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Abstract .

INK TANK CARTRIDGE AND CONTAINER THEREFOR

The present invention relates generally to an ink tank cartridge for use in

~ an ink tank cartridge for use in an ink-jet type recording apparatus for ejecting

ink droplets onto a recording medium and more particularly to a structure of an
ink tank cartridge for use in the ink-jet type recording apparatus.

Generally, according to the recording apparatus of this type, an ink is
supplied to a recording head from an ink tank constructed as a cartridge.

Employment of the ink cartridge acting as an ink tank has advantageé in that no

smear is likely to occur due to the leakage of ink while refilling new ink or the

like. ‘However, undesired air bubbles can easily enter the tank which may

cause pi'oblems, such as ink-failure.

In order to prevent air. bubbles from entering the ink tank, several
techniques have been proposed. For example, Unexamined Japanese Patent
Application (OPI) No. Héi. 3-92356 discloses an ink-jet recording apparatus in
which an ink supply port disposed below an ink tank is constituted by.a rubber
tap. A metal ink supply needle penetrates thi’ough the rubber tap into an ink
flow path communicating with ink nozzles of a recording head. The ink supply

needle has ink supply holes on a side surface thereof to penetrate easily through

- the rubber tap, the diameter of which is about 1mm and is constituted by a

metal pipe formed of an anti-corrosion material, such as stainless steel and the
end of the pipe is extremely shafp. Accordingly, a person must operate the
sharp ngedle very carefully or (s)he majv be injured by the tip of the needle.

To overcome the above problem and difficulty, Unexamined Japanese

Patent Application (OPI) No. Sho. 50-074341 proposes an arrangement in

| which a packing member having a through hole is previously provided at an end
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US. Pat. No. 5,488,401, entitl ed | NK- JET RECORDI NG APPARATUS AND | NK
TANK CARTRI DGE THEREFOR, which is a continuation-in-part of application
Ser. No. 742,529 filed on Aug. 7, 1991 and issued as U.S. Pat . No.
5,255,019 on Cct. 19. 1993 entitled | NK NEAR- END DETECTI NG DEVI CE,
which is-a continuation of application Ser. No. 642.761 filed on Jan.
18, 1991 and i ssued as U. S. Pat. No. 5,070,346 on Dec. 3, 1991 entitled
| NK NEAR- END DETECTI NG DEVI CE. BACKGROUND OF THE | NVENTI ON
Thi s invention operingofgerisksupplytporhand the- fheoughyipde of the gacking megiber is
apparatus for ejecting ink droplets onto a recording medi um and nore
particul arly, tsededbyaceskmembernAcenrdimgito thiscarangerent, &minkusuppiynneedle

i nk-j et type recording apparatus. In a conventional recording

appar at us, ink havipgpgin whichds not so sharp can be employed.

Ll

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

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

| to capillary action of the porous member.

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

The presém invention is made in view of the foregoing problems or

~- e ... . difficulties accompanying the conventional ink-jet type recording apparatus
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a recording héad froman ink tank constructed as a cartridge. . The
benefits of using an ink cartridge serving as- an ink tank s that ink
does not snear due to the | eakage of ink while refilling new ink or the
| i ke. However, undesired air bubbles easBly enter the ink tank which
cause probl ens such as an ink failure. In order to prevent air
bubbl es fromentering the ink tank, several techniques have been
proposed. For exaiBioging s @¥4nridge typelifk tanlkoftARQSE, PA&&%MQP- Dl dnCetik&rof( (B! )
No. Hei . 3-923563ﬂpcsd§gglosesgaﬁéink-jet_recording apparat us o mﬁ?cﬁgan
i nk suppl y ppiebentSnténtidAsie do Gebede an inkkadle Birtridgeeprefitébly Sor use fPhfed

with a rubber tap and a metal ink supply needle whi ch penetrates .
through the rubbjpk-jtaypeaetardingadppanikust Whish does it Reduivd! angOsHAYY ine@ll® andi t h
I nk nozzles of the recording head. To easily penetrate through the

;ugibg(ra tap, the ¢apible of pravehtingrairdbe gas fomVestedngvanhinknkugplpPath 08! the on
recording apparatus body even when the ink tank is replenished using the ink
supply needle and keeping a high air tightness between the ink supply needle
and the ink tank.

The above and other objects can be achieved by provision of an ink tank
cartridge which includes, according to the present invention, a housing
removably mounted onto an ink supply needle of the ink-jet type recording
apparatus body. The housing is provided with an ink suﬁply port projecting
from a bottom surface of the housing both inwardly and outwardly and a porous
member for impregnating ink which is positioned inside the housing with
abutting against the ink supply port' through a filter. The ink tank cartridge is
further provided with a packing member resiliently abutting against an outer
periphery of the ink supply. needle at an end of the ink supply port and an end

’ opening which is sealed with a sealing member throﬁgh which the ink supply

5.. needle penetrates.

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

recording head and the tank owing to surface tension of the porous member.

| _ A
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The supply hol es have a dianmeter about 1 mm The
an anti-corrosion

surface thereof .

needl e ig constructed froma netal pipe fornmed of

mat eri al ; such as stainless steel. Mreover, the tip of the pipe is
extremely sharp to penetrate the rubber tap. Accordingly, the user nust
operate the sharpened needl e very cardfully or be subjected to
potential injury.
Fig. 1 is a schematic perspective view showing an example of an ink-jet

type recording apparatus to which an ink tank cartridge according to the present

invention is applied;
Fig. 2 is a cross-section along the line A-A of figure 1, of a first

embodiment of the ink tank cartridge according to the present invention which

is applied to the recording apparatus;
! .
[ Fig. 3 is an enlarged cross-section of an ink supply needle and

peripheral parts shown in Fig. 2;

Fig. 4 is a circuit diagram of an ink near-end detecting circuit;
Fig. 5 shows one example of the bag packing therein the ink tank

cartridge according to the present invention;
Fig. 6 shows the variation of an amount of nitrogen against the time

/ after opening the packaging bag;
Fig. 7 shows an arrangement of packing the ink tank cartridge according

to the present invention;
Fig. 8 shows an arrangement of the ink tank cartridge having a flange

with respect to a finger;
Figs. 9-I and 9-II are cross-sections showing ink tank cartridges

according to a second embodiment of the present invention;
Figs. 10A-1 to 5 are enlarged cross-sections of sealing members and

——.

sealing members stopping member shown in Figs. 9-I or 9-1I
Fig. 10Bisa cross-section cut along the line B-B of Figs. 10A-1to 5
11 is a cross-section showing part of an ink tank cartridge

LR,

Fig.
according to a third embodiment of the present invention;

Fig. 12 shows an embodiment of the ink supply needle preferably
applied to the ink tank cartridge of the present invention; and
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2o To dovercone t he above problem Unexam ned Japanese Pat ent

Application (OPI) No. Sho. 50-074341 proposes a solution. In this
arrangenent, a packing menber is provided with a throughhol e positioned at

an end opening of an ink supply port. The throughhole of the packing nenber
Is sealed by a sealing nenber. Based thereon, the ink supply needl e does

not require an extrenely sharp tip, since it is penetrating a seal nenber
Qna

"hic-] et 1 ecor di ndiEwpliaudle’ 1 REF SrosPiskeriont ot e ink SuBRIECRRRCPETE i

i nk-j et -recordin

directly th%{)ﬁ'x&!t tﬂgﬂpgﬂipﬁy&g&ffers from several probl ens such as

| eakage of
Preferred embodiments of the present invention will now be described in

detail with reference to accompanying drawings; of which

Fig. 1 is a schematic perspective view showing an example of an ink-jet
-‘i type recording apparatus to which an ink tank cartridge according to the present
invention is applied. As shown in Fig. 1, the ink-jet type recording apparatus is
; provided with a carriage 1 slidably mounted on guide shafts 2 with respect to a
’ longitudinal axis of a platen 3. On the carriage there is installed an ink-jet
recording head 4 for ejecting ink droplets in accordance with a print signal and
f‘ an ink tank cartridge 5 for supplying ink to the recording head. A capping
apparatus 6 is disposed outside a printing region which engages with a front

surface of the recording head 4 to prevent nozzle openings from drying when

et ey .
v
o
TR

printing has stopped. The nozzle openings are sealed by the capping apparatus
6 and forced to eject ink by a negative pressure generated by a vacuum pump 7
immediately after the ink tank cartridge 5 is replaced with a new one or an ink
ejection ability is lowered during continuous printing. The ejected ink is

introduced to an ink siorage tank 9 through a pipe 8 and stored therein.

[——

The apparatus further includes a transmission cable 10 for transmitting
printing signals to the recording head 4.

Fig. 2 is a cross-section of a first embodiment of the ink tank cartridge
according to the present invention which is applied to the recording apparatus.
The ink tank cartridge is provided with a housing 11 constitutiﬁg an ink tank
cartridge body, which has an opening 12 at the top and an ink supply port 15
formed unitarily therewith at a bottom surface 13 with which a hollow ink
supply needle 14 resiliently engages. The housing 11 is tapered in such a

- manner that the bottom surface 13 is smaller in diameter than the top surface,
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ink or*g preessure difference which is due to an increase in pressure while
penetratiing the ink supply needle. Furthernore, it is preferable to keep
the ink}supply pressure as a negative pressure fromthe ink tank to the
recordi hg head within a range from-30 tp -100 nmAg (wat erhead) to achi eve
a stablfe ink ejection of the recording head of the ink-jet type recording
appar atjus. However, due to the height |level at which the ink tank is
instal lfed, it_is difficult.to control the ink supply pressure. This is

particy- |ar Howeves, Hiechousing nead pet be dapsred byt apewdingrical shape davinguzed wi t h

a carrfage ty stem wherein a recording head and an ink tank cartidge
are nount ed Gﬁz-tgﬁ\é @ﬁr’?‘ﬂé emPM%@m ned Japanese Patent Application (OPl)

No. i . 2-187364 .pro-.poses that _a porous ehousdvmthln an ink
tank (lcartridge) t et‘l‘?&rsé‘BQﬁ'g@ﬁbﬁét‘%Pg’eﬁé&agﬁpégﬁﬁg Machottame i nk
tank énd the SUrTace gf‘ e %%%Sné’ 49 f)gtht {r]s(?var otha:dly. A mesh filter 17

having a pore size of 20 to 100 um is fuse bonded onto an upper opening 16 of

the ink supply port 15 projecting towards inside the housing 11. The filter may
be formed of a high polymer material or an anti-corrosion metal such as
stainless Steel. A step portion 18 is formed at an inner central portion of the
ink supply port 15. A packing member 19 for resiliently contacting the ink
supply needle 14 to the inside of the supply port 15 is disposed inside the ink
supply port 15 at a lower side of the step portion 18 for providing a liquid seal.

In this embodiment, the packing member 19 is formed of a rubber ring,
a so called O-ring. A sealing film 20 is fuse bonded onto a lower opening of
the ink supply port 15. ‘The film 20 may preferably be formed of a sealing
material such as a high polymer film or a high polymer film with metal layer
laminated on the film so that the film 20 demonstrates a high sealability while

not capable of being tom by an external force such as contact by a finger.

‘h A porous member 21 has a width which is a little bit larger than that of

the opening 12 of the housing 11 and a height which is a little bit higher than

| the housing, so that the porous member 21 is compressed within the housing
' 11. Further, the lower end portion of the porous member 21 facing the filter
. - 17 of the ink supply port 15 is compressed by the ink supply port 15 protruding
inside the housing. A lid 22 covers the opening 12 of the housing 11 and
includes a plurality of ribs 25 projecting towards the inside of the housing 11 to
compress the porous member 21 and keep respective spaces 24 within the ink

tank cartridge between the lid 22 and the porous member 21.
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action o1£ the porous members. Japanese Patent Application Hei. 2-187364

is direc

red. to one type of recording apparatus by which both an ink tank

and a regording head are unitarily forned. Wen the ink contained in the

ink tan
this ap
difficu

i nk whi g
Japanes¢ Patent No. Afeflectods
b pressu

negati v

]

is enptied, both of these conpo- 7nents are replaced. Moreover,
lcation is silent with respect to the other problens or

ties such as undesired air flowto the recording head or |eakage of
h may occur when the égk tank is selectively renmoved fromthe head.

Jis ugyided 4n abe Tok supply PRI while anether

fo Thi s negative

e levegl .for packing the ink tank cartrjdge.
pressurg is rmE{?CE?&deéFS E’ﬁmegﬁbﬂﬁet{?&f’m/@fﬁpé%m?eh%@&r Lqidetect pr inkok i s

filled

y

Mt hin the t%nk.
n

B

th egative pressure cause a problem
ink is almost en?pty in the tank’and there is oFr)xly

ear-en cond{t{]onfweﬁéré the nk is
ink in the ink supply port 15. As shown in Fig. 4, an AC voltage Vce is
applied to the electrodes 26, 27 through a resistor R, and the variation in
voltage between the electrodes is detected by a differential circuit 30. A
comparator 31 compares an output signal of the differential circuit 30
representing a voltage variation ratio with a preset value generated by a preset
value supplying circuit 32. If the voltage variation ratio is larger than the
preset value, that is, the ink impregnated in the porous member 21 becomes
almost empty, an ink near-end signal is output and the ink near-end condition is
thérefore detected. '

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

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

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

Fig. 5 shows one example of the bag, packing therein the ink tank

cartridge according to the present invention. The ink tank cartridge is wrapped

- This Sheet Has Been
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-'3- begause the ink tank cartridge may have atnospheric pres- sure

Mor eover,

§
’
i
!

sl y applied thereto during the manufacturing process and because of
essity of noving a filled cartridge sone distance to the packagi ng
' the timng for the ink-filling process and that for the

by a pair of laminate ﬁlm.s 37 formed of aluminum which provide a very high
sealability, decompressing air in the bag and then fusé-bonding at flange
portions 38 of the films 37.

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

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

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

the outside. e
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aging"précéss are usually spaced far fromeach other. Therefore, air
penetrating into the ink nmay be freed and produce air bubbl es when a
negativg pressre applied during the packagi ng process is greater than that
for thefink-filling process. As a result othereof, an undesirable

I nk-1 eakage may occur. Further, air bubbles generated in the porous nenber
may obsfruct the ink flowing fromthe ink tank cartridge to the recording

Rﬁgﬁrﬁ’?’héf‘y?‘)t‘{dié Se-rﬁ%sﬂeepkﬁﬁlﬁ{y?h%sfé#“ ok B pagiiaed 3%2%«23% d
s cggébfépﬁfre“"”%ntﬁwzgfﬁ%aéﬁ%%vn?%ﬁw”%h i P 3 {'seﬁ% ﬁfek?he
Copplyt noed oVIRBE Reehl SR oHi8fke Woad Bl ¥ difobiles B, Tk Al o
and tr;_a'e I nk tfs’ﬁ(pa:ameter.

/ Following experimentation, the deaeration rate of the ink contained

within the ink tank cartridge can be controlled by varying the pressure during
the packaging process. Table 1 shows the packaging pressure (negative gauge'
pressure) when the nitrogen density during the packaging process is set to be
the saturation value of 13-14 ppm and the nitrogen density impregnating into

the ink contained in the ink tank cartridge when the packaging bag is opened.

TABLE 1
Low pressure value (atmospheric Amount of Nitrogen (ppm)
pressure)
0.5 7.5-9.0
0.35 7.0-8.5
0.2 6.0-7.5

The description will now describe the variation of the deaeration of ink
contained in the ink tank cartridge after opening the bag with reference to an
amount of nitrogen contained in the ink as a parameter. Fig. 6 shows a
variation of an amount of nitrogen after opening the packaging bag. Since the
ink tank cartridge has a space kept by the ribs projecting. from the lid, a
constant amount of air corresponding to the pressure exists within the bag from
immediately after the packaging process. Accordingly, within a short period
(point ), the density of nitrogen within the ink rapidly rises as shown in Fig. 6,
and after that, the density is constant because of the high sealability of the bag.

The constant period continues for about two years from manu_facture After
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SUMMARY £
i nventi q¥

THE I NVENTION  General |y speaking, in accordance with the

an ink tank cartridge for an ink-jet type recordi ng apparatus
bei ng rgnovably nounted onto an ink supply needle of a recording body is
provi de¢. The needl e has at |east one throughhole therein. The ink tank
cartridfge is provided with a housing havithg an i nner chanber. An el ongated
I nk supply port is provided which projects fromand through the hous- ing.
The inlg supply port has a first opening directed towards the interior of
the chdnber obpéding ebdgn@poand) aheaamatdt opgitiogen esmained dn the ik indreads avnay
fromtle exterior of the housing. At |east one porous nenber is

accommpdat ed @and treachboassangation point (yoingc) aboutThre petb wtenopedng Evepm
pressingly abutted against the first opening of the ink supply port.

Packi nfg means wher sgturatediethei printing quality dops yiop deteribrate vdthin abosteomen t

openijg of the housing for resiliently
_ four weeks (b to d)after opening within which one cartridge is normally used

for printing.
It is more preferable that the space maintained in the packaged bag is

substantially 15% of the total inside volume of the bag after packing.

The effect of deaeration of ink will now be described. When the ink
tank cartridge is removed from and attached to the ink supply needle, an
amount of air entering from the hollow needle is normally extremely small.
According to experimentation, when the diameter of the hollow needle is about
0.8 mm, the amount of air entering was below 0.4 mm3 at most whicﬁ

corresponds approximately to a meniscus of ink. The ink once entering the ink

supply port flows towards the recording head and is trapped by a filter (not
shown) mounted in a filter chamber. The air trapped by the filter would not
easily i)ass through the filter because the pore size of the filter is very fine.
'y According to experimentation, employing a filter having a diameter of 4 mm
- and a thickness (height of filter chamber) of 0.3 to 0.5 mm, after removing and
attaching the ink tank cartridge to the needle as much as ten times or more, the
air did not pass through the filter while the recording apparatus is operated.
Accordingly, during the period from the point b to ¢ of Fig. 6, the

deaerated ink is apparently supplied to the recording head, and even if the ink |

O -y oy e Y ——,

tank cartridge is removed and attached to the ink supply needle and air enters in
the ink supply port from the needle, the air is impregnated into the ink and,
: accordingly, the record'ing apparatus does not suffer from any problem.

On the other hand. when the ink tank cartridge is removed from the

apparatus and left for a while, air enters from the ink supply needle. As is
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ealing neans is prOV|ded for substantially sealing
_ he i nk supply port. The ink supply needl e penetrates
t hrodgh- t he sea | ns for mounting the ink tank cartridge to the
recogdi ng appar at us. This device is fiurther provided with a filter
esseftially positioned at the first opening of the ink supply port so that

abut t ng en%sm#lﬁygr peri phery of an_ ink supply needle of the

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

Fig. 7 shows an arrangement of packing the ink tank cartridge in which
a cartridge is surrounded by an absorbing member, such as sponge grains 40,

and accommodated in a packaging bag 41, and then subjected to a

decompression process. According to this arrangement, since the sponge grains
b 40 form a space inside the packaging bag, the low pressure during the packing
process can be continued for a long time even if the ink is filled in the porous
member 21 as much as possible, for example, about 95% volume of the porous
member accommodated in the ink tank cartridge. Therefore, the print quality
and efficiency of the ink-filling can be improved.

When the ink tank cartridge packed as described above is actually to be
used, the packaging bag is opened and the tank cartridge is taken from the bag.
The tank cartridge is mounted on a carriage of the recording apparatus in such a
manner that the end opening of the ink supply port 1S is positioned just above

the ink supply needle 14 and then depressed towards and parallel to the



por ous nﬁgg‘ggepumﬁ‘pressi ngly abuts against the filter. The porous

- 4B
meifgoer i%;‘g aregionin the vicinity of the first opening of
e _

opening than in other regions of the porous nenber

g i nk sum hat the pores of the porous nmenber are smaller in
anber of the housing. Mreover, the porous nenber may be

sggond end of the housing. In this constuction, the pores of the | ower

direction of the needle 14. The ink supply needle 14 penetrates the Sealing
member (film) 20 and reaches the packing member (O-ring) 19. In this
condition, the tip of the ink supply needle 14 is kept in a liquid seal with
respect to the ink supply port 15 by. the packing member (O-ring) 19 while
communicating with ink contained within the ink supply port 15.

When the ink supply needle 14 penetrates the sealing member 20, the
sealing member 20 deforms to become shaped like the end contour of the needle
14; to large extent because of the resiliency of the sealing member 20.

Since the through holes 36 formed at the tip of the ink supply needle 14
have a diameter below 0.1 to 0.4 mm, the through holes 36 keep a meniscus

- when the cantridge is exchanged. Accordingly, air is prevented from entering
from the ink supply needle 14 to the recording head. Further, since there is a

_ plurality of through holes, the fluid resistance applied to the ink flowing
therethrough is very small and, therefore, a sufficient amount of ink for
printing can be supplied to the recording head 4.

Further, since the porous member 21 is resiliently deformed and

compressed by the ink supply port 15 projecting inward of the tank housing, the
. pore size of the porous member at a region in the vicinity of the ink supply port
is smaller than that of the other region so that the capillary force is large
relative to the other region. Owing to this structure, the ink is concentrated at
the compressed portion of the porous member, and further the ink can be
supplied to the recording head right up uniil the last droplet.

In the above embodiment, the sealing member 20 disposed at the ink
supply port 15 is exposed. However, it is more preferable to form a flange 45
surrounding the sealing member 20 for avoiding unintentional touch by a finger
F to the sealing member 20 as shown in Fig. 8. This arrangement of the flange

45 is advantageous in that not merely the sealing member is prevented from



menberfare t Has Bean Re gepor es of the upper porous nmenber. The device
can fugther.i iﬂ]&’ d porous nenber disposed within the ink supply
port t ween t he packi ng neans with one of the el ectrodes of
an ind end sensor being between the second porous nenber and the filter.

A stopping means is provided between thé3packi ng neans and the sealing
nmeans}for preventing pieces of the sealing neans produced when the ink
suppl ¥ needl e penetrates the sealing neans fromentering into the ink

suppl y port . bemgt tars butbalsd rthertflangd capdhekiuseyd ez guidec megiber Hfor easidy one
resilg ient ring and the sealing nean.includes at |east one resilient ring.
| n arfot her eppsitpriBgithe inksupplylieadle tddadhe earrestipeinbne el astic seal i ng
menbgr, while the _sealing neans includes one resilient ring. In still a
further enmbodi menfFigs h&lsad Orll are srassasgationse shavirg p Anlsianly cartridgered by a
sing}e

according to a second embodiment of the present invention. The ink tank
cartridge of the second embodiment is provided with a housing 50 constituting
an ink tank cartridge body having an opening 51 at the top thereof and a pipe-

like ink supply port 53 projecting from a bottom surface 52 of the housing 50,

. which port engages with the ink supply needle 14 disposed on the recording
+ apparatus side. The housing 50 is tapered so that a diameter of the bottom
surface is smaller than that of the top surface. The ink supply port 53 is
provided with an opening 54 onto which a filter 55 formed of high polymer or
anti-corrosion metal is fuse bonded. A step portion 56. is formed at an inner |
center of the ink suppl'y port 533. A packing member (an O-ring in this
embodiment) 57 is fitted at a lower side of the step portion 56 for maintaining a

liquid seal by resiliently abutting the port 53 against the ink supply needle 14.

Further, a sealing member (film) stopping member (an O-ring in this
embodiment) 58 is also fitted at a lower side of the packing member 57. " An

opening 59 is sealed by a sealing member 60 having a high air-seal formed, for

""““‘m"w.'-

example, of a laminated film through which the ink supply needle easily
penetrates. The opening 51 of the housing 50 is sealed by a lid 62 having a
communication hole 62 for communicating with the atmosphere. An inner
surface of the lid 62 is provided with a plurality.of ribs 68 for defining spaces
63 between # porous member 64 and the lid 62. The ink tank cartridge is
fufther provided with electrodes 65a, 65b for detecting an ink near-end
copdition.

In Fig. 9-I the porous member accommodated in the tank housing 50 has

two separate layers consisting of upper porous member 64a and lower porous
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unitgry el a7” eeﬁgeigganber having a groove. In yet still a further-

enbogi nment , m I %hs and the packi ng nmeans are each fornmed with a
i Fi ' - her aspect of the invention, a nethod for storing

artridge for an ink jet type recordi ng apparatus

rman air seal able container is pr’&vi ded. The steps of this nethod

de wapping the ink tank cartridge with a film The free ends of the

are then fusedly bonded to forman air seal abl e contai ner having a

spade t her eimempgrstGdd. sahe uppeipereys ceamberfda is Jarger inmpore sige ¢hnsthet hat t he

spage is filled with a | ow pressured gas. The space in the container

repfesents deweeparous menreriG4b soghat the eapitlary foremis larger iat theolewer side.

Mor pover, the re,ssure% the container_is_naintained at a negative -
prefbsure whildihe yicimty,at the mksypplypert fd. pFheselements of dheseuctatecef g t he i nk

in ghe ink tank cartri.dge. In an alternative enbodi nrenf, absorb- .
cartridge of this g.rra.ngement o?her ti;an the porous memggr is the same as that

shown in Fig. 9-1.

