
EP 0 425 254 B1 Description The present invention relates to an ink tank,
an ink jet head cartridge and an ink jet recording apparatus. 5     In the
past, in a liquid jet recording apparatus such as an ink jet recording
apparatus, generally, the ink was replenished by exchanging an empty ink
cartridge by a new cartridge containing a predetermined amount of ink. In
this case, if the ink jet recording head itself is cheap, a so-called
head/ink-tank integral cartridge wherein a head and an ink tank containing
a predetermined amount of ink are Integrally formed has been used. In such
a recording apparatus, since the recording head can be renewed without fail
10 whenever a predetermined amount of recording is finished (i.e., a
predetermined amount of ink is used up) due to the integral design of the
ink tank and the head, it is possible to always maintain the good recording
quality. And, even if the recording quality is worsened, since the ink jet
recording head itself can easily be replaced, it is possible to shorten the
down time of the recording apparatus. Further, in replenishing the ink, the
foreign matters can be prevented from being entered into the ink. 15     By
the way, such ink cartridge integrally incorporating the head includes the
ink tank for storing the ink and for supplying the ink to a discharging
portion. Such ink tank must meet the following functional requirements at
the least: (1) preventing the leakage of the ink; (2) preventing the
vaporization of the ink; 20   (3) storing a predetermined amount of ink and
supplying the ink to the discharging portion stably; and (4) not blocking
the discharge of the ink from the discharging portion. As ink tanks which
can meet such functional requirements, an ink tank including an ink bag and
an ink tank including an ink absorber therein for applying the negative
pressure to the ink at the discharging portion have been already known
(refer to Fig. 3 of U.S. Patent 4,095,237). 25     However, in the above
ink tank including the ink bag, with respect to the above requirement (4),
in order to avoid the blocking of the discharge of the ink from the
discharging portion due to the liquid head pressure of the ink, the
relative positional relationship between the recording head and the ink
tank is constructurally limited, and, further, it is necessary to provide a
case for enclosing the ink bag indepen- dently from the ink bag in view of
the treatment of the ink tank, thus making the ink tank expensive. On the
30 other hand, in the ink tank including the ink absorber which can avoid
the blocking of the discharge of the ink from the discharging portion due
to the liquid head pressure of the ink, it is practical that there is
provided a vent opening communicating the interior of the ink tank with the
atmosphere in order to cope with the change in pressure In the ink tank due
to the reduction of the ink amount in the tank (by ink consumption) and/or
due to the change in temperature of air in the tank. However, in this case,
the ink is 35  liable to be vaporized through the vent opening (this does
not meet the above requirement (2)), and, if the ink tank is left in this
condition for long time, an evil due to the vaporization of the ink will
occur. For example, the aqueous ink which has widely been used because it
is advantageous in view of the safety generally includes, as main
components, water, dye and non-volatile solvent. If the volatile compo-
nent such as water is vaporized, the ratio of the components included In
the ink itself will largely change, 40 thus affecting a bad influence upon
the fixing ability of the ink onto a paper and/or the recording feature
such as the ink density, and further clogging the discharging portion with
the ink due to the increase in the viscosity of the ink. Further, since the
effective available amount of the ink in the ink tank itself is decreased,
the economical disadvantage will also occur. Particularly, the smaller the
capacity of the ink tank or the cartridge of head/ink-tank integral type,
the more serious such evils derived from the change in 45 composition of
the ink and/or the reduction of the ink amount due to the vaporization of
the ink. US 4771295 discloses an assembly having an ink storage compartment
in which a polyurethane foam section is mounted for storing ink. The
storage compartment has an air vent to provide ventilation, and on the
inside of the compartment covering the air vent is a membrane. Whilst the
membrane prevents back- flow of ink through the air vent, it suffers from
the disadvantage that it becomes clogged by the ink, thereby 50 preventing
ventilation. The present invention has been made with these problems in
mind. According to the invention, there is provided an ink tank comprising
an outer casing; an absorbent material for storing ink therein; and a vent
in a wall of the outer casing for communicating the interior of the ink
tank with the atmosphere; characterised in that the ink tank further
comprises an ink buffer chamber 55 provided between said absorbent material
and said vent; and a porous member provided between said buffer chamber and
said atmosphere. The present invention also relates to an ink jet head
cartridge having an ink tank as described above, and to such an ink jet
head cartridge when applied to an ink jet recording apparatus. 2  



EP 0 425 254 B1 Optional features are set out in claims 2 to 7. Embodiments
of the present invention provide an ink jet head cartridge wherein a head
unit and an ink tank are integrally formed, and an ink tank itself, which
can suppress the vaporization of the ink for a long time and maintain the
stable recording feature, thus eliminating the above-mentioned conventional
5  drawbacks. Embodiments of the present invention provide an ink jet
recording apparatus having such ink jet head cartridge. An ink jet head
cartridge according to an embodiment of the present invention comprises an
ink jet head unit having an ink passage in which an energy generating
element for generating energy used to 10  discharge ink is disposed, and an
ink tank adapted to store the ink to be fed to the ink passage and having a
