing the distal end of said project-
ing portion being formed with projections extending
into said foam chamber in a region essentially
opposite said distal end.

The ink cartridge of one of the preceding claims,
further comprising a packing member (30, 430,
730, 630) of said ink supply port dimensioned to
receive an ink supply needle (50) of said ink jet
printer.

The ink cartridge of claim 7, wherein said packing
member (30, 430, 730, 630) is formed as a funnel-
shaped packing made of an elastic material so as to
have the opening facing the interior of the foam
chamber (411, 511, 611) wider than a lower open-
ing (32a).

The ink cartridge of claim 7 or 8, wherein said pack-
ing member (30, 430, 630, 730) further comprises:
a cylindrical portion (31) which is thick-walled and is
supported by an inner surface of said ink supply
port; and a tapered portion (32) which is connected
to said cylindrical portion (31) through a thin-walled
connecting portion (34).

The ink cartridge of one of claims 7 to 9, wherein
said packing member (30, 430, 730, 630) is formed
into a self-aligning seal including: a first annular
seal member (60, 70) whose inner diameter is
slightly smaller than an outer diameter of said ink
supply needle (50) and whose outer diameter is
smaller than the adjacent inner diameter of said ink
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supply port (413, 513, 613); a second annular seal
member (61, 71) whose outer diameter is slightly
larger than the adjacent inner diameter of said ink
supply port (413, 513, 613); and a thin-walled con-
necting member (62) connecting said first (60, 70)
and second seal members (61, 71) to each other,
whereby said first annual seal member can be dis-
placed laterally in said ink supply port.

The ink cartridge of one of claims 7 to 10, further
comprising: an annular movable bush (64) being
arranged on an outer circumferential surface of said
first seal member (60) serving to regulate expan-
sion of said first seal member during insertion of
said ink supply needle.

The ink cartridge of one of claims 7 to 11, further
comprising: a fixed bush (65) arranged on an inner
circumferential surface of said second seal member
(61) to fix said second seal member to the interior
of said ink supply port.

The ink cartridge of one of claims 7 to 12, said
packing member (30, 430, 530, 630) comprising: a
first annular seal member (71) in contact with a
bush (72); and a second annular seal member (70)
in contact with said first annular seal member (71)
and said ink supply port, each said seal member
having an inner diameter slightly smaller than an
outer diameter of the ink supply needle (50).

The ink cartridge of one of the preceding claims,
further comprising: a plurality of sets of said foam
and ink chambers, each set of chambers consisting
of a foam chamber and an ink chamber containing
a different color ink, said sets of chambers being
integrated into a single ink cartridge, each of said
foam chambers containing one of said porous bod-
ies.

The ink cartridge of claim 14, wherein at least a por-
tion of said main body in the region of said ink
chamber is formed of one of a transparent and a
translucent material to permit the amount of liquid
ink in the ink chamber to be visually determined.

The ink cartridge of claim 14 or 15, and including a
projected portion of the ink supply port in each foam
chamber which projects toward an inside of the
foam chamber, said projected portion locally elasti-
cally biasing the porous body in the associated
foam chamber in the vicinity of the distal end of said
projected portion so that a compression in the vicin-
ity of said ink supply port is locally increased.

The ink cartridge of one of the claims 14 to 16, fur-
ther comprising: a projection for biasing each
porous body onto the ink supply port formed on an
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inner wall of said foam chamber confronting the ink
supply port.

The ink cartridge of one of the claims 14 to 17,
wherein the volume of each of said porous bodies
before insertion in the associated foam chamber is
larger than the volume of the associated foam
chamber.

The ink cartridge of claim 18, wherein said porous
member is compressed in the region of said com-
munication hole, said ink supply port being formed
from a projecting member extending into said foam
chamber and formed with an opening at its distal
end for receipt of ink from said porous member,
said projecting member being spaced from said
communication hole a distance such that the com-
pression of said porous member adjacent said
communication hole is less than the compression of
the porous member at the distal end of said project-
ing member and essentially gradually increases
from said communication hole to the distal end of
said projecting member.

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 mountable onto said recording head of
said ink jet recording apparatus for delivery of ink
thereto, including: a main body (1) shaped to define
an ink chamber for retaining liquid ink (412) and a
foam chamber (411, 511, 611) maintained in fluid
communication with said ink chamber through a
communication hole (419); an ink supply port (413,
513, 613) formed in a wall of said foam chamber
(411, 511, 611); and a porous body (420, 520, 620)
for absorbing ink being accommodated within said
foam chamber (411, 511, 611) so that the compres-
sion of said porous body in at least a region con-
fronting said ink supply port is higher than the
compression in a region not confronting said ink
supply port whereby said ink cartridge supplies ink
from said ink chamber via said porous body and
said ink supply port, characterised in that the ratio
between the amount of ink initially charged in said
ink chamber and that of ink absorbed in said porous
body is in the range of from 1:1 to 1:3.

The ink jet recording apparatus of claim 20, wherein
at least a portion of said main body (1) in the region
of said ink chamber is formed of one of a transpar-
ent and a translucent material to permit the amount
of liquid ink in the ink chamber to be visually deter-
mined.

The ink jet recording apparatus of claim 20 or 21,
wherein the volume of the porous member before
insertion in said foam chamber (411, 511, 611) is
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greater than the volume of the foam chamber (411,
511, 611) so that the porous member (420, 520,
620) is compressed in the region of said communi-
cation hole (419), said ink supply port (413, 513,
613) being formed from a projecting member (422)
extending into said foam chamber (411, 511, 611)
and formed with an opening at its distal end for
receipt of ink from said porous member, said pro-
jecting member being spaced from said communi-
cation hole a distance such that the compression of
said porous member adjacent said communication
hole is less than the compression of the porous
member at the distal end of said projecting member
and essentially gradually increases from said com-
munication hole to the distal end of said projecting
member.

