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BACKGROUND OF THE INVENTION
The present invention relates generally to an ink-
supplied printer being supplied with ink from an ink sﬁpply
tank and more particularly to an ink supply tank which allows
5 for the continuous supply of ink to the printer head while
avoiding adverse effects from temperature, atmospheric
changes or vibrations. The present invention allows for a
larger volume of ink in the ink supply tank and allows for a
greater percentage of the ink in the tank to be transferred
10 to the printer head. Also, the present invention comprises a
tank with transparent sides so the user is able to easily
determine the remaining quantity of ink, and also means for
dampening of the unwanted movement of ink within the ink

supply tank.

15 B In addition, the lnventlon relates generally to an
ink tank cartridge for an ink jet printer, and more
particularly, to a replenishable ink tank cartridge which
suppliés ink to a recording head of an ink jet recording
apparatus or the like, a replenishment pack, a replenishment

20 tool, an ink injection device, a replenishment set, and a
method of replenishing an ink tank with ink.

Various kinds of ink taﬁks for ink jet printers are
"known from the prior art. For example, Japanese Patent
Publication (Kokai) No. SHO.63-87242 discloses an ink tank in

25 which ink absorbing members made of a porous material are
respectively housed in a plurality of chambers. Japanese
Patent Publication (Kokai) No. HEI.6-40043 discloses an ink
tank in which a sealed container is divided by a partition so
that a chamber housing an ink absorbing member, and an ink

30 chamber storing only ink are juxtaposed. '

| In the ink tanks of above-mentioned prior art
examples, the ink tanks can store a large quantity of ink so
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greater percentage of the ink in the tank to be transferred to the printer
head. Al so, the present invention conprises a tank with transparent sides
so.the user is able to easily determne the remaining quantity of ink, and
al so neans for danpeni ng of the unwanted novenent of ink within the ink
supply tank. In addition, the invention relates generally to an ink
tank cartridge for an ink jet printer, and nore particularly, to a
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a partiti Smrthermore, the disposal of depleted ink tanks involves

large costs and causes environmental pollution.

Accordingly, it is desired provide an ink tank
10 cartridge for an ink jet printer which may be reused,
refilled quickly and cleanly upon depletion of ink from the
ink tank and which overcomes the other limitations of the

prior art.

SUMMARY OF THE INVENTION

15 Generally speaking, in accordance with the invention,
an ink tank for an ink jet printer which may be refilled
‘quickly and cleanly, and thereafter be reused by the useﬁ and
a method for refilling the tank .is provided. The ink tank is
constructed with its interior divided by one or more

20 partitions into a plurality of chambers where at least one of
these chambers houses an ink absorbing member. The ink tank
is also formed with a lid, a portion of which may be opened
at least above the chambers the ink absorbing member.

In another embodiment, an ink supply hole is formed

25 in the 1lid of the tank to allow for refill of the tank
through the use of an ink injection device. 1In a preferred
embodiment the partition detachably attaches to the

container.
An ink replenishment pack houses an ink absorbing
30 member, the ink absorbing member absorbing ink and being in a

compressed state within the pack. The pack includes at least
a top wall and bottom wall and has a first through hole
formed in the top wall and second through hole formed in the
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that a chanber housing an ink absorbi ng nenber, and an ink'chanber storing

only i'nk are juxtaposed. In the ink tanks of above-nentioned prior
art exanples, the ink tanks can store a large quantity of ink so -
REPLACEMENT SHEET - 2- that ink may be

supplied to a recording head for a long print head life. Wen the
previously charged ink is consuned, however, such an ink tank nust be

repl aced wotltom Wwaaih omereapeb&cw@eabﬁqfentﬂsmrﬂ fpadge nady o RIisPEn and
has t he addi tional dvant.age t.hat e _r.ep ac«irrq:rglt r0cegs may cause t he
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replenishment pack, the replenishment pack being detachably
attached within a chamber. The ink absorbing member has a
5 larger volume than the capacity of the chamber.

At least one of the chambers within the container
does not house an ink absorbing member. A openable
replenishment hole is formed in the lid in a portion
corresponding to the empty chamber. An ink supply port

10 member having a through hole is disposed at the bottom of the
chamber and protrudes into the chamber housing the ink
absorbing member. The ink absorbing member is résiliently
pressed by the ink supply port member to partially increase
the compressibility of a portion of the absorbing member in

15 the vicinity of an ink supply port. A projection extends
from the 1id and presses the ink absorbing member toward the
ink supply port. An ink injection device has a container
for holding ink to be injected into an ink tank. The
container allows for visible observation of the ink. A scale

20 indicative of a quantity of consumed ink is formed on the
container portion. A needle is coupled to the container. A
scale indicating penetration depth of the needle is formed on
the needle. The ink jet injection device, when combined with
a replenishment pack or ink absorbing member, forms an ink

25 . replenishmeht'set for recording apparatus. :

The ink cartridge is replenished by opening the lid
and removing the ink absorbing member. The container is
rotated so that the ink absorbing member containing chamber
is positioned above a second chamber. An ink absorbing

30 member is loaded in the first chamber and.ink is supplied to
the ink absorbing member. The lid uses the ink injection
device and the first chamber is then closed.

In a preferred embodiment there may be a plurality of
chambers having ink absorbing members and the ink absorbing
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Furt hernore, the disposal of depleted ink tanks involves |large costs and
causes environnental pollution. Accordingly, it is desired provide
an ink tank cartridge for an ink jet printer which may be reused, refilled
qui ckly and cl eanly upon depletion of ink fromthe ink tank and which
overcones the other Iimtations of the prior art.

SUWMWWARY OF THE | NVENTI ON Ceneral ly speaking, in accordance with the
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and cleanlg, and thereafter be reused by the user and a nethod for
refillingR#BP®Enk is provided. The ink tank is constructed with its
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for refil
partially communicate with each other via a communicating

hole. The needle of the ink injection device pierces the ink

absorbing member, a releasable seal disposed adjacent and the
10 ink second chamber not having the absorbing member is removed

to open an air supply hole the ink absorbing member being

replenished with the ink from this chamber. The empty

chamber, without the absorption member, may also be

replenished by the injection device through a replenishment
15 formed in the lid above the empty chamber.

In another embodiment, the partition forming the
chambers is removed and an ink absorbing member is then
loaded therein.

Accordingly, it is an object of the invention to

20 provide an improved ink cartridge for an ink jet printer.

It is an object of the present invention to provide a
high-quality and highly reliable ink-supplied printer head of
a simple construction which is capable of supplying a stable
and appropriate quantity of ink from an ink tank to the

25 printer head and is less subject to the influence of
environmental changes such as temperature or atmospheric
variations.

Accordingly, it is another object of the invention to
provide an improved ink tank for an ink jet printer.

30 It is another object of the invention to provide a
system having an ink tank which can be refilled, prolonging
the life of the ink tank.
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t hrough the use of an ink injection device. In a preferred enbodi nent the
partition detachably attaches to the contai ner. An i nk
repl eni shnment pack houses an ink absorbing nmenber, the ink absorbi ng nmenber
absorbing ink and being in a conpressed state within the pack. The pack

I ncludes at least a top wall and bottomwall and has a first through hole
formed in the top wall and second through hole forned in the

REPLACEMENT SHEETyet anotherkoﬁgsct of the inven®ion iROWPP R/ht Ahe

respective repl eni shnent pack contain_an L.
environment from being polluted by providing a replenishable

ink tank.
Another object of the invention is to provide an ink
5 tank in which only the chamber housing an ink absorbing
member can be opened, and the ink absorbing member and other |
chambers in the tank can be replenished with ink.

A further object of the invention to provide an ink
tank in which a plurality of chambers of the ink tank

10 respectively house ink absorbing members and the ink
absorbing members can be replenished with ink.

A still further object of the invention is to provide
an ink tank in which a partition of the ink tank is
detachably and slidably attached so that the quantity of

15 absorbed ink contained therein can be adjusted.

Yet another object of the invention is to provide an
ink tank in which an ink absorbing member is loaded in a .
compressed state. |

- A further object of the invention is to provide an
20 ink tank in which an ink absorbing member is loaded in a
compressed state.

Still another object of the invention is to provide a
replenishment pack in which an ink absorbing member is housed
in a storage unit and the ink absorbing member can be used to .

25 replenish a'depleted ink absorbing member in a clean manner.

Yet a further object of the invention is to provide a
replenishment tool for an ink tank which can separately
replenish a plurality of chambers of the ink tank.

Still a further object of the invention is to provide

30 a replenishment set which comprises a set.of ink injection
devices and an ink absorbing member.
_ Yet another object of the invention is to provide a
method for replenishing a plurality of chambers within an ink
tank.

_—
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absor bi ng nmenber of different color ink than another replenishnent pack,

t he repl eni shnment pack bei ng detachably attached within a chanber. The ink
absorbi ng nmenber has a |l arger volune than the capacity of the chanber

At | east one of the chanbers within the container does not house an ink
absor bi ng nenber. A openable replenishnent hole is forned in the lid in a
portion corresponding to the enpty chanber. An ink supply port nenber

having a through keligii %t«ﬁle&%%%e&ts t FRaRRUrIMaRld i RUPEY HGhe
protrudes into the chamher [ the i nk absorbin nber The ink
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t ank. Theaﬁﬂﬂh%knﬁh Q'ITM&EEH"QéH e observation of the ink. A scale

i ndi cative of a quantity of consume ink is formed on the container
portion. A needl eThe &aendono ackerddndivnSompxises the several steps

and relation of one or more of such steps with-trespect to
each of the others, and the apparatus embodying features of
10 construction, combinations of elements and arrangement of
parts which are adopted to effect such steps, all as
.exemplified in the following detailed disclosure, and the
scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
15 For a full understanding of the invention, reference
is had to the following description taken in connection with
the accompanying drawings, in which:

FIG. 1 is a schematic view showing an ink supply

system of an ink-jet type recording apparatus according to
20 one embodiment of the present invention;

FIG. 2 is a cross-sectional view of an ink tank
constructed in accordance with a first embodiment of the
invention;

FIG. 3 is a cross-sectional side view of the ink tank

25 of FIG. 2; _

FIGS. 4(a), 4(b) and 4(c¢) are schematic diagrams
illustrating the steps of supplying ink to an ink tank in
accordance with the first embodiment of the invention;

FIG. 5 is a cross-sectional view of an ink tank

30 constructed in accordance with a second embodiment of the
invention;

FIG. 6 is a schematic diagram illustrating the steps
of supplying ink to the ink tank of FIG. 5;

IR
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scal e indicating penetration depth of the needle is formed on the needle.
The imk jet injection device, when conbined with a repl eni shnment pack or

i hk absorbi ng menber, forms an ink replenishment set for recording

appar at us. ' The ink cartridge is replenished by opening the Iid and
renoving the ink absorbing nmenber. The container is rotated so that the ink
absor bi ng nenber contai ning chanber is positioned above a second chanber.

An ink absorbing seaber is aoadedsLeetclagohhusw@haes&ehnaadud Rariks supplied
to the ink ab %gg i .nk | ectlon vi.ce and t he

first chafiBBf F?C%ﬁgnlEI3§ESrgance wi tthShere may
be a pl ur ahvenrtdbnghanbers having ink absorblng nenbers and the ink

absor bi ng FIGS. 8(a) angEgké§EQEQTs§ﬂE§£tic diagrams

5 illustrating the steps of supplying ink to the ink tank of
FIG. 7; |

FIG. 9 is a cross-sectional view of an ink tank
constructed ;n accordance with a fourth embodiment of the
invention;

10 FIG. 10 is a schematic diagram illustrating the steps
of supplying ink to the ink tank of FIG. 9;

FIG. 11 is a cross-sectional view of an ink
replenishment pack constructed in accordance with the
inventioh;

15 FIG. 12 is a perspective view depicting the ink
replenishment pack of FIG. 11 showing the ink port in
phantom;

FIG. 13 is a cross-sectional view of an ink
replenishment tool and an ink tank constructed in accordance

20 with a fifth embodiment of the invention;

FIG. 14 is a cross-sectional view of an ink tank
constructed and being replenished in accordance with a sixth
embodimént of the invention;

FIG. 15 is a side elevational view of an ink

25 injection device constructed in accordance with the
invention; '

FIG. 16 is an enlarged fragmented side elevational
view of a supply needle of the ink injection device of FIG.
"15;

30 FIG. 17 is a top plan view of an ink replenishment
set constructed in accordance with the invention; and

FIG. 18 is a cross-sectional view taken along line
39-39 of FIG. 17.
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REPLACENMENT SHEET -4- nenbers have a

| arger volunme than the capacity of the chanber.
eibodi nent, the supply needle of the replenishnent tool is passed through
vent hole of the 1lid of a first chanber of an ink tank, the ink

an air

tank having a plurality of chanbers divided by a partition and the

chanbers
The needl e of the i HegonGaiioN o¥FcYIHEE DR EEERD HMMEO]
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partially comuni cate with each other via a conmmunicating hole.

dam@eEpr bi ng nenber,

and has four-color ink systems and ink jets corresponding
respectively to four ink colors. The four-color printer
plotter employs black, red, green and blue inks, and moves
the head or a sheet of print paper or both and then ejects
ink as in a conventional ink jet print head, corresponding to
a desired one of the colors against the print paper at a
prescribed position thereon to form an ink dot. Desired
characters and figures can thus be recorded by repeating the
above cycle. The present invention is applicable to ink jet
printers of all varieties, including print heads using heat.
from heated resistors or the like or the displacement of
piezoelectric or with transducers to project a drop of ink
from a chamber upon application of a print signal. The ink
supply tanks according to the invention can supply ink
continuously to said chambers through capillary paths.

In a color image printer using inks of four colors,
that is, black, red, green and blue, a sheet of print paper
is scanned by a printer head in a direction perpendicular to
the direction of feed of the print paper to form one-dot line
in one scanning stroke, and the print paper is fed aleng by
line pitches to record images. In seven-color printers, inks
of four colors, that is, black, yellow, magenta and cyan, are
used, and tﬁe colors of red, green and blue are formed on a
sheet of print paper by superimposing inks of two out of the
three desired colors other than black, thereby recording |
color images of seven colors. '

The present invention is concerned primarily with the
printer head, and in particular with the ink tanks, and
detailed description of the overall printer construction will
be given only by way of a single example.

In a preferred
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chanber, wi thout the absorption nenber, may al so be replenished by the

I njection device through a replenishnent forned in the Iid above the enpty
chanber . I n anot her enbodi nent, the partition form ng the chanbers
is removed and an ink absorbing nmenber is then | oaded therein

Accordingly, it is an object of the invention to provide an inproved ink
cartridge for an ink jet printer. It is an object of the present

invention to provige a I’:u'sgh Gihlekia) y_l&ndvll@'wgfdhbmeld all qﬂml@@j]ﬂa}i ed

printer hea Si npl structlon ch |s bIe of S%ﬁﬁl Ing a
stabl e affd®s gﬁﬂ‘ré’% a"r?t BSt 5 %’tﬁ ‘%Fnl?‘f??zf %r‘i‘ ter head
and is | eme emhdemanItdﬁathéIpnasamtohnmantmmmmntal changes such as

t enperature or r el n ot her
obj ect of the inv ”ﬁ?&gﬁnﬁ 0 pr%\b?'%eqa?ffl r%lr &\?écd j:%%kq{y?eﬂq‘f rcgélr{‘é%?{
prirmer. to an ink tank ghdhnoughbjee consectiiang mamhen 2 + o Provisle a -system
havi ng aRuipplf iedNle Xl Thet ARtk i3l kel cr ¢aandtl Hbdd Qi & Afntdiggh Nk

t ank.
a hollow needle 2a and an ink supply passage 2b of the

connecting member 2, so that the print head unit 1 emits ink
droplets in accordance with print signals.

10 The apparatus shown in Fig. 1 also includes a cap
member 4 disposed at non-printing area, which cap member
comes into abutment against the nozzle plate of the print
head unit 1 by & drive mechanism (not shown) for preventing
the nozzle openings from drying. The. cap member 4 is

15 connected through a tube 8 to a suction pump 5 which is
operated by a control device 6 to suck ink from the print
head unit 1 through the cap member 4. The apparatus shown in
Fig. 1.is also provided with an effluent tank 7 connected to
an outlet port of the suction pump 5 through a tube 9.

20 The recording head may be of any structure such a
described in European Patent Publications Nos. 581,531,
609,863, 584,823 and so on.

Reference is next made to FIGS. 2 and 3 which depict
an ink tank 1000 constructed in accordance with a first

25 embodiment of the invention having a partition 610 disposed
in a container 601 so as to form first and second chambers
611 and 612. In the ink tank 1000, two compartment walls
613A and 613B extend in a direction perpendicular to
partition 610 and are situated so as to form three adjacent

30 equal first chambers 611A, 611B, and 611C commonly referred
to as 611, one second chamber 612A, 612B and 612C associated
respectively with each first chambers 611A, 611B and 611C is
provided, but not shown in FIG. 3. The structure and
operation of compartments 611A-611C are identical and a

-
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REPLACEMENT SHEET - - 5- Yet anot her
object of the invention is to prevent the environnment from being poll uted
by providing a repl enishable ink tank. Anot her obj ect of the
invention is to provide an ink tank in which only the chanber housing an

I nk absor bi ng nenber can be opened, and the ink absorbing nenber and ot her
chanbers in the tank can be repl enished with ink. A further object

?Let ihﬁk' Wﬁﬁéé&éhé&tf&@%éﬁpé‘fmh&ﬁtt@ff &ﬂlfhbéhdések%éh' b¥18l gganbers of
ease of description.

Ink absorblng members 615A, 615B, and 615C
(collectively 615) are housed in a respective first chamber

5 611. In each of the ink absorbing members, yellow, magenta,
or cyan ink is absorbed by the associated iﬁk absorbing
member 615. Each ink absorbing member 615 is a porous member
which may be formed, for example, by foaming a polyurethane
material. Each ink absorbing member 615 has a volume which

10 is larger than the capacity of the respective first chamber
611 and is therefore housed in the respective first chamber )
611 under compression. An associated ink supply port membef
620A, 620B or 620C (collectively 620) is disposed in a bottom
of first chamber 611. ,

15 First chamber 611 is provided with ink supply port
member 620 through which an ink supply needle of a recording
head (as shown in FIG. 1) passes and is engaged. Ink supply
port member 620 is formed with a tubular shape. Top 622 of
ink supply port member 620 which is covered by a filter 621

20 pushes against ink absorbing member 615 so as to slightly
compress the ink absorbing member in the wvicinity of "ink
supply port member 620, thereby enhancing the capillary force
by which the ink flows. A packing member 624 having an
opening 624’ is fitted into a though hole 623 of ink supply

25 port member 620 through which the ink supply needle is passed
and forms a liquid tight seal with packing member 624.

~Additional ink is stored in each of second chambers 6124,
612B and 612C (collectively 612) which communicate with first
chambers 611 respectively via slit-like communicating holes

30 610 formed in the lower portion of partition 610. A rib 614
extends around container 601.

A 1id 630 is placed on the top opening of container
601. Lid 630 hermetically seals second chambers 612 and can
be bent along a hinge type portion 631 in order to open lid
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respectively house i nk absorbing nenbers and the ink absorbing nmenbers can
be replenished with ink. A still further object of the invention is
to provide an ink tank in which a partition of the ink tank is detachably
and slidably attached so that the quantity of absorbed ink contai ned
therein can be adjusted. Yet anot her object of the inventionis to
provide an ink tank in which an ink absorbing nenber is |loaded in a

conpresseg3@l at®n engagind portien ebrecs £brhé@ iAVenéi pariphbeypogvi de an
ink tank jn Wﬂgﬁh qg | nk absorblq? neq?er %g | oaded_in, a coggéessed state.
Still anctiire+hj3Y ¥ THESTRERtRErds (BPPOtNEePREFEBReRPéhnent pack in
whi ch an detacitshlpi engagedewitls hibisét4 | foemed oatgehentopaafl t he i nk

ehsor b . SpbSRo £ Bob a8y FEELERI Sl A5D SLSLpbDKLRRogER 0 Torber

in acle nner . er o i AVEn nisto
provide copepings shfrefiirsbothampenntlhkcamnike weetactiviedypalasetly repl eni sh

a plurality of chamhers fbnt holdksifnke formed 1'ild §36UssNERagbl ect of

the invention is to provide .
ambient air of a quantity corresponding to the quantity of

consumed ink flows into container 601.
In FIG. 2, reference numerals 634a and 634b designate

10 the pressers which extend vertically from the inner face of
lid 630 which compress ink absorbing member 615 against ink
supply port 620. (Each chamber 611A, 611B and 611C have
corresponding pressers 634a and 634b. This configuration
will be generally described, but is applicable to each of the

15  similar containers.) When the top opening of container 601
is closed by lid 630, pressers 634a and 634b are urged so as

_to partially press down on ink absorbing member 615. Presser
634a which opposes ink supply port member 620 is longer than
presser 634b which is positioned away from ink supply port

20 member 620. These pressers cooperate with ink supply port
member 620 to further compress the portion of ink absorbing
member 615 adjacent ink supply port member 620.

During printing, the method of use of ink tank 1000
is similar to that of prior art ink tanks. However, when ink

25 in container 601 is depleted as a result of the printing
operation, the ink tank of the invention may be refilled,
rather than being discarded. The process of refilling
container 601 with ink will be hereinafter described in
connection with FIGS. 4a-4c.

30 ' When the ink cartridge is to be refilled, 1lid 630 is
manually pulled up in the direction of arrow a, and opened
about hinge type portion 631, which functions as the fulcrum,
so that inward engaging portion 632 of 1lid 630 is disengaged
from outward rib 614 of container 601. Thereafter lid 630 is

//":
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a repleni shment set which conprises a set of ink injection devices and an

I nk absor bi ng nenber. Yet anot her object of the inventionis to
provide a nethod for replenishing a plurality of chanbers within an ink
t ank. - 6- Still other objects,

features and advantages of the present invention will become nore apparent
fromthe follow ng description when taken in conjunction with the

acconpanynagedr ay Radiicated B3 Rhef phagd ot F10f. a0 open
compartment 611A. Thereafter, the depleted ink absorbing
member 615A may be extracted from first chamber 611A in the
direction of arrow b, if necessary.