vent opening for communicating the interior of the ink tank with the
atmosphere and being formed integrally with the ink jet head unit. The
embodiment has the features that an area where an ink absorber is disposed,
and an air area at least a part of which is defined by a tubular member and
which is filled with air are formed in an internal space of the ink tank,
and a porous member is disposed in an air passage 15 extending from the air
area to the vent opening. Further, an ink tank according to an embodiment
of the present invention is adapted to store ink and has a vent opening for
communicating the interior of the ink tank with the atmosphere. The
embodiment has the feature than an area where an ink absorber is disposed,
and an air area at least a part of which is defined by a tubular member and
which is filled with air are formed in an internal space of the ink tank,
and 20  a porous member is diposed in an air passage extending from the air
area to the vent opening. Furthermore, an ink jet apparatus according to an
embodiment of the present invention includes an ink jet head cartridge
comprising an ink jet head unit having an ink passage in which an energy
generating element for generating energy used to discharge ink is disposed,
and an ink tank adapted to store the ink to be fed to the ink passage and
having a vent opening for communicating the interior of the ink tank with
the 25  atmosphere and being formed integrally with the ink jet head unit,
and wherein an area where an ink absorber is disposed, and an air area at
least a part of which is defined by a tubular member and which Is filled
with air are formed in an internal space of the ink tank, and a porous
member is disposed in an air passage extending from the air area to the
vent opening; and a support member on which the ink jet head cartridge is
rested. 30     According to an embodiment of the present invention, the
vaporization of the ink is suppressed by the air passing resistance of the
porous member having a large number of pores. Particularly, by providing
the tubular air passage between the vent opening and the air area which is
filled with the air, the fluid resistance of the air passage cooperates
with the air passing resistance of the porous member to maintain the stable
recording feature for a long time, in comparison with the conventional ink
jet apparatus. 35     The present invention will now be explained in
connection with embodiments thereof with reference to the accompanying
drawings, in which Fig. 1A is a schematic perspective view of an ink jet
head cartridge according to a first embodiment of the present invention,
Fig. 1B is a sectional view of the ink jet head cartridge of Fig. 1A; Fig.
2A is a perspective view of an ink jet apparatus on which the ink jet head
cartridge according to the 40   first embodiment of the present invention
is mounted, showing an operating or recording condition, Fig. 2B is a
perspective view similar to Fig. 2A, but showing a capping condition; Fig.
3 is a graph showing an ink vaporizing feature of an ink tank; Fig. 4A is a
schematic perspective view of an ink jet head cartridge according to a
second embodiment of the present invention, Fig. 4B is a sectional view of
the ink jet head cartridge of Fig. 4A; 45    Fig. 5A is a schematic
perspective view of an ink jet head cartridge according to a third
embodiment of the present invention, and Fig. 5B is a sectional view of the
ink jet head cartridge of Fig. 5A. Figs. 1A and 1 B are perspective view
and a sectional view of a cartridge of head/ink-tank integral type
according to a first embodiment of the present invention, which can be
mounted on a carriage of an ink jet recording apparatus according to an
embodiment of the present invention. In these Figures, the reference 50
numeral 100 denotes a recording head unit of a cartridge 101; 102 denotes a
discharging portion constituted by members relating to the ink discharging
function of the recording head unit 100; and 103 denotes a supply tank
portion for supplying ink to the discharging portion 102. The discharging
portion 102 includes a plurality of discharge openings 104A disposed in a
discharging surface 104, liquid passages for directing the ink to the
discharge openings 104A. discharge energy generating elements such as elec-
55  trical/thermal converters disposed in the respective liquid passages,
and a supply liquid chamber commu- nicating with the liquid passages.
Further, the reference numeral 105 denotes an ink tank incorporated into
the cartridge 101; 106 denotes 



a lid member for the ink tank; and 107 denotes an ink absorber contained in
the ink tank 105 and made of 3    EP 0 425 254 B1 porous material, fibers
or the like and impregnated with the ink. In the ink tank 105, a hollow
chamber (referred to as "buffer chamber" hereinafter) 108 is formed or
defined by a cylindrical tubular member 108A along one edge of the ink
absorber 107, and a vent opening 109 is formed to communicate the interior
of the buffer chamber 108 with the atmosphere. Further, a porous member 110
having a large number of fine 5  pores is arranged to close the vent
opening 109. Incidentally, preferably, the porous member 110 is made of a
sponge-like material having pores each having a diameter of about 10 [err]
and it is desirable that the total effective opening area of about 100
[err] is maintained in the porous member. Further, more preferably, the
porous member is made of water repelling material such as Teflon, whereby,
even if the moisture is absorbed In the material, the pores are 10 not
substantially closed. Fig. 2A shows an example of an ink jet recording
apparatus on which a recording head including the cartridge of
head/ink-tank integral type or replaceable cartridge (referred to merely as
"recording head" hereinafter) is mounted. In Fig. 2A, the reference numeral
111 denotes a carriage on which the recording head 101 is mounted; 112
denotes a holder member for fixing the recording head 101 onto the carriage
in 15 place; and 113 denotes a flexible cable connected to a connector (not
shown) arranged on the carriage 111 and adapted to supply a discharge
signal to the discharging portion on the basis of recording data.