The ink jet recording apparatus of one of the claims
20 to 22, wherein the distance between said pro-
jecting member (422) and said communication hole
(419) is not less than 1.5 times of the height of said
projecting member.

The ink jet recording apparatus of one of claims 20
to 23, further comprising: an ink injecting through-
hole (415, 515, 615) and an exhausting through-
hole (414, 514, 614) formed in the region of said
main body (1) confronting said foam chamber (411,
511, 611) and a meandering groove (440, 540, 640)
formed in an outer surface of said main body (1)
and communicating with one of said througholes
and a seal member (42) on said outer surface, said
throughholes and groove defining a passage
between ambient air and said one throughhole.

A system for supplying ink to an ink jet recording
apparatus and outputting ink onto a recording
medium, said system 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 (1) shaped to define an ink
chamber for retaining liquid ink (412) and a foam
chamber (411, 511, 611) maintained in fluid com-
munication with said ink chamber through a com-
munication hole (419); an ink supply port (413, 513,
613) formed in a wall of said foam chamber (411,
511, 611); and a porous body (420, 520, 620) for
absorbing ink being accommodated within said
foam chamber (411, 511, 611) so that the compres-
sion of said porous body in at least a region con-
fronting said ink supply port is higher than the
compression in a region not confronting said ink
supply port whereby said ink cartridge supplies ink
from said ink chamber via said porous body and
said ink supply port, characterised in that the ratio
between the amount of ink initially charged in said
ink chamber and that of ink absorbed in said porous
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body is in the range of from 1:1 to 1:3.

The system of claim 25, wherein at least a portion
of said main body (1) in the region of said ink cham-
ber is formed of one of a transparent and a translu-
cent material to permit the amount of liquid ink in
the ink chamber to be visually determined.

The system of claim 25 or 26, wherein the volume
of the porous member (420, 520, 620) before inser-
tion in said foam chamber is greater than the vol-
ume of the foam chamber (411, 511, 611) so that
the porous member is compressed in the region of
said communication hole (419), said ink supply port
(413, 513, 613) being formed from a projecting
member (422) extending into said foam chamber
and formed with an opening at its distal end for
receipt of ink from said porous member, said pro-
jecting member being spaced from said communi-
cation hole a distance such that the compression of
said porous member adjacent said communication
hole is less than the compression of the porous
member at the distal end of said projecting member
and essentially gradually increases from said com-
munication hole to the distal end of said projecting
member.

The system of one of claims 25 to 27, wherein the
distance between said projecting member and said
communication hole is not less than 1.5 times of the
height of said projecting member.

The system of one of the claims 25 to 28, further
comprising: an ink injecting throughhole (415, 515,
615) and an exhausting throughhole (414, 514,
614) formed in the region of said main body (1) con-
fronting said foam chamber (411, 511, 611); and a
meandering groove (440, 540, 640) formed in an
outer surface of said main body (1) and communi-
cating with one of said throughholes and a seal
member (42) on said outer surface, said through-
holes and groove defining a passage between
ambient air and said one throughhole.

Patentanspriiche

1.

Tintenpatrone fur einen Tintenstrahldrucker mit:
einem Hauptkérper (1), der derart geformt ist, daB
eine Tintenkammer (412) zur Aufnahme von flussi-
ger Tinte und eine Schaumkammer (411, 511,
611), die in Fluidverbindung mit der Tintenkammer
durch ein Verbindungsloch (419) gehalten ist, fest-
gelegt werden; einer in einer Wand der Schaum-
kammer (411) ausgebildeten Tintenzufiihréffnung
(413, 513, 613); und einem pordsen Kérper (420,
520, 620) zur Absorption von Tinte, der derart in
der Schaumkammer (411, 511, 611) untergebracht
ist, daB die Kompression des porésen Kérpers in
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wenigstens einem Bereich, der der Tintenzufhrofi-
nung (413, 513, 613) zugewandt ist, héher ist als
die Kompression in einem Bereich, der nicht der
Tintenzufhroffnung (413, 513, 613) zugewandt ist;
wobei die Tintenpatrone Tinte von der Tintenkam-
mer (412) Giber den porésen Kérper (420, 520, 620)
und die Tintenzufihréffnung (413, 513, 613)
zuflhrt,

dadurch gekennzeichnet, daB

das Verhaltnis zwischen der urspriinglich in die Tin-
tenkammer (412) eingebrachten Tintenmenge und
der von dem porésen Kérper (420, 520, 620) absor-
bierten Tintenmenge im Bereich von 1:1 bis 1:3
liegt.

Tintenpatrone gemaB Anspruch 1, bei der wenig-
stens ein Abschnitt des Hauptkérpers (1) im
Bereich der Tintenkammer (412) aus einem Mate-
rial ausgewahlt aus der Gruppe bestehend aus
einem transparenten und einem durchsichtigen
Material gebildet ist, damit die in der Tintenkammer
(412) befindliche Tintenmenge visuell bestimmbar
ist.

Tintenpatrone gemaB Anspruch 1 oder 2, bei der
das Volumen des pordsen Elements (420, 520,
620) vor dem Einbringen in die Schaumkammer
(411, 511, 611) gréBer ist als das Volumen der
Schaumkammer (411, 511, 611), so daB das
porése Element (420, 520, 620) im Bereich des
Verbindungslochs (419) komprimiert wird, wobei
die Tintenzufthréffnung (413, 513, 613) aus einem
vorspringenden Element (422) ausgebildet ist, das
sich in die Schaumkammer (411, 511, 611)
erstreckt und mit einer an dessen distalen Ende
ausgebildeten Offnung (424) zur Aufnahme von
Tinte aus dem porésen Element (420, 520, 620)
versehen ist, wobei das vorspringende Element
(422) derart um eine Distanz von dem Verbin-
dungsloch (419) entfernt angeordnet ist, daB die
Kompression des pordésen Elements (420, 520,
620) benachbart zu dem Verbindungsloch (419)
weniger stark ist als die Kompression des porésen
Elements (420, 520, 620) am distalen Ende des
vorspringenden Elements (422) und sich im
wesentlichen graduell von dem Verbindungsloch
(419) zu dem distalen Ende des vorspringenden
Teils (422) erhéht.