Although this arrangement has the two-layer structure of the porous

member, the porous member may be divided into more than two layers if

. applicable as well as the lower layer having a small pore size than the upper
* layer.

With the ink tank cartridge described above, deaerated ink is filled

within the porous member accommodated in the tank housing under low

pressure, and packed in a package bag for stocking while maintaining a
negative pressure a little bit higher (closer to the atmosphere) than that during
the ink-filling process. When the ink tank cartridge is excha'nged. with a new
one, the packaging bag is opened to take a new ink tank cartridge out of the
bag, and the tank cartridge is mounted on the carriage of the recording
apparatus in such a manner that the end opening of the ink supply port 53 is
positioned just above the ink supply needle 14 and then depressed towards and

parallel to the direction of the needle 14.

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

When the ink supply needle 14 penetrates the sealing member 60, the
sealing member 60 may partially go into the ink supply port 53 with the ink



i"ng menpers can be inserted into the container for further nmaintaining the
| ow prgssure within the container. -5-
Accordifngly, it is an object of the invention to provide an

15 .

supply needle 14. However, broken pieces 60a of thié sealing member 60 is
stopped to go further with the needle by the sealing member stopping member
58 as shown in Fig. 10B so that the broken pieces 60a do not reach the packing
member 57. Accordingly, even if gaps 66 are formed between the needle 14
and the sealing member stopping member 58, the liquid seal can be maintained
owing to the packing member 57 and, therefore, the ink is prevenied from
leaking out. Various modifications of the packing member 57 and the sealing
. member stopping member 58 are now described. The remaining elements of the
'* structure, however, remain the same. |
In Fig. 10A-2 the sealing member stopping member 58-2 is not an O-
ring but an elastic sealing member while the sealing member 57 is an O ring.
- In Fig. 10A-3 both the sealing member 58 and the sealing member

stopping member 58 are not an O-ring but an elastic sealing member.

In Fig. 10A-4 the sealing rember 57 and the sealing member stopping

member 58 are unitarily formed and provided with a. groove between the

members.
' In Fig. 10A-5 the sealing member 57 is not an O-ring but an elastic
~ sealing member while the sealing member stopping member 58 is an O-ring.

’ Fig. 11 is a cross-section showing part of an ink tank cartridge
according to a third embodiment of the present invention. As shown in Fig.
11, a pipe-like ink supply port 71 is formed at the bottom surface 70 of the

housing for accommodating a porous member for filling therein ink. A filter

72 is fixed to a top opening of the ink supply port 71 which fesiliently abuts to
compress the porous member for impregnating ink. A packing member 73 and
a seal member stopping member 74 are press fitted in a center inner portion of
the ink supply port 71 and secured by a bushing 75. A lower opening 76 is
sealed by a sealing member (film) 77.

This Sheet Has Been Replaced

TN




i iprofed ink tank cartidge for an ink jet reording appa- ratus. It is
anot her object of the invention to provide an ink tank cartridge and an
ink-jt type recordi ng apparatus which does act require a sharpened

needl Yet still another object of the invention is to provide an ink
tank fcartridge which is capable of prevdfiting air from entering the ink
supplly path of the recordi ng apparatus body even when the ink tank is

repl §ced fromthe ink supply needle. Still another object of the
inveption is to proha thk tankicaktridgarf thizr ¢émbatijmenthiscfurthes providerh with a
ti ghf ness between the ink supply needle and the ink tank. Yet anot her

obj eft of t heporousemember i8d fitedyinothedinkasupphk poetnkl betweendare elenirode 88i nt ai ns
stant negative pressure between the recording head and the ink tank

ri dge dudalispesed within an ink chamber 79 for detecting an ink near-end condition and

the packing member 73. An upper portion of the porous member 78 engages

with a step portion 81 formed inside the ink supply port 71 as shown in Fig. 11

to prevent the porous member 81 from moving even when the ink supply needle

penetrates therethrough. The reference numeral 95 designates another electrode

, for detecting the ink near-end condition.
' Fig. 12 shows an embodiment of the ink supply needle 90 preferably

applied to the ink tank cartridge of the present invention. The ink supply needle

90 is provided with a tip 91 having a conical shape and an inclined surface for
easily penetrating the sealing member 77, stopping member 77 ahd packing |
member 73. A needle body 92 has generally parailel openings 94

commuﬁicating with an ink supply path 93.

In this embodiment, when the sealing member 77 is positioned onto the
ink supply needle 90 and mounted, the ink supply needle 90 penetrates the
sealing member 77 and passes through the sealing member stopping member 74

and the packing member 73, Since the ink supply needle 90 has no hole at the

- ...,_,?'F.-... R

tip 91, the variation in volume in the ink chamber 79 caused by a piston-effect
during the mounting operation of the ink tank cartridge, is received by the tip
91 and the packing member 73. Whereas the variation is not applied to the
through hole 93 as shown in Fig. 13A but to the upper side through the porous
member 78 of the ink supply port 79. ’l‘husl, when the openings 94 pass
through the packing member 73 pressure is generated when the cartridge is
being mounted and so ink flows into the ink supply path 93 through the

opénings 94,
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us nmenber p05|t|oned t her ebet ween. Still other objects and

ages O‘fusSl’metHanBeanemedMI in part be obvious and will in part be

nt fro at i on. The invention accordingly conprises

atures on conbi nati ons of elenents, and arrangenent of
be exenp ified in the cepstructions here- inafter set

: and the scope of the invention will be indicated in the clains.
DFSCRI PTI ON OF THE DRAW NGS For a fuller understanding of the

conndet i on i th tnd SEsepBe dobv, Sty KL RolpR; GleHAG" of € Ink Jank
per spect i ve Viguale afh bl e WAGIEHUSLAE HBRGHR! biSotckficAibplia 1§ 37k

cart fi dge attacheé
the recording head can be prevented since the ink supply path 93 does not

communicate with the ink supply port 71, so that leakage of ink from the nozzle
opening of the ;ecording head is effectively avoided. Further, since it is not
necessary to form through holes, the ink supply needle has sufficient
mechanical strength and, accordingly, the needle can be formed of a material
* other than metal such as, for example, a high polymer material. An ink supply

needle formed of high polymer material is advantageous in that the

manufacturing process can be simplified and further dangers raised because of
métal can be avoided.

Furthermore, an inner diameter of the through holes 94 can be selected
freely yet maintain the meniscus.even if an outer diameter of the ink supply
needle is designed to be large to thereby control an appropriate flow resistance.

Therefore, the ink supply needle can maintain a mechamcal strength suffiment

for penetrating into the ink tank cartridge if the needle is formed of a h1gh
polymer material.

Preferably, the ink supply needle shown in Fig. 13B is so designed that,

~ for example, an outer diameter R of the needle is within a range of 2-4mm and

a length L of the ink supply port of the ink tank cartridge side when the ink

; tank cartridge is mounted onto the needle and the packing member is set to be
below 2.5mm. This arrangement is more preferable because-the variation in
volume when the ink tank cartridge is mounted on the ink supply needle is
small and the undesirable piston effect can be minimized.

On the other hand, if the ink tank cartridge must be replaced when the

tank is still full such as for maintenance, ink existing around the tip of the ink

supply needle is sucked up into the porous member 78 located in the vicinity of



ance with the present invention; FIG 2 is a sectional view of a

< accor
first jenmbodi nent of the ink tank cartridge coupled the recording
appar gt us; FIG 3 is an enlarged sectio8al view of an ink supply needle

ating the ink tank cartridge of FIG 2; FIG 4 is a circuit-block
m of an ink end detection FIG 5 is a perspective view of a
ner for shemeedle tbieeause o dapillaryg actiordof tif pdrols nikmber filled within the

penet
di agr
cont a
tank cartridge for impregnating the ink. In this operation, since the porous
member 78 has a capillary force which is substantially the same as that of the
porous member filled in the tank cartridge, the ink remains in the ink chamber
79. Accordingly, air is prevented from entering inside the tank cartridge body.
Further, if the ink tank cartridge is removed, the electrodes do not output a

signal representing the ink near-end condition. As a result, it is ready to start

printing again merely by mounting the once removed ink tank cartridge again

* onto the ink supply needle. |
The third embodiment describes the needle having parallel through

holes. However, the needle having through holes in the end surface as shown
in Fig. 3 may be employed if the piston effect during mounting of the cartridge
is small.

Further, the ink tank cartridge of the third embodiment utilizes stopping

members for preventing the packing member and the sealing member stopping
member from falling off. However, these stOpping members may be omitted if
the mechanical strength of the sealing member is relatively large.
As described abqve, according to the present invention, the ink tank
{ cartridge housing is removable with respect to the ink supply needle and is
. provided with the ink supply port projecting from the bottom surface of the
housing both inwardly and outwardly. The porous member for impregnating
ink is resiliently accommodated in the housing through the filter secured to the

end of the ink supply port. Thé packing member is disposed at the end opening

of the ink supply port for resiliently abutting against the periphery of the ink
supply needle and the sealing member for sealing the end opening of the ink
supply port, through which the ink supply needle penetrates. Accordingly, the

ink tank cartridge of the invention is advantageous in that the ink supply needle
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6 -"FIG 6 is a graphical representation of the variation of the anount
of nitrogen with respect to the ink during the life of the ink tank

cart r}i dge; FIG 7 is a sectional view of an alternative enbodi ment of the
contai ner of FIG 5; FIG 8 is a sectional view of the ink tank cartridge
of FIIG 2 having a flange; FIG 9 is a sectional view an ink tank

cartrjidge in accordance wth an alternat ite enmbodi nent of the inventi on;
FIG [10A is an enlarged sectional view of a sealing nmenber and a sealing
stoppi ng menber of FIG _9;

does not require a sharp tip, air is prevented from entering the ink supply path
of the recording apparatus, and a tight air-seal between the ink supply needle
and the ink tank can be maintained.

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

appended claims.
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10B- 10E are enl arged sectional views of alterna- tive enbodi nents of b
nstructiomn of —FG—10A—FI G 11 is a sectional view taken along the——
[1-11 of G 12 is a fragnmentary, enlarged sectional view
ink tan ﬂ ﬂ 'Ha"lﬁ@ﬂcor dance with an alternative enbodi - nent of

esent ‘i nv 13 is a fraet el evational view of an ink

/ needle to be supplled to the ink tank cartridge of FIG 12; and

FI GS.}] 14A-B are sectional views of the penetration of the needle of FIG 13
into fhe ink tank cartridge of FIG 12, . DESCRI PTI ON OF THE

PREF D EMBODI MENTS Referring nowto FIG 1, an

I nk-jjet type r€LAMMSg appa- ratus having an ink tank cartridge, generally
i ndi gat ed at

1. An ink tank cartridge for an ink-jet type recording apparatus, the cartridge
being removably mounted onto an ink supply needle (14,90) having through
holes (36,94) and mounted on the recording apparatus body, the cartridge

comprising:

‘ a housing (11,50);

an ink supply port (15,53,71) projecting from a bottom surface of said
housing inwardly; characterised by
a porous member (21,64) accommodated in said housing for

impregnating an ink, said porous member resiliently abutting against said ink

supply port through a filter (17,55);
packing means (19,57,73) for resiliently abutting against an outer
periphery of said ink supply needle of the recording apparatus; and

means (20,60,77) for sealing an end opening of said ink supply port,

) ‘ said ink supply needle penetrating through said sealing means.

2. An ink tank cartridge as claimed in Claim 1, wherein said packing means

comprises a resilient ring.

3. An ink tank cartridge as claimed in Claim 1 or 2, wherein said porous

member is compressed at a region in the vicinity of said ink supply port.

4. An ink tank cartridge as claimed in any one of claims 1 to 3, further

comprising
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100, ‘gn accordance with- the present invention is disclosed. Ink-]j et type
recor |ng appar ovided with a carriage 1 slidably nounted on
gui defshafts 2 n ’iuml a longitudinal axis of a platen 3 rotate in
t he difrection lage 1 is reciprocally displaceable in the
di recqi on of arrows B An i‘nk- Jet recordipg head 4 is provided for

ejecting ink droplets towards platen 3 in accordance with a print signal.
In adflition, an ink tank cartridge 5 is provided for supplying ink to

oot oh of 1 ﬁgdapgar RREPRERE HRBA Buttn, ifl PRRFE fidhs 4R S8 Balify 1O
surfare of recﬁgeg-h%? fpxeﬁfevgnnﬂ_gﬂb%lé | ot s[athE&YxﬁQtrﬁehBé‘r ?%EE& Qmeni ngs

of recording h rintin lon I's paused.

The nozzle  opeR R sy ﬁ@&ﬁ@ﬂe&&a&?@ﬁh%aﬁ&”ﬁ%b&a”d are forced to

5. An ink tank cartridge' as claimed in any one of the preceding claims, in
which said ink supply port projects both inwardly and outwardly from said

bottom surface.

I 6. An ink tank cartridge as claimed in any one of the preceding claims, further

comprising a resilient porous member (81) disposed within said ink supply port
at a region where the through holes of said ink supply needle are located and an
ink chamber (79) defined between said resilient porous member and said filter

~ of said ink supply port.

7. An ink tank cartridge of Claim 6, wherein said resilient porous member has
a capillary force which is substantially the same as that of said porous member

accommodated within said housing for impregnating the ink.

8 An ink-jet recording apparatus as claimed in any one of claims 1 to 7
wherein said plurality of through holes are formed on said needle

perpendicularly to a direction in which said needle penetrates.

9. An ink-jet recording apparatus as claimed in any one of claims 1 to 8§,
wherein an outer diameter R of said ink supply needle is within a range of 2-
4mm and a length L of said ink supply port of said ink tank cartridge side when

said ink tank cartridge is mounted onto said needle and said packing member is

set to be below 2.5mm.
Sheet Has Been Replaced
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. -7--ejfect ink and air, if any, in the ink passages of recording head 4 by a
) negatl e pressure generated by a vacuum punp 7. The nozzle openings eject

i nk i Im‘“ﬂ tank car- tridge 5 is replaced with a new
: cartrl,dge\ ! l’! | e openings' iR ejection ability is |owered
duri ng contl naous ™ :

10. An ink tank cartridge as claimed in any one of claims 1 to 7 wherein said
ink supply needle comprises'a plurality of through holes at a side surface

thereof through which the ink passes.

11. An ink tank cartridge as claimed in any one of the preceding claims

wherein said filter is fuse bonded onto an upper opening of said ink supply

port.

12. An ink tank cartridge as claimed in any one of the preceding claims

wherein said filter comprises a mesh filter.

13. An ink tank cartridge of Claim 12, wherein said mesh filter has a pore size

of 20 to 100 um.

14. An ink tank cartridge as claimed in any one of the preceding claims

wherein said sealing means is formed of a high polymer film.

15. An ink tank cartridge as claimed in any one of claims 1 to 14, wherein said

sealing means is formed of a high polymer film with metal layer laminated on

said film.

16. An ink tank cartridge as claimed in any one of the preceding claims
wherein said sealing means is surrounded by a wall projecting from a lower end

of said ink supply port.
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1. |
i nk
at
ab

}"hg oper—aticn—— —ejected ink is drained toward an ink storage tank 9

pi and stored therein. Further, apparatus 100 is provided
a traniﬂllm l’mm for transmtting printing signals to recording
FIG 2, an enbodi ment of an ink tank cartridge
onstructed in" accordance with the present invention is shown. Ink
cartridge 200 is applied to record13ng apparatus 100 as shown in FIG
k tank cartridge 200 is provided with a housing 11 constituting an
ank cartidge body Housing 11 is unitarily formed with an .opening 12
top surfleeAaniakdank ﬁkrtrswpaswlpmed ms:laxrmﬁeyharrenrysaérmléaumpikrpm th at

tom surface 13 thereof. |I.nk sup rt 15 resiliently_engages with a

hol IJow i nk wamrveﬁéétﬂpd)%%éorm;ﬂénﬁ% tﬂPQ*,'GFPfa‘fVW whieht paig desilignt pRrousHousi ng
11 i§s tapered in such a manner that the bottom surface 13 is smaller in

di a

ter tharlM¢ARELHSESr face of the -

18. A container for an ink tank cartridge as claimed in any one of claims 1
to 17, wherein said ink tank cartridge is packed in an air-sealable container

under a low pressure so that a space is maintained in said container.

19. A container as claimed in claim 18, wherein said space is at least 15% of

the total inside volume of said container.

20. A container as claimed in claim 18 or 19 wherein said space is maintained

by a space disposed at upper side of the container.

21. A container as claimed in any one of claims 18 to 20, wherein said space is

maintained by absorbing members packed with said cartridge.
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Ink tank .cartride. In an alternative enbodi nent, housing 11 nmay be forned{ZD
I'n a cylindrical shape having straight walls. I nk supply pot 15 is ’
pi pe-1i ke shaped and projects inwardly and outwardly fromthe bottom wal
af housing 11. More specifically, ink suggly port 15 is nounted so that it
partially extends into the chanber of ho#Sing 11 and par- tially extend
away from bottom surface 13 of housing 11. A nesh filter 17 having a pore
size of about 20 to 100 [err]mis fuse bonded onto an inner opening 16 of
i nk supply port 15 projecting towards the inner chanmber of housing 11. In
the preferred enbodinent, filter 17 may be forned of a high polyner:
material or an antl-corr03|on et al éﬂéﬁ£§_£ﬂ&|nless steeL A step portion
18 is formed in the inpe
short distance fromt# I DAL A0 3 . 2
mgnber 19 is provided for reS|I|entIy contactlng |nk supply needle 14

An ink tank cartridge (5) is disclosed including a housing (11,50)
removably mounted onto an ink supply needle (14,90) of the ink-jet type

recording apparatus body. The housing being provided with an ink supply port

(15,53,71) projecting from a bottom surface of the housing both inwardly and
: * outwardly. A porous member (21,64) for impregnating ink is positioned inside
the housing abutting against the ink supply port through a filter (17,55). The
ink tank cartridge being further provided with a packing member (19,57,73)
resiliently abutting against an outer periphery of the ink supply needle at the
end of the ink supply port. An end opening is sealed with a sealing member
(20,60,77) through which the ink supply needle penetrates.

Accordingly, the ink tank cartridge of the invention is advahtageous in
that the ink supply needle does not require a sharp tip, air is prevénted from
entering the ink supply path of the recording apparatus, and a tight air-seal

‘ between the ink supply needle and the ink tank can be maintained. -

Fig. 2
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andﬂiETdLsposed inside ink supply port 15 at a | ower side of step portion ;¥_
18. This arrangenent maintains the liquid (i.e. ink) in a sealed condition

wi thiph ink supply port - 15. I n this gmmpdi ment, packing nmenber 19 is —e
formgd of a rubber ring, and nore specifically. an Oring. A sealing film

20 ag shown in FIG 3 is fuse bonded onto the outer,opening of ink supply

port {15. In a preferred enbodlnegt dfilm20 is
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formed of sealing materil such as a high polynmer filmor a high polyner
filmwth B netal lamnated on the film In this manner, film 20

denonstratfes a high sealabiljty so_ that it is not.torn by an external force -
such as ajfcontact by a-finger.of the user." 5 orous nmenber 21 is .
construct@d with a width slightly wi'der than opening 12 of housing 11 and

has a hei pht slightly greater than housi®hg 11. In a preferred enbodi nent,

por ous er 21 is forned Tro eiahane f oam Porous nenber 21'is
conpr ess in the chanber of R Si 11. Fyr2Rer, the |ower end porti.on of
por ous nber 21 faces Z

T~
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filter bf ink supply port 15. The central region of this |ower end
portionjof the porous nenber is conpressed aginst and by ink supply port 15
protrudigng inside the housing A lid 22 covers opening 12 of housing 11 and
i ncludeg a plurality of 'ribs 25 prOJectlng iamards t he i nner chanber of
housingf11 so that lid 22 further conpresses porous nenber 21 and holds it
esired position Mireover, spaces 24 are fornmed within ink tank

in the

cartridge 11 between |lid 22 and pz:?zs 21 to maintin a constant air
pressurfe therein. Spaces 24 conmu ok he outside air (atnospheric -
pressufe) through air vent 23. Because of the conp ssion of porous

menber §}21 by ink supply post 15, t he pores of the ressed region of
porousy nmenber 21 near ink supply po and in garticular facing the .
i nner ppening of the ink.supply pert, are-smalfer tjhan the pore size of

t he repai nder of porous nenher . , 33
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»in the enbodi ment disdosed in FIG 12 as will be detailed bel ow,
the poge size of a second porous nenber positioned in ink supply port 15 -
filter 17 and packing nenber 19 may be smaller than the port of
the cgnpressed region of porous nmenber 2¥10 A first electrode 26 is.
provi dgd in ink supply port 15, whfl e a second el ectrode 27 is provided
chanber of t he housi ng adj acent bottonlsurface 13 of housing. 1l to
i ik end sensor to detect an ink end cogﬁ;? hi s condition is
when the ink is alnost enpty in the t sp hat-+i nk i's present .
essentyially only ink supply port 15. As shown in Fl 4. an AC voltage

I's applied to el ectrodes 26, 27 through a resistor R A variation
i n volft age bet ween el ectrodes 286 S gd by a differentia

circuft 30. A conparator 31 c al of differenti al
circuft 30 wth a preset val ue val ue
! 0

R | e f_:/q-g.
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-9- s pl ying circuit 32. The output signal "of conparator 31 represénts a
vol'ta variation ratio of the two inputs to the
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ator. If the voltage variation ratio is larger than a preset value,

gs, the ink inpregnated in the porous nenber 21 becones al nost enpty,
end signal is output and the ink end condition is therefore

ed. Referring to FIG 3, hollgyjignk supply needle 14 is fornmed with
cal end to cooperate with ink tank cartridge 200. A plurality of

hhol es 36 are fornmed on a tip end surface 34 of ink supply needle 14
nmuni - cating the ink contained within ink supply part 15 with an ink
path 35 formed inside needle 14. I nk was | oaded into porous

3r 21 under | ow pres- sure of about 0.2-0.4 atnospheric prgssure to
essentially all of the. s _of the por.ous nenber. Ink fil

ressure is very ugef as a means for mai Atai ni ng .gQo ri
ofani néed Jppanﬁg? Pat ent Appllcafro GECFES

#ty as taught in Un
5560. In particular, sg8h L2
LI e il

-

/
A / - /"
@ , .o e
e"o. °° .
g o a‘ °, N bta
0 0 @ e .

L ":'3"~."/
L)

- * . 5 g.::’g:-::::.. .-. . -

THIS SHEET

AS
REPLACED BEEN

This Sheet Has Been R

T Ill IHI



| oadi ngf prevents the entrapment of air bubbles in the porous nenber and

“ permtdg filling to the capacity thereof. After the ink is filled into
por ous Jnenber 21, ink tank cartridge 200 is packed for shipping in a bag
formedfof a highly seal able nmaterial. n7fﬁﬁnple of this sealable materi al
is algmnate filmhaving alum num | ayers e lam nate filmmy have an.