Incidentally, for example, the positioning of the recording head 101 with
respect to the carriage 111 is carried out by engaging locking holes (not
shown) formed in the recording head 101 by corresponding locking
projections (not shown) formed on the carriage 111. 20     The carriage 111
on which the recording head 101 is mounted in this way can be shifted along
a guide shaft 114 by means of any driving means (not shown). During the
shifting movement of the carriage, the recording is effected by discharging
the ink from the discharge openings 104A of the discharging portion 102 of
the recording head onto a recording medium (referred to as "recording
sheet" hereinafter) held by a platen 115. Incidentally, the reference
numeral 120 denotes a cap member which can be engaged by or be 25
positioned closely to the discharging surface 104 when the discharging
portion 102 of the recording head 101 reaches a left (Fig. 2A) home
position, so that the ink is absorbed by a suction pump 121 for performing
a head recovering operation. Fig. 2B shows a condition that the cap member
120 is engaged by the discharging portion 102 of the recording head 101 to
perform the head recovering operation. 30     Referring to Figs. 1A and 1B
again, in order to prevent the leakage of the ink from the discharge
openings and/or vent opening due to the change in storing condition of the
ink derived from the change in temperature of the surroundings, the porous
member 110 was disposed between the buffer chamber 108 and the vent opening
109. Now, in the ink tank having such construction, if the surrounding
temperature increases, the volume of the ink impregnated in the ink
absorber will also increase or swell. In this case, 35   however, the
swelled ink merely spreads out into the buffer chamber 108 and Is stored in
the buffer chamber 108 without leaking through the vent opening 109. And,
as the surrounding temperature returns to the normal temperature value, the
spreaded ink is again absorbed by the ink absorber 107. Further, the vent
opening 109 serves not only to introduce into the ink tank the air of an
amount corresponding to the consumed amount of the ink discharged from the
discharge openings 104A in the 40 recording operation and the ink
recovering operation, but also to prevent the pressure fluctuation in the
ink tank even if the ink in the tank is increased or decreased due to the
change in the ink storing condition. In this way, according to this first
embodiment, by providing the porous member 110 around the vent opening 109,
the opening area of the vent opening is substantially restricted. Further,
it is possible to prevent the clogging of the vent opening due to the
contact between the vent opening and the ink, and to suppress the 45
vaporization of the ink in the ink tank 105 by increasing the air passing
resistance. Incidentally, in this embodiment, while the porous member 110
was contained in a chamber forming member 111 B having an aperture 111A as
shown, the chamber forming member 111 B may not necessarily be provided so
long as the porous member 110 can maintain its shape or configuration by
itself. Fig. 3 numerically shows the effect for preventing the vaporization
of the ink through the vent opening 50  or hole, obtained by the first
embodiment of the present invention. In Fig. 3, under the circumstances
having the temperature of 40 C and the humidity of 30%, which expedites the
vaporization of the ink, when the discharging portion 102 is covered by the
cap member 120 and the ink tank of the cartridge has a vent opening or hole
of 1.0 [err] (comparative example) and when such vent opening is covered by
the porous member 110 made of continuous foam urethane material 



65 providing the opening area of about 0.3 mm (embodiment 1), the
respective vapored ink amounts are shown. The ink absorber 107 is made of
urethane. Incidentally, the initial ink amount was set to 40 grams. As
apparent from Fig. 3, in the embodiment 1, the vapored ink amount could be
reduced to 1/10 or less in comparison with that of the comparative example,
thereby suppressing the evil such as non-discharge of 4    EP 0 425 254 B1
ink due to the vaporization of the ink at the most. Incidentally, the ink
used in this embodiment has the following composition: i.e., diethylene
glycol (DEG) of 15%, ethanol of 5%, black dye of 3% and water of 77%. In
this ink, the water and ethanol can be vaporized. However, when the water
and ethanol are vaporized 5  excessively as in the comparative example, the
ratios of the DEG and the dye are increased, thus causing the poor fixing
of the ink on the recording paper and/or affecting a bad influence upon the
recording feature such as the recording density, and further causing the
clogging of the discharging portion 102 with the ink due to the increase in
the viscosity of the ink. To the contrary, in this embodiment, although
there was the slight change in the composition of the ink due to the slight
vaporization of the ink, the practical problem did 10   not occur, and the
high recording quality could be maintained. Further, the disadvantage in
the running cost due to the reduction of the effective available ink amount
could be minimized. Figs. 4A and 4B are schematic perspective view and a
sectional view, respectively, of an ink jet head cartridge according to a
second embodiment of the present invention. In this second embodiment, a
filter- like porous member 112 having a plurality pores is disposed on and
outside of the vent opening 109. In this is  case, the vent opening 109 had
a diameter of 1.0 [err] and the porous member 112 included about 200 pores
each having a dimension of 20 [err[ x 20 [err] to provide the substantial
opening area of about 300 [err] x 300 [err] Incidentally, the reference
numeral 113 denotes a holder member for holding the porous member 112
around the vent opening 109. Also in this second embodiment, it was
ascertained that the same technical effect as in the previous 20  first
embodiment was obtained. Further, in this second embodiment, since the
porous member is merely disposed on the outside of the ink tank of the
cartridge having the vent opening, it is possible to effectively prevent
the vaporization of the ink with a very simple and inexpensive
construction. Furthermore, in this second embodiment, while the porous
member 112 having a thickness of 0.2 mm was used, if the porous member
having a thickness of 1.0 mm is used, it was ascertained that more
excellent effect for preventing 25 the vaporization of the ink was
obtained. In addition, the porous member 112 is not limited to one, but a
plurality of porous members may be used in the overlapped condition. In
this case, the dimension of each pore in each porous member may be larger