Tintenpatrone gemaB Anspruch 3, bei der die
Distanz zwischen dem vorspringenden Element
(422) und dem Verbindungsloch (419) nicht weni-
ger als das 1,5-fache der Hbhe des vorspringenden
Elements (422) betragt.

Tintenpatrone gemaB einem der vorstehenden
Anspriche, die des weiteren umfaBt: ein Tintenein-
spritzdurchgangsloch (415, 515, 615) sowie ein
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AuslaBdurchgangsloch (414, 514, 614), die in dem
Bereich des Hauptkérpers (1) ausgebildet und der
Schaumkammer (411, 511, 611) zugewandt sind;
eine maandernde Nut (440, 540, 640), die in der
auBeren Oberflache des Hauptkérpers (1) gebildet
ist und mit einem der Durchgangsldcher (414, 415,
514, 515, 614, 615) und einem Dichtungselement
(42) auf der duBeren Oberflache verbunden ist,
wobei die Durchgangslécher (414, 415, 514, 515,
614, 615) und die Nut (440, 540, 640) einen Durch-
laB zwischen Umgebungsluft und dem einen
Durchgangsloch festlegen.

Tintenpatrone geman einem der vorhergehenden
Anspriche, die des weiteren umfaBt: einen vor-
springenden Abschnitt der Tintenzuflihréffnung
(413, 513, 613), der nach innen in die Schaumkam-
mer (411, 511, 611) vorsteht, wobei die Wand des
Hauptkérpers (1), die dem distalen Ende des vor-
springenden Abschnitts zugewandt ist, mit Vor-
springen ausgebildet ist, die sich in die
Schaumkammer in einem Bereich erstrecken, der
im wesentlichen dem distalen Ende gegeniber
liegt.

Tintenpatrone geman einem der vorhergehenden
Anspriiche, die des weiteren ein Abdichtungsele-
ment (30, 430, 730, 630) der Tintenzufiihréffnung
aufweist, das derart dimensioniert ist, daB es eine
Tintenzufthrnadel (50) des Tintenstrahldruckers
aufnehmen kann.

Tintenpatrone gemaB Anspruch 7, bei der das
Aodichtungsteil (30, 430, 730, 630) aus einer trich-
terférmigen Aodichtung aus elastischem Material
derart ausgebildet ist, daB die dem Inneren der
Schaumkammer (411, 511, 611) zugewandte Off-
nung breiter ist als eine untere Offnung (32a).

Tintenpatrone gemaB Anspruch 7 oder 8, bei der
das Abdichtungselement (30, 430, 630, 730) wei-
terhin umfaBt: einen zylindrischen Abschnitt (31),
der dickwandig ausgebildet ist und von einer inne-
ren Oberflache der Tintenzufiihréffnung gestitzt
wird; sowie einen sich verjiingenden Abschnitt (32),
der mit dem zylindrischen Abschnitt (31) durch
einem dinnwandigen Verbindungsabschnitt (34)
verbunden ist.

Tintenpatrone gemanB einem der Anspriiche 7 bis 9,
bei der das Abdichtungselement (30, 430, 730,
630) aus einer sich selbstausrichtenden Dichtung
gebildet ist, die umfaBt: ein erstes ringférmiges
Dichtungselement (60,70), dessen Innendurch-
messer geringflgig kleiner ist als ein AuBendurch-
messer der Tintenzuflhrnadel (50) und dessen
AuBendurchmesser kleiner ist als der benachbarte
Innendurchmesser der Tintenzufuhréffnung (413,
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513, 613); ein zweites ringférmiges Dichtungsele-
ment (61, 71), dessen AuBendurchmesser gering-
fugig gréBer ist als der benachbarte
Innendurchmesser der Tintenzufthréffnung (413,
513, 613); sowie ein dinnwandiges Verbindungs-
element (62), das das erste Dichtungselement (60,
70) und das zweite Dichtungselement (61, 71) mit-
einander verbindet, wobei das erste ringférmige
Dichtungselement lateral in der Tintenzufihréfi-
nung versetzt werden kann.

Tintenpatrone gemaB einem der Anspriiche 7 bis
10, die des weiteren umfaBt: eine ringférmige
bewegliche Buchse (64), die auf einer auBeren
Umfangsoberflache des ersten Dichtungselements
(60) angeordnet ist und dazu dient, die Aus-
dehnung des ersten Dichtungselements wéhrend
des Einsetzens der Tintenzufiihrnadel zu regulie-
ren.

Tintenpatrone gemaB einem der Anspriiche 7 bis
11, die des weiteren umfaBt: eine feste Buchse
(65), die auf einer inneren Umfangsoberflache des
zweiten Dichtungselements (61) angeordnet ist, um
das zweite Dichtungselement an dem Inneren der
Tintenzufhroffnung zu fixieren.

Tintenpatrone gemaB einem der Anspriiche 7 bis
12, wobei das Abdichtungselement (30, 430, 530,
630) umfaBt: ein erstes ringférmiges Dichtungsele-
ment (71) in Kontakt mit einer Buchse (72); und ein
zweites ringférmiges Dichtungselement (70) in
Kontakt mit dem ersten ringférmigen Dichtungsele-
ment (71) und der Tintenzufihréffnung, wobei
jedes Dichtungselement einen Innendurchmesser
aufweist, der geringflgig kleiner ist als ein AuBen-
durchmesser der Tintenzufiihrnadel (50).