I nner Pplastic layer to facilitate fusing. FIG 5 illustrates an exanple
of a cpntainer for storing and packing ink-tank cartidge 200 therein in
accrdapce with the present invention. |nk ankéfartidge 200 i s*wrapped by a
pair lam nate filnms 37. La ornmed of a filmincluding
at legst a |ayer of alum num-—~W\bt rcar!y,”in a preferred enbodi nent,
the fiflmmay be fornmed with a conbination of polyethylene, glass and poly-
et hyl ¢ne teraphthal ate. Vhilre~deconmpressing (renoving) air in the
contajners, flange portlons 38 of filns 37 afe fuse
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bonded tq maintain the pressure in the container. The two step process
forns a“dontainer with hi gh sealibility. The container is fornmed so that
there isJa space between the container and the ink tank cartridge. In a
preferrefl enbodi nent, the space maintainedgjygthe container repre- sents at
| east 15p6b of the total inside volune of the contai ner after packed. In
fact, a fspace representing nore than 15% of the total internal volune is
preferrdd. It is preferable that the
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-10- ink tfnk cartridge be packed under a negative pressure which is

slightly preater (closer to atnospheric pressure) than the pressure under
which the fnk is fillled within the tﬁZE In a preferred enbodi nent, the
pressue i the space is about atnosp Pc rat her than the pressure at the
time of ik In order to effectively prevent the deterioration of the
printing fluality due to the free gas produced iyri cﬁ.h :’ g dyes, |ow
pressure st be maintained within the package Co At the sane

time, thg anmount of gas to be

o | FIG, 12
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. o
i pr egmat«edfin the ink is lowered. Inks with dyes give off a very smal |
anount of s over a period of tinme. Further, even in case of using an ink
which is n subj ected with deaerati on, the presence of the | ow pressure
space wi thifn the container aids the i nk i Ny b ? gdeaeration process while

st ocked. reover, the ink is prevented fron1 eaking fromthe container to
t he outsi dg. The low pressure val ue discussed above with respect to the
packagi ng jpor ocess under | ow pressure and the deaeration rate nk under
the | ow prfjessure condition after a stocking period will be degcriped with
referencefto the anount of nitrogen as a main part of air.
TABLE 1 Low pressure val ue

of Nitro (né-[jp{ngA 7/

Amount

~3
R
k&’a
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i\
S
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0:5

. 7.0-8.5 0.
“rate of the ink
by varying the pressure during the packaging pr

7.5-9.0

0.35
According to the invention,
contained within ink tank cartri dge 200 can be controll ed

QCess

t he deae

Table 1 a

ration

ove

di scl oses the packagi ng pressure (negative gaugs
density during the packagi ng process being set

13-14 ppm tgbl e al so discloses the nitrogd
the ink C a7ned in the ink tank cartridge,
I's openéd. At the same time, FIG 6 (
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The arrangenment of ribs 25 of lid 22 on the top of ink tank cartridge

200 form a space therein as set forth above.
anount of air is stored in ink tank

FIG. 3

Therefore, a constant
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cartridge 200 corresponding to the pressure existing within t he bag

i 'medi ately after the packagi ng process. Accordingly, after a short
period a, the density of nitrogen within the ink rapidly rises up as
shown in FIG 6. Thereafter, the density remains constant, because of
t he hi gh seal ability of the container3 The constant |evel can be
mai nt ai ned for approximtely two years fromthe nmanfit | prpcess.
Once the container is opened at a point b, the a lﬁELﬁQFMEFI;&gEQ
contained in the ink increases and reaches a sat §irati on point .c
approxi mately one week after opening. Even in th aﬁbﬁ&&“bﬁ”@ondi.ion,
the printing qual ity does not deteytaqg;e ithinjpgriod b to d, ppprox-
mately one to four weeks later. In fadt /dn a cartridge 1s openef, a
typical cartridge is used for printing for only a ohe to four weekltine
peri od. The deacration effect of ink is set forth bel ow. Wen ink
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tankK cartridge 200 is renoved fromand attached to ink supply needl e 14,
the anount of air entering fromthe holl ow needle is normally extrenely
small. More specifically, when a dianeter of the hollow needle is about
0.8 mMm the air entering was less than 0.4 nmmferr] which corresponds to
an anount a meni scus of ink. Once the i#k enters ink supply port 15
as showmn in FIGS. 2 and 3, the ink flows towards recording head 4 and is
trapped by a filter 17 (not Shown) nounted in a filter chanber. The air
trapped by filter 17 does not easily pass through filter 17, because the
pore size of the filter is very fine. Wien enpl oy} rREPRa A

di anet er of about 4 nmm and a thickness (height off fp
approximately 0.3 to 05 mm and after re g ~and atjt gch-
tank cartridge to the needl e many tineg, mzes

filter, while the recording apparatus is

41
40
40
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Accdrdingly, during the period frompoint b to c of FIG 6,
deaerated ink is supplied to the recordi ng head.
200 is renoved and attached to ink supply

supply port 15 from needl e 14,

However,

t he recording

t he

apparatus do

caused by this I B rgeluction of air.
FIG.9-"""" &
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-12- On the other hand, when ink tank cartridge 200 is renoved fromthe
apparatus and | eft uncovered for a period of tine, air will then enter from
the hole in film20 fornmed by the ink supply needle. As is well-known in
the art, air destroys the siphon phenonmenon and causes an undesired
ink-failure in recording head 4. To pre@ent this problem the ink-jet type
recordi ng apparatus is provided wth a vacuum punp 7 as shown in FIGS. 1
and 2 for forceably ejecting ink fromthe ink nozzles and by applying a
negative pressure to recording head 4. In this operation, the ability to

recover F/G 70A—7
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fromink-failure depends on the deaeration rate of the ink. In case of
using ink one to four weeks after the container is opened, no problem
occurs when the air contained in the filter chanber is ejected by the
operation of vacuumpunp 7. On the other hand, after that tinme period, if
the anmobunt of air contained in the ink i § conpletely saturated or may even
be excessively saturated due to a variation in tenperature, fine air
bubbl es may be generated by an action of negative pressure during the
ink-failure preventing operation. This action causes an obstruction of ink
flow fromthe ink tank cartridge. Referring nowto FIG 7, an arrangenent
for packaging ink tank cartridge 200 is disclosed in which cartridge 100 is
surrounded by absorbi ng nenbers suchJﬁ§Q§b7zaglggsgs 40 and accommudated in
a packaging bag 41. Bag 41 is subjectle €] C ressi on process.

According to this
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arrangenment, since sponge grains 40 form a space inside packagi ng bag 41,
the | ow pressure condition fornmed during the packing process can be
continued for a long tine period. If the ink is filled in porous nenber 21
of FIG 2 to the greatest extent possible, for exanple, if approximtely
95% of the volume of the porous nenber iq represented by the ink
accommodated in ink task cartridge 200, the printing quality and efficiency
of the ink-filling can be inproved. When ink tank cartridge 200 is
packed in the manner ~descri bed above, packaging bag 41 is opened and tank
cartridge 200 is taken frombag 41. |Ink tank cartridge 200 is then
nmounted on carriage 1 of FIG 1 of recording apparatus 100 in such a

manner that the outer opening of ink t =5 directed away fromthe
bottom surface 13 is posi- tioned | mﬂe upply needle 14. As
shown in FIG 3, 1ink tank cartridge 100 is then depressed in a direction
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-13- parallel to the needle towards needle 14. Ink supply needle

9

FIG.11
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14 penetrates sealing nenber 20 (i.e. film and reaches packi ng nenber. 19
(i.e. Oring). Inthis condition, a tip end portion of ink supply needle 14
is maintained in a liquid sealing condition with respect to ink supply port
" 15 by packing nenber 19 (i.e. Oring), while conmmunicating with ink

contained within ink supply port. WhedQi nk supply needl e 14 penetrates
seal i ng nenber 20, sealing nenber 20 is defornmed. In this manner, sealing
menber 20 confornms to the end contour of needle 14 until penetration,
because of the resiliency of sealing nmenber 20. Throughhol es 36 fornmed at
the tip end of ink supply needle 1Z:vqg% zéikgreter in the range of about
0.1 to 0.4 mm This range of sizes bf ft™ro es 36 nmai ntains a nmeni scus
therein, when cartridge 200 is replaced or exchanged. Accordingly, air is
prevented fromentering ink tank car- '
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tridge 15 fromink supply needl e 14, and therefqre RgH 4

Furt her, [stn L. hhol es 36 affe Q%h : eSHEETSi SG

resi stan ﬁe‘ﬁ“ SHEETSK 1| 6Gi ng | her et hr ofigfy .. VoL - shaged ..... to paged /T

“Accordi n aDe?f"QH‘P’? i pagedt.. lanmlpﬂgemflﬂ.l... f or the anp%éd itp| pagdld tag

recor di ngWhERimG)  : paged iz .. tophgede, Porjous nenbe %ﬁ% |I938ndlytdq§agéd@d
aGtn tdagechish o Hegdd, .

and conp Qeﬂt!"tg(s» nkagedjppl YoPpagdd .15 Arojectingfin
the pore & Abstott por pigsd M6 hagel 2 g regiQn ip the vicinity of the ink ™™
suppl y ppDATESOFSRBOBipE!. t han- T hat "6t ot her r %mt%rmmm.t.h" l_qdpe

Capl | | ary Or Ce --------------------------- he Ot her regl OnS baseu t||\, \, evan
ink i's concentrated IINK TaNR mananmgﬁmmrm@mkl, and
further the ink can be supplied to recordi ng hea unt1l essentially the
| ast droplet In the above enbodi ment, sealing nmember 20 disposed. at ink

supply port 15 is exposed to a variety of el ements when
The present invention relates generally to an ink tank cartridge for use in

an ink tank cartridge for use in an ink-jet type recording apparatus for gjecting
ink droplets onto a recording medium and more particularly to a structﬁre of an
ink tank cartridge for use in the ink-jet type recording apparatus.

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

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

To overcome the above problem and difficulty, Unexamined Japanese
Patent Applicatiiﬁn (OPI) No.  Sho. 50~074341 proposes an arrangement in

whlch a paclunc member having a through hole is previously provided at an end
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not connected. However, in a preferred enbodi ment, an axially extending
flange 45 is formed surounding sealing nenber 20 as shown in FIG 8 Flange
45 provi des protec- tion froman unintentional touch of a finger 49 or
other elenents to sealihg menber 20. Flangf 45 not only prevents sealing
menber 20 from being torn, but can also be used as a gui de ‘nenber for
easily positioning ink supply needle 14 to the correct point for

penetration. . . _ )
opening of an ink supply port and the through hole of the packing member is

sealed by a seal member. According to this arrangement, an ink supply needle
having a tip which is not so sharp can be employed.

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

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

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

The present invention is made in view of the foregoing' problems or

difficulties accompanymv the convenuonal mk-Jet type recording apparatus
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-14- Reference is now made to FIG 9A which discloses an ink tank
cartridge in accordance with anot her enbodi nent of the invention. An ink
tank cartridge 250 of this enbodiment is provided with a housing 50 formng
the ink tank cartridge body. Housing 50 is Provided with an opening 51 at a
top surface thereof and a pipe-like ink supply port 53 projecting froma
bottom surface 52. Ink supply port 53 receives ink

employing a cartridge type ink tank structure. -Accordingly, an object of the

present invention is to provide an ink tank cartridge preferably for use in an
ink-jet type recording apparatus which does not require any sharp needle and
capable of preventing air or gas from entering an ink supply path of the
recording apparatus body even when the ink tank is replenished using the ink
supply needle and keeping a high air tightness between the ink supply needle
and the ink tank. |

The above and other objects can be achieved by provision of an ink tank
cartridge which includes, according to the present invention, a housing
removably mbumed onto an ink supply needle of the ink-jet type recording
apparatus body. The housing is provided with an ink suﬁply port projecting
from a bottom surface of the housing both inwardly and outwardly and 2 porous
member for impregnating ink which is pdsitioned inside the housing with
abutting against the ink supply port through a filter. The ink tank cartridge is
further provided with a packing member resiliently abutting against an outer
periphery of the ink supply needle at an end of the ink supply port and an end
opening which is sealed with a sealing member through which the ink supply
needle penetfates.

When the ink tank cartridge is mounted onto the ink supply needle, the
tp of the ink supply needle penetrates through the sealing member and passes
through the packing member disposed above the sealing member to thereby
communicate with ink impregnated within the porous member accommodated in
the cartridge housing. Accordingly, the ink supply needle communicates with
ink contained inside the tank which is liquid-tightly sealed by the packing
‘member at the outer periphery of the needle, so that the ink is supplied to the
recording head whilst keeping a constant negative pressure between the

recording head and the tank owing to surface tension of the porous member.
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supply needl e 14 di sposed on the recordi ng apparatus side. Housing 50 is
tdpered so that the bottom surface dianeter is small than that of the top
surface dianeter. |Ink supply port 53 is provided with an opening 54 onto
Wrich a filter 55, fornmed of high polymer or anti-corrosion nmetal, is fuse
bonded thereon. A step portion 56 is forrfed in an inner wall of ink supply
port 53 spaced fromthe outer end of port 53. Apacking nenber 57 is fitted
at the outer side (closer to the outer opening) of step portion 56 for

mai nt ai ni ng | i qui dFiged isli $chematis perepsctive ividw shdowving iangexag@lenef an wk-jsuppl y
needl e 14. In this enbodi ment, packing menber 57 is an O.ring. Furt her,
a seal i ng st oype meconging @pp&atusito avhigh amink tank cantrdgcdhaiconding trkihapresenber 57.
Seal i ng stopping nmenpber 58 is also an O-ring. An outer opening 59 is seal ed
by a seal i ng inwemian i8@ppl&ding a high air-sealabilty characteristics. For

exanpl e, sealing nenber 60 is a lamnated filmthrough
P J Fig. 2 is a cross-section along the lme A-A gf figure 1, of a first

embodiment of the ink tank cartridge according to the present invention which
is applied to the recording apparatus;

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

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

Fig. 5 shows one example of the bag packing therein the ink tank
cartridge according to the present invention;

Fig. 6 shows the variation of an amouﬁt of nitrogen against the time
after opening the packaging bag;

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

Fig. 8 shows an arrangement of the ink tank cartridge having a flange
with respect to a finger;

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

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

Fig. 10B is a cross-section cut along the line B-B of Figs. 10A-1 t0 5;

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

Fig. 12 shows an embodiment of the ink supply needle preferably

applied to the ink tank cartridge of the present invention; and
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This Sheet Has Been Replaced This is the rep.\acamen

MDA .. 16 e




which ink supply needle 14 can easily penetrate. Opening 51 of housing 50
Is sealed by a |lid 62 having a vent hole 61. Hole 61 is provided for
communi cation with the atno- sphere. An inner surface of |lid 62 is provided
with a plurality of ribs 68 for defining spaces 63 between porous nenber 64
and lid 62 which communicate with venthole 61 to maintain a constant air
pressure within housing 50. Ink tank cartridge 250 is further provided with
el ectrodes 65a ang.65 o) b | ' o &) 3 LI i ng now
to FIG 9B (Ii kenrrii@ 'e?gﬁcienﬂgﬁggé? gﬂ %%%ﬁgﬁ%ggfoﬁj}%dm? ogdlpPll}heneéeréér?g’%i??), an
i nk tank carippiié®e tHelnk Supply exiud@gk.i n accordance with another alterate
enbodi nent of the invention. The porous nenber of FIG 9A is forned in
i nk tank housi ng PxeferfedrrkboddReits bf thieressap iivehfor ildHew bERddBeritsed ian Upper
por ous nenber 64a and a | ower porous

detail with reference to accompanying drawings; of which

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

The apparatus further includes a transmission cable 10 for transmitting
printing signals to the recording head 4.

Fig. 2 is a cross-section of a first embodiment of the ink tank cartridge
according to the present invention which is applied to the recording apparatus.
The ink tank cartridge is provided with a housing 11 constitutir;g an ink tank
cartridge body, which has an opening 12 at the top and an ink supply port 15
formed unitarily therewith at a bottom surface 13 with which a hollow ink
supply needle 14 resiliently. engages. The housing 11 is tapered in such a

manner that the bottom surface 13 is smaller in diameter than the top surface.
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-15- nenber 64b. Upper porous nmenber 64a is larger in pore size than |ower
porous nenber 64b so that the capillary force is larger at the | ower side,
closer to ink supply port 53. The renmining elenents of ink tank cartridge
300 are the sane as the elenents discloged in ink tank cartridge 250 of FIG
9A. Moreover, although the arrangenent discl osed

However, the housing need not be tapered but a cylindrical shape having a
straight wall may be employed.

The ink supply port 15 is pipe-like shaped and projects from a bottom
surface of the housing 1! both inwardly and outwardly. A mesh filter 17
having a pore size of 20 to 100 um is fuse bonded 6nto an upper opening 16 of
the ink supply port 15 projecting towards inside the housing 11. The filter may
be formed of a high polymer material or an anti-corrosion metal such as
stainless steel. A step portion 18 is formed at an inner central portion of the
ink supply port 15. A packing member 19 for resiliently contacting the ink
supply needle 14 to the inside of the supply port 15 is disposed inside the ink
supply port 15 at a lower side of the step portion 18 for providing a liquid seal.

In this embodiment, the packing member 19 'is formed of a rubber ring,
a so called O-ring. A sealing film 20 is fuse bonded onto a lower opening of
the ink supply port 15. The fitm 20 may preferably be formed of a sealing
material such as a high polymer film or a high polymer film with metal layer
laminated on the film so that the film 20 demonstrates a high sealability while
not capable of being torn by an external force such as cdntact by a finger.

A porous member 21 has a width which is a little bit larger than that of
the opening 12 of the housing 11 and a height which is a little bit higher than
the housing, so that the porous member 21 is compressed within the housing
11. Further, the lower end portion of the porous member 21 facing the filter
17 of the ink supply port 15 is compressed by the ink supply port 15 protruding

| inside the housing. A lid 22 covers the opening 12 of the housing 11 and
includes a plurality of ribs 25 projecting towaids the inside of the housing 11 to
compress the porous member 21 and keep respective spaces 24 within the ink

tank cartridge between the lid 22 and the porous member 21.

e m—
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with respect to FIG 9B has a porous nenber divided into two distinct

| ayers, the porous nenber may be divided into nore than two | ayers as | ong
as each |ayer closer to the port has smaller pores than the |ayer further
away. Wth ink tank cartridges 250 and 300 descri bed above, deaerated ink
is filled within porous nmenber 64 or 64a and 4ba accommodated in tank
housi ng 50 under | ow pressure. The ink tank cartridge are then packed in a

Tl ntaining a negaihRElesHass dpeischRy R IS iak 98Pl PO bk i caoHter

Fank cartri dgd ;ggagﬁ%ggga%geggg m%égﬁw?ﬁx&g”qk{é&r bovsivh, £F R 332}5 4'1”iks

oD O T LA ok F9E L AR5: RO Bk ol B ey,

such a nanner 1rt11p A R an St?;ppqy Oﬂ%?tmlg'.g Rf hBn® H;plgig},' 43,051} AT voltage Vcc is
applied to the electrodes 26, 27 through a resistor R, and the varation in
voltage between the electrodes is detected by a differential circuit 30. A
comparator 31 compares an output signal of the differential circuit 30
representing a voltage variation ratio with a preset value generated by a preset
value supplying circuit 32. " If the voltage variation ratio is larger than the
preset value, that is, the ink impregnated in the porous member 21 becomes
almost empty, an ink near-end signal is output and the ink near-end condition is
therefore detected.

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

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

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

Fig. 5 shows one example of the bag, packing therein the ink tank

canndoe accordmo to the present invention. The ink tank cartridge is wrapped
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I's positioned just above ink supply needle 14 and then depressed in the
parallel direction parallel to the needle 14 towards needl e 14. In this
operation, ink supply needle 14 penetrates sealing nenber 60 and reaches
packing menber 57 through sealing stopping menber 58. After insertion, ink
supply needle 14 is maintained in a liquid-tight condition"with respect to
I nk supply port 53 by packing nenber 57. At the sane tinme, ink supply

"k supply ne a%@%gég%%wﬂngéﬁf“f%@eﬁeﬁ&ﬁ%ﬁm' R
Suppl y port SRRy Herofiraste ' 85 7R, e, bHY, BHoReH [RERoBuid, & %&5”9 o
seal i ng monbepoisns IS otk Alnd &F | Brkn éﬁ[‘ir carki dge, bt oken pi eces 60a o

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

. failure during printing.

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

When using ink comprising dyes which would generate free gas (due to
the resolution), if low pressure is maintained within the packaged bag the
amount of gas to be impregnated in the ink is lowered. Accordingly,
deterioration of the print quality due to this free gas can be effectively
mwmihmmwmmeQMMhmmkmmMmmwwmm
the presence of the low pressure space within the bag helps the ink to deaerate

while stocked and, moreover, the ink is prevented from leaking from the bag to

the outside.
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supply port 53. This stoppage is caused by sealing stopping nenber 58 which
fornms an essentially tight grip with ink supply needle 14 as shown in FIGS.
10A and 11. Therefore, broken pieces 60a do not reach packing nenber 57.
Accordingly, even if gaps 66 are forned between needl e 14 and sealing
stoppi ng nmenber 58, the liquid sealability can be maintai ned by packing
menber 57. Furthernore, the ink

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

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

the ink contained in the ink tank cartridge when the packaging bag is opened.

TABLE 1
Low pressure value (atmospheric - Amount of Nitrogen (ppm)
pressure)
0.5 7.5-9.0
0.35 7.0-8.5
0.2 6.0-7.5

The description will now describe the variation of the deaeration of ink
contained in the ink tank cartridge after opening the bag with reference to an
amount of nitrogen contained in the ink as a parameter. Fig. 6 shows a
variation of an amount of nitrogen after opening the packaging bag. Since the
ink tank cartridge has a space kept by the ribs projecting from the lid, a
constant amount of air corresponding to the pressure exists within the bag from
immediately after the packaging process. Accordingly, within a short period
(point a), the density of nitrogen within the ink rapidly rises as shown in Fig. 6,
and after that, the density is constant because of the high sealability of the bag.

The constant period continues for about two years from manufacture. After
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-16- is preventd fromleaking out of ink supply port 53. Ref erence is
now made to FI GS. 10B-10E whi ch di scl ose additional enbodi ments of ink tank
cartridges 250 and 300 with respect to sealing nenber 57 and sealing
stoppi ng menber 58. In all other respect S0 the ink tank cartridges are the
sane and like reference nunerals are used%or Iike elénents. Alt hough each
seal i ng nenber and sealing stop- ping nenber of FIGS. 10B- 10E are shaped
and designed diffenntly, the sealing nmenber 57 and sealing stopping nenber
58 of FIG 10ApeaingHhedag (painyb); uhecamount of mitregesr congaingdhint the inla inéreasesner .
In the arrangenent disclosed in FIG 10B, sealing stopping nenber 58B is an
el astic seal i rRpdnEeAEhSs, 2 WANTAEIOB ROIMNEPOIE rBeaboBy RNE svegk afteTnepening. HEEn10C,
bot h sealing nmenber 57C and sealing stopping nenber 58C are el astic sealing
menbers. Ref er¥igsgsaterafedg the printing ‘quality does™not deteriorate within about one to
four weeks (b to d)after opening within which one cartridge is normally used
for printing.
It is more preferable that the space maintained in the packaged bag is
substantially 15% of the total inside volume of the bag after packing.
The effect of deaeration of ink will now be described. When the ink
tank cartridge is removed from and attached to the ink supply needle, an
amount of air entering from the hollow needle is normally extremely smalil.
According to experimentation, when the diameter of the hollow needle is about
0.8 mm, the amount of air entering was below 0.4 mm3 at most which
corresponds approximately to a meniscus of ink. The ink once entering the ink
supply port flows towards the recording head and is trapped by a filter (not
shown) mounted in a filter chamber. The air trapped by the filter would not
easily pass through the filter because the pore size of the filter is very fine.
According to experimentation, employing a filter having a diameter of 4 mm
and a thickness (height of filter chamber) of 0.3 to 0.5 mm, after removing and
attaching the ink tank cartridge to the needle as much as ten times or more, the
air did not pass through the filter while the recording apparatus is operated.
Accordingly, during the period from the point b to ¢ of Fig. 6, the
deaerated ink is apparently supplied to the recording head, and even if the ink
tank cartridge is removed and attached to the ink supply needle and air enters in
the ink supply port from the needle, the air is impregnated into the ink and,
accordingly, the recording apparatus does not suffer from any problem.

On the other hand. when the ink tank cartridge is removed from the

apparatus and left for a while, air enters from the ink supply needle. As is
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10D, sealing nenber 57D and stopping sealing nenber 58D forma unitary

bl ock which is provided with a groove therebetween. Finally, in the
configuration of FIG 10E sealing nenber 57E is an el astic sealing nenber,
whi | e seal ing stopping nmenber 58E is an O ring. Ref erence is now nmade to
FIG 12 which discloses an ink tank carntridge 350 in accordance with still
anot her enbodi- nent of the present invention. In this configuration, a

pi pe-like ink supply port 71 is formed on a bottomwall 70 of housing 9 for

acconmodat i RHoRnPAIOWEstFRRDSE (iPRin PheMsmedvat afd Mabsds 4w undeared eber 21
of FIG 2) for filling ink therein. A filter 72 is fixed to an inner

openi ng 79 @fjlirék FToRRreYenRGiuth @ problem peieolik-jeP rdcopding appaduwiish i nk
resiliently abuts against ink supply port 71 to be conpressed thereby. The
interior of providedupithya wacuuny buirp forr foeckdiy efectiny dnlalfromntinkgmakziessby ons of
I ncreasi ng dianeter fromthe '

applying a negative pressure to a recording head. In this operation, we have

found that recovering from ink-failure depends on a deaeration rate of ink

following experimentation. When using ink one to four weeks after the bag is

opened, no problem occurs when the air contained in the filter chamber is

ejected by the operation of the vacuum pump. On the other hand, however,

after that time period if the amount of aif contained in the ink is completely

saturated or may even be excessively saturated due to a variation in

temperature, fine air bubbles may be generated by an action of negative

pressure during the ink-failure preventing operation, which causes the problem

in obstructing ink flow.

Fig. 7 shows an arrangement of packing the ink tank cartridge in which

a cartridge is surrounded by an absorbing member, such as sponge grains 40,

and accommodated in a packaging bag 41, and then subjected to a

decompression process. According to this arrangement, since the sponge grains

40 form a space inside the packaging bag, the low pressure during the packing

process can be continued for a long time even if the ink is filled in the porou§

member 21 as much as possible, for example, abéut 95% volume of the porous

member accommodated in the ink tank cartridg_e. Therefore, the print quality

and efficiency of the ink-filling can be improved.