than that of the pore of the single porous member. Further, by giving the
water repelling feature to the porous member 112 or by making the porous
member with the water repelling material, even if the ink 30 fills the
buffer chamber 108 defined by the rectangular tubular member 108B and tends
to flow out of the vent opening 109, such over-flow can be prevented by the
water repelling effect. Now, with respect to the ink tank having the vent
opening having a diameter of 1.0 [err] (comparative example) and the ink
tank including the porous member 112 according to the second embodiment
arranged outside of the vent opening, the tests were carried out to check
the vaporized ink amount and the recording 35 feature by using the ink
having the same composition as that in the first embodiment. Incidentally,
in this case, the initial ink amount was set to 30 cc, and both ink tanks
were left for a month and three months, respectively, under the
surroundings having the temperature of [err] and the humidity of 20%. The
result of the tests is shown in the following Table 1. 40
Table 1 Test Result as to Left Cartridge RD (OD)  FF (sec)  DUF (sec)  SF
(h)      Printing Q.       NDGR 45   Before Left        1.3       10
80       10           Good         1/1 000 or less EB. 1 month left    1.3
10        80        10          Good         1/1000 or less CE. 1 month
left    1.35     15        60         8    C.S.B. (Feathering)    1/500 50
EB. 3 month left    1.3      10         75       10           Good
1/1000 or less CE. 3 month left    1.5      20        30         5
C.S.T.S.P.         1/200 Where, RD is reflection density, FF is fixing
feature, DUF is discharge uniform feature, SF is solidifying 55  feature,
Printing Q. is printing Quality, NDGR is non-discharge generating ratio, EB
is embodiment, CE is comparative example, C.S.B. means that "character is
slightly blurred", and C.S.T.S.P. means that "character becomes slightly
thin in solid printing". 5 



EP 0 425 254 B1 As apparent from the Table 1, according to the test result,
in the embodiment of the present invention, there was substantially no
vaporization of the ink and no change in the composition of the ink. Thus,
naturally, in comparison with the various condition before left (i.e.,
before the ink tank is left as it is), the condition of the ink tank
according to the embodiment of the present invention was substantially not
5 changed and gave the good result. Remarks 1:  "Reflection density" shows
a value of the ink density measured by the Mackbeth reflection densitometer
after the solid printing is effected in an area of 1 cm2. Remarks 2:
"Fixing feature" was determined by the presence/absence of the trace of the
ink transferred onto the Silbon paper as a transfer sheet by rubbing the
solid printing area of 10                    [err] with the transfer sheet
with a predetermined pressure, the solid printing area being formed on a
kind of paper (plain paper) and being left for a predetermined time period.
Remarks 3:   "Discharge uniform feature" refers to a time period (seconds)
between the initiation of the ink discharge from each discharge opening
104A to the next normal discharge of the ink. 15    Remarks 4:
"Solidifying feature" refers to a time period (hrs.) until the ink is
solidified after a capillary tube containing the ink picked-up from the
cartridge under the condition having the temperature of [err] and the
humidity of 10% was disposed in the oven having the temperature of 60  C
and the humidity of 5%. Remarks 5:   "Printing quality", is obtained by
evaluating the images including various patterns printed 20
on the paper. Remarks 6:   "Non-discharge generating ratio" means that,
when the above-mentioned patterns are continuously printed on a plurality
of papers, how number of papers are normally printed until any
non-discharge portion appears in the image pattern (for example, "1/1000 or
less" means that the non-discharge portion did not appear in the image
pattern until 1000 25                 or more sheets were normally
printed). Figs. 5A and 5B are a schematic perspective view and a sectional
view of an ink jet head cartridge according to a third embodiment of the
present invention. In this third embodiment, a hollow buffer chamber 208 is
formed near the central portion of the ink absorber 107, and a vent passage
tube 209 is arranged to extend from substantially central portion of the 30
buffer chamber 208 to the atmosphere through the wall of the ink tank, and
further, the porous member 112 is mounted on a vent opening 209A of the
vent passage tube open to the atmosphere. Incidentally, the reference
numeral 210 denotes a holder member for fixing the porous member 112 on the
tank wall around the vent opening. In the ink tank having such
construction, since one end of the vent passage tube 209 is protruded into
35 the buffer chamber 208 toward the center thereof, the risk that the ink
enters into the vent passage tube can be avoided. Further, since the porous
member 112 is arranged to cover the vent opening 209A of the other end of
the vent passage tube 209, it is not necessary to especially reduce an
inner diameter of the vent passage tube 209. Furthermore, according to this
third embodiment, by the multiplified effect of the air passing resistance
40  of the vent passage tube 209 itself and of the air passing resistance
of the porous member 112 arranged on the vent opening 209A, the excellent
vaporization preventing effect regarding the ink in the ink tank can be
attained, and further, by providing the porous member 112, the dust or the
like can be prevented from entering into the vent passage tube, thus
avoiding the jamming of the tube. Incidentally, in this third embodiment,
while the buffer chamber 208 was formed in the central portion of 45 the
ink absorber 107, the buffer chamber may be positioned in the ink absorber
at any position so long as the buffer chamber has a volume sufficient to
contain or store the swelled ink amount and the vent passage tube having an
adequate length can be established. In addition, it is preferable to add
the water repelling feature to the porous member 112, as in the previous
embodiments. Further, in place of the provision of the porous member 112, a
porous member as 50   described regarding the first embodiment may be
disposed in the vent passage tube 209; or, not only such porous member may
be disposed in the vent passage tube but also the porous member 112 may be
mounted on the vent opening 209A. Embodiments of the present invention
bring about excellent effects particularly in a recording head, recording
device of the bubble jet system among the ink jet recording system. 55
As to its representative constitution and principle, for example, one
practiced by use of the basic principle disclosed in, for example, U.S.