Tintenpatrone geman einem der vorhergehenden
Anspriiche, die des weiteren umfaft: eine Mehrzahl
von Schaum- und Tintenkammernsétzen, wobei
jeder Kammersatz aus einer Schaumkammer und
einer Tintenkammer mit unterschiedlicher Farbtinte
besteht; wobei die Kammersétze in einer einzigen
Tintenpatrone integriert sind, wobei jede der
Schaumkammern einen der porésen Koérper ent-
halt.

Tintenpatrone gemaB Anspruch 14, bei der wenig-
stens ein Abschnitt des Hauptkérpers im Bereich
der Tintenkammer aus einem Material ausgewahlt
aus der Gruppe bestehend aus einem transparen-
ten und einem durchsichtigen Material gebildet ist,
um die in der Tintenkammer befindliche Tinten-
menge visuell zu bestimmen.

Tintenpatrone geméaB Anspruch 14 oder 15, die
einen vorspringenden Abschnitt der Tintenzufthr-
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offnung in jeder Schaumkammer aufweist, der zur
Innenseite der Schaumkammer vorsteht, wobei der
vorspringende Abschnitt den porésen Kérper in der
zugeordneten Schaumkammer in der Nahe des
distalen Ende des vorspringenden Abschnitts der-
art lokal elastisch vorspannt, daB eine Kompres-
sion in der Nahe der Tintenzufiihréffnung lokal
erhéht wird.

Tintenpatrone gemaB einem der Anspriiche 14 bis
16, die weiterhin umfaBt: einen Vorsprung zum Vor-
spannen jedes porésen Kérpers auf die Tintenzu-
fahréffnung, der an einer inneren Wand der
Schaumkammer der Tintenzufhréffnung zuge-
wandt ausgebildet ist.

Tintenpatrone gemaB einem der Anspriiche 14 bis
17, bei der das Volumen jedes pordsen Korpers vor
dem Einsetzen in die zugeordnete Schaumkammer
groBer ist als das Volumen der zugeordneten
Schaumkammer.

Tintenpatrone geméaB Anspruch 18, bei der das
porése Element im Bereich des Verbindungslochs
komprimiert wird, wobei die Tintenzufthréffnung
aus einem vorspringenden Element gebildet ist,
das sich in die Schaumkammer erstreckt und mit
einer an seinem distalen Ende ausgebildeten Off-
nung zur Aufnahme von Tinte aus dem porésen
Element versehen ist, wobei das vorspringende
Element derart um eine Distanz von dem Verbin-
dungsloch entfernt angeordnet ist, daB die Kom-
pression des pordsen Elements benachbart zu
dem Kommunikationsloch weniger stark ist als die
Kompression des porésen Elements am distalen
Ende des vorspringenden Elements und sich im
wesentlichen graduell von dem Verbindungsloch zu
dem distalen Ende des vorspringenden Teils
erhoéht.

Tintenstrahlaufzeichnungsvorrichtung zur Ausgabe
von Tinte auf ein Aufzeichnungsmedium, mit:
einem Aufzeichnungskopf zum Aussto8 von Tinte;
und einer Tintenpatrone, die I6sbar auf dem Auf-
zeichnungskopf der Tintenstrahlaufzeichnungsvor-
richtung anbringbar ist, um diesem Tinte
zuzufihren, umfassend: einen Hauptkérper (1), der
derart geformt ist, daB eine Tintenkammer zur Auf-
nahme von flissiger Tinte (412) und eine Schaum-
kammer (411, 511, 611), die in Fluidverbindung mit
der Tintenkammer durch ein Verbindungsloch (419)
gehalten ist, festgelegt werden; eine in einer Wand
der Schaumkammer (411, 511, 611) ausgebildete
Tintenzufohréffnung (413, 513, 613); und einem
pordsen Kérper (420, 520, 620) zur Absorption von
Tinte, der derart in der Schaumkammer (411, 511,
611) untergebracht ist, daB die Kompression des
pordésen Korpers in wenigstens einem Bereich, der
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der Tintenzufhréffnung zugewandt ist, héher ist
als die Kompression in einem Bereich, der nicht der
Tintenzufohréffnung zugewandt ist; wobei die Tin-
tenpatrone Tinte von der Tintenkammer Uber den
porésen Kérper und die TintenzufGhréffnung
zuflhrt,

dadurch gekennzeichnet, daB

das Verhaltnis zwischen der urspriinglich in die Tin-
tenkammer eingebrachte Tintenmenge und der von
dem pordésen Kérper absorbierten Tintenmenge im
Bereich von 1:1 bis 1:3 liegt.

Tintenstrahlaufzeichnungsvorrichtung geman
Anspruch 20, bei der wenigstens ein Abschnitt des
Hauptkérpers (1) im Bereich der Tintenkammer aus
einem Material ausgewahlt aus der Gruppe beste-
hend aus einem transparenten und einem durch-
sichtigen Material gebildet ist, damit die in der
Tintenkammer befindliche Tintenmenge visuell
bestimmbar ist.

Tintenstrahlaufzeichnungsvorrichtung geman
Anspruch 20 oder 21, bei der das Volumen des
porésen Elements vor dem Einbringen in die
Schaumkammer (411, 511, 611) gr6Ber ist als das
Volumen der Schaumkammer (411, 511, 611), so
daB das pordse Element (420, 520, 620) im Bereich
des Verbindungslochs (419) komprimiert wird,
wobei die Tintenzufihréffnung (413, 513, 613) aus
einem vorspringenden Element (422) ausgebildet
ist, das sich in die Schaumkammer (411, 511, 611)
erstreckt und mit einer an dessen distalen Ende
ausgebildeten Offnung zur Aufnahme von Tinte aus
dem pordésen Element versehen ist, wobei das vor-
springende Element derart um eine Distanz von
dem Verbindungsloch entfernt angeordnet ist, daB
die Kompression des porésen Elements benach-
bart zu dem Verbindungsloch weniger stark ist als
die Kompression des porésen Elements am dista-
len Ende des vorspringenden Elements und sich im
wesentlichen graduell von dem Verbindungsloch zu
dem distalen Ende des vorspringenden Teils
erhéht.