5 Next, container 601 is rotated in the dlrectlon of
arrow ¢, by 90° so that first chamber 611 is positioned above
second chamber 612 as shown in FIG. 4(b). Thereafter, by
using an injection device 4000, ink is filled in second
chamber 612 via communicating hole 610’ of partition 610 in

10 the direction of arrow d,.

As is shown in FIG. 15, an injection device 4000
includes a container 4100, which may be transparent, and a
scale 4200 may be formed thereon. Thus, the user can see the
quantity of ink being injected into second chamber 612. A

15 needle portion 4300 is coupled to container portion 4100 and
is in fluid communication therewith.

Thereafter, ink absorbing member 615A is inserted
into first chamber 611A, and ink is injected into ink
absorbing member 615A by the injection device 4000 as shown

20 in FIG. 4(c). If ink absorbing member 615A was not initially
removed, ink would be refilled in both chambers whilé ink
absorbing member 615A was still in first chamber 611A. This
process would be repeated for each chamber 611 needing
replenishing.

25 Finélly, 1lid 630 is swung in the direction of arrow
f,, and inward engaging portion 632 is engaged with the
outward rib 614 so as to restore the ink tank to its state
shown in FIG. 2, thereby completing the work of refilling
fresh ink. _

30 Reference is now made to FIGS. 5 and 6 depicting an
ink tank constructed in accordance with a second embodiment
of the present invention. Like reference numerals denote
like elements as those of the first embodiment, and as such
will not be described again here. The primary difference

- 12 -
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present invention are shown by way of illustrative exanple and not in a
limting sense. The i nvention accordingly conprises the several
steps and relation of one or nore of such steps with respect to each of the
ot hers, and the apparatus enbodying features of construction conbinations
of elenments and arrangenent of parts which are adopted to effect such
steps, all as exenplified in the follow ng detailed disclosure, and the
scope of béieng e/ etlirodghi hbléefondieadtngi inkhéntbathe. interior of the

BRI EF DESCRI PTl OF THE DRAW NGS For a full understanding of the

i nventi o F&hce is had to the foll ow ng description taken in
connection w th thethcooypanylegbBavisgormedwnca: side wallF6B6 @fis a

Soer oo Nt 16198 b2/ R AR S 20007280 hDkSAELghyDg" ecOrcl g
2 i s5a crappliedtikerete; ewPoring th& refkllibngt pyecedsinlidcb6slahse with a
first emoden®d! ©heldEpleted ink absorbing member 615A is removed,
the new ink absorbing member 615A is replaced in the tank,
and lid 630 is closed, as described above.
Next, ink is filled into the ink absorbing member
10 615A as described below. First, seal 617 is removed. 1Ink
tank 2000 is then rotated by 90° so that first chamber 611 is
above second chamber 612 as shown in FIG. 6, thereby
affording access to an open through hole 616A. The supply
needle 4300 of iﬁjection device 4000 is inserted into
15 compartment 611A via through hole 616A, and ink is thereafter
injected into the tank. In a preferred embodiment, the tip
of the supply needle 4300 is first positioned in the vicinity
of communicating hole 610’ and ink is injected into sécond
chamber 612, Thereafter, supply needle 4300 is slightly
20 retracted and ink is injected into ink absorbing member 615A,
so that ink is effectively supplied to first and secend
chambers 611A and 612. The through hole 616A is then closed
by seal 617. In an alternative embodiment, a rubber sheet
having a large resilient recovering force may be used in
25 place of seal 617. Supply needle 4300 would then pierce
through the sheet and supply ink to the ink tank. Therefore,
seal 517 would not need to be removed and replaced in through

hole 616A.
If ink absorbing member 615A does not need to be
30  replaced with a fresh ink absorbing member, ink may be

supplied to replenish the ink tank wvia through hole 616A by
using injection device 4000 while lid 630 remains closed on
the top of container 601.

This Sheet Has Been Reilaced _ - 13 -




I nventi on; FIG 3 is a cross-sectional side view of the ink tank of
FIG -2; FIGS. 4(a), 4(b) and 4(c) are schematic diagrans
illustrating the steps of supplying ink to an ink tank in accordance with
the first enbodi nent of the.invention; FIG 5 is a cross-sectional
view of an ink tank constructed in accordance with a second enbodi nent of
the i nvention; FIG 6 is a schematic diagramillustrating the steps

of supplying ink Heorérendeakid aidw Ghadd Go FIGS. 7 and 8(a) and (b)

e which depict an ink tank 5000 constructed in accordance with
a third embodiment of the invention. Like elements are given
like reference numerals, and are not described here again.

5 A container 6100 is divided into first and second
chambers 6120 and 61202 by a partition 6110 and chambers 6120
and 6120A house ink absorbing members 6200 and 6300,
respectively. A 1lid 6130 is detachably fixed to the top
opening of container 6100 so that first and second chambers

10 6120 and 6120A are opened at the same time. An engaging
portion 6132 which is formed in the periphery of 1lid 6130 and
directed inward is detachably engaged with a rib 6140 which
is formed on container 6100 and directed outward.

' To refill the ink tank, inward engaging portion 6132

15 is disengaged from outward rib 6140, and lid 6130 is removed
from the top of container 6100 as shown in phantom. Depleted
ink absorbing members 6200 and 6300 are extracted from first
and second chambers 6120 and 61202, and fresh ink absorbing
members 6200 and 6300 are then loaded into chambers 6120 and

20 6120A respectively. If either of the depleted ink absorbing
members 6200 or 6300 is not damaged and can be reused, then
that ink absorbing member need not be replaced.

As in the first embodiment, the depleted ink tank
5000 may not have an ink absorbing member in second chamber

25 6120A. Also, during the refilling process ink absorbing
member 6300 in second chamber 6120A may also be replaced, if
necessary.

Next, refilling the ink tank shown in FIGS. 7 ahd 8
will be described.

30 In ink tank 5000 after the ink is depleted, inward
engaging portion 6132 is disengaged from outward rib 6140,
and lid 6130 is pulled up in the direction of arrow a; (FIG.
8(a)) so that lid 6130 is removed from container 6100. This
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FIG 7 is a cross-sectional view of an ink tank constructed in accordance

with a third enbodi ment of the invention; FIGS. 8(a) and 8(b) are
schematic diagrans illustrating the steps of supplying ink to the ink tank
of FIG .7; FIG 9 is a cross-sectional view of an ink tank

constructed in accordance with a fourth enbodi nent of the invention;
FIG 10 is a schematic diagramillustrating the steps of supplying ink to

the ink tallgetlent! 6f Lid 6130 ogene fikdts ahd FistorkE GHatrs/ i Ve ®@fad | Nk
replenlshgigt pagk coneruct%ﬂé n accordance with the invention

FIG 12 i 0fe PLp LoD AN R0 cting the ink repl eni shnent pack of FIG
11 show ng the i nEnkoabsorbihgnimembers 6200 And 680 axre ahess- secti onal

view of agxkggcted from first and second chambers 6120 and 6120A in

5 the direction of arrow b; (FIG. 8(a)) if necessary. Fresh _
ink absorbing members 6200 and 6300 are then forcedly pushed
into first and second chambers 6120 and 6120A in the
direction of arrows c; and d; so as to be housed in chambers
6120 and 6120A under compression (FIG. 8(b)).

10 A sufficient amount of ink is thereafter injected
into ink absorbing members 6200 and 6300 by using injection
device 4000. Finally, lid 6130 is lowered in the direction
of arrow e; so as to contact with the top opening of
container 6100. Inward engaging portion 6132 is engaged with

15 outward rib 6140, thereby sealing lid 6130 and completing the
refilling process. '

Reference is now made to FIGS. 9 and 10 which depict
an ink tank constructed in accordance with a fourth
embodiment of the present invention. Like elements from

20 previous embodiments being given like reference numerals,'the
primary difference being a removable partition for defining a
single chamber. Ink tank 5000 includes a partition 6110

" which separates a first chamber 6120 from a second chamber
. 6120A. Partition 6110° is detachably and slidably attached

25 to container 6100 as indicated by the phantom line 6110”.
Partition 6110° can be removed to form a single chamber as a
combination of chambers 6120 and 6120A.

As shown in FIG. 10, to refill the ink tank, after
removing lid 6130, a depleted ink absorbing member 6400 is

30 removed, and partition 6110’ is also removed in the direction
indicated by arrow g,. Thereafter, an integrated ink
absorbing member 6500 is loaded so as to f£ill container 6100.
Ink is then injected into absorbing member 6500 by injection
device 4000. Lid 6130 is then reattached.

- 15 - This Sheet Has Been Reﬂlaced




repl eni shnment tool and -an ink tank constructed in accordance with a fifth

enbodi ment of the invention; FIG 14 is a cross-sectional view of
an ink tank constructed and being repl enished in accordance with a sixth
enbodi nent of the invention; FIG 15 is a side elevational view of

an ink injection device constructed in accordance with the invention;
FIG 16 is an enlarged fragnented side el evational view of a supply needle

of the ink inject Refeitice iof dovGmalfe to FIGS. AlGankd 1% whidp dépicyi ew

o " ™ o L SR YO R S iy A SR # NS

FIG 17. tank of the fourth embodiment. Replenishment pack 7000

| allows for clean handling of ink absorbing member 6500.

5 As shown FIGS. 11 and 12, replenishment pack 7000
includes a storage unit 6500 having at least a top wall 6511
and bottom wall 6514 and encloses an ink absorbing member
6500 impregnated with ink. Ink absorbing member 6500 has
previously been compressed and is housed in cube-like hollow

10 storage unit 6510, which is made of an air-impermeable
material which is a lamination of thin plastic sheets or
metallic foils by way of example. A through hole 6512 is
formed in top wall 6511. Through hole 6512 can be opened by
means of a releasable seal 6513. Similarly, a through hole

15 6515 is formed in a bottom wall 6514 and through hole 6515
can be opened by means of a releasable seal 6516. |

Replenishment pack 7000 is employed in the following
manner. Partition 6110’ of ink cartridge 6000 is removed
from container .6100, and releasable seals 6513 and 6516 are

20 removed from the storage unit 6510. Storage unit 6510 is
then loaded into container 6100 and is attached to ink supply
port 620 to supply ink to the printer. Storage unit 6510 may
be attached to ink supply port 620 by through hole 6515
formed in bottom wall 6514, and a filter 621 which is made of

25 a flexible material such as plastic (for example, see the
reference numeral 621 in FIG. 12) may be attached to the
opening.

When compressing ink absorbing member 6500, the
compression may be conducted on the whole of the member, or
30 alternatively the compression may be conducted in a selective
manner in the lateral directions or in the wvertical
directions. '
A plural numbef of storage units 6510 may store a
plurality of ink absorbing members 6500, respectively

- 16 -
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- 8- DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A printer
head according to the present invention may be used in four-color printer
plotter or color image printer and has four-color ink systens and ink jets
correspondi ng respectively to four ink colors. The four-color printer
plotter enploys black, red, green and blue inks, and noves the head or a
sheet of print paper or both and then ejects ink as in a conventional ink

jet print abaagbiagr fi@.kI%O@EI a4 fif@ ran¥e To198 0 B atahqreﬂqw,s imsd , the

pri nt paper at a _prescri ositiqQn thereon.to for |nk do S|
char act er 82gn§¥ PPgur3§ % RIS BOLEE. BRde Pt %ﬁhﬁé?e

The presedetached! ianthe aespectiive tfdristk chamber 611A, 6113, and 611C
shown in FIG. 3.

5 Reference is now made to FIG. 13 which depicts an ink
tank 8000 and ink replenishment tool 9000 constructed in
accordance with a fifth embodiment of the invention. Like
elements from previous embodiments are indicated by reference
numerals. '

10 An ink tank 8000 has a lid 1300 fixed to a container
1000. Container 1000 is divided into a first chamber 611 and
a second chamber 612 which communicate with each other
through a communicating hole 610°. An ink absorbing member
615 is disposed in first chamber 611. An air vent hole 1330

15 is formed in lid 1300.

A replenishment tool 9000 shown in FIG. 34 is used to
refill container 1000. Replenishment tool 9000 includes a’
tank 9100 coupled to a supply needle 9200. An air supply
hole 9300 is formed 'in the top of a replenishment tank 9100'

20 from which a sﬁpply needle 9200 extends vertically down. Air
supply hole 9300 is closed by a releasable seal 9400. To
replenish ink, supply needle 9200 pierces into an ink
absorbing member 615 in a first chamber 611. Thereafter,
releasable seal 9400 is removed as indicated by the phantom

25 line in FIG. 34 which opens air supply hole 9300, and allows
air into tank 9100. Thus, the air entering supply needle
9200 will allow ink to be released through supply needle
9200, into ink absorbing member 615. In order to allow air
in the interior of ink absorbing member 615 to escape when

30 ink is being refilled, in a preferred embodiment a small gap
is formed between air vent hole 1330 and supply needle 9200
or another air vent hole is provided in another portion of
the 1lid 1300.
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printers of all varieties, including print heads using heat from heated
resistors or the like or the displacenent of piezoelectric or with
transducers to project a drop of ink froma chanber upon application of a
print signal. The ink supply tanks according to the invention can supply
I nk continuously to said chanbers through capillary paths. In a
color image printer using inks of four colors, that is, black, red, green

gnd blt ue, a sheeéI w%f;pabt@hstaﬁaerinks ?Céﬂ@aféyléﬁ al@ﬂd {Baef Héeaﬁl @dt f
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col ors, e nt a ors
%n&gbﬁﬁéhﬁé %ﬂeﬂ“%l #% H&“?ﬁpﬁ?%%&i%ilc

of red, g% ornmed 0 pr|n
supers rrposnlllg enhange tthe mﬁllalbltlhé'-yt mfeah@esae@;:dmearr@ast herIl't an bl ack,

thereby rg %%"f%&%dc%kr? oditRg’S ah ggﬁ%%cq,lforﬁk W lCh is Q‘?ﬁo@ﬁ%@tsl

i nvention®™I's_concer prlnarll e printer partlc | ar

with the BAR1LgFkEhazndadd: af ddejcaprcitivorothend le*«ﬁetra
construct ig@duMd be supplied.

Reference is now made to FIG. 14 which depicts an ink

10 tank constructed in accordance with a sixth embodiment of the
invention. Like elements from previous Embodiments are
indicated by like reference numerals, the primary difference
between this embodiment and ink tank 8000 being a
replenishment hole in the lid over the second chamber.

15 An ink tank 10000 has a first chamber 611 of
container 1000 which houses an ink absorbing member 615. In
order to directly supply ink to a second chamber 612 which is
adjacent first chamber 611 and does not house ink absorbing
member 615, a replénishment hole 2410 is formed in a 1lid 2400

20 fixed to container 1000. Replenishment hole 2410 is _
selectively closed in an openable manner by a releasable seal
2420. When ink tank 10000 is to be refilled, replenishment
hole 2410 is opened by removing releasable seal 2420.
Thereafter, supply needle 4300 of injection device 4200 is

25 paséed through replenishment hole 2410 and ink is supplied to
second chamber 612. In a preferred embodiment, it is
preferable to form a small gap between replenishment hole
2410 and supply needle 4300 or form an air vent hole 10100 in
a portion of 1lid 2400 of second chamber 612 to allow air to

30 escape during replenishment.

In place of the releasable seal 2420 a rubber sheet
having a large resilient recovering force may be used.
Supply needle 4300 would then pierce through the rubber sheet
as shown in FIG. 35 and ink would be supplied.
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be glven only by way of a single exanple.

-9- - Fig. 1 is a schematic view showi ng an i nk supply system of
an i nk- jet type recording apparatus according to one enbodi ment of the
present invention. A print head unit 1 of an ink-jet type is

connected to an ink tank 3 through a connecting nenber 2. Ink is supplied
fromthe ink tank 3 to the print head unit 1 through

Reference is now made to FIGS. 15 and 16 which depict
previously mentioned injection device 4000 which has a
syringe~like shape. A scale 4200 is formed on the container
portion 4100 of injection device 4000, and scales M; to M,

5 are formed on supply needle 4300 along the longitudinal
direction thereof as shown in FIG. 16. When using injection
device 4200, the quantity of ink being supplied can be
monitored by viewing the scale 4200. The depth that supply
needle 4300 has been inserted into an ink absorbing member

10 can be detected by means of-the scales M, to M, so that ink
is injected to the ink absorbing member at the desired depth.
Therefore, ink can be absorbed effectively throughout the
entire volume of the ink absorbing member. Preferably, the
injection device 4000 is filled with ink which has been

15 previously degassed, and is wrapped and stored in an
air—impermeable material such as aluminum or an aluminum
laminate before being used in the replenlshment process.

This improves print quality by removing any air bubbles which
might remain in the ink absorbing member. As required,

20 degassed ink is stored in a storage pack (not shown) which is
made of a gas-impermeable material. A number of storage
packs and an associated empty injection device 4000 may be
supplied as an ink refill kit.

Reference is now made to FIGS. 17 and 18 which depict

25 an ink replenishment set 11000 constructed in accordance with
the invention. 1In ink replenishment set 11000, inks of .
different colors are respectively filled in each of a
plurality of ink injection devices 4000A, 4000B, 4000C
described in FIG. 36. The injection devices are arranged on

30 a base plate 11100. An ink absorbing member 12000 may also
be placed on base plate 11100. These components may be
covered by a cover sheet 11200 having recesses 11300 to 11600
which correspond to the outer shapes of injection devices
4000 and ink absorbing member 12000, thereby constituting the
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a holl ow needl e 2a and an ink supply passage 2b of the connecting nenber 2,
~so that the print head unit 1 emits ink droplets in accordance with print
signal s. The apparatus shown in Fig. 1 also includes a cap nenber 4
di sposed at non-printing area, which cap nenber .cones i nto abut nent agai nst
the nozzle plate of the print head unit 1 by a drive nmechani sm (not shown)
for preventing the nozzle openings fromdrying. The. cap member 4 is

connect ed iy ufiier SHkEhS d&x alfwﬁ | OrReTPL e Wb € i é StQPSéaﬁQdey a
control deV|ce tﬁ§ nk fromth rint. head n|t i&é ﬁ
renber 4 CONRE AR HAUh ot TSR 4o bASS Rrete (bhLOPeoBa SFf | uont
tank 7 cahecdirejedticom dasiads phoao crind hthe utslk Oabmwmlﬁgtxhémheh a2000e 9.
T oS S ST Al DSBS S Bef SR8 LBsteh PR L e
Ref es ence i s nextFurxdthex o mmnjemxs dehii iode d%Qﬂ&tthntaxm.m@nMKomd
COrEL T outills L REAAAAREL N b0 by S OULAR Ty SELBIEIY) o 1m0 @
chanbersseparate ink replenishment sets rather than packed in a
single ink replenishment set. If the black ink tank and the
color ink tanks have different volumes, a number of ink
10 absorbing members may be provided, each corresponding to the
volume of the associated ink tank. These different ink
absorbing members may be provided in the same or different
ink replenishment sets. The corresponding ink injection
devices would also have an amount of ink sufficient to
15 replenish the associated ink tank and ink absorbing member.

As shown above, the ink injection device may be
provided with ink already contained therein. However, it is
also possible to provide a storage pack with ink contained

. therein, and an empty ink injection device. These may be
20 provided in the same or different replenishment sets. It is
possible to provide any combination of ink, ink tanks, ink
injection devices and ink absorbing members without departing
from the spirit of the invention.
The invention as described above results in the
25 following benefits:

(1) The ink tank can be reused.

Since ink or an ink absorbing member can easily be
supplied to the chambers separated from each other by a
partition in the container of the ink tank, the ink tank can

30 be used over and over for a long time. Since the depleted
ink tank is not required to be disposed of, moreover, the
environment is prevented from being polluted. Therefore, the
invention is highly effective.
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611 and 612. In the ink tank 1000, two conpartnment walls 613A and 613B
extend in a direction perpendicular to partition 610 and are situated so as
to formthree adjacent equal first chanbers 611A, 611B, and 611C conmonly
referred to as 611, one second chanber 612A, 612B and 612C associ at ed
respectively with each first chanbers 611A, 611B and 611C i s provi ded, but
not shown in FIG 3. The structure and operation of conpartnents 611A-611C

are identical and(2) The ink replenishment process is coiflucted in a
representailgg con grtnent 611 wi || be described bel ow for

By opening the lid of the container of the ink tank,
the ink absorbing member may be replenished with ink in a

5 clean manner without staining anything outside the ink tank.
Alternatively, since ink can be supplied by using the ink
injection device or the ink replenishment tool without
opening the lid of the container, the user is prevented from
being soiled by the ink.

10 (3) The ink replenishment process is conducted
efficiently.

A precise amount of ink can be supplied effectively
to the chamber housing the ink absorbing member or ink, by
using a replenishment pack, an injection device, or a

15 replenishmenf set. Therefore, the efficiency of the .
replenishment work can be improved.