When the ink tank cartridge packed as described above is actually to be
used, the packaging bag is opened and the tank cartridge is taken from the bag.
The tank cartridge is mounted on a carriage of the recording apparatus in such a

manner that the end 6pening of the ink supply port 15 is positioned just above

the ink supply needle 14 and then depressed towards and parallel to the
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regi on of inner opening 79. A_packing menber 73 and a seal stopping menber
74 are press fitted in an |nner portion of ink supply port 71 against step

82 and secur &bis Bheet c¢h; engagi ng steps 83. A lower opening 76 is
seal ed byas 7 (i.e. film. An el ectrode 80 is disposed
wi thin ink su the vicinity of inner opening 79 for detecting
an i nk end condltlon Ink tank cartridge 350 is further provided with a
porous nenber 78 fitted against step in ink supply port 71 between
el ectrode 80 and packing nenber 73. In a preferred enbodi ent, porous nenber
78 is formed of a urethane foam An upper portion of porous nenber 78
engages wi directioapofpthet iaedles14.f oFeethk supplie needle shdp penetgatast the 1sealingor event
por ous nenber 81 from noving even when
member (film) 20 and reaches the packing member (O-ring) 19. In this
condition, the tip of the ink supply needle 14 is kept in a liquid seal with
respect to the ink supply port 15 by the packing member (O-ring) 19 while
communicating with ink contained within the ink supply port 15.
When the ink supply needle 14 penetrates the sealing member 20, the
sealing member 20 deforms to become shaped like the end contour of the needle
14; to large extent because of the resiliency of the sealing member 20.
Since the through holes 36 formed at the tip of the ink supply needle 14
have a diameter below 0.1 to 0.4 mm, the through holes 36 keep a meniscus
when the cartridge is exchanged. Accordingly, air is prevented from entering
from the ink supply needle 14 to the recording head. Further, sihce there is a
plurality of through holes, the fluid resistance applied to the ink flowing
therethrough is very small and, therefote, a sufficient amount of ink for
printing can be supplied to the recording head 4.
Further, since the porous member 21 is resiliently deformed and
compressed by the ink supply port 15 projecting inward of the tank housing, the
pore size of the porous member at a region in the vicinity of the ink supply port
is smaller than that of the other region so that the capillary force is large
relative to the other region. Owing to this structure, the ink is concentrated at
the compressed portion of the porous member, and further the ink can be
supplied to the recording head right up until the last droplet.
In the above embodiment, the sealing member 20 disposed at the ink
supply port 15 is exposed. However, it is more preferable to form a flange 45
surrounding the sealing member 20 for avoiding unintentional touch by a finger

F 1o the sealing member 20 as shown in Fig. 8. This arrangement of the flange

45 is advantageous in that not merely the sealing member is prevented from
This is the replacement sheet
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-17- ink supply needle penetrates into ink supply port 71. Porous nenber 81
is preferably press fitted into position. A second electrode 95 is al so
provi ded for detecting the ink end condition in conjunction with first
el'ectrode 80. Oring 84 provides a seal %round the outer end of el ectrode

80, where

being torn but also the flange can be used as a guide member for easily
positioning the ink supply needle 14 to the correct point.

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

condition.

In Fig. 9-1 the porous member accommodated in the tank housing 50 has

two separate layers consisting of upper porous member 64a and lower porous
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it passed through bottomwall 70. The purpose of porous nenber 78 is to
avoid a false ink end condition by preventing air flow back to el ectrodes
80 of the ink end sensor when the ink tank cartridge is renmoved fromthe
needl e, but the ink is not yet exhauste4: When porous nenber 81 is in
position, ink fromthe main porous nenber (not shown) remains in the
portion of the tubul ar passage in ink supply port 71 between inner end 79
and porous nenber 78 so_that a false ink end conditign is avoided. The ink

stays in thiBemBemst¢4on, ThePRSE PBTOUA MemBATc@Haois Iarees dumora e taan Heus
Bl 1 por ous IRBED PN (RATRR 0B B Bk 056k EoRFEET Gt e [SBRE Serrenber
51 oW expOse 0, RSP RS e LR SAhe St 3L e
devel oped becta.\{-\t%%ge of this arrangement other than the porous member is the same as that

shown in Fig. 9-1.

Although this arrangement has the two-layer structure of the porous
member, the porous member may be divided into more than two layers if
applicable as well as the lower layer having a small pore size than the upper
layer.

With the ink tank cartridge described above, deaerated ink is filled
within the porous member accommodated in the tank housing under low
pressure, and packed in a package bag for stocking while maintaining a
negative pressure a little bit higher (closer to the atmosphere) than that during
the ink-filling process. When the ink tank cartridge is exchanged with a new
one, the packaging bag is opened to take a new ink tank cartridge out of the
bag, and the tank cartridge is mounted on the carriage of the recording
apparatus in such a manner that the end opening of the ink supply port 53 is
positioned just above the ink supply needle 14 and then depressed towards and
parallel to the direction of the needle 14.

In this operation, the ink supply needle 14 penetrates the sealing
member (film) 60 and reaches the packing member (O-ring) 57 through the
sealing member stopping member 58. This enables the ink supply needle 14 to
be kept in a liquid-tight condition with respect 1o the ink supply port 53 by the
packing member (O-ring) 57 while communicating with ink contained within
the ink supply port 53. |

When the ink supply needle 14 penetrates the sealing member 60, the

sealing member 60 may partially go into the ink supply port 53 with the ink

This Sheet Has Been Replaced This is the replacement sheet

MR .. oo e




&

t he meni scus force in the two porous nmenbers, thereby preventing air flow
back to el ectrode 80 of the ink end sensor. The pore size of the main
porous nenber may be selected to be | ess than the pore size of porous
menber 81. even when conpressed. An i nk Bupply needle 90, as shown in
FIG 13, is applied to ink tank cartridge 350 of FIG 12. Ink supply needle
90 is provided with a tip end 91 having a conical shape and an i ndi ned

surface for easupplypesetier ¥.i rldoweddr] bepkerngieces /60a sfelel staling ondmiey glefsber
74 and packing nenber 73 of ink tank cartridge 350 of FIG 12. Needl e body

92 has essen- tsadppyd pagal fuaheopithi thgsiefdleiby thbaesinemeniber stoppingf membearu-
nicating wth an ink supply path 93. To mount ink tank cartridge 350 with
needl e 90, seali58way sewhnedn Fig. 1GB posiat itienbrbkow pieces &0x dp mby raack thecpa@Ringl nk
tank cartridge 350 is then pushed downward onto tip 91 of needle
member 57. Accordingly, even if gaps 66 are formed between the needle 14
and the sealing member stopping member 58, the liquid seal can be maintained
owing to the packing member 57 and, therefore, the ink is prevented from
leaking out. Various modifications of the packing member 57 and the sealing
member stopping member 38 are now described. The remaining elements of the
structure, however, remain the same.

In Fig. 10A-2 the sealing member stopping member 58-2 is not an O-
ring but an elastic sealing member while the sealing member 57 is an O ring.

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

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

In Fig. 10A-5 the sealing member 57 is not an O-ring but an elastic
sealing member while the sealing member stopping member 58 is an O-ring.

Fig. 11 is a cross-section showing part of an ink tank cartridge
according to a third embodiment of the present invention. As shown in Fig.
11, a pipe-like ink supply port 71 is formed at the bottom surface 70 of the
housing for accommodating a porous member for filling therein ink. A filter
72 is fixed to a top opening of the ink supply port 71 which fesiliently abuts to
compress the porous member for impregnating ink. A packing member 73 and
a seal member stopping member 74 are préss fitted in a center inner portion of

the ink supply port 71 and secured by a bushing 75. A lower opening 76 is

sealed by a sealing member (film) 77.
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90 so that ink supply needl e 90 penetrates sealing nenber 77 and passes

t hrough seal i ng stopping nenber 74 and packi ng nenber 73. Since ink supply
needle 90 is not provided with holes at tip end portion 91 thereof, the
variation in volune of ink in the interiagr of ink supply port 71, typically
caused by a piston-effect during the nndﬁting operation of the ink tank
cartridge, is received by tip end - 18-

The ink tank cartridge of this embodiment is further provided with a
porous member 81 fitted in the ink supply port 71 between an electrode 80
disposed within an ink chamber 79 for detecting'an ink near-end condition and
the packing member 73. An upper portion of the porous member 78 engages
with a step portion 81 formed inside the ink supply port 71 as shown in Fig. 11
to prevent the porous member 8! from moving even when the ink supply needle
penetrates therethrough. The reference numeral 95 designates another electrode
for detecting the ink near-end condition.

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

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

‘being mounted and so ink flows into the ink supply path 93 through the

openings 94.

This Sheet Has

|77 ——

Date: 48 JAN 1991



portion 91 and packing member 73 as shown in FIG 14A. However, packing
nenber 73 esseThisiShtet MastHeHeglaleje 1 Ntro- duction of ink into openings 94 of

i'nk supply need] e, the variation in volunme of ink occurs in
t he upper side } uport 71 through porous nenber 78. and not in
I nk supply path ) » n openi ngs 94 pass through packi ng nenber 73

during the nounting process ink then flows into ink supply path 93 through
openi ngs 94.as shown in FIG 14B. As set forth above, during the nounting

operation of ink tankdestibed dBeveSBuringdehd! GEIINAPSFerfn 3F 1AL ihR MRk UNE
due to the piston effect applied to recording head 4 can be prevented. In

particul ar, siit@dde])khe uiddsitatslavari@dortinesolmakt duld teapistor effebinatpliedt® W th

i nk supply port 71, the | eakage of ink fromthe nozzl'e opening of the

recordi ng heathe recording head can be prevented since the ink supply path 93 does not
communicate with the ink supply port 71, so that leakage of ink from the nozzle
opening of the recording head is effectively avoided. Further, since it is not
necessary to form through holes, the ink supply needle has sufficient
mechanical strength and. accordingly, the needle can be formed of a material
other than metal such as, for example, a high polymer materia_l. An ink supply
needle formed of high polymer material is advantageous in that the
manufacturing process can be simplified and further dangers raised because of
metal can be avoided.

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

Preferably, the ink supply needle shown in Fig. 13B is so designed that,

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

On the other hand, if the ink tank cartridge must be replaced when the
tank is still full such as for maintenance, ink existing around th: [ip- of the ink

supply needle is sucked up into the porous member 78 located in the vicinity of
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Is effectively avoided. Further, it is not necessary to formthe

t hroughholes in the tip portion of needle 90, since ink supply needl e has
"sufficient nechanical strength. Accordingty, needle 90 can be forned of a
material other than nmetal such as, for exanple, a high polynmer material.
‘The ink supply needle fornmed of a high polyner material is advantageous in
that the manuf ahe weedlg because of capiilaby asiiomlof fthe gorovb rreemiber, filléd wd iy ete
typically associated with a netal needl e can be avoi ded. Furt hernore, the
i nner di amet er tadk cantndgeh forolmpregmatingnthier ink! y I ehis edpecatiod, tsincehthe eparewst
that the construction main- tains a neniscus. The outer dianeter of the

i nk supply needhembern/&hasoa isapitiany foreel whighgis substantirjlyathei sameoast that of the
appro- priate flow resistance of the ink through the needle. If needle 90
is formed of t ROreHsHRePbEs filled mmeetﬁnbpartmﬁ&e,ng«uéumma}nmedneenk&ham’mrnt ain

a mechani cal st ren‘gt h sufficient for
79. Accordingly, air is prevented from entering inside the tank cartridge body.

Further, if the ink tank cartridge is removed, the electrodes do not output a
signal representing the ink near-end condition. As a result, it is ready to start
printing again merely by mounting the once removed ink tank cartridge again
onto the ink supply needle.

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

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

As described above, according to the present invention, the ink tank
cartridge housing is removable with respect to the ink supply needle and is

~ provided with the ink supply port projecting from the bottom surface of the
housing both inwardly and outwardly. The porous member for impregnating
ink is resiliently accommodated in the housing through the filter secured to the
end of the ink supply port. The packing member is disposed at the end opening
of the ink supply port for resiliently abutting against the periphery of the ink |
supply needle and the sealing memf:er for sealing the end opening of the ink
supply port, through which the ink supply needle penetrates. Accordingly, the

ink tank cartridge of the invention is advantageous in that the ink supply needle
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penetrating into ink tank cartridge 350. In a preferred enbodi ment, ink
supply needle 90 shown in FIG 14B is designed to neet specific paraneters.
For exanple, an outer dianmeter R of needle 90 is within a range of
approximately 2-4 mm Moreover, a length L between the center of the

t hr oughhol es 94 cl osest to top end 90 of e needl e and the center of
packi ng nmenber 73 when the ink tank cartri'dge is nounted onto the needl es,
al so as shown in FIG 14B, is set to a value less than about 2.5 nm This
arrangenent is, nore refergﬁle .because the v%rlatlon i n_vql une when the

i nk tank cart rdQf§&0F LEQWFGH SR HPy K 15 r?l’iev§ﬂﬁﬂ | [ £BIRrng; the dpk sypply, gath

undesirable plost the recorgmto a%%apgnpsl anzl a'tight air-seal between the ink supply needle

and the ink tank can be maintained.

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

appended claims.
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-19- On -t he ot her _hand, when ink tank cartridge 350 nust be renoved from

L nk supply needle 90 even though the ink is still filled within the tank
(i.e. mai n HM) ting around tip end 91 of ink supply needle 90
S sucked u EMF nber 78, since tip end 91 conpresses porous
menmber 78 when fu'rl i fserted, as shown i® FIG

CLAIMS

1. An ink tank cartridge for an ink-jet type recording apparatus, the cartridge
being removably mounted onto an ink supply needle (14,90) having through
holes (36,94) and mounted on the recording apparatus body, the cartridge
compriéing:

a housing (11,50);

an ink supply port (15,53,71) projecting from a bottom surface of said
housing inwardly; characterised by

a porous member (21,64) accommodated in said housing for
impregnating an ink, said porous member resiliently abutting against said ink
supply port through a filter (17,55); |

packing means (19,57,73) for resiliently abutting against an outer
periphery of said ink supply needle of the recording apparatus; and

means (20,60,77) for sealing an end opening of said ink supply port,

said ink supply needle penetrating through said sealing means.

2. An ink tank cartridge as claimed in Claim 1, wherein said packing means

comprises a resilient ring.

3. An ink tank caruridge as claimed in Claim 1 or 2, wherein said porous

member is compressed at a region in the vicinity of said ink supply port.

4. An ink tank cartridge as claimed in any one of claims 1 to 3, further

comprising

This Sheet Has Been Replaced

i IIIIII 11

This is the replace‘ment sheet

pate: 18 JAN 1897




14B. I n this operation, since porous nenber 78 has a capillary force which
I-.s substantj that of the porous nenber filled in the tank
cartridge, Hmu;ﬂumllﬁmﬂ”me bal ance of pressure and neni scus forces the
ink remains rn the 1 mtesior of ink supply port 71 beween porous nenber 78
and filter 72. Accordingly, the air is previented fromentering tank
cartridge body 90. Further, if ink tank cartridge 350 is renoved and .
renount ed, el ectcodes 80 and 95 do not output a false signal indicating an
ink end condition. Amesns @58) brovidid Bedwekh NGhid RRALRINE Othe&dy) ahe §a?t§ts€£%r?gd
merely by renounting ink tank cartridge 350 onto i nk supply needl e 90.
Needl e 90 di scl pembedfdropreténiiner rogéhpleees B sailowal M mephtiee proficRd bk es
may be formed at an end surface thereof as shown in FIG 3 as | ong as the
pi sLon ef fect diaid ing supplymieddlei pegetedies 6d saalihg inttsbdrs snal | . Further, ink
tank car-

5. An ink tank cartridge as claimed in any one of the preceding claims, in
which said ink supply port projects both inwardly and outwardly from said

bottom surface.

6. An ink tank cartridge as claimed in any one of the preceding claims, further
comprising a resilient porous member (81) disposed within said ink supply port
at a region where the through holes of said ink supply needle are located and an

ink chamber (79) defined between said resilient porous member and said filter

of said ink supply port.

7. An ink tank cartridge of Claim 6, wherein said resilient porous member has
a capillary force which is substantially the same as that of said porous member

accommodated within said housing for impregnating the ink.

8 An ink-jet recording apparatus as claimed in any one of claims 1 to 7
wherein said plurality of through holes are formed on said needle

perpendicularly to a direction in which said needle penetrates.

9. An ink-jet recording apparatus as claimed in any one of claims 1 to 8,
wherein an outer diameter R of said ink .supply needle is within a range of 2-
4mm and a length L of said ink supply port of said ink tank cartridge side when

said ink tank cartridge is mounted onto said needle and said packing member is

set to be below 2.5mm. . Been Replaced
T e e B Thig is the replacement sheet
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“tri dge 350 utilizes bushing 75 to prevent packing nenber 73 and sealing
st oppi ng nenber 74 fromfalling out fromink supply port 71. However,

-bushing 75 ' im he mechani cal strength of sealing nmenber 77
is relati vemﬂlﬂmmlmmlw ri bed above22according to the present
‘invention. the*irk tank c&rtYidge is provided having renpvabl e housing with

respect to the ink supply needle. The housing is provided with the ink
supply port projecting froma bottom surface thereof both inwardly and
outwardly. A porous nenber is provided for inpregnating ink which is
resiliently act@mivdinkeldnk ganttidgehauiclamedaincanysonsoapelaimed tagawhereinasaid | t er
secured to an end portion of the ink supply port. A packing nenber i
di sposed at t hiakosipaly dsedlenepreprisena phealitypel yhigyeh hales pedi side nuriace

A seal i ng nmenber

i s provided fowmhemshthrageh Hdikhe SHePASS- of the ink supply port through

abutting agai nst the periphery of the ink supply needle.

whi ch

S

11. An ink tank cartridge as claimed in any one of the preceding claims

wherein said filter is fuse bonded onto an upper opening of said ink supply

port.

12

wherein said filter comprises a mesh filter.

2. An ink tank cartridge as claimed in any one of the preceding

claims

13. "An ink tank cartridge of Claim 12, wherein said mesh filter has a pore size

of 20 to 100 pm.

14,  An ink tank cartridge as claimed in any one of the preceding claims

wherein said sealing means is formed of a high polymer film.

15. An ink tank cartridge as claimed in any one of claims 1 to 14, wherein said
sealing means is formed of a high polymer film with metal layer laminated on

said film.

16. An ink tank cartridge as claimed in any one of the preceding claims
wherein said sealing means is surrounded by a wall projecting from a lower end

of said ink supply port.

This Sheet Has Been Replaced This 18 the replac
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Are

t he i nk supply—+eedle penetrates. A second porous nenber is positioned in
the i nk suppl ymort bet ween the filtefr and the packi ng member. Accordingly,

the ink tank y’m"m"ﬂWﬂ" nvention is advantageous in that the ink

suppl y needle
23

17. An ink tank cartridge as claimed in claim 6, wherein said ink supply port

comprises a step portion formed inside thereof with which said resilient porous

member engages.

18. A container for an ink tank cartridge as claimed in any one of claims 1

to 17, wherein said ink tank cartridge is packed in an air-sealable container

under a low pressure so that a space is maintained in said container.

19. A container as claimed in claim 18, wherein said space is at least 15% of

the total inside volume of said container.

20. A conmainer as claimed in claim 18 or 19 wherein said space is maintained

by a space disposed at upper side of the container.

21. A conuainer as claimed in any one of claims 18 to 20, wherein said space is

maintained by absorbing members packed with said cartridge.

“This gp
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--20- not require a sharpened tip end, air is prevented fromentering the
ink supply path of the .recordi ng apparatus, ‘and high air-sealability
bet ween the ink supply needl e and the ink tank can be nmaintai ned.

Moreover, the ink supply needle communicatgs with ink contained inside the
t ank mhich Is tighly sealed by the packind nenber at the outer periphery of
the needle so that the ink is supplied to the recordi ng head, whil e keeping

a constant negative pressure between the recording head and t he tank due

t he porous nenber. It wll thus be seen that the objects set forth above,

anong t hose nade apparent from the pr, %cse(cixg:,ldescrl ption, are

INK TANK CARTRIDGE AND CONTAINER THEREFOR

An ink tank cartridge (5) is disclosed including a housing (11,50)
removably mounted onto an ink supply needle (14,90) of the ink-jet type
recording apparatus body. The housing being provided with an ink supply port
(15,53,71) projecting from a bottom surface of the housing both inwardly and
outwardly. A porous member (21,64) for impregnating ink is positioned inside
the housing abutting against the ink supply port through a filter (17,55). The
ink tank cartridge being further provided with a packing member (19,57,73)
resiliently abutting against an outer periphery of the ink supply needle at the
end of the ink supply port. An end opening is sealed with a sealing member
(20,60,77) through which the ink supply needle penetrates.

Accordingly, the ink tank cartridge of the invention is advantageous in
that the ink supply needle does not require a sharp tip, air is prevented from
entering the ink supply path of the recordiﬁg apparatus, and a tight air-seal

between the ink supply needle and the ink tank can be maintained.

Fig. 2
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ef.,f|C|eﬂt_' [EET§I ncgccer ai n changes may be made in the above
.constr W tmg; Pgonthe spirit and scope of the invention,
it | SAPUPR 2 P2850 5

it is | ™IS Chat™al] sin
in .t'he anyi ija §q EMl | be interpreted as illustrative and not
inal %ﬂ)tn‘gﬂ%éﬂsé’a ‘Frlt\% é 0 t¢ be under Wi ng
cl ai ns} aﬂakbstm@nded’ag?fl'cm’%lp "'of the generfgog apﬁnT 5 Buws
" the injention herein descr and st at ene e scope t he
i nvent | oDAmldFRECEWFratt -0f--] a uagp., m ght be said to fall

t her ebt
: INK-JET RECORDING APPARATUS AND
INK TANK CARTRIDGE THEREFOR

This is a continuation of application Ser. No. 08/484,538,
filed Jun. 7, 1995. currently pending, which is a continuation
of applicaticn Ser. No. (7/928.936. filed on Ang. 8. 1992
US. Pat. No. 5,483,401, entitled INK-JET RECORDING
APPARATUS AND INK TANK CARTRIDGE
THEREFOR. which is a continuation-in-part of application
Ser. No. 742,529 filed on Aug. 7, 1991 and issned as U.S.
Pat. No. 52535,019 on Oct. 19, 1993 entifled INK NEAR- |
END DETECTING DEVICE, which is a continuation of
application Ser. No. 642.761 filed on Jan. 18, 1991 and
issued as U.S. Pat. No. 5,070,346 on Dec. 3, 1991 entitled
INK NEAR-END DETECTING DEVICE.

BACKGROUND OF THE INVENTION

This iitvention relates generally to anmk-Jct!yperecord-
ing apparatus for ejecting ink droplets onto a recording
medium, and more particalarly, to a structure of an ink tank
cartridge for use in a ink-jet type recording apparatus.

In a conventional recording apparatus, ink is supplied to
arccording head from an ink tank constructed as a cartridge.
The benefits of using an ink cartridge serving as an ink tank
is that ink does not smear due to the leakage of ink while
refilling new ink or the like. However, undesired air bubbles
casily enter the ink tank which cause problems such as an
ink failure.