Tintenstrahlaufzeichnungsvorrichtung geman
einem der Anspriche 20 bis 22, bei der die Distanz
zwischen dem vorspringenden Element (422) und
dem Verbindungsloch (419) nicht weniger als das
1,5-fache der H6he des vorspringenden Elements
betragt.

Tintenstrahlaufzeichnungsvorrichtung geman
einem der Anspriiche 20 bis 23, die des weiteren
umfaBt: ein Tinteneinspritzdurchgangsloch (415,
515, 615) sowie ein AuslaBdurchgangsloch (414,
514, 614), die in dem Bereich des Hauptkérpers (1)
ausgebildet sind, der der Schaumkammer (411,
511, 611) zugewandt ist und eine maandernde Nut
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(440, 540, 640), die in der auBeren Oberflache des
Hauptkérpers (1) gebildet ist und mit einem der
Durchgangslécher und einem Dichtungselement
(42) auf der duBeren Oberflache verbunden ist,
wobei die Durchgangsldcher und die Nut einen
DurchlaB zwischen Umgebungsluft und dem einen
Durchgangsloch festlegen.

System zur Zufuhr von Tinte in eine Tintenstrahl-
aufzeichnungsvorrichtung und zur Ausgabe von
Tinte auf ein Aufzeichnungsmedium, wobei das
System umfaBt:

einen Aufzeichnungskopf zum Aussto3 von Tinte;
und eine Tintenpatrone, die Iésbar auf dem Auf-
zeichnungskopf der Tintenstrahlaufzeichnungsvor-
richtung anbringbar ist, um diesem Tinte
zuzufihren, umfassend: einen Hauptkédrper (1), der
derart geformt ist, daB eine Tintenkammer zur Auf-
nahme von flissiger Tinte (412) und eine Schaum-
kammer (411, 511, 611), die in Fluidverbindung mit
der Tintenkammer durch ein Verbindungsloch (419)
gehalten ist, festgelegt werden; eine in einer Wand
der Schaumkammer (411, 511, 611) ausgebildete
Tintenzufohréffnung (413, 513, 613); und einem
pordsen Kérper (420, 520, 620) zur Absorption von
Tinte, der derart in der Schaumkammer (411, 511,
611) untergebracht ist, daB die Kompression des
pordésen Korpers in wenigstens einem Bereich, der
der Tintenzufuhréffnung zugewandt ist, héher ist
als die Kompression in einem Bereich, der nicht der
Tintenzufthréffnung zugewandt ist; wobei die Tin-
tenpatrone Tinte von der Tintenkammer Uber den
porésen Koérper und die Tintenzufihréffnung
zuflhrt,

dadurch gekennzeichnet, daB

das Verhaltnis zwischen der urspringlich in die Tin-
tenkammer eingebrachte Tintenmenge und der von
dem pordsen Kérper absorbierten Tintenmenge im
Bereich von 1:1 bis 1:3 liegt.

System gemaB Anspruch 25, bei dem wenigstens
ein Abschnitt des Hauptk&rpers (1) im Bereich der
Tintenkammer aus einem Material ausgewahlt aus
der Gruppe bestehend aus einem transparenten
und einem durchsichtigen Material gebildet ist,
damit die in der Tintenkammer (412) befindliche
Tintenmenge visuell bestimmbar ist.

System gemaB Anspruch 25 oder 26, bei dem das
Volumen des pordésen Elements (420, 520, 620) vor
dem Einbringen in die Schaumkammer gréBer ist
als das Volumen der Schaumkammer (411, 511,
611), so dafB das porése Element im Bereich des
Verbindungslochs (419) komprimiert wird, wobei
die Tintenzufthrdffnung (413, 513, 613) aus einem
vorspringenden Element (422) ausgebildet ist, das
sich in die Schaumkammer erstreckt und mit einer
an dessen distalen Ende ausgebildeten Offnung
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zur Aufnahme von Tinte aus dem pordsen Element
versehen ist, wobei das vorspringende Element
derart um eine Distanz von dem Verbindungsloch
entfernt angeordnet ist, daB die Kompression des
porésen Elements benachbart zu dem Kommunika-
tionsloch weniger stark ist als die Kompression des
porésen Elements am distalen Ende des vorsprin-
genden Elements und sich im wesentlichen gradu-
ell von dem Verbindungsloch zu dem distalen Ende
des vorspringenden Teils erh6ht.

System gemaB einem der Ansprliche 25 bis 27, bei
dem die Distanz zwischen dem vorspringenden
Element und dem Verbindungsloch nicht weniger
als das 1,5-fache der Héhe des vorspringenden
Elements betragt.

System gemaB einem der Anspriiche 25 bis 28,
das des weiteren umfaBt: ein Tinteneinspritzdurch-
gangsloch (415, 515, 615) sowie ein AuslaBdurch-
gangsloch (414, 514, 614), die in dem Bereich des
Hauptkérpers (1) ausgebildet sind, der der
Schaumkammer (411, 511, 611) zugewandt ist;
und eine méaandernde Nut (440, 540, 640), die in
der auBeren Oberflache des Hauptkérpers (1)
gebildet ist und mit einem der Durchgangslécher
und einem Dichtungselement (42) auf der auBeren
Oberflache verbunden ist, wobei die Durchgangslo-
cher und die Nut einen DurchlaB zwischen Umge-
bungsluft und dem einen Durchgangsloch
festlegen.