It will thus be seen that the objects set forth
above, among those made apparent from the preceding
description are efficiently attained and, since certain

20 changes may be made in carrying out the above construction
and method set forth without departing from the spirit and
scope of the invention, it is intended that all matter
contained in the above description and shown in the
accompanying drawings shall be interpreted as illustrative

25 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 herein described, and all
statements of the scope of the invention which, as a matter

30 of language, might be said to fall there between.
heaﬂai\fﬂff\i]eﬁilced



ease of description. I nk absor bi ng menbers 615A, 615B, and 615C
(collectively 615) are housed in a respective first chanber 611. In each of
the i nk absorbing nenbers, yellow, nagenta, or :icyan ink is absorbéd by the
associ ated i nk absorbing nmenber 615. Each ink absgueina 5is a
porous nmenber which may be forned, for exanple, lj)l'mﬂﬂ"mm[)u)ﬂ ur et hane
mat eri al. Each ink absorbing nenber 615 has a vol dne‘whtcht i s | arger than
the capacity of the respective first cglagamger 611 and is therefore housed in
the respective first chanmber 611 under conpression. An associated ink
supply port nenber 620A, 620B or 620C (collectively 620) is disposed in a
bot t om ofwHAT stS ctrAMMED 61d: First chamber 611 is provided with ink

supply port menber 620 .t hryd i C J ) I | e of,a recording
headl(as shown i ﬁl'FI G Af? %&e&n@%%ﬁ%g@ ?V’hﬂﬁée’gbb?@ W? menber 620
i s far nedredarding wdppara thes peomfiojs BRP: of i nk supply port nenber 620 which

S c§vered by a'glﬁé?s@%ﬁl S agai nst i nk absorbing nenber 615 so as to

slightly conpress t | nk absorbing menber in the vicinity of ink
4 a second chamber associated with said first chamber;

an ink absorbing member stored in at least one of
said first and second chambers;

a partition wall separating said first chamber from
said second chamber;

O 0 NN O WU

and

‘a lid attached to the top of said cartridge, at least
a portion of said lid being selectively openable, said
openable portion of said lid corresponding to at least one of
said chambers. ' |

2. The ink tank cartridge of claim 1, wherein said
portion of said lid which is openable corresponds to said
first chamber.which contains said ink absorbing member. -

3.  The ink tank cartridge of claim 1, wherein said
partition wall is detachably attached within said cartridge.

4. The ink tank cartridge of claim 3, further
comprising an ink absorbing member contained in said ink tank
cartridge when said partition wall is removed.

5. ° The ink tank cartridge of claim 1, further
comprising an ink supply port formed in a wall of said first
chamber for transmitting ink to the exterior of said

T R SR
w N H o

cartridge and an ink replenishment pack, said ink
replenishment pack housing an ink absorbing member containing
ink, said replenishment pack having at least a top wall and a
bottom wall and being formed with a first selectively
openable through hole in said top wall, and a second
selectively openable throuéh hole being formed in said bottom
wall thereof, said ink replenishment pack being dimensioned
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supply port nenber 620, thereby enhancing the. ary force mhich t he
I nk flows. A packing nenber 624 having an openin ‘\““L\ |nto a
t hough hol e 623 of ink supply port menber 620 tk&“‘jﬁ“ =1 nk supply
needl e is passed and forns a liquid tight seal packlng menber 624.

Additional ink is stored-in each of second chanbers 612A, 612B and 612C
(collectively 612) which communicate with first chanbers 611 respectively

viagslit ﬁék@ecpdsauéd Cﬁit@gaboiﬁsﬁlé)ai&rf@ﬂsi:Dch&ﬁbéﬁV\@f BaLA| QﬂkOf
partltlocr]s:qi#o ‘FPerAiE %614 (ﬁxéen]gls ary ound f(gntn ng *1 630

face t DM Pt D T RDPET nRF LB 0 f?e OPREFnERFeus y seals
secm]d crmmiarﬁlm}arido]:amﬂoesmmnb@tmlg wabhl ngé s3pd poktion 631 in order
to ppen lféblenishment pack.

1 6. The ink tank cartridge of claim 5, wherein said
partition wall is detachably attached within said cartridge,
said replenishment pack being dimensioned to essentially
occupy said first and second chambers.

7. The ink tank cartridge of claim 1, wherein said
ink absorbing member is in said first chamber, the volume of
said ink absorbing member before insertion in said first
chamber is larger than the volume of said first chamber.

8. The ink tank cartridge of claim 1, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber which contains
said ink absorbing member, said ink supﬁly port transmitting
ink from said ink absorbing member, said ink absorbing member
being partially compressed by said ink supply port in the
vicinity thereof. ,

9. The ink tank cartridge of claim 8, further
comprising a projection formed on an inside wall of said
first chamber and being disposed on a surface of said first
chamber opposite said ink supply port, said projection
further aiding to compress said ink absorbing member against
said ink supply port.

10. The ink tank cartridge of claim 9, wherein the
volume of said ink absorbing member before insertion in said
first chamber is larger than the volume of said first
chamber.

11. The ink tank cartridge of claim 1, further
compr131ng a plurality of said first and second chambers and
partition walls, each first chamber being separated from a
corresponding second chamber by a partition wall, each said
first chamber housing a corresponding ink absorbing member, a
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- 11 - 630. An engagi ng portion 632 is forned ggﬂlbg*ggLLpheu¢4ﬁ;4
630 and is directed inward. Engaging portion 632 detachably en es with
rib 614 formed at the top of container 601 and is di lmﬂ“mngn ereby
the top openings of first chanber 611 can be selectdumﬂ -

air vent hole 633 is formed in Iid 630 so that ambiert &ir‘of"a quantlty
corresponding to the quantity of consuned ink flows into container 601.

In F§G Zoreidn SIEsdRUEL e ao&ﬂ? GPEh ISYS é@ﬁi’%ﬁdiﬂ@ £66888hSs¥hyCh
er

ext end ve Ilcall fromthe inn ace of lid 630 ch conpress ink
absof bi n %ﬁEF Tayai nst i nk supply port 620. (Each chamber 611A, 611B
and 511C have cor]rZe.spoMxmg.m«e:asﬂws:aﬁﬁzh.ch;ej 344 aikini B1 cosexeimt i on wil |

cont alnﬁrers%/ ﬁ%ﬁ{%% ovp'-ﬁo ieﬁl ng o f%f%%f%ﬁgfﬁ'%l&l&i&r
3 cartridge. P op J

13. The ink tank cartridge of claim 12, further
comprising an ink absorbing member contained in said ink tank
cartridge when said center partition wall is removed.

14. The ink tank cartridge of claim 11, further
comprising an ink supply port formed in a wall of each of
said first chambers and an ink replenishment pack, said ink
replenishment pack housing an ink absorbing member containing
ink, said replenishment pack having at least a top wall and a
bottom wall and being formed with a first selectively - |
openable through hole in said top wall, and a second
selectively openable through hole being formed in said bottom
wall thereof, said ink replenishment pack being dimensioned
to be loaded into at least said first chamber of said ink
tank cartridge and to receive the associated ink supply poxt
through said through hole in said bottom wall of said ink
replenishment pack.

15. The ink tank of clalm 14, wherein said
partition wall is detachably attached within said cartrldge,
said replenishment pack being dimensioned to essentially
occupy associated first and second chambers.

16. The ink tank cartridge of claim 11, wherein the
volume of each of said ink absorbing members before insertion
in a first chamber is larger than the volume of each of said

O 0 N AU B WLNMNW NN
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corresponding first chambers.

17. The ink tank cartridge of claim 11, further
comprising an ink supply port extending through and
projecting from a wall of each of said first chambers, said
‘ink supply ports transmitting ink from said ink absorbing
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Is closed by |id 630, pressers 634a and 634b-areanggQ,QQ.as_Le—pa%%iaIIy
press down on ink absorbing nenber 615. Presser 634a which

supply port nenber 620 is |onger than presser 634b(l\mumul“il@a\i@ ed away
fromink supply port nenber 620. These pressers co uppl y

port nmember 620 to further conpress the portion of ihk absorblng nenber 615
adj acent ink supply port nenber 620. During printing, the method of

use of i NferhiseKs 1080id Sisk"ababrbong Naémbér pbéi?ﬁg ap&rtﬂkll?“&émpﬂ@é@éﬁr
when ink in contajner 601 is de Ietedbas a resul g g printing
oper &t i orPY t$RLE aﬁ?PB}Ytﬂ%r nt %nvhﬁknbﬁyrﬁ BFERY: rather than bei ng

di scarded. The prigess THe rhiklttarﬂg mﬁﬁd@ ®PlcYaim 1nK. fatthée .

car t 11 dge ST pAd oL o Fo SEPCRGN' B3 "with 025F waLhoof nOERE B ect on

of asr ow sgidniioyenedanbens mm@gbeivgedpapOSed 68la shirfacéuafteanh as the

Loh ek el €10k sas 0ha%e K LRS 258oplabid 970 Lipfhsepasesd Trom
5 said projection further aiding to compress said ink absorbing

- member against said ink supply port.

19. The ink tank cartridge of claim 17, wherein the
volume of each of said ink absorbing members before insertion
in first chamber is larger than the volume of each of said
corresponding first chambers.

20. The ink tank cartridge of claim 1, further
comprising a selectively openable through hole formed in a
wall of said cartridge through which ink can be injected.

21. The ink tank cartridge of claim 20, wherein the
volume of said ink absorbing member before insertion in a
first chamber is larger than the volume of said first
chamber.

22. The ink tank cartridge of claim 20, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber, said ink supply
port transmitting ink from said ink absorbing member, said
ink absorbing member being partially compressed by said ink
supply port in the vicinity thereof.

23. The ink tank cartridge of claim 22, further
comprising a projection formed on an inside wall of said
first chamber and being disposed on a surface of said first
chamber opposite said ink supply port, said projection
further aiding to compress said ink absorbing member against
said ink supply port.

24, The ink tank cartridge of claim 23, wherein the
volume of said ink absorbing member before insertion in said
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REPLACEMENT SHEET

by the phantomline in FIG 2 to open conpartne ﬁ“ifﬂ Thereafter

depl eted ink absorbing nmenber 615A may be extract
in the direction of arrow b[err] if necessary.

LA AN e

Is rotated in the direction of arrow c[err] by 90[err] SO that first
611 is positioned above second chanmber 612 as shown in FIG 4(b).

Ther gaf t okyxb¥ UAkRBeR LT RELLANRY! ERe?0000rbrkel Skl Ll i 60000

chanber

chanber
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I'a communi cating~hol e |t|on

—~—;2—L~__nnued as_Lndicated

611A
601

irection
As is shown in FIG 15, an injection device 4000

25. The ink tank cartridge of claim 1, wherein said -

ink tank cartridge is constructed to be removably mounted on
said recording apparatus so that a needle thereof is received
in said ink supply port.

26. An ink tank cartridge for an ink-jet type
recording apparatus, comprising:

a tank body having exterior walls;

a first chamber in said tank body defined in part by
said exterior walls;

a second chamber in said tank body defined in part by
said exterior wall;

an ink absorbing member stored in at least one of
said first and second chambers;

a partition wall separating said first chamber from
said second chamber;

at least one of said tank body exterior walls being
formed with an ink injection port..

27. . The ink tank cartridge of claim 26, whereln

said ink injection port is formed in said first chamber which

stores said ink absorbing member

28. The ink tank cartridge of claim 26, whexrein
said ink injection port is formed in said second
chamber.which is adapted to store ink and is free of an ink
absorbing member, said partition wall permitting the passage
of ink between said first and second chambers.

29, The ink tank cartridge of claim 26, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber which contains
an ink absorbing member, said ink supply port transmitting
ink from said ink absorbing member, and said ink absorbing
member being partially compressed by said ink supply port in
the vicinity thereof.
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i ncl udes a container 4100, which may be transparents—and a scal e 4200 may
be fornmed thereon. Thus, the user can see the. quagte i i ng
injected into second chanber 612. A needle por’!t';‘.ﬁm“H “H“““MMd to
contai ner portion 4100 and is in fluid communi'catsorc t her &w ¢h.*
Thereafter, ink absorbing nenber 615A is inserted into first chanber 611A,

and ink is injected into ink absorbing nenber 615A by the injection device
40001as shown in 3G 4 .ink ftank chsoridasy ofndbailm 139, wearthérinitial ly-
remoyed, | 1d b | din C rs. iLe S i,ng menber
615A¥mas §$?¥{%%#§i%séféiéégﬁ?ﬁ6ﬁ§§%gqﬁ$§n%ﬁo§%§gaéoﬁ%gEbégrg%ggted for
each3 chanbiers 1dharkelr nand dpebng shispesed on a sunface, ofi dagdofizsswung in

t he girect e | | 893 QOKL-} i s engaged
W thithe uriody GhpStiteceils BOF LNBLY PRoey Ridprbyecbeen 2 e ahown

in PG ZAurtheRemiibngl £0i pePrRRSfofalds inki pPFPERingeBambRE. against
Ref eg encesd £d Nk "sisple pbS. S and 6 depicting an ink tank constructed in

accordance wth second e di nent _
1 631. fLergﬁk tagk cartridge of claim 29, wherein

said cartridge is constructed to be removably mounted on said
recording apparatus so that a needle thereof is received in
said ink supply port.

32. An ink tank cartridge for an ink-jet type
recording apparatus, comprising: '

a plurality of chambers;

an ink absorbing member stored in at least one of
said chambers;
and

a lid attached to the top of said cartridge, at least
a portion of said lid being openable, said openable portion
of said lid corresponding to at least one of said chambers.. -

. 33. The ink tank cartridge of claim 32, wherein

said chambers store at least one color ink.

34 An ink-jet type recording apparatus for
outputting ink onto a recording medium, comprising:

. a recording head for ejecting ink; and

an ink tank cartridge being removably mountable onto
said recording head of said ink-jet type recording apparatus
for delivering ink thereto, said ink tank cartridge further
comprising:

a first chamber;

a second chamber associated with said first chamber;

W 0 N & U W DN Y YN DS WN R WM

10 an ink absorbing member stored in at least one of
11 said first and second chambers; '
12 a partition wall separating said first chamber from

13 said second chamber; and
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of the present invention. Like reference nuneral's denote |ike el-enents as

those of the first enbodi nent, and as such will p ' again
here. The primary difference , ”m"rm"mimuwﬂm 13 -
being a through hole for feeding ink into the intérior of » t ank.

A through hole 616A is fornmed in a side wall 616 of conpartnent 611A of an

ink tank 2000 and a seal 617 is applied thereto. During the refilling
proggss, |lid 630 4slid attached to the top of said cartridge, at least
15 a portion of said lid being selectively openable, said
16 openable portion of said lid corresponding to at least one of
17 said chambers.
1 35. An ink-jet type recording apparatus for
2 outputting ink onto a recording medium, compriéing:
3 a recording head for ejecting ink;
4 an ink tank cartridge being removably mountable onto
] said recording head of said ink-jet type recording apparatus,
6 said ink tank cartridge further comprising:
7 a tank body having exterior walls;
8 a first chamber in said tank body defined in part by
9 said exterior walls; _
10 a second chamber in said tank body defined in part by
11 said exterior walls, said second chamber being associated
12 with said first chamber;
13 an ink absorbing member stored in at least one of
14 said first and second chambers;
15 a partition wall separating said first chamber from
16 said second chamber; |
17 at least one of said tank body exterior walls being
18 formed with an ink injection port; and
19 a seal member sealing said ink injection port and
20 adapted to permit ink injection through said port..
1 ' 36. A system for supplying ink to an ink-jet type
2 recording apparatus-and for outputting ink onto a recording
3 medium, comprising:
4 a recording head for ejecting ink;
5 an ink tank cartridge being removabiy mountable onto
6 said recording head of said ink-jet type recording apparatus
7 for delivering ink thereto, said ink tank cartridge further
8 comprising:
9 a first chamber; .
10 a second chamber associated with said first chamber;
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opened, the depleted ink absorbing nenber 615A t |nk
absorbi ng nenber 615A is replaced in the tank, an

descri bed above. Next, ink is filled int OE 'ﬁ DMM& g menber
615A as descri bed bel ow. First, seal 617 is renov is then
rotated by 90[err] so that first chanber 611 is above second chanber 612 as
showmn in FIG 6, thereby affording access to an open through hole 616A. The

supphy needl e 43OQnOinknhﬁﬁbrﬁﬂnéeMéﬁBeﬂ'oQQo!rédl Aneaited calito onemMeE t ment
611A via thr, injected into the tank.

gh hg Hg a hnk I s thereafter
I'n dzprefﬁPF EFB6dPRENEECPRE CPAMBPTSRe supply needle 4300 is first
posiysi oned in theavparsitjonfwadinmsepasatinghebeds @ rsandhambeirs fivgnect ed

i nt secogg éhggESBdGEQamgpgre?L?O Insupply needl e 4300 is slightly

ret ract ed I'S rnjecte k -absor bi ng nenber 615A, so that ink
is aﬁfectlvely suppllédatbabhedttandheetopdoéhaamdrsaﬁtrAdaﬁd at2 ledist

thradgh hgl Bobioen! 8e! B8RAC128CHRRg 8RR Lyl o RAalq nats'a\éﬁ embodi ment,

a rubber aving a | ar ge resi ent recover orce e used in

pl acd€ of §§§Pabl¢ PSuspPy récgrédsdad ﬁ@ﬁF&SPﬁ@ﬁlﬁgéﬁ@eat least one of
18 said chambers.
1 37. A system for supplying ink to an ink-jet type
2 recording apparatus and for outputting ink onto a recording
3 medium, comprising:
4 a recording head for ejecting ink; and
5 an ink tank cartridge being removably'mountable onto
6 said recording head of said ink-jet type recording apparatus
7 for delivery of ink thereto, said ink tank cartridge further
8 comprising:
9 a tank body having exterior walls;
10 a first chamber in said tank body defined in part by
11 said exterior walls; '
12 a second chamber in said tank body defined in part by
13 said exterior walls;
14 an ink absorbing member stored in at least one of
1s said first and second chambers;
16 a partition wall separating said first chamber from
17 said second chamber;
18 at least one of said tank body exterior walls being
19 formed with an ink injection port; and
20 a seal member sealing said ink injection port and
21 adapted to permit ink injection through said port..
1 38. An ink replenishment pack for use with an ink
2 tank cartridge for an ink-jet type recording apparatus,
3 comprising: .
4 a housing having a top wall and bottom wall and being
5 formed with a first selectively openable through hole in said
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t hrough the sheet and supply ink to the ink tank 617 woul d
not need to be renoved and replaced in through ho(! mla ﬁl“‘”mrwm i nk
absor bi ng nenber 615A does not need to be replaced w tth a f¥esh i*nk

absor bi ng nenber, ink may be supplied to replenish the ink tank via through
hol e 616A by using injection device 4000 while Iid 630 remains cl osed on

the top of container 60L1. - 14 -
6 top wall, and a second selectively openable through hole
7 being formed in said bottom wall; and
8 an ink absorbing member containing ink, said ink
9 absorbing member being retained in said housing in a
10 compressed state, said ink replenishment pack being shaped
11 and dimensioned to be loaded into said ink tank cartridge.

39. The ink replenishment pack of claim 38, wherein
said ink replenishment pack may be removably connected
through said through hole formed in said bottom wall to an
ink supply port of an ink tank cartridge.

40. The ink replenishment pack of claim 38, wherein
said replenishment pack contains a respective one out of a
plurality of colored inks.

' 41. An ink replenishment tool for use with an ink
tank cartridge for an ink-jet type recordlng apparatus,
comprising:

~an ink supply needle adapted to be'inserted into a
chamber of an ink tank cartridge; and .

a tank adapted to hold ink and being formed with a
selectively openable air supply hole in a wall thereof, said
tank being in fluid communication with said.needle whereby
ink is loaded into said ink tank cartridge.

42, The ink replenishment tool of claim 39, wherein
said ink supply needle is coupled with a lower wall of said
tank and said air supply hole is formed in a wall of said
tank opposing said ink supply needle.

43. An ink injection device for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprising:

an ink supply needle adapted to be. inserted into a
chamber of an ink tank cartridge;

a container portion in fluid communication with said

N B WN R R WN WY 0N YWl B WON R W S W N

ink supply needle, said container adapted to hold ink;
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Reference is now made to FIGS. 7 and 8(a) and(b) which de ict an ink tank
5000 constructed in accordance with a third emb([)mlm“uumu Hmmvent i on.
Li ke el ements are given |ike reference nunerals, cri bed here

agai n. A container 6100 is divided into fi'rsf ahd Second chanbers

6120 and 6120A by a partition 6110 and chanbers 6120 and 6120A house i nk
absor bi ng nenbers 6200 and 6300, respectively. Alid 6130 is detachably
fixed to the top @peirsy otateonindieitHidlofothidaguantstyasd sarond

h . 6120 d he. ' Al | [
51328 ORI ot R EcoBREREREF \oor €198 Bebndara BePcbhet Pavard |
det aehabl quesitdegedf wsahd aconbabddd phrthons &ndned on contai ner 6100 and

diregted outward. econd gghigf%+égéé§&&g§%%aP$% %g%gégcgngfgjng portion

6132 is djsengagé% ?ronlputward . I's renmoved fromthe
t opldf colReeReton19D s3idnbok FwPphunesdlechs cfeamedkonbsais8i ABKnenber s
620@Q3and weedleacted fromfirst and second chanbers 6120 and 6120A,

i i 6200 d 6300 t hen | oaded j nto. chanbers
gggoigﬁzh ' ab%flplanQEWEErSinfgctfgh devicé”é% claim 39, wherein

said container portion is formed of a transparent material.

45. An ink replenishment set for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprising:

2

1

2

3

4 one or more ink injection devices, each of said ink

5 injection devices including an ink supply needle adapted to

6 be inserted into a chamber of an ink tank cartridge, a

7 container portion in fluid communication with said ink supply

8 needle; and '

9 at least one ink.absorbing member dimensioned to

replace an ink absorbing member in said ink tank cartridge.
46. The ink replenishment set of claim 45, wherein

said container portion holds ink, a first scale ‘indicative of

)
o

the quantity of ink remaining in said container portion being
formed on the outside of said container portion, and a second
scale indicative of the distance of insertion of said ink
supply needle is formed on said ink supply needle.

47 . The ink replenishment set of claim 45, wherein
each of said ink injection devices contains a respective one
of a plurality of colored inks.