In ordey to prevent air bubbles from entering the ink tank,
several techniques hago been proposed. For example, Unex-
amined Japanese PaxentAppllmﬂon (OPT) No. Hel. 3-92356
discloses an ink-jet recording apparatus in which an ink
supply port is disposed below an ink tank. The tank is
formed with a rubber tap and a metal ink supply needle
which penetrates through the rubber tap to form an ink low
path that communicates with ink nozzles of the recording
head. To casily penctrate throngh the rubber tap, the ink
supply needle is provided with ink supply holes on a side
surface thercof. The supply ‘holes have a diameter about 1
mm. The needle is constructed from a metal pipe fonned of

: an anti-corrosion material such as stainless steel. Mareover,
~—""the tip of the pipe is extremely sharp to penctrate the rubber
tap. Accordingly, the user mnst operate the shnpcnedneedle

very carefally or be subjected to potential injury.

e | patet



-21- ' What is clained is:
“1. An ink tank cartridge for an ink-jet type recording
appar atus bei ng renovably nountabl e onto an i nk supply
needl e of said ink jet type recording apparatus, said ink
supply needl e having at | east one-throughhole to allow ink
fromsaid ink.tank cartridge to pass therethrough, the ink
tank cartridge conprising: " a housing
formed with a chanber therein; . an ink
supply port extending through and projecting from :
a wall of said housing, said ink supply2port having a
first opening directed _towards said chanber of said
housi ng and a second op@VFgGome e abave peoblom.oHackamined Japanese
Patent Application (OPT) No.” Sho. 50-074341 proposes a

solution. In this arrangement, a packing member is provided
with a throughhole positioned at an end opening of an ink
supply port. The throughhole of the packing member is
scaled by a scaling member. Based thereon, the ink supply
needle does not require an extremely sharp tip, since it is
penetrating a seal member and not a rubber tap as in the prior
art. However, in a conventional ink-jet recording apparatus
using an ink tank which stores liquid ink directly therein, the
apparatus suffers from several problems such as leakage of
ink or a pressure difference which is due to an increase in
pressure while penetrating the ink supply needle.
Furthermore, it is preferable to keep the ink supply
pressure ‘as a2 negative pressure from the ink tank to the
recording head within a range from -30 to ~100 mmAq
(waterhead) to achieve a stable ink ejection of the recarding
head of the ink-jet type recording apparatus. However, due
to the height level at which the ink tank is installed, it is
difficult to control the ink supply pressure. This is particu-
larly true when the ink-jet recording apparatus is configured
* with a carriage type systern wherein a recording head and an

ink tank cartridge are mounted on the carriage. Unexamined
Japanese Patent Application (OPY) No. Hei 2-187364 pro-
poses that a porous member be housed within an ink tank
(cartridge) to thereby generate a negative pressure between
the ink tank and the recording head due to the capillary
action of the porous member,
Japanesc Patent Application Hei, 2-187364 is directed to
_ one type of recording apparatus by which both an ink tank
and a recording head are unitarily foomed. When the ink
contained in the ink tank is cmptied, both of these compo-
neats are replaced. Moreover, this application is silent with
respect to the other problems or difficulties such as undesired
air flow to the recording head or leakage of ink which may
gﬁ when the ink tank is selectively remaved from the
Japanese Pateat No. Hei. 3-61592 suggests 20 Torr as an
appropriate negative pressure level for packing the ink tank
cartridge. This negative pressure is much greater than the
negative pressure under which the ink is filled within the
tank. In fact. the negative pressurc may cause a probiem,
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wal | of said housing; _ at |
* porous nenber accommodated in said cham

ber- of said housing

for having ink inpregnated therein,

sai d porous nenber resiliently abutting agai nst said

first opening of sai
packi ng nmenber provi
towar ds sai d second
resiliently abut agy

fl ow of ink through

d i nk supply port;
ded within said ink supply port

east one

a

openi ng, sai d packi ng nmenber being forned with a hole
t her et hrough di mensi oned to receive saidd ink supply needl e and to

er| er sal d
said ink jet type recor ;5% Iag“af% g gﬁr
pefausy,

port other than thrcﬂ&ﬁ"é

positioned in said
and
packi ng nmenber

55| H@Eﬁ?@?ﬁﬁéﬁ“@&Sdlﬁﬂeﬁ
5|g$}x;ae ﬁmm ¢ packaging station. Moreover,

y needl e of
eventing the

supply
le is

ink-filling progessragditbatfor thepackat e from sai d

agmg process arc usually spaced far from cach other.
Therefore, air penctrating into the ink may be freed and
produce air bubbles when a negative pressure applied during
the packaging process is greater than that for the ink-filling
process. As a result thereof, an andesirable ink-leakage may
occur. Further, air bubbles generated in the parous member
may obstruct the ink flowing from the ink tank cartridge to
the recording head which counld cause an ink-failure during
the printing operation.

-Accordingly. it is des:rabletopov:dc an ink tank car-
tridge in an ink-jet type recording apparatus which does not
require a sharpened needle, is capable of preventing air (gas)
from entering the ink supply path of the recording apparatus
body even when the ink tank is replaced from the ink supply
needle and has a high air tightness between the ink supply
needie and the ink tank.

SUMMARY OF THE INVENTION

Generally speaking, in accordance with the invention, an
ink tank cartridge for an ink-jet type recording apparatus
being removably mounted onto an ink supply needle of a
recording body is provided. The needle has at lcast one
throughhole therein. The ink tank cartridge is provided with
a housing having an inner chamber. An clongated ink supply
port is provided which projects from and through the hous-
ing. The ink supply port has a first opening directed towards
the interior of the chamber of the housing and a second

_opening essentially directed away from the exteror of the

housing. At least one parous member is accommodated in
the housing for carrying ink. The parous member is com-
pressingly abutted against the first opening of the ink supply
port. Packing means are provided in the ink supply port

- towards the sccond opening of the housing for resilieatly

abutting against an outer periphery of an ink supply necdie
of the recording apparatus. A sealing means is provided for
substantially scaling the second opening of the ink supply
port. The ink supply needle penctrates through the scaling
means for mounting the ink tank cartridge to the recording
apparatus.

This device is further provided with a ﬁlt:r essentially
positioned at the first opening of the ink supply port so that
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positioned to seal said second opening of said ink

supply port before said ink tank cartridge is nounted on

said ink supply needle and to be penetrated by said ink

supply needl e when said ink tank cartridge is nounted

on said ink supply needle. 2. The ink
tank cartridge of claim1, further including a

filter essentially positioned at the first opening of said ink

supply port so that said porous nenber resiliently abuts

against said filter. 3. The ink tank
cartridge of claim2, wherein said-ink

supply port substantially extends both4fnwardly and out -
wardly from said wal |geipafols dndtbe dinpressihglyy abatscagaitist shepfiltsr.
port partially extendridcrosdhémbidsbaimprrsediitaitedion in heivicinity
wal | of said housi NY.of the first opening of the ink supply port so that tife poree | nk tank
cartridge of claim 1, e peiols Tidrabdeafe sihdller in the region of the first
includes at |east oneugiglthfii'in sth&dregions of the porous member within
the chamber of the housing. Moreover, the porous member
may be provided with two layers, a lower porous member
positioned towards the first end of the housing and an upper
porous member positioned towards the second end of the
housing. In this construction, the pores of the lower porous
member are smaller than the pores of the upper porous
member. The device can further include a secord porous
member disposed within the ink supply port between the
filter and the packing means with one of the clectrodes of an
ink end sensor being between the second porous member
and the filter. :
A stopping means is provided between the packing
and the scaling means for preventing pieces of the sealing
means produced when the ink supply needle penetrates the
scaling means from entering into the ink supply port. In this
embodiment, the packing means includes at least one resil-
icnt ring and the sealing mean includes at least one resilient
fdng. In another embodiment, the packing means includes
one clastic sealing member, while the scaling means
includes one resilient ring. In still a further embodiment, the
scaling means and the packing means are formed by a single
unitary elastic sealing member having a groove. In yet still
a forther embodiment, the sealing means and the packing
means are cach formed with a resilient ring.
In another aspect of the invention, a method for storing
and packing an ink tank cartridge for an ink jet type
" yecording apparatus to fonn an air scalable container is
provided. The steps of this method include wrapping the ink
tank cartridge with a film. The free ends of the film arc then
fusedly bonded to form an air scalable container having a
space therein. At the same time the contsiner is decom-
pressed so that the space is filled with a low pressured gas.
The space in the container represents at Jeast 15% of the total
inside valume of the container Moreover, the pressure in the
container is maintained at a negative pressure which is
slightly less than the pressure used when storing the ink in
the ink tank cartridge. In an alternative embodiment, absorb-
ing members can be inserted into the container for further
maintaining the low pressure within the container. :
| This is the replacement sheet
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D The ink tank cartridge of claim1l, wherein said packlng

includes at |east one elastic sealing nember.

6. The ink tank cartridge of claim1, wherein said hole of

sai d packing nenber is defined by an interior wall, said

packi ng nmenber including at | east one elastic sealing mem

- 22 - ber having a central interior groove in said interior wall for
facing the ink supply needl e.

. _5_
- Accordingly, it is an object of the invention to provide an
nnpmvedmktankwu:idge for an ink jet recording appe-
zatus.

It is another object of the invention to provide an ink tank
cartridge and an ink-jet type recording apparatus which does
not require a sharpened needle. .

Yet still another object of the invention is to provide an
ink tank cartridge which is capable of preventing air from
entering the ink supply path of the recording apparatus body
even when the ink tank is replaced from the ink supply
peedie.

Still another object of the invention is to provide an ink
uumnznndgevﬂnchhasalnghauughuumsbammmn&munk
supply needle and the ink tank.

Yet another object of the invention is to provide an ink -
tank cartridge which maintains a constant negative pressure
between the recording head and the ink tank cartridge due to
& porous member positioned therebetween.

Still other objects and advantages of the invention will in
part be obvious and will in part be apparent from the
specification.

The invention accordingly comprises ﬁu:ﬁunnns of
construction, combinations of elements, and arrangement of

putswhnchwﬂlbeaxemphﬁedmthe constructions here-
inafter set forth, and the scope of the invention will be
indicated in the claims.

BRIEF DESCRIFTION OF THE DRAWINGS

For a foller understanding of the invention, reference is
- had to the following description taken in connection with the
accompanying drawings, in which:

FIG. Ixsapcrspecuveucwofmmkjettyperecordmg
apparatns with an ink tank cartridge attached thereto in
accordance with the present invention; = -

FIG. 2 is a sectional view of a first embodiment of the ink
tank cartridge coupled the recording apparatus;

FIG. SJSanenlzgedsectxonalvxewofanmksnpply
needle penctrating the ink tank cartridge of FIG. 2; '

FIG.4isacirmit-blockdiagmnofminkenddetedion

- it

FIG. § is a perspective view of a container for storing the
1nkhuk¢aﬂndgeofRR31&
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7.- The ink tank cartridge of claim3, wherein said porous nenber has a
region facing said first opening of said ink supply port and is conpressed
at said region facing said first opening of said ink supply port so that
pores of said porous nenber are smaller in said region than in other

regi ons of said porous nenber. 8. The ink cartridge of claim3, wherein
said at |east one porous nenber essentially fills the chanber of said
housi ng. 9. The ink tank cartridge of claim1l, wherein said porous

menber has a region facing said first opening of said ink supply port and
IS conpressed at said region facing~Said first opening of said ink supply
port so that pores ofFKhiédsa@rapldcalpefieesentation Of theevariation of thied first opening
than in other regi oamoakt éffiitrede ik %Mﬂf&hﬂﬁg&eﬁﬁoﬂhe i nk tank

cartridge of clai m&cm{&%ﬂ&&mgé;at east one porous nenber includes at
| east two porous rren‘oﬁréﬂ" tional view of an all " bodi ¢ of

the container of FIG. §;
FIG. 8 is a sectional view of the ink tank cartridge of FIG.
2 having a flange; :

FIG. 9 is 2 sectional view an ink tank cartridge in
accardance with an alternative embodiment of the invention;

FIG. 10A is an enlarged sectional view of a sealing
member and a sealing stopping member of FIG. 9;

FIGS. 10B-10E are enlarged sectional views of alterns-
tive embodiments of the construction of FIG. 10A;

FIG. 11 is a sectional view taken along the line 13—11 of
FIG. 10A;

FIG. 12 is a fragmentary, enlarged sectional view of an
ink tank cartridge in accordance with an alternative embodi-
ment of the present invention;

FIG. 13 is a front elevational view of an ink supply needle
to be applicd to the ink tank cartridge of FIG. 12; and

FIGS. 14A-B are sectional views of the penetration of the
needle of FIG. 13-into the ink tank cartridge of FIG. 12.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1, an ink-jet type recording appa-
rams having an ink tank cartridge, generally indicated at
100, in accordance with the present invention is disclosed.
Ink-jet type recording apparatus 100 is provided with a
carriage 1 slidably mounted on guide shafts 2 with respect

" to a longitudinal axis of & platen 3 rotatable in the direction
of Arrow A. Carriage 1 is reciprocally displaceable in the
direction of amrows B. An ink-jet recording head 4 is
provided for ejecting ink droplets towards platen 3 in
accordance with a print signal. In addition, an ink tank
cartridge 5 is provided far supplying ink to recording head
4. A capping apparatus 6 is disposed outside the printing
region of the apparatus, but positioned so that it engages
with a front surface of recording head 4. This engagement
prevents the nozzle openings of recording head 4 from
drying oat, while the printing action is paused. The nozzle
openings are sealed by capping member 6 and are forced to
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each of said porous nmenber having pores, the pores of the porous nenber
positioned adjacent said first opening of said ink supply port being
smaller in size than the pores of a porous nenber positioned away from said
first opening. 11. The ink tank cartridge of claim3, wherein said at

| east one porous nenber includes at |east two porous nenbers, each of said
porous nenber having pores, the pores of the porous nenber positioned

adj acent said first opening of said ink supply port being smaller in size
than the pores of a porous nember posit¥oned away fromsaid first opening.

12. The ink tank cart gjegfigkand 8iraF thyl in fhid'ibpdssagtslof ticofling hewd her porous
menber di sposed withi a.bggiﬂg@%gﬁe%m uﬁaplﬂnﬁﬂf'ﬂie openi ng of
i nk supply port and sai d paCki ng ne . . e 1 nk t'ank cartridge of
%ﬁ%;nr 12, wherein sai dn{uz%ct Q&rniﬁ)gosr%ggt mys%hg ﬂ&é&a%&r_one por ous

tridge 5 is replaced with a new cartridge or whea the nozzie

openings’ ink cjection ability is lowered during continuocus

printing operation. The ejected ink is drained toward an ink

storage tank 9 through a pipe 8 and stored thercin. Further,

apparatus 109 is provided with a transmission cable 10 for

fransmitting printing signals to recording head 4.

Referring now to FIG. 2, an embodiment of an ink tank
cartridge 200 constructed in accordance with the preseat
invention is shown. Ink tank cartridge 200 is applied to
recording apparatus 100 as shown in FIG. 1. Ink tank
cartridge 209 is provided with a housing 11 constituting an
ink tank cartridge body. Housing 11 is unitarily formed with
an opening 12 at a top surface and an ink supply port 15
integrally formed therewith at a bottom surface 13 thereof.
Ink supply port 15 resiliently engages with a hollow ink
supply ncedle 14 as more particularly described below.
Housing 11 is tapered in such a manner that the bottom
surface 13 is smaller in diameter than the top surface of the
ink tank cartridge. In an alternative embodimeat, housing 11
may be formed in a cylindrical shape having straight walls.

Ink supply pox. 15 is pipe-like shaped and projects
inwardly and outwardly from the bottom wall of housing 11.
More specifically, ink supply post 15 is mounted so that it
partially extends into the chamber of housing 11 and par-
tially extend away from bottom surface 13 of housing 11. A
mesh filter 17 having a pore size of about 20 to 100 ym is
fusc bonded onto an inner opening 16 of ink supply port 15
pnjuunu;uwwndsﬂm:ﬁumrchmmbcrqfhoudngll.lnfhc
prefesred embodiment, filter 17 may be formed of a high
polymer material o an anti-carrosion metal such as stainless
steel. A step portion 18 is formed in the inner wall of ink
supply port 15 at a point spaced a short distance from the
outer opening of ink supply port 15. A packing member 19
ispmmﬁdedfbrnuﬁﬁcnﬂy:mnumﬁnginksupﬂwrnuum514
and is disposed inside ink supply port 15 at a lower side of
step portion 18. This arrangement maintains the liquid (L.e.
ink) in a sealed condition within ink supply part 15.

In this embodiment, packing member 19 is formed of a
rubber ring, and more specifically, an O-ring. A scaling film
20 as shown in FIG. 3 is fuse bonded onto the outer opening
of ink supply port 15. In a preferred cmbodiment, film 20 is

This is the replacement sheet

Date: 2 4 JAN 1936



have a capillary force, said further porous nenber having a capillary force
~which is substantially equal to that of said at | east one porous nenber
" accommpdat ed within said cham ber of said housing. 14. The ink tank

cartridge of claim12, further including a step portion forned inside said
i nk supply port for engag- nent by said further porous nenber to limt its
position relative to said first opening. 15. The ink tank cartridge of
claim12, wherein said at |east one porous nmenber and said further porous
menber each have pores, the at | east one porous nenber having a region
adj acent the first opening of said ink supply port, the pores of the
further porous nenber being snmaller than the pores of the region of the at
| east one porous menber adjacent the~first opening of said ink supply
port. - formed of a sealing matecial such as 2 high polymer film ar
am@hpdbnxrﬁhnvﬁﬁxanmudhquhmmandonﬁgfﬂnL
In this manner, film 20 demonstrates 2 high scalability so
thnitisnottm'nbyana:mmalforccmchasaconmby
a finger of the usec .

A porous member 21 is constructed with a width slightly
wider than opening 12 of housing 11 and has a height
slightly gmam'thanhousingn.lnaprcfcmdembodxmcnt,
porousm:mbern_is fumcdfmmmﬂmncfoam._l’orous
member 21 is compressed in the chamber of housing 1L
Further, the lower end portion of porous member 21 faces
filter 17 of ink supply port 15. The central region of this
lower end portion of the porous member is compressed
against and by ink supply port 15 protruding inside th;
bousing. A lid 22 covers opening 12 of housing 11 an
in::lndcsaphnamyofﬁbs%projwﬁngwwatdsthcinncr
chamber of housing 11 so that lid 22 further compresses
parons member 21 and holds it in the desired poartion.
Mareover. spaces 24 are farmed within ink tank cartridge 11
betweenlidnandporousmnnbctntoxanaconst{!nt
air pressure therein. Spaces 24 communicate to the ocutside
air (atmospheric pressure) through air vent 23. .

Because of the compression of porous member 21 by ink
supply port 15, the pares of the compressed region of porous
member 21 pear ink supply poet 15, and in particular facing

- the inner opening of the ink supply part. are smaller thap the
pore size of the remainder of porous member 21. Moreover,
as shown in the embodiment disclosed in FIG. 12 as will be
detailed below, the pare size of a second porous member
positioned in ink sapply port 15 between filter 17 and

_ 'packing member 19 may be smaller than the ports of the
compressed region of parous member 21.

A first electrode 26 is provided in ink supply port 15,
while 2 second electrode 27 is provided in the chamber of
the housing adjacent bottom surface 13 of housing 11 to
form an ink end sensor to detect an ink end condition. This
condition is present when the ink is almost empty in the tank
so that ink is present essentially only ink supply port 15. As
shown in FIG. 4, an AC voltage Vce is applied to electrodes
26, 27 through a resistor R. A variation in vcitage between
electrodes 26, 27 is detected by 2 differential circuit 34. A
comparator 31 compares an output signal of differential
circuit 30 with a preset value generated by a preset value
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-23 - REPLACENMENT SHEET 16. The ink tank cartridge of claim12,
‘further including an ink end sensor positioned in said ink supply port
inter- nediate said further porous nenber and said first opening of said

i nk supply port. 17. The ink tank cartridge of claim?7, further including
a further porous nenber disposed within said ink supply port between said

filter and sai d packi ng neans. 18. The ink tank cartridge of claim17,
wherein said

-9-

supplying circuit 32. The output signal of comparator 31
represents a voitage variation ratio of the two inputs to the
comparatcr. If the voltage variation ratio is larger than a
preset value, that is, the ink impregnated in the porous
member 21 becomes almost empty. an ink end signal is
output and the ink end condition is therefore detected.

Referring to FIG. 3, hollow ink supply ncedle 14 is
formed with a conical ead to cooperate with ink tank
caxtridge 200. A plurality of throughholes 36 are formed on
a tip end surface 34 of ink supply needle 14 for communi-
cating the ink contained within ink supply port 15 with an
ink supply path 35 formed inside ncedle 14.

Ink was loaded into porous member 21 under low pres-
sure of about 0.2-0.4 atmospheric pressure to fill essentially
all of the pores of the parous member. Ink filled under low
pressure is very useful as 2 means for maintaining good
printing quality as taoght in Unexamined Japanese Patent
Applicaticn (OFY) No. Sho. 60-245560. In particular. such
loading prevents the entrapment of air bubbles in the paroas
member and permits filling to the capacity thereof. After the
ink is filled into parous member 21. ink tank cartridge 200
is packed for shipping in a bag formed of a highly scalable
material. An example of this sealable material is a laminate
film having aluminum layers. The laminate fitm may have an
inner plastic layer to facilitate fusing. _

FIG. 5 illustrates an example of a container for storing and
packing ink tank cartridge 200 therein in accordance with
the present invention. Ink tank cartridge 200 is wrapped by
a pair of laminate films 37. Laminate fitm 37 is formed of a
film including at least a layer of aluminum. More

" specifically, in a preferred embodiment, the film may be
formed with a combination of polyethylene, glass and poly-
- ethylene teraphthalate. While decompressing (removing) air
"in the containers, flange portions 38 of films 37 are fuse
bonded to maintain the pressure in the container. The two
stcp process farms a container with high sealibility. The
container is formed so that there is a space between the
container and the ink tank cartridge. In a preferred
embodiment, the spacc maintained in the container repre-
sents at least 15% of the total inside volume of the container
after packed. In fact, a space representing more than 15% of
the total internal volume is preferred. It is preferable that the
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further porous nmenber and said at |east one porous nenber have a capillary
force, said further porous nenber having a capillary force which is
substantially equal to that of said at | east one porous nenber accommodat ed
wi thin said hous- ing. 19. The ink tank cartridge of claim17, wherein
said at | east one porous nenber within said chanber and said further porous
menber each have pores, the at |east one porous nenber having a region

adj acent the first opening of said ink supply port, the pores of the
further porous nenber being smaller than the pores of the region of the at

| east one porous nmenber adjcent the first opening of said ink supply port.
20. The ink tank cartridge of clai-m 17, further including an ink end sensor
positioned in said ink supply port interlO+edi ate said further porous

member and said firghkORAR Aftridge be packed under a megative pressure
_ which is slightly greater (closer to atmospheric pressure)
than the pressure under which the ink is filled within the
tank. In a preferred embodiment, the pressue in the space is
?bout atmospheric, rather than the pressure at the time of ink
impregnation.

In order to effectively prevent the detesioration of the
printing quality due to the free gas produced in inks baving

- dyes, low pressure must be maintained within the packaged
container. At the same time, the amount of gas to be
_ impregnated in the ink is lowered. Inks with dyes give off a
very small amount of gas over a period of time. Further, even
in case of using an ink which is not subjected with
deaeration, the presence of the low pressure space within the
container aids the ink in its deaeration process while
stocked. Moreover, the ink is prevented from leaking from
the container to the outside.

The low pressure value discussed above with respect to
the packaging process under low pressure and the deacration
rate of ink under the low pressure condition after a stocking
period will be described with reference to the amount of

pitrogen as & main part of air.
TABLE 1
Low pressure value
(atmospheric pressure) Amonnt of Nitrogen (ppm)
05 1550
035 70-35
0. 60-15

According to the invention, the deacration rate of the ink
contained within ink tank cartridge 208 can be controlied by
varying the pressure during the packaging process. Table 1
above discloses the packaging pressure (negative gauge
pressure), the nitrogen density during the packaging process
being set at a saturation level of 13—-14 ppm. The table also
" discloses the nitrogen depsity impregnating into the ink
contained in the ink tank cartridge, when the packaging
container is opened. At the same time, FIG. 6 discloscs the
deacration variation of ink contained in the ink tank car-
tridge after opening the container with reference to an
amount of nitrogen contained in the ink.
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said ink supply port. 21. The ink tank cartridge of claim217, further
s including a step portion formed inside said ink supply port for engag- nent
by said further porous nenber to limt its position relative to said first
openi ng. 22. The ink tank cartridge of claim?2, wherein said filter
i ncludes a nesh filter. 23. The ink tank cartridge of claim22, wherein
said filter is fuse bonded onto said first opening of said ink supply port.
24. The ink tank cartridge of claim?22, wherein said nesh filter has a pore
size of about 20 to 100 [err]m 25. The ink tank cartridge of claim 2,
wherein said filter has a dianmeter of 4-dkrand a thickness of about 0.3 to
196r5nem(? of azﬁi g-kll-hgo: nk tank Car_tt]réf%%ﬁfdﬁd%nmzmc\@féﬁhﬂﬁ' d filter is

Lﬁ/r&jgc % form ‘a space therein as set forth above.

Therefore. 2 constant amount of air is stored in ink tank

cartridge 200 caresponding to the pressure existing within

the bag immediately after the packaging process.

Accordingly, after a shart period a, the density of nitrogen

within' the ink rapidly rises up as shown in FIG. 6.

Thereafter, the density remains constant, because of the high

sealability of the container. The constant level can be

maintained for approximately two years from the manufac-

turing process. Once the container is opened at a point b, the

amount of nitrogen contained in the ink increases and

reaches asanmnonpomtcappm:dmamlyoneweckaﬁer-

opening. Even in the saturation condition, the printing

quality does not deteriorate within period b to d, approxi-

mately one to four weeks later. In fact, once a cartridge is

opened, 2 typical cartridge is used for printing for only a one

to four week time period.