Revendications

Cartouche d'encre pour une imprimante a jet
d'encre, comportant : un corps principal (1) con-
formé afin de définir une chambre d'encre (412)
destinée a retenir de I'encre liquide et une chambre
de mousse (411, 511, 611) maintenue en commu-
nication de fluide avec ladite chambre d'encre par
l'intermédiaire d'un trou de communication (419);
un orifice d'alimentation en encre (413, 513, 613)
formé dans une paroi de ladite chambre de mousse
(411); et un corps poreux (420, 520, 620) destiné a
absorber I'encre qui est regue dans ladite chambre
de mousse (411, 511, 611) de sorte que la com-
pression dudit corps poreux dans au moins une
zone face au dit orifice d'alimentation en encre
(413, 513, 613) est plus grande que la compression
dans une zone qui ne fait pas face au dit orifice
d'alimentation en encre (413, 513, 613); de sorte
que ladite cartouche d'encre délivre I'encre de
ladite chambre d'encre (412) par l'intermédiaire
dudit corps poreux (420, 520, 620) et dudit orifice
d'alimentation en encre (413, 513, 613),
caractérisée en ce que

le rapport entre la quantité d'encre initialement
chargée dans ladite chambre d'encre (412) et celle

10

15

20

25

30

35

40

45

50

55

13

d'encre absorbée dans ledit corps poreux (420,
520, 620) est dans laplagede 1:1a1:3.

Cartouche d'encre selon la revendication 1, dans
laquelle au moins une partie dudit corps principal
(1) dans la zone de ladite chambre d'encre (412)
est formée dans une matiére transparente ou trans-
lucide afin de permettre a la quantité d'encre liquide
dans la chambre d'encre (412) d'étre déterminée
visuellement.

Cartouche d'encre selon la revendication 1 ou 2,
dans laquelle le volume du corps poreux (420, 520,
620) avant insertion dans ladite chambre de
mousse (411, 511, 611) est plus grand que le
volume de la chambre de mousse (411, 511, 611)
de sorte que le corps poreux (420, 520, 620) est
comprimé dans la zone dudit trou de communica-
tion (419), ledit orifice d'alimentation en encre (413,
513, 613) étant formé par un élément saillant (422)
qui s'étend dans ladite chambre de mousse (411,
511, 611) et formé avec une ouverture (424) 4 son
extrémité distale pour la réception d'encre prove-
nant dudit corps poreux (420, 520, 620), ledit élé-
ment saillant (422) étant espacée dudit trou de
communication (419) d'une distance telle que la
compression dudit corps poreux (420, 520, 620) de
fagon adjacente au dit trou de communication (419)
est inférieure & la compression du corps poreux
(420, 520, 620) a l'extrémité distale dudit élément
saillant (422) et augmente essentiellement progres-
sivement depuis ledit trou de communication (419)
jusqu'a l'extrémité distale dudit élément saillant
(422).

Cartouche d'encre selon la revendication 3, dans
lequel la distance entre ledit élément saillant (422)
et ledit trou de communication (419) n'est pas infé-
rieure & 1,5 fois la hauteur dudit élément saillant
(422).

Cartouche d'encre selon l'une des revendications
précédentes, comportant en outre : un trou débou-
chant d'injection d'encre (415, 515, 615) et un trou
débouchant d'échappement (414, 514, 614) formés
dans la zone dudit corps principal (1) face a ladite
chambre de mousse (411, 511, 611); et une rainure
sinueuse (440, 540, 640) formée dans une surface
extérieure dudit corps principal (1) et communi-
quant avec un desdits trous débouchants (414,
415, 514, 515, 614, 615) et un élément d'étanchéité
(42) sur ladite surface extérieure, lesdits trous
débouchants (414, 415, 514, 515, 614, 615) et la
rainure (440, 540, 640) définissant un passage
entre l'air ambiant et ledit premier trou débouchant.

Cartouche d'encre selon I'une des revendications
précédentes, comportant en outre : une partie
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saillante dudit orifice d'alimentation en encre (413,
513, 613) qui dépasse vers l'intérieur dans ladite
chambre de mousse (411, 511, 611), la paroi dudit
corps principal (1) faisant face a I'extrémité distale
de ladite partie saillante qui est formée avec des
saillies qui s'étendent dans ladite chambre de
mousse dans une zone essentiellement opposée a
ladite extrémité distale.

Cartouche d'encre selon l'une des revendications
précédentes, comportant en outre un élément de
garniture d'étanchéité (30, 430, 730, 630) dudit ori-
fice d'alimentation en encre dimensionné afin de
recevoir une aiguille d'alimentation en encre (50) de
ladite imprimante a jet d'encre.

Cartouche d'encre selon la revendication 7, dans
laquelle ledit élément de garniture d'étanchéité (30,
430, 730, 630) est formé comme une garniture
d'étanchéité en forme d'entonnoir fabriquée dans
une matiére élastique de fagon a avoir I'ouverture
face a l'intérieur de la chambre de mousse (411,
511, 611) plus large qu'une ouverture inférieure
(32a).

Cartouche d'encre selon la revendication 7 ou 8,
dans laquelle ledit élément de garniture d'étan-
chéité (30, 430, 630, 730) comporte en outre : une
partie cylindrique (31) qui est & paroi épaisse et est
supportée par une surface interne dudit orifice d'ali-
mentation en encre; et une partie conique (32) qui
est reliée a ladite partie cylindrique (31) par l'inter-
médiaire d'une partie de raccordement & paroi
mince (34).

Cartouche d'encre selon I'une des revendications 7
a9, dans laquelle ledit élément de garniture d'étan-
chéité (30, 430, 730, 630) est sous la forme d'un
joint & auto-alignement comprenant : un premier
élément d'étanchéité annulaire (60, 70) dont le dia-
métre interne est légérement plus petit qu'un dia-
métre externe de ladite aiguille d'alimentation en
encre (50) et dont le diamétre externe est plus petit
que le diamétre interne adjacent dudit orifice d'ali-
mentation en encre (413, 513, 613); un deuxiéme
élément d'étanchéité annulaire (61, 71) dont le dia-
métre externe est Iégérement plus grand que le dia-
métre interne adjacent dudit orifice d'alimentation
en encre (413, 513, 613); et un élément de raccor-
dement conique a paroi mince (62) reliant lesdits
premier (60, 70) et deuxiéme éléments d'étanchéité
(61, 71) I'un a l'autre, de sorte que ledit premier élé-
ment annulaire d'étanchéité peut étre déplacé laté-
ralement dans ledit orifice d'alimentation en encre.