48. A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the
steps of: :
partitioning the interior of an ink tank cartridge to
form at least one second chamber and at least one first
chamber associated with said second chamber, said associated

A WNH W R OB W N
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6120A respectively. If either of the depleted TﬁE“éB§6Tang frenbers 6200 or

6300 i s not damaged and can be reused, then that nber need
not be repl aced. As in the first enbodi mﬂw%'ﬂ ﬂ; i nk tank
5000 may not have an ink absorbi ng nmenber in secondc¢cha A. Al so,
during the refilling process ink absorbing nenber 6300 i n second chanber
6120A may al so be replaced, if necessary. Next, refilling the ink

t ank7shovvﬂ1r@t qu@ sdcéond Bhambérbebdﬂﬁgriﬁeﬂum commuhmcalﬁl.iohamtﬁOOO
after the_i nwar ort dlsengaged from

et ed g
ot vhr o reats oBnEE TEREShen ) 48 4 EeSePREd T bR n Bab iR hRaf or e ot b
(FIG 8(a)) so trhmu$img6aﬂqlmk ahsmmhihQrmembentbnn&t béaBt dhesfirst

10 chamber;

11 releasably fixing a 1lid to the top of said ink tank
12 cartridge, said lid opening above said at least one first

13 chamber; |

14 opening said lid;

15 removing a depleted ink absorbing member and loading
16 a replacement ink absorbing member into said at least one

17 - first chamber; '

18 rotating said ink tank cartridge so that said first
19 chamber is positioned above said at least one second chamber
20 and injecting ink into said second chamber with an ink

21 injection device either before rearranging a depleted ink

22 absorbing member, before loading a replacement ink absorbing
23 member or after loading a replacement ink absorbing member or
24 after loading a replacement ink absorbing membexr;

25 injecting ink into said replacement ink absorbing -
26 member; and | .

27 closing said 1lid, thereby sealinghsaid-first chamber.

49, The method of claim 48, further comprising the
step of replacing said depleted ink absorbing member with a
new ink absorbing member having a volume before insertion in
a first chamber larger than the volume of said first chamber.

50. A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the
steps of:

partitioning the interior of an ink tank cartridge to
form at least one second chamber and at least one first
chamber associated with said at least one second chamber,
associated first and second chambers being in fluid
communication with each other through a communication hole;
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- 15 - novenent of |id 6130 opens first and—second chanbers 6120 and
6120A of container 6100. I nk absorbinp 6300 are
then extracted fromfirst and second chanbers! ﬂmla[.ml “ﬂﬂﬂ e“ “lt he
direction of arrow b3 (FIG 8(a)) if necessary orblng menber s
6200 and 6300 are then forcedly pushed into first and second chanbers 6120
and 6120A in the direction of arrows Cerr] and d[err] so as to be housed

in chanbers 6120 rodiek £ %mﬂeram et Gn 8¢dh . of an A
sufficient annunt f hereaﬂ%er ected into ink absorbing nenbers

6208% and IS %br§ﬁ %I%ﬁl?ﬁi *iFinally, lid 6130 is |owered
in the direction rdéleasabiye[fiximp aslid mm]mttaptdﬁt@d@bpeﬁhg of

12 cartridge, said lid being removable;

13 removing said lid;

14 injecting ink into each of said ink absorbing members

15 with an injection device;

16 attaching said 1id, thereby sealing said ink tank

17 cartridge.

1 51. A method of réplenishing an ink tank cartridge

2 for an ink-jet type recording device with ink, comprising the

3 steps of:

4 partitioning the interior of an .ink tank cartridge to

5 form at least one second chamber and at least one first

6 chamber associated with said second chamber, associated first

7 and second chambers being in fluid communication with each

8 other through a communication hole; '

9 housing an ink absorbing member in at least one of

10 said first and second chambers;

11 fixing a lid to the top of said ink tank cartridge,

12 said lid being formed with a sealable hole formed therein in

13 registration-with a chamber having an ink absorbing member

14 therein; _

15 passing an ink supply needle of an ink replenishment

16 device through said sealable hole and into said ink absorbing

17 member;

18 opening a seal situated in said ink replenishment

19 device opposite said ink supply needle; and

20 supplying ink to said ink absorbing member from an

21 ink tank of said ink replenishment device..

1 52, A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the

3 steps of:
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contai ner 6100. Inward engaging portion 6132 is engaged with outward rib
6140, thereby sealing |id 6130 and conpl eti ng the Jadidul ilin ‘\ﬁm‘ﬁﬁm
Reference is now made to FIGS. 9 and 10 which de'piH \“m\m _ n
constructed in accordance with-a fourth enmbodi ment''®t ¢he presént

i nvention. Like elenents from previous enbodi nents being given |ike
reference nunerals, the primary difference being a renovable partition for
defiping a singl ep@beibesnitdkeh@nindPlor N6 Ushesink peahkt captéidge wbi ch
separates_a first.  chapnber 6120 fro%ﬁa second chenger ngOA. Par%ition 6110
i s det achtBFY 2hdleFT UG SPTRFPPPETAARE 8388T a8 Pnliitated by the
phans om | ¢ltemitdd Cis sdlai atéd owni €1 164 id asedend ecbhambdetrp Said assoodheedhanber
as a,combj L O f e . 6120A. . a _ln_ 10,
oy Hhie st Gt AT ?‘@f%e?@%%ﬁ%%b’%i%#ﬁ%%}dac i nfd8efoh Witk ng
menbér 6498ch sotkemvehirovgh dacommunication helelso renoved in the
diregtion indicat r : misdy | D4 € ed¢i absor bi ng
menbgr 6500 is | o}S%he %% %@%#f?qﬁﬂgﬁzr 6101(:)111.;l igélﬁﬁigftﬁén i nj ected

i nt 3%abs ASFPELAERBDFLBSHARY FeFerd| @hambers;

11 : releasably fixing a lid to the top of said ink tank
12 cartridge, said lid having a sealable hole in registration
13 with said at least one of said second chambers;
14 passing an ink supply needle of an ink injection
15 device through said sealable hole into said second chamber;
16 injecting ink into said at least one second chamber,
17 thereby replenishing said associated first and second
18 chambers with ink..
1 53. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of: .
4 partitioning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first
6 chamber associated with said at least one second chamber,
7 said associated first and second chambers being in fluid
8 communication with each other through a communication hole;
9 housing an ink absorbing member in one of said
10 associated first and second chambers;
11 fixing a 1lid to the top of said ink tank cartridge,
12 said lid being formed with a sealable hole formed therein in
13 registration with one of each associated first and second
14 chambers;
15 passing an ink supply needle of an ink injection
16 device through said replenishment hole into the one of said
17 associated first and second chambers which is free of an ink
18 absorbing member; and

\
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devi ce 4000. Lid 6130 is then reattached: ._,ﬂ,,,_’f””f”/’/“

- 16 - Ref erence is now made to FIGS.i 11 and pict a
repl eni shment pack 7000 for use in conjunction “&g % of the
fourth enbodi nent. Repl eni shment pack 7000 al | o\MRSY, Cl®ear’ handl i ng of

I nk absor bi ng nenber 6500. As shown FIGS. "11 and 12, repl eni shnent
pack 7000 includes a storage unit 6500 having at |least a top wall 6511 and

bottgm wal | 6514 anseePLh@SEsk antHKs DS 0bRE NGE NBADE £ 6200 LAR' egBahad with
i nk. I nk absaorbi ng hrenber 6500 has

20 chambers which is free of an ink absorbing member, thereby

21 replenishing said associated first and second chambers with
22 ink

1 54. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of: _

4 partitioning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first

6 chamber associated with said at least one second chamber,

7 said associated first and second chambers being in fluid

8 communication with each other through a communication hole;

9 housing an ink absorbing member in at least one of

10 said associated first and second éhambers;

11 forming a sealable hole in a side wall of said ink

12 tank cartridge in said compartment containing said ink

13 absorbing member;

14 fixing a lid to the top of said ink tank cartridge;
15 passing an ink supply needle of an ink injection

16 device through said sealable hole into said chamber

17 containing said ink absorbing member; and

18 injecting ink into said chamber, thereby replenishing
19 said ink tank cartridge with ink.

1 55. The ink replenishment set of claim 45, wherein
2 each of said ink injection devices contains ink sufficient to
3 replenishment said ink tank cartridge one time.

1 56. The ink replenishment set of claim 45, wherein
2 each of said ink injection devices contains a respective one
3 of a plurality of colored inks.

1 57. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:

4 partitioning the interior of an ink tank cartridge

5 with a center partition wall, said center partition wall

is Sheet Has Been Replaced.
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previ ously been conpressed and is housed i: =1 OW st orage unit
6510, which is nade of an air-inperneabl e nat g ' i | am nati on of
thin plastic sheets or netallic foils by V\»anm ﬁwmlp@"ﬂmﬁrough hol e
6512 is formed in top wall 6511. Through holexb6512ican be opened by neans
of a releasable seal 6513. Simlarly, a through hole 6515 is fornmed in a
bottomwall 6514 and through hol e 6515 can be opened by neans of a

rel egsabl ge$fgl d6edbhably attabBaBhleRisATRNEaRACknk0RBnkS cafRkaWR i *d he
foll ow ng_nmanner. _Partition 6110 ogaégk cartrldgg 6000 i s rennved from
cont &i ner 8o tahG2RL OREaFLEOREAF ¢35 and 8516°3F% PBROFEASHr om t he

st or agge uchambéiOasSbetiagedunith6saldi setbad cthamkerinsaidoaksotdated0 and

' t achgd ' . hnk sto th iLnter. S

uni ¢ %605 0F hED SpaRd, PYERRY PRahngeR b8isHPRLY alfa Soifiphiatitn. wishy 29°

f or med i neboht obheal thedtgh andagsbpciatedoeémmbnibaicdomatielef; a fl exi bl e
teri al h | : 1

FrO5) oy b ancaetng phOfpR 2BBoEniagmbiBeE A 8B°TeAUETbAE B, 1"

abs@2bi ngsaddbEirgsoand; gecond chambers;

13 releasably fixing a lid to the top of said ink tank

14 cartridge, said lid being removable;

15 removing said 1lid;

16 removing said ink absorbing member from said first

17 chamber;

18 removing said center partition wall from said

19 interior of said ink tank cartridge defined by associated

20 first and second chambers;

21 loading a second ink absorbing member into said

22 interior of said ink tank cartridge, said second ink

23 absorbing member being dimensioned to occupy substantially

24 all of the space in said interior of said ink tank cartridge

25 defined by associated first and second chambers;

26 injecting ink into said second ink absorbing member
- 27 with an injection device;

28 replaceing said lid, thereby sealing said ink tank

29 cartridge.

1 58. An ink injection device for use with an ink

2 tank cartridge for an ink-~jet type recording apparatus,

3 comprising:

4 an ink supply needle adapted to be inserted into a

5 chamber of an ink tank cartridge; and

6 a scale indicative of the distance. of insertion of

7 said ink supply needle formed on said ink supply needle.

1 59. An ink tank cartridge for an ink-jet type

2 recording apparatus, comprising:

3 a chamber for storing an ink absorbing member;

\
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conpressi on may be conducted on the whol e of~TﬁE_ﬁ§ﬁﬁéT““or—a1ternatlvely
'Ejhe conpression may be conducted in a sel ectlﬂﬂlﬂnrmm'"#rmlgmkateral
irections or in the vertical directions. of storage

units 6510 may store a plurality of ink absgrbi*ng‘nerbers
respectively - 17 - :

a lid attached to the top of said chamber, at least a
portion of said lid being selectively openable; and

a wall of said cartridge being formed with a
selectively openable through hole through which ink can be
injected.

60. An ink tank cartridge for an ink-jet type
recording apparatus, comprising:

a tank body having exterior walls;

a chamber for storing an ink absorbing member;

at least one of said tank body walls being formed
with an ink injection port; and '

a seal member sealing said ink injection port and
adapted to permit ink injection through said port.

61. An ink-jet type recording apparatus for
outputting ink onto a recording medium, comprising:

a recording head for ejecting ink; and

an ink tak cartidge being removably mountable onto
said recording head of said ink-jet type recording apparatus
for delivering ink thereto, said ink tank cartridge further
comprising:

a chamber for storing an ink absorbing member;

a lid attahced to the top of said cartridge, at least

W0 N W NN 0 WS W N E 0N D s

10 a portion of said lid being selectively openable; and

11 a wall of said cartridge being formed with a

12 selectively openable through hole through which ink can be
13 injected.

1 62. An ink-jet type recording appératus for

2 outputting ink onto a recording medium, comprising:

3 a recording head for ejecting ink; and

4 an ink tank cartridge being removably mountable onto
5 said recording head of said ink-jet type recording apparatus
6 for delivering ink thereto, said ink tank cartridge further
7 comprising:

8 a tank body having exterior walls;

//
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absorbing inks of different colors such as—yettow, and cyan. The
storage units may sel ectively be attached: w \ig““ﬁt he respective

first chanmber 611A, 611B, and 611C shown. ‘ Ref erence is
now made to FIG 13 which depicts an ink 000 "and i nk repl eni shnent
t ool 9000 constructed in accordance with a fifth enbodi nent of the
i nvention. Like elenents from previous enbodi nents are indicated by

refergence numeral §. chamber £6% b%nﬁ&k aB099xhap s riithgl eRpkiied to a
cont ai ner 1000. Contai ner 1000 divided.into a first chanber ‘611 and a

secd?d chanber 612tmﬂ?8ﬁtcSﬁﬁuﬁﬁcﬁﬁédwFPﬁkegeﬁYbFﬁéﬂstPP&H@h formed
conmyni catyi kg aglgnﬁlgn e&%lbﬁkg@&&grhhﬂg menber 615 is disposed in first
30

hanb 611. A t h f id 13QO0.
e < Prent TooR 8880 nABRET ReRlaRas3eil dok, indetiatn post 20 1000,

ggggsnkéhaﬂaptédotogga?mumchn&eingeb&dantm&om@mpbeddt@cmtsrpp!y needl e )
t ot
9100 rom whi ch' a®3uppl & Heenpd°s5opeBlenish g, AR 3K cabR, SaxERTATe oM

for an ink-jet type recording device with ink, comprising the

T

3 steps of:

4 forming a chamber in said ink tank cartridge;

5 housing an ink absorbing member in said chamber;

6 fixing a 1lid to the top of said ink tank cartridge,
7 said lid being formed with a sealable hole formed therein;

8 passing an ink supply needle of an ink replenishment
9 device through said sealable hole and into said ink

10 absorbing member;
11 | - opening a seal situated in said ink replenishment
12 device opposite said ink supply needle; and ,
13 _:1" supplying ink to said ink absorbing member from an
14 ink tank of said ink replenishment device. _
1 64. A method of replenishning an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the .
3 step of: '
4 forming a chamber in said ink tank cartridge;
-5 housing an ink absorbing member in said chamber;
6 attaching a lid to the top of said ink tank
7 cartridge, at least one portion of said lid being openable;
8 and _
9 injecting ink into said chamber with an ink injection
10 device through said openable portion.
1 65. A method of replenishing an ink tank cartridge .
2 for an ink-jet type recording device with ink, comprising the
3 steps of: '
4 housing an ink absorbing member in said chamber;

This Sheet Has Been Rei - 38 -
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supply hole 9300 is closed by a rel easabl’ o_repl eni sh ink,
supply needl e 9200 pierces into an ink abs nber 615 1in a flrst
chanber 611. Thereafter, rel easable seal ! ug@' i ndi cat ed by
the phantomline in FIG 34 which opens alr*s 0, and all ows
air into tank 9100. Thus, the air entering supply. needfe 9200 w I all ow
ink to be rel eased through supply needl e 9200, into ink absorbing nenber

615. 51 n order to ﬁéhﬁﬂh@ié £8a1d161é hELé Oin 04 éﬂ&eabémbbﬁgsamab%kf% to
referred e gap is

escape when j nk n nbodi nent
foraBa betomk cartridut ibr eaiaSohanhel BoRtnEincoas80 BR aRsPREing
vent 7hol emémberpvidrd i n anot her portion of the lid 1300.

8 injecting ink into said chamber with an ink injection
9 divice through said sealable hole.

1 66. An ink replenishment pack for use with an ink

2 tank cartridge for an ink-jet type recording apparatus,

3 comprising:

4 a housing having a top wall and bottom wall, at least
5 one portion of said top wall and at least one portion of said
6 bottom wall being openable; and

7 an ink absorbing member containing ink, said ink

8 absorbing member being retained in said housing in a

9 compressed state, said ink replenishment pack being shaped

10 and dimensioned to be loaded into said ink tank carfridge.

1 67. The ink replenishment pack of claim 66, wherein
2 said ink replenishment pack may be removably connected

3 through said openable portion formed in said bottom wall to

4 an ink supply port of an ink tank cartridge.

1 68. The ink replenishment pack of claim 66, wherein
2 said replenishment pack contains a respective one out of a

3 plurality of colored inks.

1 69 A method of replenishing an ink tank cartridge
2 for an ink~jet type recording device with ink, comprising the
3 steps of:

4 forming a chamber in said ink tank cartridge formed

S with a openable lid; -

6 opening said lid;

7 housing an ink replenishment pack, said ink

8 replenishment pack comprising:

9 a housing having a top wall and bottom wall, at least
10 one portion of said top wall and at least one portion of said
11 bottom wall being openable; ' |
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- 18 - When degassed |nk 1s e ink can be supplied into
contai ner 1000 nore effectively since Wmle falllng by graV|ty the ink wll

absorb any snall air bubbles contained in MHMIH 615. Thus,
i nk can be supplied which will enhance the mw he recordi ng

head. In a preferred enbodi nent, an anmount of kK which is approxi mately
snmal l er than half of the capacity of the fi rst chanber 611 shoul d be
suppli ed. Raf ehkNeBsoybify feadelro cBhGaJ.h&n\dmexbc depiie Srah i nk tank

d h h f t.h Li k
cl eent o PPORERTES: BEEDER SIS Eo B e AP0 PS8 (i dence
numazal s, coprpsisedr ptaitef,esaide inkt weprl entiishmemito giawn tbedmly ishagedk 8000
bei ng a " 6RLCRE HANETEARY &0 Be! 12aded IHto IR SN LB W e ridge;

16 and
17 closing said lid.

\
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An ink tank 10000 has a first chanber 611 of container 1000 whi ch houses an
I nk absorbing nmenber 615. In order to directly supply ink to a second
chanber 612 which is adjacent first chanber 611 and does not house ink
absor bi ng nenber 615, a replenishment hole 2410 is formed in a |lid 2400
fixed to container 1000. Repl eni shnent hole 2410 is selectively closed in
an openabl e manner by a rel easabl e seal 2420. Wen ink tank 10000 is to be

refilled, replenishment hol gpddpicirSoPPeRRIDPYCE.O8BREND I el easabl e seal
2420. Thereafter supply needre 4300 of jnjection device 4200 is passed

t hrough repl eni sh%ntl%l'@%ﬁ?%digﬁ( f°§' Sfpgrkediato @ Fe 612.
In a pref a@pad:ansterma} ,rdntova&)l@l‘ efctiraddl d @ity ard Sl dupslyy hedeErs

hhem SIS S el snalon el SR Rl (o Bk ey Vo dole
duri rsy r efndnitamkeriartridge cdmpyilssse aoffltmﬂ: r@iaa&sablfm:s@iomﬂj) irk
B R e T O gy
and |nk\Myﬂnju&;qn”ﬂglkxpeparates the flrst chamber from the second
chamber. A lid is attached to the top of the cartridge and
at least a portion of the lid corresponding to at least one
10 of the chambers may be opened to allow for replenishment of
ink in the ink tank cartridge. Alternatively, the lid may be
permanently fixed to the top on the ink tank cartridge, and
an ink replenishment hole may be formed in the 1lid to allow
for replenishment with an ink injection dewvice. The ink tank
15 may also be replenished by placing a self contained ink
' replenishment pack into said ink tank cartridge.

-

I —
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- 19 - " Reference is now nade to FIGS. 15 and 16 which depict
previously nmentioned injection device 4000 which has a syringe-like shape.
A scale 4200 is fornmed on the container portion 4100 of injection device
4000, and scales Merr] to Merr] are fornmed on supply needl e 4300 al ong
the I ongitudinal direction thereof as shown in FIG 16. Wen using

I njection device 4200, the quantity of ink being supplied can be

INK TANK
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nomi-t ored by’ vi ewi ng the scal e 4200. The depth that supply needl e 4300 has
been-i.nsérted into an ink absorbing nmenber can be detected by nmeans of.the
scales Meri] to Merr] so that ink iQinj ected to the ink absorbing nenber
at the desired depth. Therefore, ink ¢ be absorbed effectively throughout
the entire volune of the ink absdr@i nber.. Rreferably, the injection
device 4000 is filled with ink I ch has been previously degassed, and is
wr apped and stored in an air-inpernmeable material such as al um num or an

al umi num | am nate before being used in the repleni shnent process. This

| nproves print quality by renovin aif30ubbl es which m ghjcopenai n in
the i nk absorbi ng nmenber. As req assed ink is stored%i n a storage

%abl e @teri al .~ A nunber of
ectmed~devi 40080 may be supplied

storage packs and an associated enpty i

as an ink refill kit. 32.R { 17 and 18
whi ch depict an ink replenishne set SYrUct Tagtepsiance with
the invention. In ink repl ery'ﬁ A\t se 80, ijv'l_'lﬁlolé di ffere colors are
respectively filled in each "of T e et
KI(SAC) SN %
B |75t
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!
pIuFallty of ‘i nk inj.ection ‘devi ces 4000A, 40008, 4000C described in FI G
36:. . The: |nject|on devi ces are arranged on a base plate 11100. An ink
absor bi ng menber 12000 nmay al so be placed on base plate 11100. These
conponents may be covered by a cover sheet 11200. having recesses 11300 to
11600 whith correspond to the outer shapes of injection devices 4000 and

I nk absorbing nenber 12000, thereby constituting the
- 20 - i nk-repl eni shment set 11000. Wien the set is to be used, cover

sheet 11200 is rennvgd from base plate 11100, one of

[t
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the Jn} 'tlon devi ces 4000 and the ink absorbing nenber 12000 are taken out
fron1the recess and are used to replenish ink. Further, ink

i Aj'ectidgn-.devi ce 4000 containing ink and ink absorbing menber 12000 may be
separately packed in separate ink.replenishment sets rather than packed in
a single ink replenishment set. If the black ink tank and the col or ink
tanks have different volunmes, a nunber of ink absorbing nenbers may be
provi ded, each corresponding to the volune of the associated ink tank.
These different ink absorbing nenbers may be provided in the sane or
different ink reptenlshnent sets. The corresponding ink injection devices
woul d al so have an anDun ink sufficient to replenish the a %piated i nk

tank and ink absorﬁ%%b As shown above, the ink Fhajection
devi ce may be provi h i nk alr ontai ned therein. Hojpever, it is
al so possible to provide a storage pac .Q\bh\ng cont ai therein, and an
enpty ink injection device. These may be prouided in t Sane or different

repl eni shnent sets. It is possible.to provide onbi/nati on of ink, ink
tanks, ink injection devices a SOF-BIRg RS eparting
¢34 -634b
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fron1the SpIFIt of the i nvent i on. The invention as .described above

results in the follomﬁng benefits: (1) The ink tank can be reused.
Si'nce ‘i'nk ‘or’ an ink absorbing nenber can easily be supplied to the chanbers
separated from each other by a partition in the contai ner of the ink tank,
the ink tank can be used over and over for a long tine. Since the depleted
ink tank is not required to be disposed of, noreover, the environnent is
prevented from being polluted. Therefore, the invention is highly

ef fecti ve. - 2% -
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(ZT The |nk replenlshnent ‘process is conducted in a clean -manner. By
openrng theélid of the container of the ink tank, the ink absorbing nenber
mey .be replenlshed with ink in a clean manner without stai ni ng anyt hing
outside the ink tank. Alternatively, since ink can be supplied by using the
ink injection device or the ink replenishmént tool w thout opening the lid
of the container, the user is prevented from bejng soiled by the ink.