Patents 4,723,129 and 4,740,796 is preferred. This system is 



applicable to either of the so called on-demand type and the continuous
type. Particularly, the case of the on-demand type is effective because, by
applying at least one driving signal which gives rapid temperature 6    EP
0 425 254 81 elevation exceeding nucleus boiling corresponding to the
recording information on an electricity-heat converters arranged
corresponding to the sheets or liquid channels holding liquid (ink), heat
energy is generated at the electricity-heat converters to effect film
boiling at the heat acting surface of the recording head, and consequently
the bubbles within the liquid (ink) can be formed corresponding one by one
to the 5  driving signals. By discharging the liquid (ink) through an
opening for discharging by growth and shrinkage of the bubble, at least one
droplet is formed. By making the driving signals into pulse shapes, growth
and shrinkage of the bubble can be effected instantly and adequately to
accomplish more preferably discharg- ing of the liquid (ink) particularly
excellent in response characteristic. As the driving signals of such pulse
shape, those as disclosed in U.S. Patents 4,463,359 and 4,345,262 are
suitable. Further excellent recording 10  can be performed by employment of
the conditions described in U.S. Patent 4,313,124 concerning the
temperature elevation rate of the above-mentioned heat acting surface. As
the constitution of the recording head, in addition to the combination
constitutions of discharging orifice, liquid channel, electricity-heat
converter (linear liquid channel or right angle liquid channel) as
disclosed in the above-mentioned respective specifications, the
constitution by use of U.S. Patent 15  4,558,333, 4,459,600 disclosing the
constitution having the heat acting portion arranged in the flexed region
may also be used in embodiments of the present invention. In addition,
embodiments of the present invention can be also effectively made using the
constitution as disclosed in Japanese Patent Laid-Open Application No.
59-123670 which discloses the constitution using a slit common to a
plurality of electricity- heat converters as the discharging portion of the
electricity-heat converter or Japanese Patent Laid-Open 20 Application No.
59-138461 which discloses the constitution having the opening for absorbing
pressure wave of heat energy correspondent to the discharging portion.
Further, as the recording head of the full line type having a length
corresponding to the maximum width of recording medium which can be
recorded by the recording device, either the constitution which satisfies
its length by combination of a plurality of recording heads as disclosed in
the above-mentioned specifica- 25  tions or the constitution as one
recording head integrally formed may be used, and embodiments of the
present invention can exhibit the effects as described above further
effectively. In addition, an embodiment of the present invention is
effective for a recording head of the freely exchangeable chip type which
enables electrical connection to the main device or supply of ink from the
main device by being mounted on the main device, or for the case by use of
a recording head of the 30  cartridge type provided integrally on the
recording head itself. Also, addition of a restoration means for the
recording head, a preliminary auxiliary means, etc. provided as the
constitution of the recording device of an embodiment of the present
invention is preferable, because the effect of the embodiment can be
further stabilized. Specific examples of these may include, for the
recording head, capping means, cleaning means, pressurization or aspiration
means, electricity-heat 35  converters or another heating element or
preliminary heating means according to a combination of these, and it is
also effective for performing stable recording to perform preliminary mode
which performs discharging separate from recording. Further, as the
recording mode of the recording device, an embodiment of the present
invention is extremely effective for not only the recording mode only of a
primary stream color such as black etc., but 40  also a device equipped
with at least one of plural different colors or full color by color mixing,
whether the recording head may be either integrally constituted or combined
in plural number. In the above-mentioned embodiments, while an example that
the liquid ink is used was explained, the ink having a solid condition in
the room temperature or the ink becoming a melten condition in the room
temperature can be used in embodiments of the present invention. In the
above-mentioned ink jet recording 45  apparatus, since it is practical that
the temperature of ink is controlled to maintain the viscosity of the ink
in a stable ink discharging range by adjusting the temperature of the ink
within a range between 30 C and [err]the ink may be in the liquid form when
the recording start signal is applied to the apparatus. In addition, by
preventing the vaporization of the ink by using the positive thermal energy
to heat the ink from the solid form to the liquid form, or by utilizing ink
solidifying in the left condition to prevent the vaporization 50  of the
ink, any ink liquidized by the application of the thermal energy, such as
ink being discharged at the liquid form (obtained by the application of the
thermal energy in response to the recording start signal) or ink being
started to solidify at the arrival on the recording paper can be used in
embodiments of the present invention. In such cases, the ink may be held in
the recesses or through pores in a porous sheet and be 



positioned in confronting relation to electrical/thermal converters, as
disclosed in the Japanese Patent Laid- 55  Open Nos. 54-56847 and 60-71260.