Cartouche d'encre selon une des revendications 7
a 10, comportant en outre : un manchon mobile
annulaire (64) qui est disposé sur une surface cir-
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conférentielle externe dudit premier élément
d'étanchéité (60) servant a réguler I'expansion
dudit premier élément d'étanchéité pendant l'inser-
tion de ladite aiguille d'alimentation en encre.

Cartouche d'encre selon I'une des revendications 7
a 11, comportant en outre : un manchon fixe (65)
disposé sur une surface circonférentielle interne
dudit deuxiéme élément d'étanchéité (61) afin de
fixer ledit deuxiéme élément d'étanchéité sur l'inté-
rieur dudit orifice d'alimentation en encre.

Cartouche d'encre selon I'une des revendications 7
a 12, ledit élément de garniture d'étanchéité (30,
430, 530, 630) comportant : un premier élément
d'étanchéité annulaire (71) en contact avec un
manchon (72); et un deuxiéme élément d'étan-
chéité annulaire (70) en contact avec ledit premier
élément d'étanchéité annulaire (71) et ledit orifice
d'alimentation en encre, chaque dit élément d'étan-
chéité ayant un diamétre interne Iégérement plus
faible gu'un diamétre externe de ladite aiguille d'ali-
mentation en encre (50).

Cartouche d'encre selon I'une des revendications
précédentes, comportant en outre : plusieurs
ensembles desdites chambres de mousse et
d'encre, chague ensemble de chambre se compo-
sant d'une chambre de mousse et d'une chambre
d'encre contenant une encre de couleur différente,
lesdits ensembles de chambre étant intégrés dans
une unique cartouche d'encre, chacune desdites
chambres de mousse contenant un desdits corps
poreux.

Cartouche d'encre selon la revendication 14, dans
laquelle au moins une partie dudit corps principal
dans la zone de ladite chambre d'encre est formée
dans une matiére transparente ou translucide afin
de permetire a la quantité d'encre liquide dans la
chambre d'encre d'étre déterminée visuellement.

Cartouche d'encre selon la revendication 14 ou 15,
et comprenant une partie saillante de l'orifice d'ali-
mentation en encre dans chague chambre de
mousse qui dépasse vers un intérieur de la cham-
bre de mousse, ladite partie saillante poussant
élastiquement localement le corps poreux dans la
chambre de mousse associé au voisinage de
I'extrémité distale de ladite partie saillante de sorte
qu'une compression au voisinage dudit orifice d'ali-
mentation en encre est localement accrue.

Cartouche d'encre selon I'une des revendications
14 4 16, comportant en outre : une saillie destinée
a pousser chaque corps poreux sur l'orifice d'ali-
mentation en encre formé sur une paroi intérieure
de ladite chambre de mousse face a l'orifice d'ali-
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mentation en encre.

Cartouche d'encre selon l'une des revendications
14 a4 17, dans laquelle le volume de chacun desdits
corps poreux avant insertion dans la chambre de
mousse associée est plus grand que le volume de
la chambre de mousse associée.

Cartouche d'encre selon la revendication 18, dans
laquelle ledit élément poreux est comprimé dans la
zone dudit trou de communication, ledit orifice d'ali-
mentation en encre étant formé par un élément
saillant qui s'étend dans ladite chambre de mousse
et formé avec une ouverture au niveau de son
extrémité distale pour la réception d'encre prove-
nant dudit élément poreux, ledit élément saillant
étant espacé dudit trou de communication d'une
distance telle que la compression dudit élément
poreux de fagon adjacente au dit trou de communi-
cation est inférieure a la compression de I'élément
poreux au niveau de I'extrémité distale dudit élé-
ment saillant et augmente essentiellement progres-
sivement depuis ledit trou de communication
jusqu'a I'extrémité distale dudit élément saillant.

Appareil d'enregistrement a jet d'encre destiné a
délivrer de I'encre sur un support d'enregistrement,
comportant : une téte d'enregistrement destinée a
éjecter de l'encre; et une cartouche de réservoir
d'encre pouvant étre montée de fagon amovible sur
ladite téte d'enregistrement dudit appareil d'enre-
gistrement & jet d'encre afin de délivrer de I'encre,
comprenant : un corps principal (1) conformé afin
de définir une chambre d'encre destinée a retenir
de I'encre liquide (412) et une chambre de mousse
(411, 511, 611) maintenue en communication de
fluide avec ladite chambre d'encre par lintermé-
diaire d'un trou de communication (419); un orifice
d'alimentation en encre (413, 513, 613) formé dans
une paroi de ladite chambre de mousse (411); etun
corps poreux (420, 520, 620) destiné a absorber
l'encre qui est regcue dans ladite chambre de
mousse (411, 511, 611) de sorte que la compres-
sion dudit corps poreux dans au moins une zone
face au dit orifice d'alimentation en encre est plus
grande que la compression dans une zone qui ne
fait pas face au dit orifice d'alimentation en encre,
de sorte que ladite cartouche d'encre délivre
I'encre de ladite chambre d'encre par lintermé-
diaire dudit corps poreux et dudit orifice d'alimenta-
tion en encre, caractérisé en ce que le rapport entre
la quantité d'encre initialement chargée dans ladite
chambre d'encre et celle d'encre absorbée dans
ledit corps poreux estdanslaplagede 1:14a1:3.