(3) The ink repl enishment process is conducted efficiently. A
preci se ampbunt of ink can be supplied effectively to the chamber housing
the ink absorbi ng nenber or ink, by using a replq&(ﬁh nt ‘pack, an

i njection device, or a replenlshnent set. r ef he efficiency of the
repl eni shnent work can be i nproved. ifﬁ?@

/5130
—
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It mnll thus be seen that -t he objects set forth above,
apﬂarent friomthe preceding description are efficiently attained and,
certai’n ‘chariges may be nade in carrying out the above construction and
met hod set forth w thout departing fromthe spirit and scope of the
invention, it is intended that all nmatter contained in the above
description and shown in the acconpanyi ng drawi ngs shall be interpreted as
illustrative and not in a limting sense. ¢ |It.is also to be

understood that the following clains gre intended to cover all of the
generic and specific features oFﬁZ@e%%;yention herei n descri bed, and al
' ?s a matter of |anguage,

anong those nade
si nce

statenents of the scope of the 1 nvention which,
m ght be said to fall there between. P
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20T MHAT s ‘CLAIMED I'S: 1. An ink tank cartridge-for an ink-jet

type - recordlngs apparatus conpri si ng: a first chanber; a
second ‘chanber associated with said first chanber; an i nk absorbi ng
menber stored in at |east one of said first and second chanbers; -a

partition wall separating said first chanber from

¢
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sat-d ‘geeprd:‘chanber; and alid attached to the top.of said
cartridge, iat least a portion of said |lid being selectively openable, said
opéenable portion of said |id corresponding to at | east one of said

chanbers. 2. The ink tank cartridge of claim1, wherein said
portion of said lid which is openable correésponds to said first

chanber . whi ch contains said ink absorbing nmenber. 3. The i nk tank
cartridge of claim1, wherei.n said partition wal |s detachably attached
within said cartridge. 4. The ink tan rtrldge of claim 3,
further conprising an inmk absorbing nenb r“ﬁ##Ed in sald i nk tank
cartridge when said partition wall is re . The i nk tank

cartridge of claim1, further conprising an i nk suppl y port formed in a
wal | of said first chanber for transmtting ink to the exterior of said
- cartridge and an ink repleni shnent pack, saﬁiv nk rggbenishnent pack

housi ng an i nk absorbi ng nenber containing K, epl eni shnment pack
having at |least a top wall and a "
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thiéhfwéfiﬁgnd being fornmed with a first selectively openabl e through

hate;rﬁfsafdfiop wall, and a second sel ectively openabl e through hol e being
formed -in saird bottomwall.thereof, said ink repleni shnent pack being
23 to be |oaded into at |least said first

di nrensi oned
chanber of said ink tank cartridge and to réceive said ink supply port

t hr ough
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sarg thrrough~hol e in said bottomwall of said ink replenishnent pack.

6. -.. "Thexkrnk-tank cartridge of claim5, wherein said partition wall is
détachdpl yattached within said cartridge, said replenishment pack being
di rensioned to essentially occupy said first and second chanbers.

7. The ink tank cartridge of claim1l, wherein sahd/1$? absor bi ng nmenber

isin said first chanber, the volune of said abégéging menber before
insertion in said first chanber is larger th me of said first
chanber.. 8 The ink tank cartridge of claim1, further conprising

an ink supply port extending through and pgg ﬁctlng froma wall of said
first chanber which contains said ink abso nber sai d ink supply
port transmtting ink fromsaid ink absorbing ne €ﬁ¢8 i nk absor bi ng
menber being partially conpressed by said ink supply p in the vicinity

t her eof . 9.- The ink tank cartifhdge ofy_cl ai further conprising
a projection forned on an inside wall Fsai d| |FF f F er and being
R

di sposed on a surface of said first

4300
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)
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chanber OppOSlte said ink-supply port, said projection further aiding to
cbnﬁreSS'SaJd I nk absorblng menber agai nst said i nk supply port.
10" *ThHé ‘ink- tank cartridge of claim9, wherein the volume of said ink
absorblng menber before insertion in said first chanber is |arger than t:he
vol ume of said first chanber. 11. The ipk tank cartridge of claim
1, further conprising a plurality of said flrsta?gg second chanbers and
partition walls, each first chanber being separ d froma corresponding
second chanber by a partition wall, each[}gjgféﬁgﬁ chanber housing a
correspondi ng i nk absorbi ng nenber,
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an i nk absorbi ng nmenbel
| east a top wall

24 por tg etly be| opehabl e COTT RPN SRl {f SSHEET
¢chamber. lﬂ{é’lﬂngEﬁ‘."ﬁE{g%‘fﬁ ta%% carfridod f yf 8@ ? ad -}?‘g%d"pﬁ ;
'riartiticmmédnpm dﬁ@&pha‘blm;ﬁgécached wi t hiln o %‘b g6, 2

The ink itAapk, ca trlnpg 5y O%2 c{( 2pof prther] gopr g &ﬂho?}%% ,'5"

menber COntalned i g tank carf¢izgel W ragg e% """ FEIE&P “Whl |
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‘known from the prior art.

C-cSURPILT EIY PRIKNTER | AND cDNENSUPREY{ TANEK havi ng at

and a
"BACKGROUND OF THE INVENTION

The present invention relates generally to an ink-
supplied printer being supplied with ink from an ink supply
tank and more particularly to an ink supply tank which allows
for the continuous supply of ink to the printer head while
avoiding adverse effects from temperature, atmospheric
changes or vibrations. The present invention allows for a
larger volume of ink in the ink supply tank and allows for a
greater percentage of the ink in. the tank to be transferred
to the printer head. Also, the present invention comprises a
tank with transpareh£ sides so the user is able to easily
determine the remaining quantity of ink, and also means for
dampening of the unwanted movement of ink w1th1n the ink
supply tank.
‘In addltlon, the xnventlon relates generally to an

ink tank cartridge for an ink jet printer, and more -

" particularly, to a replenishable ink tank cartridge which

supplies ink to a recording head of an ink jet recording
apparatus or the like, a replenishment pack, a replénishment
tool, an ink injection device, a replenishment set, and a
method of replenishing an ink tank with ink.

Various kinds of ink tanks for ink jet printers are
For example, Japanese Patent
Publication (Kokai) No. SHO.63-87242 discloses an ink tank in
which ink absorbing members made of a porous material are
respectively housed in a plurality of chambers. Japanese
Patent Publication (Kokai) No. HEI.6-40043 discloses an ink
tank in which a sealed container is divided by a partition so
that a chamber housing an ink ébsorbing member, and an ink
chamber storing only ink are juxtaposed.

In the ink tanks of above-mentioned prior art

examples, the ink tanks can store a large gquantity of ink so

REPLACE‘VIENT SHEET
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bottomwal | and being formed with a first selectively openabl
in said top wall, and a second sel ectively openabl e through hoFgD%gFﬁgNWQéﬁEET

formed in said bottomwall thereof, said ink replenishnent pack being

di mensi oned to be |oaded into at |least said first chanber of said ink tank
cartridge and to receive the associ ated ink supply port through said
through hole in said bottomwall of said ink repleni shnent pack.

-15. The ink tank of claim 14, wherein said partition wall is detachably

 attached withi . . g o . . .
fo eesent| a1gE £k dnég e LePp1ianebel FALSRARHG Hean 114 doRENPAMT
i nk tank caheaddbbfes cWaem the previeusivechargre dnkedshconsymed i nk

absor bi ng ngghsverbetRER hASehki BAnkmasti bet repaaben withaeoEreshadnide
vol une of each_ of saldnggrrespondln first 1 The ink

st chapbers.
tank cartriRgel3FeReat 1FhFuF?ﬁEF9€SﬁpFFsF SRSPRR 8RFpPRep ext endi ng
t hrough andagdotechabgdisadvvantage thatatheokrepdademenst polomessr maysai d i nk

S”Pp'y portga&égnéﬂgt&ng'gnhaaag”b§a£ﬂeiQEk@bigrBEngoiled with ink.

'Furthermore, the disposal of depleted ink tanks involves

. large costs and causes environmental pollution.

Accordingly, it is desired provide an ink tank

cartridge for an ink jet printer which may be reused,
refilled quickly and cleanly upon depletion of ink from the
ink tank and which overcomes the other limitations of the
prior art.

SUMMARY OF THE INVENTION

Generally speaking, in accordance with the invention,
an ink tank for an ink jet printer which may be refilled
quickly and cleanly, and thereafter be reused by the user and
a method for refilling the tank is provided. The ink tank is
constructed with its interior divided by one or more
partitions into a plurality of chambers where at least one of
these chambers houses an ink absorbing member. The ink tank

. is also formed with a lid, a portion of which may be opened
at least above the chambers the ink absorbing member.

In another embodiment, an ink supply hole is formed
in the lid of the tank to allow for refill of the tank
through the use of an ink injection device. 1In a preferred
embodiment the partition detachably attaches to the
container. _

An ink replenishment pack houses an ink absorbing
member, the ink absorbing member absorbing ink and being in a
compressed state within the pack. The pack includes at least
a top wall and bottom wall and has a first through hole
formed in the top wall and second through hole formed in the
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25 menbers, said ink absorbing nenber being partially cpEptaSEMENDYSHEET
said ink supply port in the vicinity thereof. . 18. The ink tank
Cartridge of claim 17, further conprising a projection forned on an inside
wal | of each of '

-3 -

bottom wall. A respective replenishment pack may contain an
absorbing member of different color ink than another
replenishment pack, the replenishment pack being detachably
attached within a chamber. The ink absorbing member has a
larger volume than the capacity of the chamber.

At least one of the chambers within the container
does not house an ink absorbing member. A openable
replenishment hole is formed in the lid in a portion
éorresponding to the empty chamber. An ink supply port
member having a through hole is disposed at the bottom of the
chamber and protrudes into the chamber housing the ink
absorbing member. The ink absorbing member is resiliently
pressed by the ink supply port member to partially increase

- the compressibility of a portion of the absorbing member in
the vicinity of an ink supply port. A projection extends
from the lid and presses the ink absorbing member toward the

ink supply port. An ink injection device has a container
for holding ink to be injected into an ink tank. The
container allows for visible observation of the ink. A scale
indicative of a quantity of consumed ink is formed on the
container portion. A needle is coupled to the container. A
scale indicating penetration depth of the needle is formed on
the needle. The ink jet injection device, when combined with

- .a replenishment pack or ink absorbing member, forms an ink
replenishment set for recording apparatus.

The ink cartridge is replenished by opening the 1lid

_ and removing the ink absorbing member. The container is
rotated so that the ink absorbing member containing chamber
is positioned above a second chamber. An ink absorbing
member is loaded in the first chamber and ink is supplied to
the ink absorbing member. The lid uses the ink injection
device and the first chamber is then closed.

In a preferred embodiment there may be a plurality of
chambers having ink absorbing members and the ink absorbing
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said first chanbers and being di sposed on a surface of each:ﬁﬁRLNGH%W [ SHEET
chanber opposite the associated ink supply port, said projection further
afding to conpress said i nk absorbing nenber agai nst said ink supply port.

19. The ink tank cartridge of claim17, wherein the volume of each of said

I nk absor bi ng nenbers before insertion4dmf4rst chanber is larger than the
vol unme of each of said corresponding first chanbers. 20. The ink
tank cartridge of claim1l, further conprising a selectively openable

through hole formed in a wall of said cartridge through which ink can be

I nj ect ed. 21. The.ink tank.cartrjdge, of cIa|n120 ein the
vol une of sBPEPPRR éﬁggrﬁi arﬁﬁﬁbEPIBQFoFbagn§ Pt FER2CHEY Pg? Schanber is
| ar ger thanchbmbenlune of said first chanber. 22. The ink tank

Chrough and proj ccting brebssredy PREPALAEREY, HBe BHBRMY Reemg piithesy

- port transnreplﬁglﬁhmentoﬁﬂeéldslphsabdotbrnggheahea;rs&ent hiold ea lesfo ihieng

menber being;gapki gl kyreeMBhented BY 8Al InkNkank, the ink tank having a
plurality of chambers divided by a partition and the chambers
partially communicate with each other via a communicating
hole. The needle of the ink injection device pierces the ink
absorbing member, a releasable seal disposed adjacent and the
ink second chamber not having the absorbing member is removed
to open an air supply hole the ink absorbing member being
replénished with the ink from this chamber. The empty
chamber, without the absorption member, may also be
replenished by the injection device through a replenishment
formed in the lid above the empty chamber.

In another embodiment, the partition forming the
chambers is removed and an ink absorbing member is then
loaded therein.

Accoxdingly, it is an object of the invention to
provide an improved ink cartridge for an ink jet printer.

It is an object of the present invention to provide a
high-quality and highly reliable ink-supplied printer head of
a simple construction which is capable of supplying a stable
and appropriate quantity of ink from an ink tank to the
printer head and is less subject to the influence of
environmental chahges such as temperature or atmospheric
variations. '

Accordingly, it is another object of the invention to
provide an improved ink tank for an ink jet pfinter.

- It is another object of the invention to provide a
-system having an ink tank which can be refilled, prolonging
the life of the ink tank.
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supply port in the vicinity thereof. 23. fhe I nk tan&“%%ﬁ@EN@@g'SHEET

of claim?22, further conprising a projection forned on an inside wall of
gaid first chanber and being di sposed on a surface of said first chanber
opposite said ink supply port, said projection further aiding to conpress

sai d i nk absorbing nenber against said §nk supply port. 24. The
I nk tank cartridge of claim 23, wherein the volune of said ink absorbing
menber before insertion in said 26

Yet another object of the invention is to prevent the
environment from being polluted by providing a replenishable
ink tank. | | |

Another object of the invention is to provide an ink
tank in which only the chamber housing an ink absorbing
member can be opened, and the ink absorbing member and other
chambers in the tank can be replenished with ink.

A further object of the invention to provide an ink
tank in which a plurality of chambers of the ink tank

.0 respectively house ink absorbing members and the ink
absorbing members can be replenished with ink.

A still further object of the invention is to pfovide
an ink tank in which a partition of the ink tank is
detachably and slidably attached so that the quantity of
absorbed ink contained therein can be adjusted. .

Yet another object of the invention is to provide an
ink tank in which an ink absorbing member is loaded in a
compressed state. _

A further object of the invention is to provide an

ink tank in which an ink absorbing member is loaded in a
compressed state.

Still another object of the invention is to provide a
replenishment pack in which an ink absorbing member is housed
in a storage unit and the ink absorbing member can be used to
replenish a'depleted ink absorbing member in a clean manner.

Yet a further object of the invention is to provide a
replenishment tool for an ink tank which can separately
replenish a plurality of chambers of the ink tank.

Still a further object of the invention is to provide
a replenishment set which comprises a set of ink injection
devices and an ink absorbing member.

Yet another object of the invention is to provide a
method for replenishing a plurality of chambers within an ink

tank. i
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flrst chanber Is larger than the volune of the said first charﬁ%%PLACEMtNY S
25. The ink tank cartridge of claim1l, wherein said ink tank cartridge is
constructed to be renpvably mounted an said recording apparatus so that a

needl e thereof is received in said ink supply port. 26. An ink
tank cartridge for an ink-jet type reeoéding apparatus, conprising:

.a plurality of chanbers; an ink absorbing nmenber stored in at

-l east one of said chanbers; and alid attached to the top of

said cartridge, at Stddst otheuwmbimrcts, seatures mndrEdpmbares chithe

openabl e p%&%é%ht‘ﬁhﬁﬁﬂﬁiéﬂ‘%ﬁiﬁrﬁ%ﬁ?ﬁ&“ﬂﬁkéchﬁﬁaféﬁ§tffﬂﬁ ehesai d

chanbers. he 1 nk tank cartridge of claim 26, wherein
following description when taken in conjunction with the
accompanying drawings in which preferred embodiments of the
present invention are shown by way of illustrative example
and not in a limiting sense.

The invention accordingly comprises the several steps
and relation of one or more of such steps with respect to
each of the others, and the apparatus embodying features of
construction, combinations of elements and arrangement of
_parts which are adopted to effect such steps, all as
exemplified in the folloWing detailed disclosure, and the
scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
For a full understanding of the invention, reference

is had to the folldwing description taken in connection with
the accompanying drawings, in which: |

FIG. 1 is a schematic view showing an ink supply
system of an ink-jet type recording apparatus according to
one embodiment of the present invention;

FIG. 2 is a cross-sectional view of an ink tank
constructed in accordance with a first embodiment of the
invention;

FIG. 3 is a cross-éectional side view.of the ink tank
of FIG. 2; |

FIGS. 4(a), 4(b) and 4(c) are schematic diagrams
illustrating the steps of supplying ink to an ink tank in
accordance with the first embodiment of the invention;

FIG. 5 is a cross-sectional view of an ink tank
constructed in accordance with a second embodiment of the
invention; _ '

FIG. 6 is a schematic diagram illustrating the steps
of supplying ink to the ink tank of FIG. 5;

REPLACEMENT SHEET

0 3 JAN 1997




: : eyl O ’ EET
said chanbers store at |east one color ink. 28. An i%iETQQ“¥%%£aSH
recordi ng apparatus for outputting ink onto a recordi ng nedi um

€onpri si ng: a recording head for ejecting ink; and an ink
tank cartridge being renovably nountable onto said recording head of said

I nk-jet type recording apparatus for -déli-vering ink thereto, said ink tank
cartridge further conprising: a first chanber; a second
chanber associated with said first chanber; an i nk absorbi ng

menber stoored in HIGedbtinne cofossasectiosal anilewecbnanchakbtask

a partitio _ raki ' LrStegh r ' ecen hanber ;
and BolGtincPlR 2| Ge0RMRE BLc 2 DRL- Bifbodthlnd PR PHE"TT0E"
portion ofimeemti®w; bei ng sel ectively openable, said openable portion of

san lid corresponﬁ&@@.tQ(@s iﬁ@SQ(BPeaﬁé'§éﬁém&ﬁ§8baiégrams
illustrating the steps of supplying ink to the ink tank of

FIG. 7; '

FIG. 9 is a cross-sectional view of an ink tank
constructed in accordance with a fourth embodiment of the
invention; _

FIG. 10 is a schematic diagram illustrating the steps
of supplying ink to the ink tank of FIG. 9;
" FIG. 11 is a cross-sectional view of an ink
- replenishment pack constructed in accordance with the
invention; _

FIG. 12 is a perspective view depicting the ink.
‘replenishment pack of FIG. 11 showing the ink port in.
phantom; - '

FIG. 13 is a cross-sectional view of an ink
replenishment tool and an ink tank constructed in accordance
with a fifth embodiment of the invention;

FIG. 14 is a cross-sectional view of an ink tank
constructed and being replenished in accordance with a sixth
embodiment of the invention;

FIG. 15 is a side elevational view of an ink
injection device constructed in accordance with the
invention;

FIG. 16 is an enlarged fragmented side elevational
view of a supply needle of the ink injection device of FIG.
15; _

FIG. 17 is a top plan view of an ink réplenishment
set constructed in accordance with the invention; and

FIG. 18 is a cross-sectional view taken along line
39-39 of FIG. 17.
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27 29. A system for supplying ink to an ink-jet B;BEAQEMENEi§EFET
- apparatus and for outputting ink onto a recordi ng nedi um conpri sing:
a recording head for ejecting ink; an ink tank cartridge being

removabl y nountabl e onto said recording head of said ink-jet type recording
apparatus for delivering ink thereto, saBd-ink tank cartridge further

DESCRIPTION OF THE PREFERRED EMBODIMENTS
A printer head according to the present invention may

‘be used in four-color printer plotter or color image printer
and has four-color ink systems and ink jets corresponding
respectively to four ink colors. The four-color printer
plotter employs black, red, green and blue inks, and moves
the head or a sheet of print paper or both and then ejects
ink as in a conventional ink jet print head, corresponding to
a desired one of the colors against the print paper at a
prescribed position théréon to form an ink dot. Desired
characters and figures can thus be recorded by repeating the
above cycle. The present invention is applicable to ink jet
printers of all varieties, including print heads using heat
from heated resistors or the like or the displacement of
piezoelectric or with transducers to project a drop of ink
from a chamber upon application of a print signal. The ink
supply tanks according to the invention can supply ink
continuously to said chambers through capillary paths.