In an embodiment of the present invention, the most effective method
regarding the above-mentioned each ink is a method carrying out the film
boiling. In an embodiment of the present invention, a stable ink supply
feature regarding the ink in the ink tank can be established by disposing
the ink absorber in the whole space in the ink tank, and the pressure 7
EP 0 425 254 B1 fluctuation in the ink tank derived from the change in the
surrounding conditions and/or vibration of the apparatus can be suppressed
by providing the hollow chamber defined by the tubular member and
communicating the ink absorber with the vent opening. Further, by disposing
the porous member between the hollow chamber and the vent opening, the
vaporization of the ink from the ink tank is minimized. 5     More
specifically, in an embodiment of the present invention, the air amount
corresponding to the ink amount consumed by being discharged from the
discharge openings is compensated by sucking the air from the atmosphere to
the ink tank through the vent opening. The change in the surrounding
temperature and/or vibration are absorbed by the buffering action of the
ink absorber and the buffer chamber. Even if the ink leaks from the ink
absorber into the hollow chamber due to the change in the surrounding 1o
temperature and/or vibration of the apparatus, such ink is held in the ink
tank by the porous member, and is returned to the ink absorber little by
little. The vaporization of the ink through the vent opening is suppressed
by the porous member at the most. Further, since the ink vaporized from the
ink absorber at first saturates or fills the hollow chamber and then is
liquidized at the porous member, the vaporized ink cannot substantially
leak through the vent opening to the outside. 15    In this way, according
to an embodiment of the present invention, in a path from the interior of
the ink tank to the vent opening, the ink absorber, hollow chamber and
porous member are effectively assembled or combined with a good balance
totally. To the contrary, in an embodiment of the present invention, since
there is provided the tubular member for forming or defining at least a
part of the hollow chamber, the above-mentioned excellent technical 20
feature of embodiments of the present invention can be realized without
fail. Thus, embodiments of the present invention have a remarkably high
technical level. Particularly, the third embodiment of Figs. 5A and 5B
wherein the hollow chamber is positioned substantially at the central
portion of the internal space of the ink tank is extremely preferable,
because, although the ink content absorbed in the ink absorber differs from
position to position in the ink absorber 25  due to the influence of the
gravity, according to the third embodiment of the present invention wherein
the hollow chamber is positioned substantially at the central portion of
the internal space of the ink tank (i.e., at the central portion of the ink
absorber), whichever direction the discharge openings of the ink jet head
cartridge are oriented or driven, the positional relationship between the
ink absorber and the hollow chamber is maintained substantially in the same
condition. That is to say, since the positional and 30  constructural
problem that the ink is more difficult to or more liable to migrate from
the ink absorber to the hollow chamber in accordance with the orientation
of the ink jet head cartridge can be completely solved, the balance between
these three elements is further improved. Further, in this embodiment,
since the distance between the hollow chamber and the vent opening
inevitably becomes longer, the vaporization of the ink from the ink
absorber through the vent opening 35  becomes more difficult, and the
vaporized ink is liable to be liquidized and to be returned to the ink
absorber. Further, according to this embodiment, the following advantage
can also be obtained. Generally, since the ink absorber is urged into the
ink tank, the cavity (or space) content in the ink absorber at its central
portion is larger than that at the peripheral portion thereof. Thus, as the
ink is consumed, the ink in the ink absorber tends to concentrate toward
the central portion of the ink absorber. 40  However, in case of the
embodiment shown in Figs. 5A and 5B, since the hollow chamber is positioned
in the central portion of the ink absorber, the above-mentioned
concentration or offset of the ink is improved, thus always keeping the
uniform distribution of ink in the ink absorber. In this way, it is
possible to use up the ink in the ink absorber completely. As mentioned
above, according to an embodiment the present invention, since the porous
member 45  having a large number of pores is disposed in or on the vent
passage tube formed with respect to the internal space of the ink tank and
the vent opening, it is possible to suppress the vaporization of the ink,
thereby maintaining the excellent recording feature of the apparatus and
reducing the running cost of the apparatus. Further, by providing the air
filling area in the vicinity of the ink absorber contained in the internal
space 50  of the ink tank and by providing the vent passage extending
between the air filling area and the vent 



opening and by disposing the porous member in the vent passage, the
vaporization of the ink can be further suppressed by the multiplified
effect of the vent passage and of the porous member. Claims 55 1. An ink
tank (105) comprising: an outer casing; an absorbent material (107) for
storing ink therein; and 8    fluctuation in the ink tank derived from the
change in the surrounding conditions and/or vibration of the apparatus can
be suppressed by providing the hollow chamber defined by the tubular member
and communicating the ink absorber with the vent opening. Further, by
disposing the porous member between the hollow chamber and the vent
opening, the vaporization of the ink from the ink tank is minimized. More
specifically, in an embodiment of the present invention, the air amount
corresponding to the ink amount consumed by being discharged from the
discharge openings is compensated by sucking the air from the atmosphere to
the ink tank through the vent opening. The change in the surrounding
temperature and/or vibration are absorbed by the buffering action of the