The deacration effect of ink is set forth below. When ink

tank cartridge 200 is removed from and attached to ink

supply ncedlie 14, the amount of air entering from the hollow

needle is pormally extremely small. More specifically, when

a diameter of the hollow needle is about (0.8 mm, the air

entering was Iess than 0.4 mm® which comresponds to an

amount a meniscus of ink. Once the ink enters ink supply

port 15 as shown in FIGS. 2 and 3, the ink flows towards

recarding head 4 and is trapped by a filter 17 (not shown)

mounted in a filter chamber. The air trapped by filter 17 does

not casily pass through filter 17, because the pore size of the

filter is very fine. When employing a filter baving a diameter

of about 4 mm and a thickness (height of fiiter chamber) of
-approximately 03 to0 0.5 mm and after removing and attach-
ing the ink tank cartridge to the needle many times, air does
not pass through the filter, while the recording apparatus is
operated.
Accordmgly.dunngthcpmodﬁ'ompmntbtocofFIG
6, the deacrated ink is supplied to the recording head. If ink
tankcamdgeZOOuremovedandmd:cdtoinksnpply
needle 14 and air enters ink supply port 15 from needle 14,
the air is impregnated into the ink. However. the recording

apparatus does not suffer from any problems cansed by this
introduction of air.
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27. The ink tank cartridge of claim?2, wherein said filter is forned of an
anti-corrosion netal. '28. The ink tank cartridge of claim22, wherein
said nmesh filter is formed of a stainless steel. 29. The ink tank
cartridge of claim 1, wherein porous nenber is fornmed of a urethane foam
30. The ink tank cartridge of claim11l, wherein said sealing nenber is

formed of a high polynmer filmwith at | east one netal |ayer |am nated on
said high polyner film

-12-

On the cother band, when ink tank cartridge 200 is
removed from the apparatns and left uncovered for a period
of time, air will then enter from the hole in film 20 formed
by the ink supply needle. As is well-known in the art, air
destroys the siphon phenomenon and canses an undesired
ink-failure in recording head 4. To prevent this problem, the
ink-jet type recording apparatus is provided with a vacuum
pump 7 as shown in FIGS. 1 and 2 for forceably cjecting ink
from the ink nozzies and by applying a ncgative pressare to
recording head 4. In this operation, the ability to recover
from ink-failore depends on the deacration rate of the ink. In
‘casc of using ink onc to four wecks after the container is
opened, no problem occurs whea the air contained in the
filter chamber is ejected by the operation of vacuum pump
7. On the other hand, after that time period, if the amount of
air contained in the ink is completely saturated ar may even
be excessively saturated due to a variation in temperature,
fine air bubbles may be gencrated by an action of negative
pressure during the ink-failure preventing operation. This
action canses an obstruction of ink flow from the ink tank
cartridge. . _ .

Referring now to FIG. 7, an arrangement for packaging
ink tank cartridge 200 is disclosed in which cartridge 100 is
surrounded by abscrbing members such as sponge gains 40
and accommodated in a packaging bag 41. Bag 41 is
subjected to a decompression process. Accarding to this
arrangement, since sponge grains 40 form a space inside
packaging bag 41, the low pressure condition formed during
the packing process can be continned for a long time period.
X the ink is filled in porous member 21 of FIG. 2 to the
" greatest extent possible, for example, if approximately 95%
of the volume of the perous member is represented by the
ink accommodated in ink tank cartridge 200, the printing
quality and efficiency of the ink-filling can be improved.

When ink tank cartridge 200 is packed in the manner
described above, packaging bag 41 is opened and tank
cartridge 2090 is taken from bag 41. Ink tank cartridge 200 is
then mounted on carriage 1 of FIG. 1 of recarding apparatus
100 in such a manner that the outer opening of ink supply
port 15 directed away from the bottom surface 13 is posi-
tioned just above ink supply needle 14. As shown in FIG. 3,
ink tank cartridge 100 is then depressed in a direction
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~ 24 - 31. The ink tank cartridge of claim1l1l, wherein said sealing
menber is surrounded by a wall projecting fromsaid second opening of said
i nk supply port. 32. An ink tank cartridge for an ink-jet type recording’
apparatus bei ng renovably nountable onto an ink supply needle of a
recordi ng apparatus body, said ink supply needle having at |east one

t hroughhole to allow ink to pass there- through, the ink tank cartridge
conpri si ng: a housing formed with a chanber therein; an ink supply
port extending through and projecting from a wall of said housing,
sai d ink supply port having a first opening directed towards said
chanber of said housi ng and a-second opening directed away fromsaid
wal | of said housing;

-13-

parailel to the needle towards needle 14. Ink supply needie
14 penctrates scaling member 20 (ie. film) and reaches
packing member 19 (i.c. O-ring). In this condition, a tip end
portion of ink supply needie 14 is maintained in a liquid
scaling condition with respect to ink supply part 15 by
packing member 19 (i.e. O-ring), while commumicating with
ink contained within ink supply port |
. When ink supply needic 14 penetrates scaling member 20,
scaling member 20 is deformed. In this manner, scaling
member 20 conforms to the end contour of needle 14 until
penetration, because of the resiliency of scaling member 20.
Throughholes 36 formed at the tip end of ink supply needle

14 have a diameter in the range of about 0.1 to 0.4 mm. This
range of sizes of thwoughholes 36 maintains a meniscus
therein, when cartridge 209 is replaced or exchanged.
Accordingly, air is prevented from entering ink tank car-
tridge 15 from ink supply needie 14, and therefore recording
head 4. Further, since a plurality of throughholes 36 are
provided, the fluid resistance applied to the ink flowing
therethrough is very small. Accordingly, a sufficient amount
of ink for the printing can be supplied to recording head 4.
Further, since porous member 21 is resiliently deformed
~ and compressed by ink supply port 15 projecting inward in
tank housing 11, the pore size of porous member 21 at a
region in the vicinity of the ink supply port 15 is smaller than
that of other regions therein so that the capillary force is
large relative to the other regions. Based thereon, the ink is
" concentrated in the compressed portion of parous member
21, and further the ink can be supplied to recording head 4
until essentially the last droplet.

In the above embodiment, scaling member 20 disposed at
ink supply port 15 is exposed to a vardety of ciements when
not connected. However, in a prefered embodiment, an
axially extending flange 45 is farmed surrounding sealing
member 26 as shown in FIG. 8. Flange 45 provides protec-
‘tion from an unintentional touch of a finger 49 or other
elements to sealing member 20. Flange 45 not only prevents
‘'sealing member 20 from being torn, but can also be used as
a guide member for easily positioning ink supply needle 14
to the comrect point for penctration.
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at | east one porous
housi ng for having i

resiliently abutting against said

menber accommodated in said cham ber of said
nk i npregnat ed therein, sai d porous nenber

port; a packing nmenber provided within said ink supply port

sai d second openi ng,

t her et hrough di nensi oned to

resiliently abut

t hrough said i nk supply needle

first opening of said ink supply

t owar ds

sai d packi ng nenber being formed with a hole

receive said ink supply needle and to

agai nst an outer periphery of said ink supply needle
of said ink-jet type recording apparatus, said packing
“ preventing the flow of ink through said ink supply port other than

nmenber

- when said needle is positiond in said

i nk supply port; a sealing nenber separate from said packi ng nenber

positioned to seal said second opening of said ink
said ink tank cartridge is nmounted oni4-

Reference is now made to FIG. 9A which discloses an ink
tank cartridge in accordance with another embodiment of the
invention. An ink tank cartridge 250 of this embodiment is
provided with a housing 50 forming the ink tank cartridge
body. Housing 50 is provided with an opening 51 at a top
surface thereof and a pipe-like ink supply port 53 projecting
from a bottom surface 2. Ink supply port 53 receives ink

supply needic 14 dispased on the recarding apparatus side.
Housing 50 is tapered so that the bottom surface diameter is

smaller than that of the top surface diameter. Ink supply port

53 is provided with an opening 54 onto which a filter 55,
formed of high polymer or anti-corrosion metal, is fuse
bonded thereon. A step portion 56 is formed in an inner wall
of ink supply port 53 spaced from the outer end of port 53.
A packing member 57 is fitted at the outer side (closer to the
outer opening) of step portion 56 for maintaining liquid
sealability by resiliently abutting against ink supply needle
14. In this embodiment, packing member 57 is an O-ring.

Further, a scaling stopping member 58 (i.c. film) is fitted
below packing member 57. Sealing stopping member S8 is
also an O-ring. An ocuter opening 59 is scaled by & sealing
member 68 having a high air-scalability characteristics. For
examgple, sealing member 68 is a laminated film through
which ink supply needle 14 can easily penctrate. Opening 51
of housing 50 is sealed by a lid 62 having a vent hole 61
Hole 61 is provided for commnnication with the atmo-
sphere. An inner surface of lid 62 is provided with a plurality
of ribs 68 for defining spaces 63 between porous member 64
and lid 62 which communicate with vent hole 61 to maintain
a constant air pressure within housing 50. Ink tank cartridge
250 is further provided with electrodes 65a and 65b for
detecting an ink end condition.

Referring now to FIG. 9B (like reference numerals being
applied to like elements), an ink tank cartridge 300 is
provided in accordance with another alternate embodiment
of the invention. The porous member of FIG. 9A is farmed
in ink tank housing 50 of FIG. 9B with two separate porous
members, an upper porous member 64a and a lower parous

supply port before
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said ink supply needle and to be penetrated by said ink supply needl e
when said ink tank cartridge is nounted on said ink supply needle; and
a stopping nmenber provi ded between said packi ng nrem ber and said
seal i ng nenber positioned and di nen- tioned to prevent pieces of said
seal i ng nenber pro- duced when said ink supply needl e penetrates said
seal ing nenber fromentering said ink gﬂgPly port past sai d sealing
menber . 33. The ink tank cartridge of ai m 32, wherein said packing
menber includes at |east one resilient ring and said stopping nmenber
i ncl udes at | east ondnemaber 4 iUppen porous Inemiper-64a)jis 1aigat BAKFE i dge of claim
32, wherein said paclsizegthanipwer prrsus daember 64 se thateths| @PIAEY st oppi ng nem
ber and sai d seal i ng foraetislargerat thedewen sidesclasentosinksuppiy Pert 33 ng.
: The remaining elements of ink tank cartridge 366 are the
~ same as the clements disclosed in ink tank cartridge 258 of

FIG. 9A. Moreover, although the arrangement disclosed

with respect to FIG. 9B has a parous member divided into

two distinct layers, the porous member may be divided into

more than two layess as long as each layer closer to the port

has smaller pares than the layer further away.

With ink tank cartridges 250 and 380 described above,

deacrated ink is filled within porous member 64 or 64a and

64b accommodated in tank housing 50 under low pressure.

The ink tank cartridges are then packed in a package bag,

similar to package bag 41 of FIG. 7, for stocking while

maintaining a negative pressure slightly higher (i.c., closer

to the atmosphere’s pressure) than that during the ink-filling

_process. When ink tank cartridge 250 or 300 is exchanged

‘with a new one, packaging bag 41 is opened to remove the

new ink tank cartridge from the bag. The tank cartridge is

then mounted on a carriage 1 of recording apparatus 108 in

such a manner that a tip end opening of ink supply port 53

is positioned just above ink supply meedle 14 and then

depressed in the parallel direction parallel to the needle 14

towards needle 14.

In this operation, ink supply needle 14 penetrates scaling
member 68 and reaches packing member 57 through sealing
stopping member 58. After insertion, ink supply needle 14 is
maintained in a liquid-tight condition with respect to ink
supply port 53 by packing member 57. At the same time, ink
-supply needle 14 communicates with ink contained within

When ink s lynuuﬂe14pcumnncssnﬁngnnmﬂxril,
pcﬂkmsofsggggn:mnxrﬁnamehumznoﬁ1w1heﬂxccof
ink supply needle 14 entering ink supply port 53, as shown
in FIG. 11, to form broken pieces 68a. However, based on
thccmmMmmﬁonof&w&nkumkc:ﬂd&g;bnﬂmgpm;zsfﬁa
ofﬂmﬁngxnmmberGllﬂ:pnwemzdfhnncnu?nguﬂbfnk
sqgﬂypm:53ﬁnﬁ3ﬂngmqpiscuuadbysamqgsqypgm
member 58 which forms an essentially tight grip with ink
supply needle 14 as shown in FIGS. 10A and 11. Therefore,
broken picces 68a do not reach packing member 57.
!uxnnﬁnghncvcnifgtps66an=ﬂxnmuibeumunxnauﬂe14
and sealing stopping member 58, the liquid sealability can
bcnmhmﬁnuibypmddngnnmﬂx:57.Funhanurgthckm:
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35, The ink tank cartridge of claim 32, wherein said stopping menber and
sai d packing nenber are formed by a single unitary elastic sealing nenber
being formed with an interior wall defining a hole therethrough for
receiving said - 25 - ink supply
needle to resiliently abut against said outer periphery of said ink supply
needl e, said interior wall having a circunferential groovy fornmed therein
positioned to face -16-
1s preveated from leaking out of ink supply port 53.
R.r.:fcrcnccu now made to FIGS. 10B~16E which disciose
aqmnonalcmbodimcgts of ink tank cartridges 259 and 300
vvxm:especttosm!ingmmbaﬂandsnﬁngstcpping
mnmb:rSB.InaHOﬂtcrmspects.ﬂxcink!anknrmidgcsm
the same and like reference numerals ars used for like
el.cmcuts,Althougheachscaﬁngnwmbaandseaﬁngstop-
Ping member of FIGS. 10B~19E are shaped and designed
- differently, the sealing member 57 and sealing stopping
member .58 of FIG. 10A. each basically functions and
Operates i the same manner. In the arangement disclosed
in FIG. 16B, sealing stopping member S8B is an elastic
swdmgmembcr,WhﬁesuﬁngmmbchIBisanO-dng.In
FIG. 10C, both sealing member 57C and sealing stopping
mcmbuS?Cacchsﬁcseaﬁngmembas.RcfmingtoHG.
10D, sealing member 57D and stopping sealing member
58D form a unitary block which is provided with a groove
thcr'ebetwecn. Finally. in the configuration of FIG. 10E,
sealfngmcmbch'IEisanekstic scaling member, while
scaling stopping member 58E is an O-ring.
Reference is now made to FIG. 12 which discloses an ink
tank cartridge 350 in accordance with still another embodi-

ment of the present invention. In this comfiguration. a
pipe-like ink supply port 71 is formed on a bottom wall 70
of housing 90 for accommodating a pcrous member (not
shown, but similar to porous member 21 of FIG. 2) for filling
ink therein. A filter 72 is fixed to an inper opening 79 of ink
supply part 71. The porous member impregnated with ink
resiliently abuts against ink supply port 71 1o be campressed
thereby. The interior of ink supply port 71 is formed with
several integral regions of increasing diameter from the
region of inner opening 79. A packing member 73 and a seal
stopping member 74 are press fitted in an inner portion of
ink supply port 71 against step 82 and secured by a bushing
75 engaging steps 83. A lower opening 76 is scaled by a
sealing member 77 (i.e. film).

An electrode 80 is disposed within ink sapply part 71 in
the vicinity of inner opening 79 for detecting an ink end
condition. Ink tank cartridge 350 is further provided with a
porous member 78 fitted against step 81 in ink supply port
71 between electrode 88 and packing member 73. In a
prefecred embodiment, porous member 78 is formed of 2
arcthanc foam. An upper portion of porous member 78
engages with step paortion 81 formed inside ink supply port
71 to prevent parous member 81 from moving even when
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the ink supply needle, when said ink supply needle is inserted in said

hol e. 36. The ink tank cartridge of claim 32, wherein said stopping
“menber and said packing nenber are each forned by a resilient ring. 37.
The ink tank cartridge of claim 32, wherein said ink supply port is fornmed
W th a passage therethrough between said first and second openi ngs defined
by a stepped wall, said stepped wall facing said second opening for
positioning said st'oppi ng nmeans and sai d packi ng neans. 38. The ink tank
cartridge of claim32, further including a filter essentially positioned at
the first opening of said ink supply port_so that said porous nenber
resiliently abuts against said filter. -34- The ink tank cartridge of

claim 38, wherein tr}ﬁk's&'pplfu&%é/ or t eﬁt%r}gé bo h mwrﬂlx and outwardly

fromsaid munberSl:spmferahlypmstmmpwuon.Asecond
electrode 95 is also provided for detecting the ink end
condition in conjunction with first clcctrode 80. O-ring 84
provides a scal around the outer end of electrode 80, where
it passed through bottom wall 7.

The purpose of porous member 78 is to avoid a false ink
end condition by preventing air flow back to electrodes 80
of the ink end seasar when the ink tank cartridge is removed
from the needle, but the ink is not yet exhansted. When
parocus member 81 is in position, ink from the main porous
member (not shown) remains in the portion of the tubular
passage in ink supply port 71 betweea inner end 79 and
porous member 78 so that a faise ink ead condition is
avoided. The ink stays in this location, becanse of 2 balance
of pressure and meniscus forces. Normal atmospheric pres-
sure is applied to both the top end of the main porous
member within the chamber and the bottom ead of parous
member 81 now exposed to the atmosphere, because of the
picrcing of sealing member 77. Thus, the pressures are in
balance. A balanced equilibrinm is also developed between
the meniscus force in the two porous members, thereby
preventing air flow back to electrode 80 of the ink end
scasor. The pare size of the main parous member may be
sclected to be less than the pore size of parous member 81,
even when compressed.

An ink supply needic 90, as shown in FIG. 13, is applied
to ink tank cartridge 350 of FIG. 12. Ink supply needle 90
is provided with a tip end 91 having a conical shape and an
inclined surface for easily penetrating scaling member 77,
sealing stopping member 74 and packing member 73 of ink
tank cartridge 350 of FIG. 12. Needle body 92 has essen-
tially parallel openings 94 in the side wall thereof commu-
picating with an ink supply path 93.

To mount ink tank cartridge 350 with needle 990, scaling
member 77 is positioned over ink supply needle 90. Ink tank
cartridge 350 is then pushed downward onto tip 91 of needle
90 so that ink supply needic 90 penetrates sealing member
77 and passes through sealing stopping member 74 and
packing member 73. Since ink supply needle 90 is not
provided with holes at tip end portion 91 thereof, the
variation in volume of ink in the interior of ink supply port
71,qquaﬂbranmedtnrapmﬂon«ﬁﬁx:dunngthcxnounnng
operation of the ink tank cartridge, is received by tip end
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wal | of said housing so that said ink supply port partially extends into
'sai d chanber. 40. The ink tank cartridge of claim 39, wherein said porous
menber has a region facing said first opening of said ink supply port and
Is conpressed at said region facing said first opening of said ink supply
port so that pores of said porous nenber are smaller in said region than in
ot her regions of said porous nenber. =181 The ink tank cartri dge of claim
39, wherein said at | east one porous nenber essentially fills the chanber
of said housing. péRioneand fadkdripk mefiblet 78 ae shéwa i FIG3MAwher ei n sai d
porous nember has aHesves) padking indmbdt 73 Essbntilybioeksotheifiré- | nk supply
port and is conpresygekicd of &k ints ing8 V4G DA dhpply h&dd1OVENI ng of said
| nk supply port so %@a&@!&évm veBShO Ui EheS il PR | € i1 said
region than in otNelgge of ink supply port 71 through porous member 78. and

not in ink supply path 93. Thus, when openings 94 pass

through packing member 73 during the mounting process

ink then flows into ink supply path 93 through openings 94

as shown in FIG. 14B.

As set forth above, during the mounting operation of ink
tank cartridge 350, the undesirable variation in volume due
to the piston cffect applied to recording head 4 can be
prevented. In particular, since ink supply path 93 does not
immediately communicate with ink supply port 71, the
leakage of ink from the nozzle opening of the recarding head
is effectively avoided. Further, it is not necessary to form the
throughholes in the tip partion of needle 90, since ink supply
needle has sufficient mechanical strength. Accordingly,
needle 90 can be formed of a material other than metal sach
as, for example, a high polymer material. The ink supply
needle formed of a high polymer material is advantageous in
that the manufacturing process can be simplified. Moreover,
the danger typically associated with a metal needle can be
avoided.

Furthermore, the inner diameter of through holes 94 can
freely be selected to the extent that the construction main-
tains a meniscus. The outer diameter of the ink supply needle
can also be designed large as long as it controls an appro-
priate flow resistance of the ink through the needle. If needle
90 is formed of the high polymer material, the ink supply
needle can maintain a mechanical strength snfficient for

Ina;x&md" embodiment, ink supply necdle 90 shown
in FIG. 14B is dﬁigmdwmnetspedﬁcparmFor
nample.anouﬁu'diamcmkofneedlcﬂoiswﬂhmamnge
ofappoﬁmndmevaa:.ahngmeawmmc
mofﬁxeﬂnoughhols%dosestmwpendﬂoffhc
needlemdtheeemofpackingmcmbernwhenmcn}k
tankm\ridgeismountedontomencedlns,alsoasshownx.n
FIG. 14B,isscttoavaluz1cssthn-nbout2.5n-m..'l‘h.zs

t is more preferable becausc the vanation 1n
volmcwhentheinktnnkamidgeismmx_mdonthemk
mpplyneetﬂciasmalhndthcnndcsimblcpnstoncﬁcctcm
be minimized.

A
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regi ons of said porous nenber. 43. The ink tank cartridge of claim32,°
wherein said at |east one porous nenber includes at |east two porous
menbers, each of said porous nenbers having pores, the pores of the porous-
menber positiond adjacent said first opening of said ink supply port being
smaller in size than the pores of a porous nenber positioned away from
said first 44, The ink tank cartridge of claim39, wherein said at
| east one porous nenber includes at |east two porous nenbers, each of said
por ous nenber having pores, the pores of the porous nenber positioned
adj acent said first opening of said ink supply port being smaller in size
than the pores of a porous nenber.poshyioned away fromsaid first
openi ng.
On the other hand, when ink tank cartridge 350 must be
removed from ink supply needic 90 even though the ink is
still filled within the tank (ie. maintenance), ink existing
around tip end 91 of ink supply meedle 90 is sucked up
toward porous member 78, since tip end 91 compresses
parous member 78 when fully inserted, as shown in FIG.
14B. In this opcration, since porous member 78 has a
capillary force which is substantially the same as that of the -
porous member filled in the tank cartridge, and because of
the balance of pressure and meniscus forces the ink remains
in the interior of ink supply port 71 between porous member
78 and filter 72. Accordingly, the air is prevented from
entering tank cartridge body 90. Further. if ink tank cartridge
350 is removed and remounted, electrodes 80 and 95 do not
output a false signal indicating an ink end condition. As a
result, the printing operation can be restarted merely by
:’mounﬁng ink tank cartridge 350 onto ink supply needle
Needle 90 discloses parallel throughholes 94. However,
other throughholes may be formed at an end surface thereof
as shown in FIG. 3 as long as the piston cffect during the
mounting of the cartridge is small. Further, ink tank car-
tridge 350 utilizes bushing 75 to prevent packing member 73
and scaling stopping member 74 from falling out from ink
supply port 71. However, bushing 75 may be omitted if the
mechanical strength of sealing member 77 is relatively large.
As described above, according to the present inveation,
the ink tank cartridge is provided having removable housing
with respect to the ink supply needle. The housing is
provided with the ink supply port projécting from a bottom
surface thereof both imwardly and outwardly. A porous
member is provided for impregnating ink which is resilieatly
accommodated in the housing and is compressed against a
filter secured to an end portion of the ink supply port. A
packing member is disposed at the outer opening of the ink
supply part for resiliently abutting against the periphery of
the ink supply needle. A scaling member is provided far
scaling the end opening of the ink supply part through which
the ink supply needle peaetrates. A second porous member
is positioned in the ink supply port between the filter and the
packing member. Accordingly, the ink tank cartridge of the
invention is advantageous in that the ink supply needle does
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REPLACEMENT SHEET | - 26 - 45. The ink tank
cartridge of claim32, further including a further porous nenber disposed
within said ink supply port between said first opening of ink supply port

and said packing nmenber. 46. The ink tank cartridge of claim 45,
wherein said further porous nenber has a capillary force which is sub-
stantially the sane as that of said porous nenber neans accommodat ed

wi thin said chanber of said housing.

=20~
not require a sharpened dp end, air is prevented from
entering the ink supply path of the recording apparatus, and
high air-sealability between the ink supply needle and the
ink tank can be maintained.

Moreover, the ink supply needle communicates with ink
contained inside the tank which is tightly scaled by the
packing member at the outer periphery of the needle so that
the ink is supplied to the recording head, while keeping a
constant negative pressure between the recording head and
the tank due the porous member.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are
efficicatly attained and, since certain changes may be made
in the above constructions without departing from the spirit
and scope of the invention, it is intended that all matter
contained in the above description or shown in the accom-
panying drawings shall be interpreted as ilustrative and not -
in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of
the invention hercin described and all statements of the
scope of the invention which, as & matter of language, might
be said to fall therebetween.
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47. The ink tank cartridge of claim45, further including a step portion
formed inside said ink supply port for engag- nent by said further porous .
“menber to limt its position relative to said first opening. 48. The
ink tank c @-Mg&@gm&lp i m45, wherein said at |east one porous nmenber

er

and said fu e each have pores, the at |east one porous
menber havi Mm dj acent the first opening of said ink supply port,
the pores of th por ous nenber being smaller than the pores of

the region of the at | east one porous nenber adjacent the first opening of

said ink supply port. 49. The ink tank cartrid Lm 45, further
including an ink end sensor positiorsd in said i hAHISUBHEST m\stBE'ENtbr-
nmedi ate said further porous nenber and said firsf opeRBpgagfp sal d ink

- supply port. 50. Whet is clabmedfis:car t ri dge of cl arm38;—+ur+her—idcl udi ng
- 1. Anink tank cartridge for a printer, the ink tank cartnidge
comprising:

a housing formed with a chamber therein;

an ink supply port positioned in said housing so as to
_project into said chamber at one end thereaf;

a first electrode positioned in said ink supply port;

a second electrode positioned in said chamber of said
housing. said second clectrode being spaced from said

_first electrode; and

at least one porous member having pores for being
impregnated with ink. said at least one porous member
being accommodated in said chamber of said housing
50 asto be engaged by said one end of said ink supply
port and to be compressed in the region of such
engagement, said second electrode engaging said
porous member;

whereby ink in said cartridge between said first and
second electrodes can electrically connect said elec-
trodes so that the absence of said ink can be detected.