In a color image printer using inks of four colors,
that is, black, red, green and blue, a sheet of print paper
is scanned by a printer head in a direction perpendicular to
the direction of feed of the print paper to form one-dot line
in one scanning stroke, and the print paper is fed along by
line pitches to record images. In seven-color printers, inks
of four colors, that is, black, yellow, magenta and cyan, are
used, and the colors of red, green and blue are formed on a
sheet of print paper by superimposing inks of two out of the
three desired colors other than black, thereby recording
color images of seven colors. |

The present invention is concerned primarily with the
printer head, and in particular with the ink tanks, apd
detailed description of the overall printer construction will
be given only by way of a single example.
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| ?conprising: ~a first chanber; ‘a second chanbeﬁggééggnggdSHEET

wth said first chanber; an i nk absorbi ng nenber stored in at | east
ene of said first and second chanbers, a partition wal
separating said first chanber from said second chanber; and .alid

attached to the top of said cartridge,- & d4east a portion of said lid
bei ng sel ectively openable, said openable portion of said lid

corresponding to at | éast one of said chanbers. 30. A nethod of
repl eni shing an ink tank cartridge for an ink-jet type recordi ng device
with ink, conprising the steps of: partitioning the interior of an

ink tank cartridge ¥bg.fDrizaa sehshadbDe sbewnshowinyeanabnkasuppagt one
first chanber, associ gafed with, sald.seco8dashgmBea s2hd 28888i3hg%to
one embodiment of the present invention.

A print head unit 1 of an ink-~jet type is connected
to an ink tank 3 through a connecting member 2. 1Ink is
supplied from the ink tank 3 to the print head unit 1 through
a hollow needle 2a and an ink supply passage 2b of the
connecting member 2, so that the print head unit 1 emits ink
droplets in accordance with print signals.

The apparatus shown in Fig. 1 also includes a cap
member 4 disposed at non-printing area, which cap member
comes into abutment against the nozzle plate of the print
head unit 1 by a drive mechanism (not shown) for preventing
the nozzle openings from drying. The. cap member 4 is
connected through a tube 8 to a suction pump 5 which is
operated by a control device 6 to suck ink from the print
head unit 1 through the cap member 4. The apparatus shown in
Fig. 1 is also provided with an effluent tank 7 connected to
an outlet port. of the suction pump 5 through a tube 9.

The recording head may be of any structure such a
described in European Patent Publications Nos. 581,531,
609,863, 584,823 apd so on.

Reference is next made to FIGS. 2 and 3 which depict
an ink tank 1000 constructed in accordance with a first
embodiment of the invention having a partition 610 disposed
in a container 601 so as to form first and second chambers
611 and 612. In the ink tank 1000, two compartment walls
613A and 613B extend in a direction perpendicular to
partition 610 and are situated so as to form three adjacent
equal first chambers 611A, 611B, and 611C commonly referred
to as 611, one second chamber 612A, 612B and 612C associated
respectively with each first chambers 611a, 611B and 611C is
provided, but not shown in FIG. 3. The structure and
operation of compartments 611A-611C are identical and a
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28 first and second chanbers being in fluid connunicationEWHﬁH¢V§ggﬁﬂ-SnttT
ot her through an associ ated comruni cati on hol e; housi ng an i nk
absorbi ng nenber in at | east one first chanber; rel easably fixing a
lid to the. top of said ink tank cartridge, said |id opening above said at

| east one first chanber; - 10 -

representative compartment 611 will be des¢ribed below for
ease of description.

Ink absorbing members 615A, 615B, and 615C
(collectively 615) are housed in a respective first chamber
611. In each of the ink absorbing members, yellow, magenta,
or cyan ink is absorbed by the associated ink absorbing
member 615. Each ink absorbing member 615 is a porous member
which may be formed, for example, by foaming a polyurethane
material. Each ink absorbing member 615 has a volume which
is larger than the capacity of the respective first chamber
611 and is therefore housed in the respective first chamber
611 under compression. An associated ink supply port member
620A, 620B or 620C (collectively 620) is disposed in a bottom
of first chamber 611. '

First chamber 611 is provided with ink supply port
member 620 through which an ink supply needle of a recording
head (as shown in FIG. 1) passes and is engaged. Ink supply
port member 620 is formed with a tubular shape. Top 622 of
ink supply port member 620 which is covered by a filter 621
pushes against ink absorbing member 615 so as to slightly
compress the ink absorbing member in the vicinity of-ink
supply port member 620, thereby enhancing the capillary force
by which the ink flows. A packing member 624 having an
opening 624’ is fitted into a though hole 623 of ink supply
port member 620 through which the ink supply needle is passed
and forms a liquid tight seal with packing member 624.
Additional ink is stored in each of second chambers 6123,
612B and 612C (collectively 612) which communicate with first

" chambers 611 respectively via slit-like communicating holes
610 formed in the lower portion of partition 610. A xrib 614
‘extends around container 601.

A lid 630 is placed on the top opening of container
601. Lid 630 hermetically seals second chambers 612 and can
be bent along a hinge type portion 631 in order to open lid
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opening said lid; renoving a depleted I nk absorblng metbet “and
| oadi ng a replacenent ink absorbing nenber into said at | east one first
chanber ; rotating said ink tank cartridge so that said first

chanmber is positioned above said at | east one second chanmber and injecting
ink into said second chanber with an ithkiinj ection device either before
rearrangi ng a depleted ink absorbing nenber, before |oading a replacenent

i nk absorbi ng menber or after | oading a replacenent ink absorbing nenber or
after |oading a replacement ink absorbing nmenber; injecting ink

I nt id k .absorbin cl osi_ng,sai d
L0 52 L BRhaCoRRbpbRl AL R L0 TRISC s Hikneg 1p cr BRI A4 O
further conmidsﬁag ahd sseglmécteplanwagdsalEnQeghage@ommhcmbéﬁﬂblng nfnber
th ne ' e o] ef.Qr ein in a first
chanber T ar SoEePRERTY, BAERRRCL PR LI BINC TR RY T HP b)) "\ Lt hod
of repIen|snbngaanernﬁoﬂaﬁndcaﬁtdlﬁg@tﬁdroaﬁwﬁﬁﬁqj@ha@ﬁhw tdeortditng devi ce

with ink, cgpBhifhBJoEN@irst chamber 611 can be selectively closed.

An air vent hole 633 is formed in lid 630 so that
ambient air of a quantity corresponding to the quantity of
consumed ink flows into container 601.

In FIG. 2, reference numerals 634a and 634b designate
the pressers which extend vertically from the inner face of
1id 630 which compress ink absorbing member 615 against ink
supply port 620. (Bach chamber 6112, 611B and 611C have
correspondihg pressers 634a and 634b. This configuration
will be generally described, but is applicable to each of the
similar containers.) When the top opening of container 601
is closed by lid 630, pressers 634a and 634b are urged so as
to partially press down on ink absorbing member 615. Presser
634a which opposes ink supply port member 620 is longer than
presser 634b which is positioned away from ink supply port
member 620. These pressers cooperate with ink supply port
member 620 to further compress the portion of ink absorbing
member 615 adjacent ink supply port member 620.

During printing, the method of use of ink tank 1000
is similar to that of prior art ink tanks. However, when ink
in container 601 is depleted as a result of the printing
operation, the ink tank of the invention may be refilled,
rather than being discarded. The process of refilling
container 601 with ink will be hereinafter described in
connection with FIGS. 4a-4c.

When the ink cartridge is to be refilled, lid 630 is
manually pulled up in the direction of arrow a, and opened
. about hinge type portion 631, which functions as the fulcrum,
so that inward engaging portion 632 of lid 630 is disengaged
from outward rib 614 of container 601. Thereafter lid 630 is
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steps .of: partitioning the-interior of an ink tank carBEPb@@EmgNT SHEET
format | east one second chanmber and at | east one first chanber associ ated
with said at | east one second chanmber, associated first and second chanbers
being in fluid comunication with each other through a comuni cation hol e;

29 _ - 12 -

"moved as indicated by the phantom line in FIG. 2 to open
compartment 611A. Thereafter, the depleted ink absorbing
member 615A may be extracted from first chamber 611A in the
direction of arrow b; if necessary.

Next, container 601 is rotated in the direction of
arrow clbw'90° so that first chamber 611 is positioned above
second chamber 612 as shown in FIG. 4(b). Thereafter, by
‘'using an injection device 4000, ink is filled in second
chamber 612 via communicating hole 610’ of partition 610 in
the direction of arrow d;.

As is shown in FIG. 15, an injection device 4000
includes a container 4100, which may be transparent, and a
scale 4200 may be formed thereon. Thus, the user can see the
quantity of ink being injected into second chamber 612. A
needle portion 4300 is coupled to container portion 4100 and
is in fluid communication therewith.

Thereafter, ink absorbing member 615A is inserted
into first chamber 611A, and ink is injected into ink
absorbing member 615A by the injection device 4000 as shown
in FIG. 4(c). If ink absorbing member 615A was not initially
removed, ink would be refilled in both chambers whilé ink
absorbing member 615A was still in first chamber 611A. This
process would be repeated for each chamber 611 needing
replenishing.

Finélly, lid 630 is swung in the direction of arrow
f,, and inward engaging portion 632 is engaged with the
outward rib 614 so as to restore the ink tank to its state
shown in FIG. 2, thereby completing the work of refilling
fresh ink. -

Reference is now made to FIGS. 5 and 6 depicting an
ink tank constructed in accordance with a second embodiment
of the present invention. Like reference numerals denote
like elements as those of the first embodiment, and as such
will not be described again here. The primary difference
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housi ng an i nk absorbi ng nenber in each of an associ ated firstRéﬁﬁﬁqugﬁgdSHEET

chanbers; rel easably fixing a lid to the top of said ink tank
.cartridge, said |id being renovabl e; renoving said lid,

injecting ink into each of said ink absorbing nenbers with an injection
devi ce; attaching said lid, thereby-sealing said ink tank
cartridge. 33. A net hod of replenishing an ink tank cartridge for

an ink-jet type recording device with ink, conprising the steps of:
partitioning the interior of an ink tank cartridge to format |east one

second charhigipand ﬁrdxﬁ%ﬁth&ﬂ@ £ steddMPeIndSERES 2ERE Yhibrsadogeenad

chanber, aSSOCIat dfir and second chanbers being in fluid comuni cation
with each otMertd vugh a conAmuni cati on hol €; housi ng an ink
absorbi ng nenber i athtagfi loke f16A is formed in a side wall 616 of

compartment 611A of an ink tank 2000 and a seal 617 is
applied thereto. During the refilling process, lid 630 is
opened, the depleted ink absorbing member 615A is removed,
the new ink absorbing member 615A is replaced in the tank,
and lid 630 is closed, as described above.

Next, ink is filled into the ink absorbing member
615A as described below. First, seal 617 is removed. Ink
_tank 2000 is then rotated by 90° so that firxrst chamber 611 is
above second chamber 612 as shown in FIG. 6, thereby
affording access to an open through hole 616A. The supply
needle 4300 of injection device 4000 is inserted into
compartment 611A via through hole 616A, and ink is thereafter
injected into the tank. In a preferred embodiment, the tip
of the supply needle 4300 is first positioned in the vicinity
of communicating hole 610’ and ink is injected into second
chamber 612. Thereafter, supply needle 4300 is slightly
retracted and ink is injected into ink absorbing member 615A,
so that ink is effectively supplied to first and secend
chambers 611A and 612. The through hole 616A is then closed
by seal 617. In an alternative embodiment, a rubber sheet
having a large resilient recovering force may be used in
place of seal 617. Supply needle 4300 would then pierce
. through the sheet and supply ink to the ink tank. Therefore,
seal 617 would not need to be removed and replaced in through

" hole 616A.
| If ink absorbing member 615A does not need to be
replaced with a fresh ink absorbing member, ink may be
supplied to replenish the ink tank via through hole 616A by
using injection device 4000 while '1id 630 remains closed on
the top of container 601. |
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said first and second chanbers; fixing alid to the toBEBLAGEMaNJnﬁﬁEET
tank cartridge, said lid being formed with a seal able hole forned therein

ih registration with a chanber having an ink absorbing nmenber therein;

passi ng an i nk supply needl e of an ink repleni shnment device through said

seal abl e hole and into said ink absorb+nt¢ nenber ; openi ng a seal
situated in said ink.replenishment device opposite said ink supply needl e;

and supplying ink to said i nk absorbing nenber froman ink tank of

sai d i nk repleni shnent devi ce. 34. A met hod of replenishing an ink

tank cartridge for_an ink-jet type recording_device w.th ink, congrising
the steps of: Reference is now made to FIGS. 7 and 8(a) and (b)

which depict an ink tank 5000 constructed in accordance with
a third embodiment of the invention. Like elements are given
. like reference numerals, and are not described here again.

A container 6100 is divided into first and second
chambers 6120 and 6120A by a partition 6110 and chambers 6120
and 6120A house ink absorbing members 6200 and 6300,
respectively. A 1lid 6130 is detachably fixed to the top
opening of container 6100 so that first and second chambers

- 6120 and 6120A are opened at the same time. An engaging
portion 6132 which is formed in the periphery of 1lid 6130 and
directed inward is detachably engaged with a rib 6140 which
is formed on container 6100 and directed outward.

" To refill the ink tank, inward'engaging portion 6132
is disengaged from outward rib 6140, and lid 6130 is removed
from the top of container 6100 as shown in phantom. Depleted
ink absorbing members 6200 and 6300 are extracted from first
and second chambers 6120 and 6120A, and fresh ink absorbing
members 6200 and 6300 are then loaded into chambers 6120 and
6120A respectively. If either of the depleted ink absorbing
members 6200 or 6300 is not damaged and can be reused, then
that ink absorbing member need not be replaced.

As in the first embodiment, the depleted ink tank
5000 may not have an ink absorbing member in second chamber
6120A. Also, during the refilling process ink absorbing
member 6300 in second chamber 6120A may also be replaced, if
necessary.

Next, refilling the ink tank shown in FIGS. 7 and 8
will be described.

In ink tank 5000 after the ink is depleted, inward
engaging portion 6132 is disengaged from outward rib 6140,
and lid 6130 is pulled up in the direction of arrow a; (FIG.
B(a)) so that lid 6130 is removed from container 6100. This
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E%O partitioning the interior of an ink tank cartri d&EgL@CfEMEfNTatSHEET

| east one second chanber and at | east one first chanber associated with
sai d second chanber, said associated first and second chanbers being in
fluid communication with each other through a communication hol e;
"housing an ink absorbing menber in eaehisef -an associated first and second

chanbers; releasably fixing alid to the top of said ink tank
cartridge, said Iid having a sealable hole in registration with said at
| east one of said second chanbers; passing an ink supply needl e of

an ink injection
movement of lid 6130 opens first and second chambers 6120 and

6120A of container 6100.

Ink absorbing members 6200 and 6300 are then
extracted from first and second chambers 6120 and 6120A in
the direction of arrow b, (FIG. 8(a)) if necessary. Fresh
ink absorbing members 6200 and 6300 are then forcedly pushed
into first and second chambers 6120 and 6120A in the
direction of arrows cy and d; so as to be housed in chambers
6120 and 6120A under compression (FIG. 8(b)).

A sufficient amount of ink is thereafter injected
into ink absorbing members 6200 and 6300 by using injection
device 4000. TFinally, lid 6130 is lowered in the direction
of arrow e, so as to contact with the top opening of
container 6100. Inward engaging portion 6132 is engaged with
outward rib 6140, thereby sealing lid 6130 and completing the .
refilling process. .

Reference is now made to FIGS. 9 and 10 which depict
an ink tank constructed in accordance with a fourth
embodiment of the present invention. Like elements from
previous embodiments being given like reference numerals, the
primary difference being a removable partition for defining a
single chamber. Ink tank 5000 includes a partition 6110
which separates a first chamber 6120 from a second chamber -
6120A. Partition 6110° is detachably and slidably attached
to container 6100 as indicated by the phantom line 6110~.
Partition 6110° can be removed to form a single chamber as a
combination of chambers 6120 and 6120A.

As shown in FIG. 10, to refill the ink tank, after
removing lid 6130, a depleted ink absorbing member 6400 is
removed, and partition 6110’ is also removed in the direction
indicated by arrow g,. Thereafter, an integrated ink
absorbing member 6500 is loaded so as to f£ill container 6100.
Ink is then injected into absorbing member 6500 by injection
device 4000. Lid 6130 is then reattached. . -
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devicé through sai d seal able hole into said second chanber; REPLACEMENT SHEET
injecting ink into said at | east one second chanber, thereby replenishing

sai d associated first 'and second chanbers with ink.. 35. A nmethod
of replenishing an ink tank cartridge for an ink-jet type recordi ng device
with ink, conprising the steps of: - 16 artitioning the interior of an

i nk tank cartridge to format | east one second chanber and at |east one
first chanber associated with said at |east one second chanber, said

associated first and geg¢epdnebaidenisw irddy o) Fies.d 100amdnileaivhaBhwikpieach
ot her through

I n one of saidﬁééggg%gkgggbgpggggﬁaog%dgﬁﬂ‘5%%#%%?5F%%ACQ§°%b§g%Bhgggnﬁgger

to the top of tsakd cfnkheafikurtiht embodiment d |Replenishmeatnpdcki 7008

seal abl e hol € A1Ad (oBCEeban! Hah@OLAS TG4 | Ok WddbtitgOetBEl g300CI ated

E W AR ol - W 6 LTS A
includes a storage unit 6500 having at least a top wall 6511
and bottom wall 6514 and encloses an ink absorbing member
6500 impregnated with ink. Ink absorbing member 6500 has
previously been compressed and is housed in cube-like hollow
storage unit 6510, which is made of an air-impermeable
material which is a lamination of thin plastic sheets or
metallic foils by way of example. A through hole 6512 is
formed in top wall 6511. Through hole 6512 can be opened by
means of a releasable seal 6513. Similarly, a through hole
6515 is formed in a bottom wall 6514 and through hole 6515
can be opened by means of a releasable seal 6516.

Replenishment pack 7000 is employed in the following
manner. Partition 6110’ of ink cartridge 6000 is removed
from container .6100, and releasable seals 6513 and 6516 are
removed from the storage unit 6510. Storage unit 6510 is
then loaded into container 6100 and is attached to imk supply
port 620 to supply ink to the printer. Storage unit 6510 may
be attached to ink supply port 620 by through hole 6515
formed in bottom wall 6514, and a filter 621 which is made of
a flexible material such as plastic (for example, see the
reference numeral 621 in FIG. 12) may be attached to the
opening.

When compressing ink absorbing member 6500, the
compression may be conducted on the whole of the member, or
alternatively the compression may be conducted in a selective
manner in the lateral directions or in the vertical
directions. ' _

A plural numbei of storage units 6510 may store a

- plurality of ink absorbing members 6500, respectively
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¥ 3y R ATTRIT te e
associated first and second chanbers which is free of an ink ab§@5ﬁhﬁ%§MtN‘ SHEe
menber; and injecting ink into said one of said first
and second chanbers which is free of an i nk absorbing nenber, thereby
repl eni shing said associated first and second chanbers w th ink .

- 17 -

absorbing inks of different colors such as yellow, magenta,
and cyan. The storage units may selectively be attached and
detached in the respective first chamber 611A, 611B, and 611C
shown in FIG. 3.

Reference is now made to FIG. 13 which depicts an ink
tank 8000 and ink replenishment tool 9000 constructed in
accordance with a fifth embodiment of the invention. Like

elements from previous embodiments are indicated by reference
numerals.

An ink tank 8000 has a lid 1300 fixed to a container
1000. Container 1000 is divided into a first chamber 611 and
a second chamber 612 which communicate with each other '
through a communicating hole 610°. An ink absorbing member
615 is disposed in first chamber 611. An. air vent hole 1330
is formed in lid 1300.

A replenishment tool 9000 shown in FIG. 34 is used to
refill container 1000. Replenishment tool 9000 includes a
tank 9100 coupled to a supply needle 9200. An air supply
hole 9300 is formed in the top of a replenishment tank 9100
from which a supply needle 9200 extends vertically down. Air
supply hole 9300 is closed by a releasable seal 9400, To
replenish ink, supply needle 9200 pierces into an ink
absorbing member 615 in a first chamber 611. Thereafter,
.releasable seal 9400 is removed as indicated by the phantom
line in FIG. 34 which opens air supply hole 9300, and allows
air into tank 9100. Thus, the air entering supply needle
9200 will allow ink to be released through supply needle
9200, into ink absorbing member 615. In order to allow air
in the interior of ink absorbing member 615 to escape when
ink is being refilled, in a preferred embodiment a small gap
is formed between air vent hole 1330 and supply needle 9200
or another air vent hole is provided in another portion of
the 1lid 1300.

REPLACEMENT SHEET
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36. A nmethod of replenishing an ink tank cartridge for anilﬂﬁgﬁyu¥$%%”.SHEET
recordi ng device wth ink, conprising the steps of:. partitioning
the interior of an ink tank cartridge to format |east one second chanber
and at | east one first chanber associated with said at | east one second
chanmber, said associated first and second ehanbers being in fluid

communi cation with each other through a comrunicati on hol e; housi ng
an ink absorbing nenber. in-at |east one of said associated first and second
chambers; formng a sealable hole in a side wall of said ink tank

cartridge in said conpartnent containing said ink absorbing nenber;

fixing alldto thint@Paglassed LAK 18"6nbROVELCOENK can pe BABRIEGAAN !Nk
supply needl e of an ink i bectlon evice through sard sealable Nol e into
sai d chanb&érteofRPRFALAGTrsAPA0; BRrapeEEBrRiVARFDELNCENWhile fallingedy ng

ink into sgkdvebgneRe, ihRewehby aBpbeni aAyNEmsandak kbbbl egacontddaed t h

' nk. in iﬁ%'abl@%bkﬂé &gﬁng'ﬁQE?”tTﬁgg, ink can be bu%%i&%bnwhich

" will enhance the reliability of the recording head. 1In a
preferred embodiment, an amount of ink which is approximately
smaller than half of the capacity of the first chamber 611
should be supplied.