Appareil d'enregistrement a jet d'encre selon la
revendication 20, dans lequel au moins une partie
dudit corps principal (1) dans la zone de ladite
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chambre d'encre est formée dans une matiére
transparente ou translucide afin de permetire a la
quantité d'encre liquide dans la chambre d'encre
d'étre déterminée visuellement.

Appareil d'enregistrement a jet d'encre selon la
revendication 20 ou 21, dans lequel le volume de
I'élément poreux avant insertion dans ladite cham-
bre de mousse (411, 511, 611) est plus grand que
le volume de la chambre de mousse (411, 511,
611) de sorte que I'élément poreux (420, 520, 620)
est comprimé dans la zone dudit trou de communi-
cation (419), ledit orifice d'alimentation en encre
(413, 513, 613) étant formé par un élément saillant
(422) qui s'étend dans ladite chambre de mousse
(411, 511, 611) et formé avec une ouverture a son
extrémité distale pour la réception d'encre prove-
nant dudit élément poreux, ledit élément saillant
étant espacé dudit trou de communication d'une
distance telle que la compression dudit élément
poreux de fagon adjacente au dit trou de communi-
cation est inférieure a la compression de I'élément
poreux a l'extrémité distale dudit élément saillant et
augmente essentiellement progressivement depuis
ledit trou de communication jusqu'a I'extrémité dis-
tale dudit élément saillant.

Appareil d'enregistrement a jet d'encre selon l'une
des revendications 20 & 22, dans lequel la distance
entre ledit élément saillant (422) et ledit trou de
communication (419) n'est pas inférieure a 1,5 fois
la hauteur dudit élément saillant.

Appareil d'enregistrement a jet d'encre selon l'une
des revendications 20 a 23, comportant en outre :
un trou débouchant d'injection d'encre (415, 515,
615) et un trou débouchant d'échappement (414,
514, 614) formés dans la zone dudit corps principal
(1) face a ladite chambre de mousse (411, 511,
611); et une rainure sinueuse (440, 540, 640) for-
mée dans une surface extérieure dudit corps princi-
pal (1) et communiquant avec un desdits trous
débouchants et un élément d'étanchéité (42) sur
ladite surface extérieure, lesdits trous débouchants
et la rainure définissant un passage entre lair
ambiant et ledit premier trou débouchant.

Systéme destiné a délivrer de I'encre a un appareil
d'enregistrement a jet d'encre et a délivrer de
I'encre sur un support d'enregistrement, ledit sys-
téme comportant : une téte d'enregistrement desti-
née a éjecter de l'encre; et une cartouche de
réservoir d'encre pouvant étre montée de fagon
amovible sur ladite téte d'enregistrement dudit
appareil d'enregistrement a jet d'encre afin de déli-
vrer de I'encre, comprenant : un corps principal (1)
conformé afin de définir une chambre d'encre des-
tinée a retenir de I'encre liquide (412) et une cham-
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bre de mousse (411, 511, 611) maintenue en
communication de fluide avec ladite chambre
d'encre par lintermédiaire d'un trou de communica-
tion (419); un orifice d'alimentation en encre (413,
513, 613) formé dans une paroi de ladite chambre
de mousse (411); et un corps poreux (420, 520,
620) destiné a absorber I'encre qui est regue dans
ladite chambre de mousse (411, 511, 611) de sorte
que la compression dudit corps poreux dans au
moins une zone face au dit orifice d'alimentation en
encre est plus grande que la compression dans une
zone qui ne fait pas face au dit orifice d'alimentation
en encre, de sorte que ladite cartouche d'encre
délivre I'encre de ladite chambre d'encre par linter-
médiaire dudit corps poreux et dudit orifice d'ali-
mentation en encre, caractérisé en ce que le
rapport entre la quantité d'encre initialement char-
gée dans ladite chambre d'encre et celle d'encre
absorbée dans ledit corps poreux est dans la plage
dei1:14a1:3.

Systéme selon la revendication 25, dans lequel au
moins une partie dudit corps principal (1) dans la
zone de ladite chambre d'encre est formée dans
une matiére transparente ou translucide afin de
permettre a la quantité d'encre liquide dans la
chambre d'encre d'étre déterminée visuellement.

Systéme selon la revendication 25 ou 26, dans
lequel le volume de I'élément poreux avant inser-
tion dans ladite chambre de mousse est plus grand
que le volume de la chambre de mousse (411, 511,
611) de sorte que I'élément poreux est comprimé
dans la zone dudit trou de communication (419),
ledit orifice d'alimentation en encre (413, 513, 613)
étant formé par un élément saillant (422) qui
s'étend dans ladite chambre de mousse et formé
avec une ouverture a son extrémité distale pour la
réception d'encre provenant dudit élément poreux,
ledit élément saillant étant espacé dudit trou de
communication (419) d'une distance telle que la
compression dudit élément poreux de fagon adja-
cente au dit trou de communication est inférieure a
la compression de I'élément poreux a I'extrémité
distale dudit élément saillant et augmente essen-
tiellement progressivement depuis ledit trou de
communication jusqu'a I'extrémité distale dudit élé-
ment saillant.

Systéme selon 'une des revendications 25 a 27,
dans lequel la distance entre ledit élément saillant
et ledit trou de communication n'est pas inférieure a
1,5 fois la hauteur dudit élément saillant.

Systéme selon I'une des revendications 25 a 28,
comportant en outre : un trou débouchant d'injec-
tion d'encre (415, 515, 615) et un trou débouchant
d'échappement (414, 514, 614) formés dans la
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zone dudit corps principal (1) face a ladite chambre
de mousse (411, 511, 611); et une rainure sinueuse
(440, 540, 640) formée dans une surface extérieure
dudit corps principal (1) et communiquant avec un
desdits trous débouchants et un élément d'étan-
chéité (42) sur ladite surface extérieure, lesdits
trous débouchants et la rainure définissant un pas-
sage entre l'air ambiant et ledit premier trou débou-
chant.
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