Ink absorber and the buffer chamber. Even if the ink leaks from the ink
absorber into the hollow chamber due to the change in the surrounding 10
temperature and/or vibration of the apparatus, such ink is held in the ink
tank by the porous member, and is returned to the ink absorber little by
little. The vaporization of the ink through the vent opening is suppressed
by the porous member at the most. Further, since the ink vaporized from the
ink absorber at first saturates or fills the hollow chamber and then is
liquidized at the porous member, the vaporized ink cannot substantially
leak through the vent opening to the outside. is    In this way, according
to an embodiment of the present invention, in a path from the interior of
the ink tank to the vent opening, the ink absorber, hollow chamber and
porous member are effectively assembled or combined with a good balance
totally. To the contrary, in an embodiment of the present invention, since
there is provided the tubular member for forming or defining at least a
part of the hollow chamber, the above-mentioned excellent technical 20
feature of embodiments of the present invention can be realized without
fail. Thus, embodiments of the present invention have a remarkably high
technical level. Particularly, the third embodiment of Figs. 5A and 5B
wherein the hollow chamber is positioned substantially at the central
portion of the internal space of the ink tank is extremely preferable,
because, although the ink content absorbed in the ink absorber differs from
position to position in the ink absorber 25  due to the influence of the
gravity, according to the third embodiment of the present invention wherein
the hollow chamber is positioned substantially at the central portion of
the internal space of the ink tank (i.e., at the central portion of the ink
absorber), whichever direction the discharge openings of the ink jet head
cartridge are oriented or driven, the positional relationship between the
ink absorber and the hollow chamber is maintained substantially in the same
condition. That is to say, since the positional and 30  constructural
problem that the ink is more difficult to or more liable to migrate from
the ink absorber to the hollow chamber in accordance with the orientation
of the ink jet head cartridge can be completely solved, the balance between
these three elements is further improved. Further, in this embodiment,
since the distance between the hollow chamber and the vent opening
inevitably becomes longer, the vaporization of the ink from the ink
absorber through the vent opening 35  becomes more difficult, and the
vaporized ink is liable to be liquidized and to be returned to the ink
absorber. Further, according to this embodiment, the following advantage
can also be obtained. Generally, since the ink absorber is urged into the
ink tank, the cavity (or space) content in the ink absorber at its central
portion is larger than that at the peripheral portion thereof. Thus, as the
ink is consumed, the ink in the ink absorber tends to concentrate toward
the central portion of the ink absorber. 40  However, in case of the
embodiment shown in Figs. 5A and 5B, since the hollow chamber is positioned
in the central portion of the ink absorber, the above-mentioned
concentration or offset of the ink is improved, thus always keeping the
uniform distribution of ink in the ink absorber. In this way, it is
possible to use up the ink in the ink absorber completely. As mentioned
above, according to an embodiment the present invention, since the porous
member 46  having a large number of pores is disposed in or on the vent
passage tube formed with respect to the internal space of the ink tank and
the vent opening, it is possible to suppress the vaporization of the ink,
thereby maintaining the excellent recording feature of the apparatus and
reducing the running cost of the apparatus. Further, by providing the air
filling area in the vicinity of the ink absorber contained in the internal
space 



so  of the ink tank and by providing the vent passage extending between the
air filling area and the vent opening and by disposing the porous member in
the vent passage, the vaporization of the ink can be further suppressed by
the multiplified effect of the vent passage and of the porous member.
Claims 55 1. An ink tank (105) comprising: an outer casing; an absorbent
material (107) for storing ink therein; and 8    a vent (109) in a wall of
the outer casing for communicating the interior of the ink tank with the
atmosphere; characterized in that the ink tank further comprises: an ink
buffer chamber (108) provided between said absorbent material (107) and
said vent (109); 5      and a porous member (110,112) provided between said
buffer chamber (108) and said atmosphere. 2. An ink tank according to claim
1, wherein said buffer chamber (1 08) is provided adjacent the wall of the
outer casing containing said vent (109). 10 3. An ink tank according to
claim 1, wherein said buffer chamber (108) is disposed at a position within
said absorbent material (107) so as to be surrounded on all sides by the
absorbent material. 4. An ink tank according to claim 3, wherein said
buffer chamber (108) is disposed at a substantially 15     central portion
of said absorbent material (107). 5. An ink tank according to any preceding
claim, wherein said porous member (112) is provided on the external face of
said outer casing wall over said vent. 20  6. An ink tank according to any
one of claims 1 to 4, wherein said porous member (110) is provided between
said buffer chamber (108) and said vent (109). 7. An ink tank according to
any preceding claim wherein said porous member (110,112) has water-
repelling properties. 25 8 An ink jet head cartridge (101) comprising: an
ink tank (105) according to any preceding claim; and an ink jet head
recording unit (100,102) connected to said ink tank via an ink passage,
within which passage there is provided an energy generating element for
generating energy to discharge ink. 30 9. An ink jet head cartridge (101)
according to claim 8, wherein said ink jet head cartridge is applied to an
ink jet recording apparatus provided with a support member (111,114) on
which said ink jet cartridge is mounted. 35 PatentansprOche 1.