Reference is now made to FIG. 14 which depicts an ink
tank constructed in accordance with a sixth embodiment of the
invention. Like elements from previous Embodiments are
indicated by like reference numerals, the primary difference
between this embodiment and ink tank 8000 being a
replenishment hole in the lid over the second chamber.

An ink tank 10000 has a first chamber 611 of
container 1000 which houses an ink absorbing member 615. In
order to directly supply ink to a second chamber 612 which is
‘adjacent first chamber 611 and does not house ink absorbing
member 615, a replenishment hole 2410 is formed in a lid 2400
fixed to container 1000. Replenishment hole 2410 is |
selectively closed in an openabie manner by a releasable seal
2420. When ink tank 10000 is to be refilled, replenishment
hole 2410 is opened by removing releasable seal 2420.
Thereafter, supply needle 4300 of injection device 4200 is
passed through replenishment hole 2410 and ink is supplied to
second chamber 612. In a preferred embodiment, it ié
preferable to form a small gap between replenishment hole
2410 and supply needle 4300 or form an air vent hole 10100 in
a portion of 1lid 2400 of second chamber 612 to allow air to
escape during replenishment.

In place of the releasable seal 2420, a rubber sheet
having a large resilient.recovering force may be used.

Supply needle 4300 would then pierce through the rubber sheet
as shown in FIG. 35 and ink would be supplied.
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each of said ink injection devices contains ink sufficient to RﬁﬁhAQ%Ngﬂﬂé%ﬁ

said ink tank cartridge one tine. 38. The i nk repl eni shnent set

,> Wherein each of said ink injection devices contains a respective one of a
plurality of colored inks. 39. A nethod of replenishing an ink
tank cartridge for an ink-jet type recori®ng device with ink, conprising
the steps of: partitioning the interior of an ink tank cartridge
with a center partition wall, said center partition wall

Reference is now made to FIGS. 15 and 16 which depict
previously mentioned injection device 4000 which has a
syringe-like shape. A scale 4200 is formed on the container
portion 4100 of injection device 4000, and scales M; to M,
are formed on supply needle 4300 along the longitudinal
direction thereof as shown in FIG. 16. When using injection
device 4200, the quantity of ink being supplied can be
monitored by viewing the scale 4200. The depth that supply
needle 4300 has been inserted into an ink absorbing member
can be detected by means of the scales M, to M; so that ink
is injected to the ink absorbing member at the desired depth.
Therefore, ink can be absorbed effectively throughout the
entire volume of the ink absorbing member. '~ Preferably, the
injection device 4000 is filled with ink which has been
previously degassed, and is wrapped and stored in an
air-impermeable material such as aluminum or an aluminum
laminate before béing used in the replenishment process.
This improves print quality by removing any air bubbles which
might remain in the ink absorbing member. As required,
degassed ink is stored in a storage pack (not shown) which is
made of a gas~impermeable material. A number of storage -
.packs and an associated empty injection device 4000 may be
supplied as an ink refill kit.

Reference is now made to FIGS. 17 and 18 which depict
an ink replenishment set 11000 constructed in accordance with
the invention. In ink replenishment set 11000, inks of
different colors are respectively filled in each of a
plurality of ink injection devices 4000A, 4000B, 4000C
described in FIG. 36. The injection devices are arranged on
a base plate 11100. An ink absorbing member 12000 may also
be placed on base plate 11100. These components may be
covered by a cover sheet 11200 having recesses 11300 to 11600
which correspond to the outer shapes of injection devices
4000 and ink absorbing member 12000, thereby constituting the
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32 bei ng detachably attached within said ink tank cartridgeREPkAG&MEN¥nSstT
| east one second chanber and at |east one first chanber associated with
sai d second chanber, said associated first and second chanbers being in
fluid conmunication with each other through an associ ated conmmuni cati on

hol e; housi ng an i nk absorbing reober in at | east one of said first
and second chanbers; rel easably fixing alid to the top of said ink
tank cartridge, said |id being renovabl e; renoving said lid,
renovi ng saj d ink

removi ng sartF &R tﬁﬁgﬁﬁéﬁﬁEgg%ég}6#&3%5@%$ﬁf+%$2§$€?E%$£gaPﬁ PARY ank
cartridge dedvercdsimetaskbziditisl femstednfiremecbasie chhaber 31100, one of
the injection devices 4000 and the ink absorbing member 12000
are taken out from the recess and are used to replenish ink.
Further, ink injection device 4000 containing ink and
ink absorbing member 12000 may be separafely packed in
separate ink replenishment sets rather than packed in a
single ink replenishment set. If the black ink tank and the
color ink tanks have different volumes, a number of ink
absorbing members may be provided, each corresponding to the
volume of the associated ink tank. These different ink
absorbing members may be provided in the same or different
" ink replenishment sets. The corresponding ink injection
devices would also have an amount of ink sufficient to
replenish the associated ink tank and ink absorbing member.
' As shown above, the ink injection device may be
provided with ink already contained therein. However, it is
also possible to provide a storage pack with ink contained
therein, and an empty ink injection device. These may be
provided in the same or different replenishment sets. It is
. possible to provide any combination of ink, ink tanks, ink
injection devices and ink absorbing members without departing
from the spirit of the iﬁvention.
The invention as described above results in the
following benefits: .
(1) The ink tank can be reused.
Since ink or an ink absorbing member can easily be
supplied to the chambers separated from each other by a
partition in the container of the ink tank, the ink tank can
be used over and over for a long time. Since the depleted
~ink tank is not required to be disposed of, moreover, the
environment is prevented from being polluted. Therefore, the
invention is highly effective.
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| oadi ng a second i nk absorbing nenber into said interior of S&E&LAGQMEHIkSHEET
cartridge, said second ink absorbi ng menber. bei ng di nensi oned to occupy
substantially all of the space in said interior of said ink tank cartridge
defined by associated first and second chanbers; injecting ink into
sai d second ink absorbing nenber with an2infecti on device;.

replaceing said lid, thereby sealing said ink tank cartridge.

40. An ink tank cartridge for an ink-jet type

(2) The ink replenishment process is conducted in a
clean manner.

By opening the 1lid of the container of the ink tank,
the ink absorbing member may be replenished with ink in a
clean manner without staining anything outside the ink tank.
Alternatively, since ink can be supplied by using the ink
injection device or the ink replenishment tool without
opening the lid of the container, the user is prevented from
being soiled by the ink. _

{3) The ink replenishment process is conducted
efficiently.

A precise amount of ink can be supplied effectively
to the chamber housing the ink absorbing member or ink, by
using a replenishment pack, an injection device, or a
replenishment set. Therefore, the efficiency of the
replenishment work can be improved.

It will thus be seen that the objects set forth
above, among those made apparent from the preceding

. description are efficiently attained and, since certain
changes may be made in carrying out the abowve construction
and method set forth without departing from the spirit and
scope of the invention, it is intended that all matter
contained iﬁ the above description and shown in the
accompanying drawings shall be interpreted as illustrative
and not in a llmltlng sense.

It is also to be understood that the followxng claims
are intended to cover all of the generic and specific
features of the invention herein described, and all
statements of the scope of the invention which, as a matter
of language, might be said to fall there between.
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recordi ng apparatus, conprising: a chanber for storlr@ﬁEQAQ5MFNT Sreel
absor bi ng nenber;

|id attached to the top of said chanber, at |east a portion of sai d I|d
bei ng sel ectively openabl e; and a wall of said cartridge bein
formed wth a selectively openabl e through hol e throgghgwhrch”"ﬁ’gaﬁﬁgé

\\\\\\\\\\\\\\l\\\\ I

CLAIMS

' WHAT IS CLAIMED IS: ,
1. An ink tank cartridge for an ink-jet type
. recording apparatus comprising: | |
' a first chamber;
a second chamber associated with said first chamber;
an ink absorbing member stored in at least one of
said first and second chambers;
a partition wall separating said first chamber from
said second chamber;
and

W 0 N W N

-
o

a lid attached to the top of said cartridge, at least
a portion of said lid being selectively openable, said
openable portion of said 1lid correspondlng to at least one of
said chambers.

o o
O TR

2. The ink tank cartridge of claim 1, wherein said
portion of said lid which is openable corfesponds to said
first chamber.which contains said ink abéorbing member.

3. The ink tank cartridge of claim 1, wherein said
partition wall is detachably attached within said cartridge.

4. The ink tank cartridge of claim 3, further
comprising an ink absorbing member contained in said ink tank
cartridge when said partition wall is removed.

5. ° The ink tank cartridge of claim 1, further
comprising an ink supply port formed in a wall of said first
chamber for transmitting ink to the exterior of said
cartridge and an ink replenishment pack, said ink
replenishment pack housing an ink ébsorbing member containing
ink, said replenishment pack having at least a top wall and a
bottom wall and being formed with a first selectively
6penable through hole in said top wall, and a second
selectively openable through hole being formed in said bottom
wall thereof, said ink replenishment pack being dimensioned
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I njected. - 41. An ink-jet type recording %F@&W@E%EfWSFEET
outputting ink onto a recordi ng nedium conprising: : a recordi ng

hhead for ejecting ink; and an ink tak cartidge—bei-ng—+rempvably
nount abl e onto said recordlng head of said ink-jet type ' ar at us
for delivering ink thereto, said ink tarddcartridge furhiﬁmm Hﬁ"”ﬁHm

a chanber for storing an ink absorbi ng nenber;

11 to be loaded into at least said first chamber of said ink
T 12 tank cartridge and to receive said ink supply port through

13 ‘'said through hole in said bottom wall of said ink

14 replenishment pack.

6. The ink tank cartridge of claim 5, wherein said
partition wall is detachably attached within said cartridge,
said replenishment pack being dimensioned to essentially
occupy said first and second chambers.

7. The ink tank cartridge of claim 1, wherein said
ink absorbing member is in said first chamber, the volume of
said ink absorbing member before insertion in said first
chamber is larger than the volume of said first chamber.

8. The ink tank cartridge of claim 1, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber which contains
said ink absorbing member, said ink supply port transmitting
ink from said ink absorblng member, said ink absorbing member
being partlally compressed by said ink supply port Ln the
vicinity thereof.

9. The ink tank cartridge of claim 8, further
comprising a projection formed on an inside wall of said
first chamber and being disposed on a surface of said first
chamber opposite said ink supply port, said projection
further aiding to compress said ink absorbing member against
-said ink supply port.

10. The ink tank cartridge of claim 9, wherein the
volume of said ink absorbing member before insertion in said
first chamber is larger than the volume of said first
chamber.

11. The ink tank cartridge of claim 1, further
comprising a plurality of said first and second chambers and
partition walls, each first chamber being separated from a
corresponding second chamber by a partition wall} each said
first chamber housing a corresponding ink absorbing member, a
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alid attahced to the top of said cartridge, at |least a porticﬁﬁQkAngﬁNﬁ'ﬁyEET'

bei ng sel ectively openable; and : a wall of said cartridge being
formed with a selectively openabl e through hole through which ink can be

o Rl 1 ]

portion of said lid being openable corresponding to each said
first chamber.

12. The ink tank cartridge of claim 11, wherein
said partition wall is detachably attached within said
cartridge. '

13. The ink tank cartridge of claim 12, further
comprising an ink absorbing member contained in said ink tank
cartridge when said center partition wall is removed.

14. The ink tank cartridge of claim 11, further
comprising an ink supply port formed in a wall of each of
said first chambers and an ink replenishment pack, said ink
replenishment pack housing an ink absorbing member containing
ink, said replenishment pack having at least a top wall and a
bottom wall and being formed with a first selectively
.openable through hole in said top wall, and a second
selectively openable through hole being formed in said bottom
wall theréof, said ink replenishment pack being dimensioned
to be loaded into at least said first chamber of said ink
tank cartridge and to receive the associated ink supply port
through said through hole in said bottom wall of said ink
replenishment pack.

W 0 N Oy B W N WY WD NG
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15. The ink tank of claim 14, wherein said
partition wall is detachably attached within said cartridge,
said replenishment pack being dimensioned to essentially
occupy associated first and second chambers.

16. The ink tank cartridge of claim 11, wherein the
volume of each of said ink absorbing members before insertion
in a first chamber is larger than the volume of each of said
_corresponding first chambers.

17. The ink tank cartridge of claim ll, further

. comprising an ink supply port extending through and
projecting from a wall of each of said first chambers, said
ink supply ports transmitting ink from said ink absorbing

w NN
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22. A method of replenishing an ink tank cartridge for.an inﬁﬁPéﬁCFVEQT SHEET

recordi ng device wth ink, .conprising the steps of: formng a
chanber in said ink tank cartridge; housi ng a;ragg%?xﬁﬂlﬂimLﬂBnb
in said chanber; fixing a lid to the top of s t ank

cartridge, said Iid being formed w th-az2seal able hol e; f “\Tm “lm“}
passing an ink supply needl e of an ink repl eni shnment ﬂ “

seal abl e hole and into said ink absorbing nmenber; - = ofenkng a Sea
situated in said ink replenishnment device opposite said ink supply needl €;
and supplying ink to said ink absorbing nenber froman ink tank of

sai d i sk repbebesspesaideihkeabsorbing member being partially compressed
6 by said ink supply port in the vicinity thereof.

18. The ink tank cartridge of claim 17, further:

. comprising & projection formed on an inside wall of each of
said first chambers and being disposed on a surface of each
said first chamber opposite the associated ink supply port,
said projection further aiding to compress said ink absorbing
member against said ink supply port.

19. The ink tank cartridge of claim 17, wherein the
volume of each of said ink absorbing members before insertion
in first chamber is larger than the volume of each of said
corresponding first chambers. _

20. The ink tank cartridge of claim 1, further
comprising a selectively openable through hole formed in a
wall of said cartridge through which ink can be injected.

. 21. The ink tank cartridge of claim 20, wherein the
volume of said ink absorbing member before insertion in a
first chamber is larger than the volume of said first

- chamber. _

22, The ink tank cartridge of claim 20, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber, said ink supply
port transmitting ink from said ink absorbing member, said
ink absorbing member being partially compressed by said ink
supply port in the vicinity thereof.

23. The ink tank cartridge of claim 22, further
comprising a projection formed on an inside wall of said
first chamber and being disposed on a surface of said first
chamber opposite said ink supply port, said projection
further aiding to compress said ink absorbing member against
said ink supply port.

24. The ink tank cartridge of claim 23, wherein the

_Nl—‘O\M-&‘WNHJ\ML‘WNH-&-WNHwNH#wNHO\MwaH

volume of said ink absorbing member before insertion in said
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43. A nmethod of replenishning an ink tank cartridge for an |nk-yétf¥y%ﬂWENT SHEE
recording device with ink, conprising the step of : - formng a
chanmber in said ink tank cartridge; housi ng ‘an Nk absor bi ng nmenber

in said chanber; attaching a lid to the top of mumlu ‘mmml““'
cartridge, at |east one portion of said |26l being open4
injecting ink. into said chanber with an ink injection devic¢e thrbugh sai d

openabl e portion. * C LM *
3 first chamber is larger than the volume of the said first
4 chamber.
1 25. The ink tank cartridge of claim 1, wherein said
2 ink tank cartridge is constructed to be removably mounted on
3 said recording apparatus so that a needle thereof is received
4 in said ink supply port.
1 26. An ink tank cartridge for an ink-jet type
2 recofding apparatus, comprising:
3 a tank body having exterior walls;
4 a first chamber in said tank body defined in part by
5 said exterior walls;
6 a second chamber in said tank body defined in part by
7 said exterior wall; .
8 an ink absorbing member stored in at least one of
9 said first and second chambers;
10 a partition wall separating said first chamber from
11 said second chamber;
12 at least one of said tank body exterlor walls being
13 ' formed with an ink injection port.

27. . The ink tank ca:trldge of claim 26, wherein
said ink injection port is formed in said first chamber which
stores said ink absorbing member

28. The ink tank cartridge of claim 26, wherein

. said ink injection port is formed in said second
chamber.which is adapted to store ink and is free of an ink
absorbing member, said partition wall permitting the passage
of ink between said first and second chambers.

29. The ink tank cartridge of claim 26, further
comprising an ink supply port extending through and
projecting from a wall of said first chamber which contains
an ink absorbing member, said ink supply port transmitting
ink from said ink absorbing member, and said ink absorbing
member being partially compressed by said ink supply port in
the vicinity thereof.
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injecting ink into said one of said first and second 20 chanbers which is
free of an ink absorbing nmenber, thereby 21 repl eni shin ' i—at ed
first and second chanbers with 22 ink 1 57

)

57 A net hod -Qf g
repl enishing an ink tank cartridge 2 -f®7 an ink-jet u“waﬂgmmw ce
with ink, conprising the 3 steps of: 4 par.ﬂ‘m ! *
interior of an ink tank cartridge to 5 format |east ®ne®second chamber
and at | east one first 6 chanber associated with said at | east one second

chanber, 7 said associated first and second chanbers being in fluid 8
comunikation with 88ch ofher inkr Sagk sazsxidaecefi 6daim &9, further

2 comprising a projection formed on an inside wall of said

first chamber and being disposed on a surface of said first
chamber opposite said ink supply port, said projection
further aiding to compress said ink absorbing member against
said ink supply port.

. 31. The ink tank cartridge of claim 29, wherein
said cartridge is constructed to be removably mounted on said
recording apparatus so that a needle thereof is received in
said ink supply port.

32. An ink tank cartridge for an ink-jet type
recording apparatus, comprising:

a plurality of chambers;

an ink absorbing member stored in at least one of
said chambers;
and

a lid attached to the top of said cartridge, at least
a portion of said lid being openable, said openable portion
of said lid corresponding to at least one of said chambers..

33. The ink tank cartridge of claim 32, wherein
said chambers store at least one color ink.

34 An ink-jet type recording apparatus for
outputting ink onto a recording medium, comprising:

a recording head for ejecting ink; and

an ink tank cartridge being removably mountable onto
said recording head of said ink-jet type recording apparatus
for delivering ink thereto, said ink tank cartridge further

" comprising:
a first chamber;

a second chamber associated with said first chamber;

10 an ink absorbing member stored in at least one of
11 said first and second chambers; '

12 a partition wall separating said first chamber from
13 said second chamber; and
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1
9 housi ng an i nk absor bi ng nenber in at least one of FGACLYIENY SrcET
associ ated first and second chanbers; 11 formng a seal able hole

i*n a side wall of said ink 12 t ank cartrldge in sa%d—egnpaLLnEnL____

containing said ink 13 absorbing nmenber; 14
top of said ink tank cartridge: 15 - 26 - passwng”!m "u l ﬂmmmeedl e
of an ink injection 16 devi ce through said seal ab

chanber 17 cont ai ni ng said ink absorbi ng nenber ;' and 18

injecting ink into said chanber, thereby replenlshlng 19 said ink tank
cartridge wth ink. 1 The ink repl eni shnent, set of claim
45, wHérein 1 each éﬁds&tﬂaphﬁdlﬁPe@PFoﬁ°@e@ﬁc§§1@oﬁﬁﬁﬁﬁ§49ﬂq:ﬁHfMQ§§§u
to 3 1srep|anp&&&&6h &&l@auaklmanbeaagt@um@aﬂmVéﬂylapeﬂhble, said 56.

The ink replenlsgqe &Ia|n14 wher ei n Qﬁg i d %Pk

i nj ecti®on dOPFLEEEoRP n, ofc S53& gcﬁ:r?é:r:?sl’ é’filé‘gp gtlt &5t cod}%r%fd
I nks. 17 said chﬁﬁbersA nmet hod of replenishing an ink tank cartridge 2

for anink-jet typeggecor ghng deybee Yrbh LakraifiPhibsaldcide sdx Steps of

2 outputting ink onto a recording medium, comprising:
3 a recording head for ejecting ink;
4 an ink tank cartridge being removably mountable onto
5 said recording head of said ink-jet type recording apparatus,
6 said ink tank cartridge further comprising: |
7 a tank body having exterior walls;
8 a first chamber in said tank body defined in part by
9 said exterior walls;
10 a second chamber in said tank body defined in part by
11 said exterior walls, said second chamber being associated
12 with said first chamber;
13 _ an ink absorbing member stored in at least one of
14 said first and second chambers;
15 a partition wall separating said first chamber from
16 'said second ‘chamber; '
17 . at least one of said tank body exterior‘walls being
18 formed with an ink injection port; and
19 a seal member sealing said ink injection port and
20 adapted to permit ink injection through said port..