2. The ink tank cartridge of claim 1. wherein the volume

of the porous member before insertion in said chamber is
greater than the volume of the chamber.

3. The ink tank cartridge of claim 1, wherein said ink
supply port.is located in a bottom region of said porous
member. said second electrode being positioned near the
bottom region of said porous member.

4. The ink tank cartridge of claim 1, wherein said housing
_isfamcd_withawanonasideofsaidchamberopposedto
said one end of said ink supply port for at least in part
hgldxng said porous member in compressing engagement
wnhsai_doneendofsaidinksupplypat
acSt;v'I'hein.l:tankmmﬂdgeofclaimd,whcxv:insaidwallis
(- S

6. The ink tank cartridge of claim 4, wherein said wall
includes at lea.st one projection extending into said chamber
fa'eomprcssmgsaidpmousmembu-andforforminga '
spacebet?/eensaidpawsmcmbcandsaidwan.

7.'!'he1|.1ktankcamidgeofdaim6,andincm&nganait
vent coupling said space between said wall and said porous
member to ambient air.
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a f'urther porous nenber disposed within said ink supply port bet ween sai d
filter and sai-d-packi-ng—ean.._. 1. The ink tank cartridge of claim 50,
or Qus- menber and said at | east one porous nenber

=1 AS,

TSt §9)

gi ONpyd

nk cartrid

wherein said furthe 3

have a capill ar & eqhepladedir t her porous menber having a capillary
force which is E 4 ﬂm ﬂequal to that of said at |east one porous
menber acconmod A} I d hous- 52. The.jnk ta
50, wherein, said porus nenber nmeans and said
have pores, the porous nenber neans having a r
opening of said ink supply port, the paqres of

being smaller than the pores of the re‘gﬁzﬁn of the porous

ge of claim

menber each

nmeans

adj acent the first ofedminktank-cattridge forapprintepbeing refdvablfe i nk t ank
cartridge of clai maguntabletonts ah itk suppltneedie of said printer, the ink

tank cartridge comprising:
* a housing formed with a chamber therein;

an ink supply port positioned in said housing;

a packing member provided within said ink supply post,
said packing member being formed with a hole there-
through dimensioned to receive said ink supply needle;

a first clectrode positioned in said ink supply port;

a second electrode positioned in said chamber of said

- bousing, said second clectrode being spaced from said
first electrode; and :

at least one porous member having pores for being
impregnated with ink, said at least one porous member
“being accommodated in said chamber of said housing
50 s to be engaged by said one end of said ink supply
port and to be compressed in the region of such

engagement, said second electrode engaging said

porous member;

whereby ink in said cartridge between said first and
second electrodes can electrically connect said elec-

trodes so that the absence of said ink can be detected.

. The ink tank cartridge of claim 8, wherein the volume
of,thcpoxousmcmbcrbefominsuﬁoninsﬁddnmberm
reater than the volume of the chamber. .
lo.nemkunkcatﬁdgeofdaim&whamgsudmk
supply port is located in 2 bottom region of said porous
member, said second elemodcmbdng positioned near the
jon of said us A )
bo:lme:? ink tank g::idge of claim 8. whumn. in said
housing is formed with a wall on a side of said chamber
to said one end of said ink supply pmt'f:r:'tg l:;:-t
i holding said porous member i compressin
:g:tnwimgi%onc end of said ink supply port.
lz.'lhcinktankcamidgeofdaimn,whemnsaxdwﬂl
includes at least one projection extending into said chamber
for compressing said porous member and for forming a
space between said parous member and said wall to main-
tain a substantially constant air pressurc in said chamber.
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an ink end sensor. positioned in said ink supply port inter- nediate said '
further porous nenber and said first opening of said ink supply port. 54.

The i nk tank Tei B
i nsi de Saldl
to I|mt its

uemReni# ‘ed m 50,

il

further including a step portion formed

for engag- ment by said further porous nenber
ve to said first openlng

THIS SHEET HAS BEEN
REPLACED

-23~

_ 13. The ink tank cartridge of claim 11, wherein said wall
is a cover.
. 14. The ink tank cartridge of ciaim 11, wherein said wall
is a cover.

15. The ink tank cartridge of claim 12, and including an
air vent coupling said space between said cover and said
porous member to ambient air.

16. An ink-jet type recording apparatus for outputting ink
onto a xc'co:d.ing medium, comprising:

a recording head for ejecting ink;

an ink supply needle coupicd to said recording head and
having at least one throughhole; and

an ink tank cartridge configured for stering ink and
mountable onto said recording head so that ink can flow
from said ink tank cartridge to said recording head, said
ink tank cartridge having a housing formed with a

chamber therein;
an ink supply port positioned in said housing for receiving
said ink supply peedle;

a first electrode positioned in said ink supply port;

a second electrode positioned in said chamber of said
housing, said second electrode being spaced from said
first electrode; and

at least one porous member having pores for being
impregnated with ink, said at least one parous member
being accommodated in said chamber of said housing
50 as to be engaged by said one end of said ink supply
port and to be compressed in the region of such
engagement, said cover compressing said parous mem-
ber in said chamber, said sccond clectrode engaging
said porous member;
whereby ink in said cartridge between said first and
scoond clectrodes can electrically connect said elec-
trodes so that the absence of said ink can be detected.
17. The ink-jet recording apparatus of claim 16, wherein
the volume of the porous member befare insertion in said
chamber is greater than the volume of the chamber.
18. The ink-jet recarding apparatus of claim 16, wherein
ink supply part is located in a bottom region of said porous
. member, said second electrode being positioned near said
bottomregxonofmdporonsmmbcx.
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55. The ink tank cartridge of claim40, wherein said at |east on porous
menber and said further porous nenber are forned of urethane foam 56.
The ink tank cartridge of claim 32, wherein said sealing nenber is forned
of a high pelosiRf ndsiskdnrépibded at | east one netal |ayer lanminated on said high

pol ymer fil njj tank cartridge of claim 32, wherein said sealing
menber is sgbw w l wal | projecting fromsaid second opening of said

i nk supply pt ting said sealipgy ing as guide for

needl e penetra- tion. 58. An ink-jet typpe re ' §§ﬂ& atus for

outputting ink onto a recordi ng nedi um i SN a regordi ng head for

ej ecting ink; an i nk supply needle coupled to said recordi ng head and
-24~

19. The ink-jet recording apparatns of claim 16, wherein
said housing is formed with a wall on a side of said chamber
opposed to said one end of said ink supply port for at least
D part halding said parous member in compressing engage-
ment with said one end of said ink sopply poxt.

20. The ink-jet recording apparatus of claim 19, wherein
said wall inclndes at least one projection extending into said
chamber for compressing said porous member and for
forming a space between said porous member and said wall
to maintain a substantially constant air pressure in said
_ 21 The ink-jet recording apparatus of claim 20, and
including an air vent coupling said space between said wall
and said porous member to ambient air.

zz.An C cartridge for a printer, the ink tank cartridge,
comprising: - .

ahousiqgfmnedmhachambcrmadnandawallon

one side of said chamber, said wall inclnding at least
one projection extending into said chamber;

an mk supply part positioned in said housing so as to

project into said chamber at one end thereof:

a first electrode positioned in said ink supply port;

a sccond clectrode positioned in said chamber of said
housing, said second electrode being spaced from said
first electrode; and

at Jeast one parous member havin s being impreg-

- nated with ink, said at least one%sm:mgbcrbeingg
accommodated in said chamber of said housing, said
second clectrode engaging said porous member;

whereby ink in said cartridge between said first and
second electrodes can electrically connect said clec-
trodes so that the absence of said ink can be detected.

23. The ink tank cartridge of claim 22, whercin said at
least cne porous member is cngaged by one end of said ink
supply port. '

24. The ink tank cartridge of claim 22, wherein said at
least one projection is a plurality of projections for com-
pressing said porous member.

25. The ink tank cartridge of claim 22, whercin said wall
is a cover.
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havi ng at | east one throughhole; and an ink tank cartridge configured for

'storing ink and-for - —-feceiving-the ink supply needle so that ink can
fl ow from sgiddk k- cartridge to said recordi ng head t hr ough
sai d throughhol e § {lfie bl ""q“f)‘%w needl e, said ink tank cartridge
havi ng a housi ng}‘Hﬂm H"ﬂ Umj‘ chanber therein; an_ink supply port
ext endi ng t hr ough’

g from TMIS! SHEET ﬁﬁg@Egﬂ sing, said ink

supply port having first openi ng directed t@gprAcEFal hanber of said
housi ng and a second opening directed , | of sai d
housi ng; at | east one porous nenber accommodated in said cham ber of
sai d housing for having ink inpregnateddasherein, said at | east one

ip(r)]rkogﬁpgllegbggr{;em i eI}t‘.I hg%ﬂw@c ofza:lg%rﬁs wﬁal d fslaxrdsvtfnl?g?m ng of said
least in part holds said porous member in compressing
engagement with said one end of said ink supply port.

27. The ink tank cartridge of claim 26, wherein said wall
and said at least one projection form a space between said
parous member and said wall.

28. The ink tank cartridge of claim 27, and incinding an
air vent coupling said space between said wall and said
porous member to ambient air.

29. An ink-jet type recording apparatas for outputting ink
onto a recording medium, comprising;
~ arecarding head for ejecting ink;

an ink supply needle coupled to said recording head and

having at least one throughhoie; and

an ink tank cartridge, comprising:

- ahousing formed with a chambez therein and a wall on
one side of said chamber, said wall inclnding at least
one projection extending into said chamber;

an ink supply part positioned in said housing 5o as to
project into said chamber at one end thereof;

a first electrode positioned in said ink supply poct;

a second electrode positioned in said chamber of said
housing, said second electrode being spaced from
said first electrode; and

atleast one porous member having pares being impreg-
pated with ink, said at least one porous member
being accommodated in said chamber of said
housing, said second electrode engaging said porous
member; :

whereby ink in said cartridge between said first and

second electrodes can electrically connect said elec-

trodes so that the absence of said ink can be detected.

30. The ink tank cartridge of claim 29, whercin said at
leastonepmonsmunbu'isengagedbyoneendofsudmk
mpsgl.y'l%.:tink tank cartridge of claim 29, whercin said at
least one projection is a plurality of projection for compress-
ing said porous member. )

g32.Thf=inkmnkcam:idgcofdaim29.whaeinsaldwan
is & cover. - '
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a packing nenber provided within said ink supply port towards said
second opening, said packing nenber being formed with a hol e

t her et hr ough di nensi oned to . .receive said ink supply needle and to
resiliently abut ~ against an outer periphery of said ink supply needle
of said ink jet type recording— apparatus, said packing menber
preventing the fImMsmkamﬁkB&ﬁkamg Ly said ink supply port other than

through said ink s when said needle is positioned in said
i nk supply port; | Hﬂ
menber posi ti one

i ng menber separate from said packing
_ d second opening of said ink supply
port before said.ink tank cartrldge IS nounted on sai d ink supply
needl e and to be penetrated by said ink supply needl e when said ink
tank cartridge is nounted on said ink supply needle.
-26~

33.Thc1nk|uunnu¥:ofckun129 wherein said wall at
Jeast in part holds said porous member in compressing
engagement with said one end of said ink supply port.

34. The ink tank cartridge of ciaim 33, wherein said wall
and said at least one projection form a space between said
porous member and said wall.

35. The ink tank cartridge of claim 34, and including an
air vent coupling said space between said wall and said
porous member to ambient air.

THIS SHEET HAS BE
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-. 28 - 59. The ink-jet recording apparatus of claimb58, further
including a filter essentially positioned at the first opening of said ink
supply port so that said porous nenber resiliently abuts agai nst said

filter. 60 The ink-jet recording apparatus of claim58, wherein the ink
supply port extends both inwardly into said chanber and outwardly from said
wal | of said housing. -1-

r 30 (3
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61. The ink-jet recording apparatus of claim58, wherein said packing

menber includes at |east one resilient ring. 62. The ink-jet recording
apparatus of claim58, wherein said packing nmenber includes at |east one
el astic sealing nmenber. 63. The ink-jet recording apparatus of claim58,

wherein sai d porous nenber has a region facing said first opening of said
I nk supply port and_ is conpressed at said region facing said first opening
of said ink supply port so that pores of-said porous nmenber are snaller in
said region of facing said fzastggpening than in other regions of the
por ous nenber. 64.33“@ I nkEpet [re cfgg)apparatus of claimb59, wherein
sai d porous nenber h ' ' sald first opening of said ink
supply port and is co et SelE aﬁon facing said first opening of
said ink supply port so,thft: pores- of 1k 2? porous nenber are smaller in
said region facing saidl Tst. - ... 7

89
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opening than in other regions of said porous nenber in the remainder of the
chanber of said housing. 65. The ink cartridge of claim59, wherein said
at | east one porous nmenber essentially fills the chanber of said housing.
66. The ink-jet recording apparatus of claimb58, wherein said at |east one
porous nenber includes at |east two porous nenbers, each of said porous
menber having pores, said pores of the porous nenber positioned adjacent
said first opening of said ink suppl»'ﬁbrt being smaller in size than the

pores of a porous nenber positio fromsaid first opening. 67. The
i nk-j et e B at | east one porous

menber 1 sai d porous nenber
[ trQped adj acent said
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pores of a porous nenber positioned away fromsaid first 68. The ink-jet
recordi ng apparatus of claim58, further including a further porous nenber
di sposed within said ink supply port between said first opening of ink
supply port and said packi ng nmenber. 6g. The ink-jet recording apparatus
of claim68, wherein said further porous nenber and said at | east one
porous nenber have a capillary force, said further porous menber having a
capillary force which is substantially equal to that of said at |east one
por ous nenber acommobdat g N
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- 29 - sai d chanber of said housing. 70. The ink-jet recording
apparatus of claim68, further including a step portion forned inside said
i nk supply port for engagnent by said further porous nmenber to limt its
position relative to said first opening. 71. The ink-jet recording
apparatus of claim 68, wherein the pores of the further porous nenber are
smal | er than the pores of the region of the at | east one porous nenber

adj acent the first opening of said ink sﬁbply port. 72. The ink-jet
recordi ng appar at us of CLGSIﬂ 63, g urther 62
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i ncluding an ink end sensor positioned in said ink supply

port
I'nternmedi ate said further porous nenber and said first openi ng of said
i nk supply port. 73. The ink-jet recording apparatus of claimb59,
further i ncluding a further porous nenber disposed within said ink
supply port between said filter and said packi ng nmenber. 74. The ink-jet
recordi ng apparatus of claim 73, wherein said further

porous nenber and
said at | east one porous nenber have a_gapillary force,

said further porous
menber having a capillary rce ich is substagntially equal to that of
said at |east one porous er ommuodat ed hin sai d housi ng. 75. The
I nk-j et recording ap - 1 rch | east one porous
menber and sai d furthén palog e | east one
por ous nenber facing regi off jJadj gceént fifs opeﬁiqg/bs aid ink supply
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port, the pores of the further porous nenber being smaller than the pores
of the region of the at |east one porous nenber adjacent the first opening
of said ink supply port to. 76. The ink-jet recording apparatus of claim
73, further including an ink end sensor positioned in said ink supply port
internedi ate said further porous nenber and said first opening of said ink
supply port. 77. The ink-jet recordi ng_apparatus of claim73, further
including a step portion formed inside §&rd ink supply-port for engagment

by said further porous nber imt its position relative to said first
openi ng. 73. The inki; cordj 1 pparatus of claim59, wherein said
filter includes a nesh L €r]. q he i nk-jet recordi ng apparatus of
claimb59, wherein saidfiMiter] is Fu bonded onto said first opening of
- said ink supply port. : 53 '
31C
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80. The ink-jet recording apparatus of claim78, wherein said nmesh filter
has a pore size of about 20 to 100 [err]m 81. The ink-jet recording
apparatus of claimb59, wherein said filter has a dianmeter of about 4 nm and
a thickness of about 03 to 0.5 mm 82. The ink-jet recording apparatus of
claim 78, wherein said nesh filter is forned of a high polynmer material.

This is the replacement sheet

24 JaN 1998

Date:



- 30-

recordi ng apparatus of claim 83, wherein

st ai nl ess steel.
wher ei n
are fornmed of urethane foam
cl aim58, wherein
wth at | east one netal
87. The ink-jet
menber is surrounded by a wall
i nk supply port for protecting
for said needl e.

: 83. The ink-jet recording apparatus of claim 78, wherein
mesh filter is fornmed of an anti-corrosion netal

said
84. The ink-jet

said nesh filter is forned of a

85. The ink-jet recording apparatus of claim68,
said further porous nenber and said at

| east ‘one porous menber

86. TRe ink-jet recording apparatus of

projectin
sai d]

19-
-
8

18

L

FIG.14A

14-

/1%

sai d sealing nenber is forned of a hi

| ayer |am nated on said high do
recordi ng apparatus of cl?2n158, wher e
rom said se

nber and s

pol ymer fi.lm
r film
i d sealing
d Jopeni ng of said
ingOas a gui de

L

({2

A

19

[{ 3l

18

(LS

FlG.148

8l
4

[CD

wa] DR

0

Zz..

- et
This is the rep\acement she

9 4 JaN 1998

Date:



887 The ink-jet recording apparatus of claim58, wherein said ink supply
needle is formed wth a wall at least in part .defining said througbhol e of
said ink supply needle, said wall of said ink supply needle including a
plurality of holes therethrough conflqyged to permt ink to flowinto said
t hr oughhol e of said ink supply needl €. 59. The ink-jet recording
apparatus of claima88, wherein said wall of said.ink supply needle is a
peripheral wall, sai'd holes being fABSERACT said per igdbgnoEMPRT SHEET sai d
ink supply needle in a direction perpendicular to the:dirrection in which

i er - oBRaYRE EEEGRBFRG' APPRRAFIS BN pik Sk Soglndibos mmdleedie |

formed with a peripheral wall at [least in part deffni ai ghho
of said ink supply needle, said peripheral wall{ ﬁ@ 6 T 5 8
holes at a side surface thereof configured to nto

An ink tank cartridge is provided removably mountable onto an ink
supply needle of the ink-jet type recording apparatus body. The
cartridge has a housing provided with an ink supply port
extending through and projecting from a wall of the housing and
into the chamber of the housing. A porous member having an ink
impregnated thereon is positioned inside the chamber of the
housing abutting against the ink supply port. A filter is mounted
o _on the inner end opening of the ink supply port. The ink tank
cartridge is further provided with a packing member for
resiliently abutting against the outer periphery of the ink
supply needle and is positioned adjacent one end of the ink
supply port. The outer opening of the ink supply port is sealed
with a sealing member through which the ink supply penetrates.
A further porous member may be positioned in the ink supply port
between the packing member and the filter to prevent a false ink
end indication caused by air reaching an electrode of an ink end
sensor positioned between the filter and the further porous
member when the ink tank cartridge is removed from the recording
apparatus. - -
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sai d thronghhol e of said ink supply needle.
apparatus of claim90, wherein said holes in said peripheral wal
i nk supply needle ae dinensioned to form an |nk ‘5
cartridge is renoved therefrom 92. The_ iy k;jet

claim89, wherein said

I nk tank cartrldge and I nk e
si oned so that when said | cart.rl dge is muﬁgéh‘%ﬁm%ﬁ%

ext endi ng t hrough said

supply needl e a di stance b ajd jink R needl e nakes
contact with said packin e#‘?!' mpgg %nép& hoI es

' &PPRY;
supply needl e cl osest tm lﬂﬁe Is | ess

dnkn 58,

than about 25 nm  93.

SURPlY HM%MF&&MWBM wallow

91. The ink-jet recording

| of said

158%0

re di nen-
i nk

d ink

wherein an outer dianet MMMMMGW passctherethrough; therink r ange

tank cartridge comprising: -
a housing formed with a chamber therein;
anmksupplyportexﬁendmgdn’oughandprqecnngﬁnm

awallofsmdhoumg.smdmkmpplyponhavmga
first opening directed towards said chamber of said

honsmgandasecondopemngduectedawayﬁnmsmd
wall of said housing;

at Jeast one porous member accommodated in said cham-
ber of said housing for having ink impregnated therein,
said porous meémber resiliently abutting against said
first opening of said ink supply port;

a packing member provided within said ink supply port
towards said second opening, said packing member

REPLACEMENT SHEETS SG
O Description : paged ..>. to paged ..

.

| being formed with a hole therethrough dimensioned to

... | receive said ink supply needle and to resiliently abut

I Claim(s)  : paged .l to paged 53‘ against an outer periphery of said ink supply needle of

O Drawing(s) : paged ..z to paged.
d Abstract  : paged .33, to paged ..

.. | said ink jet type recording apparatus, said packing

member preventing the flow of ink through said ink

supply port other than through said ink supply needle
when said needle is positioned in said ink supply port;

Hllllll HIIH lllﬂ Nlll | llll

and .

a sealing member separate from said packing member
positioned to seal said second opening of said ink
supply port before said ink tank cartridge is mounted on
said ink supply needle and to be penetrated by said ink
supply needle when said ink tank cartridge is mounted
on said ink supply needle. -

2. The ink tank cartridge of claim 1, further including a
filter essentially positioned at the first opening of said ink
supply port so that said porous member resiliently abuts
against said filter.

3 Themktankcatmdgeofclmmz.whemnsmdmk
supply port substantially extends both inwardly and out-
wardly from said wall of said housing so that said ink supply
port partially extend into said chamber and away from said
wall of said housing.

4. The ink tank cartridge of claim 1, wherein said packing
includes at least one resilient ring.

S. The ink tank cartridge of claim 1, wherein said packing
includes at least one elastic sealing member.

6. The ink tank cartridge of claim 1, wherein said hole of
said packing member is defined by an interior wall, said
packing member including at least cne elastic sealing mem-
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of about 2-4 mm 94. The ink-jet recording appar at us of claim90, further
iacluding a further porous nenber disposed within said ink

-31 - supply port between said first opening of said ink
suppl y .port and sai d packi ngérrerrber said ink supply needl e
havi ng a tip end closest to~%aid chapbprAGHVEN 8HEETK t ank

cartridge,
ber having a central interior groove in said interior wall for
facing the ink supply needle.

7. The ink tank cartridge of claim 3, whcremsmdporous
member has 2 region facing said first opening of said ink
supply port and is compressed at said region facing said first
opening of said ink supply port so that pores of said porous
member are smaller in said region than in other regions of
said porous member.

8. The ink cartridge of claim 3, wherein said at least one
porous member essentially fills the chamber of said housing.

9. The ink tank cartridge of claim 1, wherein said porous
member has a region facing said first opening of said ink
supply port and is compressed at said region facing said first
opening of said ink supply port so that pores of said porous

- member are smaller near said first opening than in other
regions of the chamber of said housing.

10. The ink tank cartridge of claim 1, wherein said at least
one porous member incindes at least two porous members,
each of said porous member having pores, the pores of the
porous member positioned adjacent said first opening of said
mksupplypmtbemgmallermstzethanﬂ\eporuofa
porous member positioned away from said first opening.

11. The ink tank cartridge of claim 3, wherein $aid at lcast
one porous member includes at least two porous members,
each of said porous member having pores, the pores of the
porousmemberposmomdadjwmtmdﬁrstopmgofsmd
ink supply port being smaller in size than the pores of a
porous member positioned away from said first opening.

12. The ink tank cartridge of claim 1, further including a
further porous member disposed within said ink supply port
betwemsmdﬁrstopemngofmksupplyponandsmd

member.

- 13. The ink tank cartridge of claim 12, wherein said
further porous member and said at least one porous member
have a capillary force, said further porous member having a
capillary force which is substantially equal to that of said at
l&stoneporousmemberaccommodamdwxﬂnnsmdcham
ber of said housing.