Tintenbehalter (105), mit: einem Au~eren Gehause; einem Absorptionsmaterial
(107), in welchem Tinte gespeichert wird; 40     einem  in einer Wand des
duBeren Gehluses untergebrachten Austritt (109), urn das Innere des
TintenbehAlters mit der Umgebung zu verbinden; dadurch gekennzeichnet, daR
der Tintenbehilter ferner folgendes aufweist: elne zwischen dem
Absorptionsmaterial (107) und dem Austritt (109) vorgesehene
Tinten-Pufferkammer (108); und 45     ein zwischen der Pufferkammer (108)
und der Umgebung vorgesehenes .pordses Teil (110, 112). 2. Tintenbeh3lter
gemAB Anspruch 1, wobei die Pufferkammer (108) angrenzend an die Wand des
AuBeren Gehluses, in welcher der Austritt (109) untergebracht ist,
vorgesehen ist. 5o  3. Tintenbeh3lter gem38 Anspruch 1, wobei die
Pufferkammer (108) an elner Position innerhalb des Absorptionsmaterials
(107) angeordnet ist, so daB sie von alien Seiten mit dem
Absorptionsmaterial umgeben ist. 4. Tintenbeh3lter gemAB Anspruch 3, wobei
die Pufferkammer (108) an einem im wesentlichen mittleren 55     Abschnitt
des Absorptionsmaterials (107) angeordnet ist. 5. Tintenbehilter gemAB
einem der vorstehenden AnsprOche, wobei das pord6se Tell (112) an der
AuBenseite der SuBeren Gehiusewand Ober dem Austritt vorgesehen ist.  
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Tintenbehalter gemAS einem der Ansprtlche 1 bis 4, wobei das pordse Tell
(110) zwischen der Pufferkammer (108) und dem Austritt (109) vorgesehen
ist. 7. Tintenbehilter gemrB einem der vorstehenden AnsprUche, wobel das
porose Tell (110, 112) wasserab- 5      stoBende Eigenschaften aufweist. 8.
Kassette (101) mit Tintenstrahikopf, mit: einem Tintenbehalter (105) gemaB
einem der vorstehenden AnsprUche; und einer
Tintenstrahikopfaufzeichnungseinheit (100, 102), welche Uber einen
TintendurchlaB mit dem 10     Tintenbeh~lter verbunden ist, wobei in dem
DurchlaB ein energieerzeugendes Element vorgesehen ist, um Energie fOr den
TintenausstoB zu erzeugen. 9. Kassette (101) mit Tintenstrahlkapf gemaB
Anspruch 8, wobel die Kassette mit TIntenstrahikopf bei elner
Tintenstrahlaufzeichnungsvorrichtung verwendet wird, welche mit elnem
Statzteil (111, 114) iS     vorgesehen ist, an dem die Tintenstrahikassette
montiert ist. Revendlcatlons 1. Reservoir (105) d'encre comportant: 20
une enveloppe ext6rieure; une matibre absorbante (107) destinde &
emmagasiner de 1'encre ; et un 6vent (109) dans une parol de l'enveloppe
extrieure pour faire communiquer l'interieur du reservoir d'encre avec
l'atmosphere; caracterise en ce que le r~servoir d'encre comporte en outre:
25         une chambre tampon a encre (108) pr~vue entre ladite matibre
absorbante (107) et ledit event (109) ; et un 6lment poreux (110, 112)
prevu entre ladite chambre tampon (108) et ladite atmosphere. 2. Reservoir
d'encre selon la revendication 1, dans loquel ladite chambre tampon (108)
est situee de 30     fagon 4 8tre adjacente a la paroi de l'enveloppe
exterieure contenant ledit event (109). 3. Reservoir d'encre selon la
revendication 1, dans lequel ladite chambre tampon (108) est disposee dans
une position & I'int6rieur de ladite matiere absorbante (107) afin d'Otre
entouree de tous c8tes par la matiere absorbante. 35 4. Reservoir d'encre
selon la revendication 3, dans lequel ladite chambre tampon (108) est
disposee a une partie sensiblement centrale de ladite matiere absorbante
(107). 5. R6servoir d'encre selon l'une quelconque des revendications
pr6cddentes, dans lequel ledit 6lement 40     poreux (t12) est prevu sur la
face exterieure de ladite paroi d'enveloppe extnrieure au-dessus dudit
dvent. 6. R1servoir d'encre selon l'une quelconque des revendications 1 a
4, dans loquel ledit el6ment poreux (110) est pr6vu entre ladite chambre
tampon (108) et ledit 6vent (109). 45 7. Reservoir d'encre selon l'une
quelconque des revendications pr6cedentes, dans loquel ledit 6l6ment poreux
(110, 112) possede des proprietes hydrofuges. 8. Cartouche (101) de tete a
jet d'encre comportant: 50         un reservoir d'encre (105) selon l'une
quelconque des revendications pr~c~dentes ; et une unit4 d'enregistrement
(100, 102) A tote & jet d'encre reli6e audit rdservoir d'encre par
l'intermediaire d'un passage d'encre, passage a I'int6rieur duquel est
pr~vu un element de gdndration d'energie destin6 & gdndrer de l'6nergie
pour ddcharger de l'encre. 5s  9. Cartouche (101) de tote a jet d'encre
selon la revendication 8, dans laquelle ladite cartouche a tOte a jet
d'encre est mont~e sur un appareil d'enregistrement a jet d'encre pourvu
d'un element (111, 114) de support sur lequel ladite cartouche & jet
d'encre est montde. 10    