14. 'Ihemktankeatmdgeofclmmlz,fnrthermcludmg
a step portion formed inside said ink supply port for engag-
ment by said further porous member to limit its position
relative to said first opening. '

15. 'Ihemktankcatmdgeofclmmlz,whnemsmdat
least one porous member and said further porous member
cach have pores, the at least one porous member having a
region adjacent the first opening of said ink supply port, the
pores of the further porous member being smaller than the .
pores of the region of the at least one porous member
ad]aoenztheﬁmtopemngofsaxdmksupplypm.
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séld tip end of said ink supply needle engaging into said

further porous nenmber when said ink tank cartridge is nount ed
on said ink supply needl e. 95. The ink-jet recording
apparatus of claim 94, further .23 . i ncl REPIAGEMENTRHERTd sensor
positioned in said ink supply port intermediate said further
. porous nenber and said _penLn of said ink supply
port . ﬁﬁ‘ﬁé‘* taek; ﬂm t‘B%l“G‘PSCI ai m 58,
wher ei n an gob Anter-hi gh pol yner
mat eri al . &m(lﬁs of claim 58,
wher ei n . sméanlammmpw needl e |s formed of an ant-corrosion
net al . 1% Ghe ok tank cagtridge of claim 7, furthesdncluding of cl ai m 58,
wher ei n further potonk membet disposed withinssaid inkeupplf pettai nl ess st eel .

99. The ink-jet recor betweem syidfiiter and 8aid [packing theangier ei n

said ink supply needl e 18icThlink tanki ¢cartidge @fodsini 170 whedeth said

chanber of said ink tfithetporois figfbes Mdisaidt 1€ds06ie/poréia th@nber
have a capillary force, said further porous member having a
capillary force which is substantially equal to that of said at
leastoneporwsmembetaceomodatedthhmsmdhous—

U.mmkmkmdgeofclmmﬂ.whummdat
least one porous member within said chamber and said
further porous member each have pores, the at least one
porous member having a region adjacent the first opening of
said ink supply port, the pores of the further porous member
being smaller than the pores of the region of the at least one
porous member adjdcent the first opening of said ink supply

port. .

20. The ink tank cartridge of claim 17, further including
an ink end sensor positioned in said ink supply port inter-
mediate said further porous member and said first opening of
said ink supply port.

21. The ink tank cartridge of claim 17, further including
a step portion formed inside said ink supply port for engag-
ment by said further porous member to limit its position
relative to said first opening.

22. The ink tank cartridge of claim 2, wherein said filter
includes a mesh filter.

23. The ink tank cartridge of claim 22, wherein said filter
is fuse bonded onto said first opening of said ink supply port.

24. The ink tank cartridge of claim 22, wherein said mesh
filter has a pore size of about 20 to 100 pm.

25_ The ink tank cartridge of claim 2, wherein said filter
has a diameter of 4 mm and a thickness of about 0.3 to 0.5
mm,

26. The ink tank cartridge of claim 2, wherein said filter
is formed of a high polymer material.

27. The ink tank cartridge of claim 2, wherein said filter
is formed of an anti-corrosion metal.

28. The ink tank cartridge of claim 22, wherein said mesh
filter is formed of a stainless steel. _

29. Themktankcarmdgcofclml.whumnpmws
member is formed of a urethane foam.

30. The ink tank cartridge of claim 1, wherein said sealing
member is formed of a high polymer film with at least one ;
metal layer laminated on said high polymer film.

I Im"] m'” ",” ”'"”\I"I | | This is the replacement sheet
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further including a wall at least in part defining said through-

hel es and said tip end

of said ink supply needle, said wal

being formed with a plurality of holes at the tip end BEPE&Q&MENTSHEET

i nk supply needle for

said ink supply needl e.

appar atus of cl aim99,

renoved from the ink opemig ofieaid ik supply port.

cartridge for an ink-j
renovably nmountable o

type recordi ng appar ahéedle 6fa rfded

conmmuni cating to saif throughhol es of

0: The ink-jet recording

wher ei n each of said holes in the tip
end of the wall of the 3hibeinktask cartridge of claim 1, wherein said sealiiigrensi oned to
forman ink neniscus wiembetissuiradnded by a wall projecting from saidseténd dge i s

32. ANk AR 'cditiidge for an ink-jet type
bﬁhg%&ﬂ@%bli mountable onto an REHpHL

sbuhuundu&mqmﬂy

101. An ink tank

us being
f an ink-jet
e having at

8
| east one throughhol ey | ret hrough, the
‘ﬁh§$ﬂﬁﬁh Bﬁﬁﬁeu:ﬂan Oﬁgﬁ“Sﬂ?Qg

I nk ‘tank cartridge Comﬂgﬁ.ﬁﬁmktank “‘WP“"%
SUpPpry

chanber therein;
proj ecting from

ahoumngibnmx?wnh chamber therein;
anxnksuppquuumnam&ngﬂmnnghandpmnanmgihnn

zlwﬂlofsndhummmgsmdxdksmmﬂypmnhawnga

first opening directed towards said chamber of said
housing and a second opening directed away from said
wall of said housing;

aﬁkmnouepunmsnumﬂnrmunmnmxhuﬂjnandchmn.
!nrofandhnwnngﬁrhuwngu&nnmnmmﬂzdﬂwnmm
said porous member resiliently abutting against said
first opening of said ink supply port; _

a packing member provided within said ink supply port
towards said second opening, said packing member
being formed with a hole therethrough dimensioned to
receive said ink supply needle and to resiliently abut
against an outer periphery of said ink supply needle of
said ink-jet type recording apparatus, said packing
member preventing the flow of ink through said ink
supply port other than through said ink supply needle
when said peedle is positioned in said ink supply port;

a sealing member scparate from said packing member

positioned to seal said second opening of said ink
supply port before said ink tank cartridge is mounted on
said ink supply needle and to be penetrated by said ink
ﬂqnmynwuﬂewmunsddidkunmnnmukupisnummuﬂ
on said ink supply needle; and

a stopping member provided between said packing mem-

ber and said sealing member positioned and dimen-
tioned to prevent pieces of said sealing member pro-
duced when said ink supply needle penetrates said
sealing member from entering said ink supply port past
said sealing member.

33. The u&:nu&:canndgeeﬂ’dhnn 32, wherein said
packing member includes at least one resilient ring and said
stopping member includes at least one resilient ring.

34. The ink tank cartridge of claim 32, wherein said
packing member includes at least one elastic stopping mem-
ber and said sealing member includes at least one resilient

ring. . .
35. The ink tank cartridge of claim 32, wherein said

stopping member and said packing member are formed by a
single unitary elastic sealing member being formed with an
interior wall defining a hole therethrough for receiving said

A

ormed with a
t extendlng t hr ough and
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a wall of said housing, said ink supply port having a

fkrst opening directed towards said chanber of said

housi ng and a second opening directed away from sai :

wal | of said housing; atag east oneﬂFFF'%QE%%I\FTOtSJgE%nber
accommodated in said chanmber of said housing for having
i nk i npregnat ed ' therein, said first porous nenber
resiliently abuttingak supply needle to mﬂ;agaabustagamdsﬁurmmopem ng of said
i nk supply port; periphery of said ink sapyily hiddbe, s#id imtedorwilligavisgh sposed wi t hin

sai d ink supply a circumferential groovyJoimédthierein positloded totfagpeni ng of said
i nk supply port, the ink supply needle, Whefl salk inkiEphply esedlecissngagi ng into
sai d furt.her inserted in said holeor ous nenber but not into said chanber of
sai d 36. The! 3k CankhGiittritig CofCElhing 320 avliefeifiyaid €d on sai d i nk
supply needle; and stopping member and said packing member are each formed

by a resilient ring.

37. Themktankwmdgeofclaxmn.whemnsmdmk
supply port is formed with a passage therethrough between
said first and second openings defined by a stepped wall,
said stepped wall facing said second opening for positioning
said stopping means and said packing means.

38. The ink tank cartridge of claim 32, further including
a filter essentially positioned at the first opening of said ink
supply port so that said porous member resiliently abuts
against said filter.

3. Themktankwmdgeofclmmss wherein the ink
supply port extends both inwardly and outwardly from said
wall of said housing so that said ink supply port partially
extends into said chamber.

w.nemkmnkwnidgeofclaimw,wheminsaid
porous member has a region facing said first opening of said
ink supply port and is compressed at said region facing said
first opening of said ink supply port so that pores of said
porous member are smaller in said region than in other
regions of said porous member.

41. Themktankcarmdgeofclaxmw wherein said at

. least one porous member essentially fills the chamber of said
housing.

42. The ink tank cartridge of claim 32, wherein said
porous member has a region facing said first opening of said
ink supply port and is compressed at said region facing said
first opening of said ink supply port so that pores of said
porous member are smaller in said region than in other
regions of said porous member.

43. The ink tank cartridge of claim 32, wherein said at
least one porous member includes at least two porous
members, each of said porous members having pores, the
pores of the porous member positioned adjacent said first
opening of said ink supply port being smaller in size than the
poresofapomusmcmberposxnonedawayfmmsmdﬁrst

opening.

44, The ink tank cartridge of claim 39, wherein said at
least one porous member includes at least two porous
members, each of said porous member having pores, the
potesoftheporousmembetpounonadadjacmtsmdﬁm
opening of said ink supply port being smaller in size than the
pores of a porous member positioned away from said first

) 0 R VL - Tris i the replacement shee!
v * c L M $ * -

pate: . £ 1 JAN 2000




-32 - a sealihg menber for sealing said second opening of said

supply port. penetrated by said ink supply needle.

102. The ink tank

i nk

cartridge of claim 101, further including an ink en oned in
said ink supply port inter- mediate said fé@ther poﬁgﬁéﬂﬁgﬂ%QQ§§%ﬁ sai d

first opening of said ink supply port.

The ink tank cartidge of

claim 102, further including a filter essentially positioned at the first

openi ng of said i nk supg$.yThedsik ok cahrifigsof dlain 33, fufthdrdndudingber

resiliently abuts

Hllllll lﬂlﬂ T H lll!

a further porous member disposed within said ink supply
port between said first opening of ink supply port and said
ing member.

46. The ink tank cartridge of claim 45, wherein said
further porous member has a capillary force which is sub-
stantially the same as that of said porous member means
accommodated within said chamber of said housing.

47. The ink tank cartridge of claim 48, further including
a step portion formed inside said ink supply port for engag-
ment by said forther porous member to limit its position
relative to said first opening.

48. The ink tank cartridge of claim 45, wherein said at
least one porous member and said further porous member
each have pores, the at least one porous member having a
region adjacent the first opening of said ink supply port, the
pores of the further porous member being smaller than the
pores of the region of the at least one porous member
adjacent the first opening of said ink supply port.

49, The ink tank cartridge of claim 48, fizther including
an ink end sensor positioned in said ink supply port inter-
mediate said further porous member and szid first opening of
said ink supply port.

50. The ink tank cartridge of claim 38, further including
a further porous member disposed within said ink supply
pcntwuwznsmdiﬂuramdsmdlmdbngnunn

51. The ink tank cartridge of claim 50, wherein said
further porous member and said at least one porous member
have a capillary force, said further porous member having a
capillary force which is substantially equal to that of said at

least one porous member accommodated within said hous-

ing. .

52. The ink tank cartridge of claim 50, wherein, said
porous member means and said additional porous member
each have pores, the porons member means having a region
adjacent the first opening of said ink supply port, the pores
of the further porous member being smaller than the pores
ofﬂmrqpnnofﬂwlmmnmnmmmxmnummsm@mumxﬂmiku
opening of said ink supply port.

§3. The ink tank cartridge of claim 50, further including
an ink end sensor positioned in said ink supply port inter-
mediate said further porous member and said first opening of
said ink supply port.

54. Thc:nklnﬂkcanndgeofchnnxso further including
a step portion formed inside said ink supply port for engag-
ment by said further porous member to limit its position
relative to said first opening.

viig is the replacement sheet
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against said filter. 104. The ink tank cartridge of claim 101, wherein
said further porous nenber and said at |east one first porous nenber have a
caplllary force, said further porous nenber having a capillary force which
Is substantially equal. to that of said_fg §t PORE ERET SHEEJonmpdat ed

wi thin said chanber of said housing. ' The' 'T'n tank cartridge of claim
101, wherein said first porous nenber and sald further porous nenber each

have pores, the first -'n&r&)er hav a _Iedi o a.dac nt the first
openi ng of said |nk‘l#§ &9% rous nmenber
bei ng small er than -‘ ous menber
adj acent the first &Pel 106. ., The i nk tank

cartridge of claim 109> ?gam{gé‘ﬁgé' % a region

57. The ink tank cartridge of claim 32, wherein said
sealing member is surrounded by a wall projecting from said
second opening of said ink supply port for protecting said
sealmgmemberandmngasagmdefornwdlepmm
tion.

§8. Anmk-;ettypereeordmgappuahxsforunlputhngmk
onto a recording medium, comprising:

a recording head for ejecting ink;

an ink supply needle coupled to said recording head and
having at Jeast one throughhole; and

an ink tank cartridge configured for storing ink and for
receiving the ink supply needle so that ink can flow
from said ink tank cartridge to said recording head
through said throughhole in said ink supply needle, said
ink tank cartridge having a housing formed with a

an ink supply port extending through and projecting from

. a wall of said housing, said ink supply port having first
opening directed towards said chamber of said housing
and a second opening directed away from said wall of
said housing;

at least one porous member accommodated in said cham-
ber of said housing for having ink impregnated therein,
said at least one porous member resiliently abutting
against said first opening of said ink supply port;

apachngmembupmvxdedmﬂnnsmdmksupplypon
towards said second opening, said packing member
being formed with a hole therethrough dimensioned to
receive said ink supply needle and to resiliently abut
against an outer peripbery of said ink supply needle of
said ink jet type recording apparatus, said packing
member preventing the flow of ink through said ink
supply port other than through said ink supply needle
when said needle is positioned in said ink supply port;
and .

a sealing member separate from said packing member
positioned to seal said second.opening of said ink
supply port before said ink tank cartridge is mounted on
said ink supply needle and to be penetrated by said ink
supply needle when said ink tank cartridge is mounted
on said ink supply needle.
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said ink supply port and is Conpressed at said region facing said first
openi ng of said ink supply port so that pores of said first porous nenber
are snmaller in the region of said first porous nenber facing said first

opening than in other regions of said p(_)ré)sus_ ”enberPLACEMENTSHEET

59. The ink-jet recarding apparatus of claim 58, further
including a filter essentially positioned at the fifst opening of
said ink supply port so that said porous member resiliently
abuts against said filter.

60. The ink-jet recording apparatus of claim 58, wherein
the ink supply port extends both inwardly into said chamber
and outwardly from said wall of said housing.

61. The ink-jet recording apparatus of claim 58, wherein
said packing member includes at least one resilient ring.

62. The ink-jet recording apparatus of claim 58, wherein
said packing member includes at least one elastic sealing
member.

63. Themk-jetteemdmgapparamsofclaxmss wherein
said porous member has a region facing said first opening of
said ink supply port and is compressed at said region facing
said first opening of said ink supply port so that pores of said
porous member are smaller in said region of facing said first

- opening than in other regions of the porous member.

64. The ink-jet recording apparatus of claim 59, wherein
said porous member has a region facing said first opening of
said ink supply port and is compressed at said region facing
said first opening of said ink supply port so that pores of said
porous member are smaller in said region facing said first
opening than in other regions of said porous member in the
remainder of the chamber of said housing.

65. The ink cartridge of claim §9, wherein said at least one
porous member essentially fills the chamber of said housing.

66. The ink-jet recording apparatus of claim 58, wherein
said at Jeast one porous member includes at least two porous
members, each of said porous member having pores, said

. pores of the porous member positioned adjacent said first
opening of said ink supply port being smaller in size than the
pomsofapmousberposiﬁoned-awayﬁomsaidﬁrst

opening.

67. Themk-JetmmﬂxngappmamsofclmmSD wherein
said at least one porous member includes at least two porous
members, each of said porous member having pores, said
pores of the porous member positioned adjacent said first
opening of said ink supply port being smaller in size than the
pmts.ofapomusmamberposiﬁoned'awayfromsaidﬁmt

opening.

68. The ink-jet recording apparatus of claim 58, further

including a further porous member disposed within said ink
: mpplypmtbetweensmdﬁtstopemngofmksupplyponand
said packing member. :

69. 'lhemk—;etmoordmgapyammsofclmm“ wherein
said further porous member and said at least one porous
member have a capillary force, said further porous member
having a capillary force which is substantially equal to that
of said at least one pomus member accommodated within

e rep\acement sheet
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“said chamber of said housing. '

70. 'I'hcxnk-;etmcoxdmgaypamnnofclmmﬂ further
including a step portion formed inside said ink supply port
forengagmentbysaxdfuﬂhupmusmembertohmnns
position relative to said first opening.

71. The ink-jet recording apparatus of claim 68, wherein
the pores of the further porous member are smaller than the
pores of the region of the at least one porous member
adjacent the first opening of said ink supply port.

72. The ink-jet recording apparatus of claim 68, further
including an ink end sensor positioned in said ink supply
port intermediate said further porous member and said first
opening of said ink supply port.

" 73. The ink-jet recording apparatus of claim 59, further
including a further porous member disposed within said ink
pplypmtbetwemsmdﬁlterandsudpachngmembet.

74. The ink-jet recording apparatus of claim 73, wherein
said further porous member and said at least one porous
member have a capillary force, said further porous member
having a capillary force which is substantially equal to that
of said at least one porous member accommodated within
said housing. - _

75. The ink-jet recording apparatus of claim 73, wherein

~ said at least one porous member and said further porous

member each have pores, the at least one porous member
facing a region adjacent the first opening of said ink supply
port, the pores of the further porous member being smaller
than the pores of the region of the at Jeast one porous
member adjacent the first opening of said ink supply port to.

76. The ink-jet recording apparatus of claim 73, further

.mcludmganmkendsensorposmonedmsaxdmksupply

port intermediate said further porous member and said first
opening of said ink supply port.

77. The ink-jet recording apparatus of claim 73, further
including a step portion formed inside said ink supply port
for engagment by said further porous member to limit its
position relative to said first opening.

78. The ink-jet recording apparatus of claim 59, wherein
said filter includes a mesh filter.

79. The ink-jet recording apparatus of claim §9, wherein
said filter is fuse bonded onto said first opening of said ink
supply port. -

80. Themk-;etreeoxdmgappmmsofclaxmﬁ.whm
said mesh filter has a pore size of about 20 to 100 pm.

81. The ink-jet recording apparatus of claim 59, wherein
smdﬁlterhasadlametu'ofabout4mmandaﬂnckncssof
about 0.3 to 0.5 mm.

82. The ink-jet recording apparatus of claim 78, whumn

. smdmcshﬁltumfmmedofahxghpojymerm“ ial.
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83. The ink-jet recording apparatus of claim 78; wherein
said mesh filter is formed of an anti-corrosion metal.

84. The ink-jet recording apparatus of claim 83, wherein
said mesh filter is formed of a stainless steel.

85. The ink-jet recording apparatus of claim 68, wherein
said further porous member and said at least one porous
member are formed of urcthane foam.

86. The ink-jet recording apparatus of claim 58, wherein
said sealing member is formed of a high polymer film with
at least one metal layer ]Jaminated on said high polymer film. -

87. The ink-jet recording apparatus of claim 58, wherein
said sealing member is surrounded by a wall projecting from
said second opening of said ink supply port for protecting
said sealing member and serving as a guide for said needle.

88. The ink-jet recording apparatus of claim 58, wherein
said ink supply needle is formed with a wall at least in part
defining said throughhole of said ink supply needle, said
wall of said ink supply needle including a plurality of holes
therethrough configured to permit ink to flow into said
throughhole of said ink sopply needle.

89. The ink-jet recording apparatus of claim 88, wherein
said wall of said ink supply needle is a peripheral wall, said
holes being formed in said peripheral wall of said ink supply
needle in a direction perpendicular to the direction in which
said ink supply needle penetrates the hole in said sealing.

90. The ink-jet recording apparatus of claim 58, wherein
said ink supply needie is formed with a peripheral wall at
least in part defining said throughhole of said ink supply
needle, said peripheral wall including a plurality of holes at
a side surface thereof configured to permit ink to flow into
said throughhole of said ink supply needle.

91. The ink-jet recording apparatus of claim 90, wherein
said holes in said peripheral wall of said ink supply needle
are dimensioned to form an ink meniscus when an ink
cartridge is removed therefrom.

92. The ink-jet recording apparatus of claim 89, wherein
said ink tank cartridge and ink supply needle are dimen-
_sioned 5o that when said ink tank cartridge is mounted onto
said ink supply needle a distance between where said ink
supply needle makes contact with said packing member and
the center of one of said holes extending through said

peripheral wall closest to the end of said ink supply needie

closestwsmdchamberofsmdmkmkcamdgetslessﬁmn
about 2.5 mm. .

93. 'Ihemk-Jetreeordmgapparamsofclamﬂ wherein
an outer diameter of said ink supply needle is within a range
of about 2-4 mm.

94. The ink-jet recording apparatus of claim 90, further
including a further perous member disposed within said ink

o This is the replacement sheet
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supply port between said first opening of said ink supply port
and said packing member, said ink supply needie having a
tip end closest to said chamber of said ink tank cartridge,
said tip end of said ink supply needle engaging into said
further porous member when said ink tank cartridge is
mounted on said ink supply needie.

95. The ink-jet recording apparatus of claim 94, further
including an ink end sensor positioned in said ink supply
opening of said ink supply port.

96. The ink-jet recording apparatus of claim 58, wherein
said ink supply needle is formed of a high polymer material.

97. The ink-jet recording apparatus of claim 58, wherein
said ink supply needle is formed of an anti-corrosion metal.

98. The ink-jet recording apparatus of claim 58, wherein
said ink supply needle is formed of stainless steel.

99. The ink-jet recording apparatns of claim 58, wherein
said ink supply needle includes a tip end closest to said
chamber of said ink tank cartridge, said ink supply needie
further including a wall at least in part defining said through-
holes and said tip end of said ink supply needle, said wall
being formed with a plurality of holes at the tip end of said
ink supply needle for communicating to said throughholes of
said ink supply needle.

100. The ink-jet recording apparatus of claim 99, wherein
each of said holes in the tip end of the wall of the ink supply
needle is dimensioned to form an ink meniscus when the ink
supply cartridge is removed from the ink supply needle.

101. An ink tank cartridge for an ink-jet type recording
apparatus being removably mountable onto an ink supply
needle of an ink-jet type recording apparatus, said ink supply
needle having at least one throughhole to allow ink to pass
therethrough, the ink tank cartridge comprising:

a housing formed with a chamber therein;

an ink supply port extending through and projecting from

a wall of said housing, said ink supply port having a
first opening directed towards said chamber of said
bousing and a second opening directed away from said
wall of said housing;

at least one first porous member accommodated in said

chamber of said housing for having ink impregnated
therein, said first porous member resiliently abutting

. against said first opening of said ink supply port;

afnrthcrporousmemberdtsposedthhmsmdmksupply

port toward said first opening of said ink supply port,
said ink supply needle engaging into said further

" porous member but not into said chamber of said

housing when said cartridge is mounted on said ink

supply needie; and ~ Ihis is the replacement sheet
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a sealing member for sealing said second opéning of said
ink supply port penetrated by said ink supply needle.
102. The ink tank cartridge of claim 101, further including
an ink end sensor positioned in said ink supply port inter-
medmtesmdfmherpomusmcmberandsmdﬁmopemngof
said ink supply port.

103. ’I'hemktankcatmdgeofclmmloz,ﬁmhamcludmg
a filter essentially positioned at the first opening of said ink
supplyponsothatsaxdﬁtstpomusmmbumhenﬂyabuts
against said filter.

104. Themktankcarmdgeofclaxmlﬁl,whuunsmd .
further porous member and said at least one first porous
member have a capillary force, said further porous member
having a capillary force which is substantially equal to that
of said first porous member accommodated within said
chamber of said housing.

105. The ink tank cartridge of claim 101, wherein said
first porous member and said forther porous member each
have pores, the first porous member having a region adjacent
the first opening of said ink supply port, the pores of the
Turther porous member being smaller than the pores of said
regxonoftheﬁrstpomnsmemberadjacenttheﬁrstopemng
of said ink supply port.

106. Themktankcarmdgeofclamlﬂl,whemnsmd
first porous member has a region facing said first opening of
said ink supply port and is compressed at said region facing
said first opening of said ink supply port so that pores of said
first porous member are smaller in the region of said first
porous member facing said first opening than in other
regions of said porous member.
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ABSTRACT '

INK-JET RECORDING APPARATUS AND INK TANK CARTRIDGE THEREFOR

An ink tank cartridge is provided removably mountable onto an ink

supply needle of the ink-jet type recording apparatus body. The

cartridge has a housing provided with an ink supply port

extending through and projecting from a wall of the housing and

into the chamber of the housing. A porous member having an ink

impregnated thereon is positioned inside the chamber of the

housing abutting against the ink supply port. A filter is mounted
on the inner end opening of the ink supply port. The ink tank

cartridge is further provided with a packing member for

resiliently abutting against the outer periphery of the ink
supply needle and is positioned adjacent one end of the ink
supply port. The outer opening of the ink sﬁpply‘port is sealed
with a sealing member through which the ink supply penetrates.

A further porous member may be positioned in the ink supply port

-between the packing member and the filter to prevent a false ink
end indication caused by air reaching an electrode of an ink end
- sensor positioned between the filter and the further porous

member when the lnk tank cartridge is removed from the recording
apparatus.

Figure 9B
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