R

36. A system for supplying ink to an ink-jet type

2 recordlng apparatus and for outputting ink onto a recording
3 medium, comprising: |
4 a recording head for ejecting ink;
5 an ink tank cartridge being removably mountable onto
6 said recording head of said ink-jet type recording apparatus
7 for delivering ink thereto, said ink tank cartridge further
- 8 . comprising: '
9 a first chamber;
10 a second chamber associated with said first chamber;
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4 partitioning the interior of an ink tank cartri dg@E@LAcﬁMENTaSHEET
center partition wall, said center partition mall

REPLACEMENT SHEET - 36 - 6 bei ng
detachably attached within said ink tank cartrldge To 7 format Teast

one second chanber and at .| east one fi4+ 29 & chanber ald
second chanber, said associated 9 first and second’ 4mﬂm !m"“"m

fluid conmunication with 10 each other through an associcated *

conmuni cat i on hol e;

11 an ink absorbing member stored in at least one of
12 said first and second chambers;
13 '~ a partition wall separating said first chamber from
14  said second chamber; and
15 a lid attached to the top of said cartridge, at least
16 a portion of said lid being selectively openable, said
17 openable portion of said 1id corresponding to at least one of
18 . said chambers. |
1 37. A system for supplying ink to an ink-jet type
2 recording apparatus and for outputting ink onto a recording
3 medium, comprising:
4 a recording head for ejecting ink; and
S ~an ink tank cartridge being removably mountable onto
6 said recording head of said ink-jet type recording apparatus
7 for delivery of ink thereto, said ink tank cartridge further
8 comprising:
9 a tank body having exterior walls;
10 a first chamber in said tank body defined in part by
11 said exterior walls-
12 a second chamber in said tank body defined in part by
13 said exterior walls;
14 an ink absorbing member stored in at least one of
15 said first and second chambers; '
16 a partition wall separating said first chamber from
~7 said second chamber;
18 at least one of said tank body exterior walls being
19 formed with an ink injection port; and
20 a seal member sealing said ink injection port and
21 adapted to permit ink injection through said port..
1 38. An ink replenishment pack for use with an ink
2 tank cartridge for an ink-jet type recording apparatus,
3 comprising:
4 a housing having a top wall and bottom wall and being
5 formed with a first selectively openable through hole in said
Thﬂiiiie[ ﬁiimel“liei acod | REPLACEMENT SHEET|
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11 housing an ink absorbing menber in at |east one offEFAACEMENT SHEES

first and second chanbers; 13 releasably fixing alid to the top
of said ink tank 14 cartridge, said |id being renmovable; 15

renoving said lid; 16 renovi ng sai d i nk absorbing nmenber from
said first 17 chanber; 18 r-egovi-ng said wal |
fromsaid 19 interior of said ink tank cartridge Jmmmllmmlz”mhmlat ed 20
first and second chanbers; 21 | oadi ng a second i mk absorb

menber into said 22 “interior of said ink tank cartridge, said second I nk
23 absorbi ng mermber being di mensioned to occupy substantially 24 al | of.
the space in said.interior of said |nk tank cartridge defi ned by

associ & ed fHARWeddey AR SARaRskEelegtively openg %c"%l}fiﬂflg}h@ﬂfﬁo sai d
second 7 nk esergoifegmentiel shid BYddonaRdllEridn device; 28

replacejng said lid, thereb se sai.d i nk tank 29 artridge
58. Aén ink inj ect i°8h *F&y a)é(f g?"@sgé“%ﬂb[er? &Yahaining ink, said ink
absorbing member being retained in said housing in a
10 .compressed state, said ink replenishment pack being shaped

|
[}

and dimensioned to be loaded into said ink tank cartridge.

39. The ink replenishment pack of claim 38, wherein
said ink replenishment pack may be removably connected
through said through hole formed in said bottom wall to an
ink supply port of an ink tank cartridge.

40. The ink replenishment pack of claim 38, wherein
said replenishment pack contains a respective one out of a
plurality of colored inks.

41. An ink replenishment tool for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprising:

an ink supply needle adapted to be inserted into a
chamber of an ink tank cartridge; and

a tank adapted to hold ink and being formed with a
selectively openable air supply hole in a wall thereof, said
tank being in fluid communication with said needle whereby
ink is loaded into said ink tank cartridge.

| 42. The ink replenishment tool of claim 39, wherein

said ink sﬁpply needle is coupled with a lower wall of said
tank and said air supply hole is formed in a wall of said
tank opposing said ink supply needle.

43, An ink injection device for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprising: '

an ink supply needle adapted to be inserted into a
chamber of an ink tank cartridge;

a container portion in fluid communication with said -
ink supply needle, said container adapted to hold ink;

N R WwW N R W N W0 WN K W NRE S W N
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2 tank cartridge for an ink-jet type recording apparatus, 3 REPEAGEMENTNGHEET
4 an ink supply needle adapted to be inserted into a 5 chanber
of an ink tank cartridge; and 6 a scal g indicative of tThe

di stance of insertion of 7 said ink supply need| l i nk
supply needle. 1 59. An ink Bank cart|rﬂ| mﬂm Iﬂ "m: let type
2 recording apparatus, conprising: 3 ia chaeb 'or storing an

I nk absor bi ng nmenber ; _ o Thi s

Sheet s Been Replac e s . S
REPLACEVENT SHEET £CPfrst scale indicative of the quantity of ink

9 remaining in said container portion being formed on the

10 outside of said container portion; and

11 _  a second scale indicative of the distance of -

12 insertion of said ink supply needle is formed on said ink
supply needle.

L
(i

a4, The ink injection device of claim 43, wherein
said container portion is formed of a transparent material.

45. An ink replenishment set for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprLSLng

one or more ink injection devices, each of said lnk
injection devices including an ink supply needle adapted to
be inserted into a chamber of an ink tank cartridge, a
container portion'in fluid communication with said ink éupply
_needle; and ' '

O 0. O LN N

at least one ink-absorbing member dimensioned to
replace an ink absorbing member in said ink tank cartridge.

46. The ink replenishment set of claim 45, wherein
said container portion holds ink, a first scale indicative of

=
(=]

the quantity of ink remaining in said container portion being
formed on the outside of said container portion, and a second
scale indicative of the distance of insertion of said ink

S U s WwN

supply needle is formed on said ink supply needle.

e

47 . The ink replenishment set of claim 45, wherein
each of said ink injection devices contains a respective one
of a plurality of colored inks.

48. A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the
steps of:

partitioning the interior of an ink tank cartridge to
form at least one second chamber and at least one first
chamber associated with said second chamber, said associated

S WD WM
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4 alid attached to the top of said chanber, at | eaBEPRACEMENT SHEET
portion of said |id being selectively openable; and 6 a wall of

said cartridge being formed with a 7 sel ectively opEﬁab+e~f+w1nan—ho+e

t hrough which ink can be 8 injected. 1
cartridge for an ink-jet type 2 recer dng apparatu H 'gm j L
a tank body having exterior walls; 4 a cha

i nk absorbi ng nmenber; 5 at | east one of said tank .body wal | s
being forned 6 with an ink injection port; and 7 ' a sea
menber sealing said ink injection.port and 8 adapted to permt ink

i njectizon th&QBﬁhaﬁdldeﬂahH chambers beingbin flﬁﬁdl&bMMﬁhﬂdﬂwidMBQﬁﬂﬂing
apparatus for tting ink _onto.a

a recorddi ng® ﬁEQdoFBFr EEPPH Fﬁkasﬁﬁﬁlaﬁeaccommn%lcgﬁagﬁLh%ﬁ%REAELnge

bei ng reenovabl y nnuhbabhagoaho;nk absorbing member in at least one first
10 chamber; _ __'
11 releasably fixing a 1lid to the top of said ink tank

12 cartridge, said lid opening above said at least one first
13 chamber; ' _ "
14 opening said lid;
15 removing a depleted ink absorbing member and loading
16 a replacement ink absorbing member into said at least one
17 first chamber;
18 rotating said ink tank cartridge so that said first
19 chamber is positioned above said at least one second chamber
20 and injecting ink into said second chamber with an ink
21 injection device either before rearranging a depleted ink
22 absorbing member, before loading a replacément ink absorbing
23 member or after loading a replacement ink absorbing member or
24 after loading a replacement ink absorbing member;
25 _ injecting ink into said replacement ink absorbing
26 member; and _' ’ |
27 closing said 1lid, thereby sealing said first chamber.
1 49. The method of claim 48, further comprising the
2 step of replacing said depleted ink absorbing member with a
3 new ink absorbing member having a.vdlume before insertion in
4 a first chamber larger than the volume of said first chamber.
1 50. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:
4 partitidning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first
6 chamber associated with said at least one second chamber,
7 associated first and second chambers being in fluid
8 communication with each other through a communication hole;

REPLACEMENT SHEET] ———— |
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EPLACEgIENT SHEET

% said recording head of said ink-jet type recordlng appar atus
delivering ink thereto, said ink tank cartridge further 7 conprising: 8
a chanber for storing an ink absorbing nenber; 9 alid attahced

to the top of said cartridge, at least 10 a por;;ggfgi/gaLd/F%d’BEing
sel ectively openable; and 11 - 33 wall of : cCartrid

formed wwth a 12 sel ectively openabl e through hol M nk can
be 13 injected. 1 62. An ink-jet typew ratus for
2 outputting ink onto a recordi ng nedi um conpr|3|

recordi ng head for ejecting ink; and 4 an ink tank cartrldge
bei ng renovably nountable onto 5 said recording head of said ink-jet type
recordi ng apparatus 6 for delivering ink thereto, said ink tank cartridge

furthe® 7  conpri sPAYSiBY an ink abgorhiRgnHBEPDLREyiLAge8EheLifodMal | s:

10 associated first and second chambers;
11 releasably fixing a lid to the top of said ink tank
12 cartridge, said lid being removable;
13 removing said 1lid; :
14 injecting ink into each of said ink absorbing members
15 with an injection device;
16 - attaching said lid, thereby sealing said ink tank
17 cartridge.
1 51. - A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:
4 partitioning the interior of an ink tank cartridge to
5. form at least one second chamber and at least one first
6 chamber associated with said second chamber, associated first
7 and second chambers being in fluid communication with each
8 other through a communication hole;
9 housing an ink absorbing member in at least one of
10 said first and second chambers;
11 fixing a lid to the top of said ink tank cartridge,
12 said lid being formed with a sealable hole formed therein in
13 regiétration with a chamber having an ink absorbing member
14 - therein;
15 passing an ink supply needle of an ink réplenishment
"4 device through said sealable hole and into said ink absorbing
17 member; _
18 opening a seal situated in said ink replenishment
19 device opposite said ink supply needle; and
20 supplying ink to said ink absorbing member from an
21 ink tank of said ink replenlshment device.
52. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprisihg the
3 steps of: '
| “"‘1;1;’;;77 REPLACEMENT SHEET
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58- 9 'a.chanber for storing an ink absorbing neﬁggFACEMENT SHEET

at |l east one of said tank -body walls being forned 11 with an ink

Fnjection port; and 12 a seal nenber seaL#ng—sapd_Lnk_Ln%ecLlon
port and 13 adapted to pernit ink injection thro sai
63. A nmethod of replenishing an ink-tamk-cartri dgeumul umflmmlmmllet
type recording device with ink, conprising the 3 s c
form ng a-chanber in said ink t ank cartridge; 5 " housing an ink
absor bi ng nenber in said chanber; 6 fixing alid to the top of
said ink tank cartrigigsitioning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first
6 chamber associated with said second chamber, said associated
7 first and second chambers being in fluid communication with
8 each other through a communication hole;
9 housihg an ink absorbing member in each of an
10 associated first and second chambers;
11 releasably fixing a lid to the top of said ink tank
12 cartridge, said lid having a sealable hole in registration
13 with said at least one of said second chambers; |
14 passing an ink supply needle of an ink injection
15 device through said sealable hole into said second chamber;
16 injecting ink into said at least one second chamber,
17 _ thereby replenishing said associated first and second
18 chambers with ink..
1 53. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:
4 partitioning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first
6 chamber associated with said at least one second chamber,
7 said associated first and second chambers being in f£luid
8 communication with each other through a communication hole;
9 housing an ink absorbing member in one of said
"0 associated first and second chambers;
1l fixing a lid to the top of said ink tank cartridge,
12 said lid being formed with a sealable hole formed therein in
13 registration with one of each associated first and second
14 . chambers;
15 passing an ink supply needle of an ink injection
16 device through said replenishment hole into the one of said
17 associated first and second chambers which is free of an ink
18 absorbing member; and

—_________________.
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7 said lid being formed with a sealable hole formed therei n; REPLACEMENT SHEET
passing an ink supply needle of an ink replenishment 9 device' t hr ough
sai d seal able hole and inte said ink 10 absor bi ng nmember;

opening a seal situated in said ink replenishnent 12 ' i d
i nk supply needle; and 13 supplsyi-ng ink to s m’mmmﬂmallmmr
menber froman 14 I nk tank of said ink repl eni shnent viccer |[n s *

64. A nmet hod of replenishning an ink tank cartridge 2 for an ink-jet-

type recording device with ink, conprising the 3 step of: 4

form a chanber i L 4 DKy rdr4 :
absorg?ng menber mﬂé Hfé;?bﬁ]@%b@@ 4did!%ne 5°f s lc}]gflér%edﬂtl tﬁg top of
sai d 20k ta¢tkamber%awhx¢l@|ges éreeetafsta@n@nlpoaw@rbmgsla@abwd Bhergby

openabje; 8pgp f@ﬁhéhln% said aéé%é?ét@@ fﬂfst”éﬂdséééoﬁ@aaﬁéﬁb&kéhwﬁﬂh'”k
I njection 10 devi ce Through said openable portion.

met hod2 of rﬁﬁkenlshlng an ink tank cartridge 2 for an I nk-j et type
recording device wigd, i nkn mtidd SdfHgrdglenishing an ink tank cartridge

2 for an ink-jet type recording device with ink, comprising the
3 steps of: .
4 partitioning the interior of an ink tank cartridge to
5 form at least one second chamber and at least one first |
6 chamber associated with said at least one second chamber,
7 said associated first and second chambers being in fluid
8 communication with each other through a communication hole;
9 housing an ink absorbing member in at least one of
10 said associated first and second chambers;
11 forming a sealable hole in a side wall of said ink
12 tank cartridge in said compartment containing said ink
13 absorbing member;
14 - fixing a lid to the top of said ink tank cartridge;
15 passing an ink supply needle of an ink injection
16 device through said sealable hole into said chamber
17 containing said ink absorbing member; and
18 injecting ink into said chamber, thereby replenishing
19 said ink tank cartridge with ink.
1 55. The ink replenishment set of claim 45, wherein
2

each of said ink injection devices contains ink sufficient to
replenishment said ink tank cartridge one time.

56. The ink replenishment set of claim 45, wherein
each of said ink injection devices contains a respective one
of a plurality of colored inks.

57. A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the
steps of: _

partitioning the interior of an ink tank cartridge
with a center partition wall, said center partition wall
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3 steps of: 4 housi ng an i nk absorbing nmenber in Sgﬁgb%ﬁ%ﬂ%@F;SHEET

- 39 - 5 formng a sealable hole in a side wall of said
-knk 6 tank cartridge in said chamber containing said ink absorbing 7
menber; and 8 injecting ink into said chamber with an ink
I njection 9 di vice through said sealapke-hol e. 66. _ An _ink
replent shrrent pack for use with an ink A
_ _ * ¢ L K 5 =
6 being detachably attached within said ink tank cartridge, to
7 form at least one second chamber and at least one first
8 chamber associated with said second chamber, said associated
9 first and second chambers being in fluid communication with .
10 each other through an associated communication hole;
11 housing an ink absorbing member in at least one of
12 said first and second chambers;
13 releasably fixing a lid to the top of said ink tank
14 cartridge, said lid being removable;
15 removing said 1lid;
16 removing said ink absorbing member from said first
17 chamber;
18 removing said center partition wall from said.
19  interior of said ink tank cartridge defined by associated
20 first and second chambers; .
21 ' loading a second ink absorbing member into said
22 interior of said ink tank cartridge, said second ink
23 absorbing member being dimensioned to occupy substantially
24 all of the space in said interior of said ink tank cartridge
25 defined by associated first and second chambers;
26 - injecting ink into said second ink absorbing member
27  with an injection device;
28 .. replaceing said lid, thereby sealing said ink tank
29 cartridge.
1 58. An ink injection device for use with an ink
2 tank cartridge for an ink-jet type recording apparatus,
3 comprising: _
4 an ink supply needle adapted to be inserted into a
5 chamber of an ink tank cartridge; and
6 a scale indicative of the distance of insertion of
7 said ink supply needle formed on said ink supply needle.
1 59. An ink tank cartridge for an ink-jet type
2 recording apparatus, comprising:
3

a chamber for storing an ink absorbing member;
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2  tank cartridge for an ink-jet type recording apparatus, 3 RERBHAGEMENG.SHEET
4 a housing having a top wall and bottom wall one

portion of said top wall and at |east one portion of said 6 om wal |
bei ng openable; and 7 ' an ink absor bi ng mm‘t m\ “ i nk,

said ink 8 absor bi ng nenber being retaidved in sgn

conpressed state, said ink replenishment pack being sﬁaped | O and

di mrensioned to be |l oaded into said ink tank cartridge. 1

The ink repl eni shnent  pack of claim66, wherein 2 said ink replenlshnenp
pack n#y be renovabaylidnattacted tOthheughpsafdsaﬁdnahhmbparthaglbasge@ in
said b tto [ y caly 1 dge

68. TR rEchoof  padf, 128 PURRoY pRiclcively oiendile;c i
replenﬁshnent pack éoW?&ln§fasﬁé§p§éFF¥éd6ﬁeb§&Pgoﬁ°§msd Wpﬁbréllty of
coloreqg inkgeléctively opef@bleAthRblgH AblecrRheduyh RGidh ik (K be
cartridge 2 for gn I nk-jet type recording device™with ink, conprising the
3 st &ps ofinigcte form ng a chanber in said ink t ank cartridge

fornmedi 60. An ink tank cartridge for an lnk-jet type
2 recording apparatus, comprising:
3 a tank body having exterior walls;
4 a chamber for storing an ink absorbing member;
5 at least one of said tank body walls being formed
6 with an ink injection port; and
7 '~ a seal member sealing said ink injection port and
8 ~adapted to permit ink injection through said port.
1 61. An ink-jet type recording apparatus for
2 outputtlng ink onto a recording medium, comprising:
3 a recording head for ejecting ink; and
4 an ink tak cartidge being removably mountable onto
5 said recording head of said ink-jet type recording apparatus
6 for delivering ink thereto, said ink tank cartridge further
7 comprising:
- 8 a chamber for storing an ink absorbing member;
9 a lid attahced to the top of said cartridge, at least
10 a portion of said lid being selectively openable; and
11 a wall of said cartridge being formed with a
12 selectively openable through hole through which ink can be
L3 injected.
1 62. An ink-jet type recording apparatus for
2 outputting ink onto a recording medium, comprising:
3 . @ recording head for ejecting ink; and
4 an ink tank cartridge being removably mountable onto
5 said recording head of said ink-jet type recording apparatus
6 for delivering ink thereto, said ink tank cartridge further
7 comprising: :
8 a tank body having exterior walls; s

RLPLACEMEN’I bi{EET
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5 wth a openable lid; 6 | opening said lid; 7 HEPLAC%MEQTHQHEET

an i nk replenishnent pack, said ink 8 repl eni shnent pack conprising: 9

& housing having a top wall and bottomwall, at |east 10 one—porti-on—of
said top wall and at |east one portion of said 11 botton1 bej
L LA R |

0

a chamber for storing an ink absorbing member;

10 at least one of said tank body walls being formed
11 with an ink injection port; and
12 a seal member sealing said ink injection port and
13 adapted to permit ink injection through said port.
1 63. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:
4 'forming a chamber in said ink tank cartridge;
s housing an ink absorbing member in said chamber;
6 fixing a lid to the top of said ink tank cartridge,
7 said lid being formed with a sealable hole formed therein;
8 passing an ink supply needle of an ink replenishment
9 device through said sealable hole and into said ink
10 absorbing member;
11 - - opening a seal situated in said ink replenishment
12 ‘device opposite said ink supply needle; and
13 supplying ink to said ink absorbing member from an
14 . ink tank of said ink replenishment device.
1 64. A method of replenishning an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 step of:
4 forming a chamber in said ink tank cartridge;
5 housing an ink absorbing member in said chamber;
6 attaching a lid to the top of said ink tank
7 cartridge, at least one portion of said lid being openable;
8 and -
9 injecting ink into said chamber with an ink injection
10 device through said openable portion.
1 65. A method of replenishing an ink tank cartridge
2 for an ink-jet type recording device with ink, comprising the
3 steps of:
4 housing an ink absorbing member in said chamber;
A REPLACEMENT SHEET
T | oo




12 an i nk absorbing nenber containing ink, said i nkREBLACEMENT SHEET
absor bi ng nenber being retained in said housing in a 14 conpressed state,

said ink repl eni shment pack bei ng shaped 15 and di nensi to be | oaded
into said ink tank cartridge; 16 and 17 cl osi said Irad:

S g

formihg a sealable hole in a side wall of said ink
tank cartridge in said chamber containing said ink absorbing
member; and

ihjecting ink into said chamber with an ink injection
divice through said sealable hole. '

66. An ink replenishment pack for use with an ink
tank cartridge for an ink-jet type recording apparatus,
comprising: '

a housing having a top wall and bottom wall, at least
one portion of said top wall and at least one portion of said
bottom wall being openable; and

an ink absorbing member containing ink, said ink
absorbing member being retained in said housing in a
compressed state, said ink replenishment pack being shaped
and dimensioned to be loaded into said ink tank cartridge.

67. The ink replenishment pack of claim 66, wherein
said ink replenishment pack may be removably connected
through said openable portion formed in said bottom wall to
an ink supply port of an ink tank cartridge. .

68. The ink replenishment pack of claim 66, wherein
"said replenishment pack contains a respective one out of a
plurality of colored inks.

O 0 N O Ut & WD YU NN
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69 A method of replenishing an ink tank cartridge
for an ink-jet type recording device with ink, comprising the
steps of: '

forming a chamber in said ink tank cartridge formed
with a openable 1lid; -

opening said lid;

housing an ink replenishment pack, said ink
replenishment pack comprising: _

a housing having a top wall and bottom wall, at least
one portion of said top wall and at least one portion of said
bottom wall being openable; '
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an ink absorbing member containing ink, said ink
absorbing member being retained in said housing in a
compressed state, said ink replenishment pack being shaped
and dimensioned to be loaded into said ink tank cartridge;
and

closing said 1lid.
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INK-SUPPLIED PRINTER AND INK SUPPLY TANK

ABSTRACT OF THE DISCLOSURE

An ink tank cartridge for an ink-jet type recording
apparatus being removably mountable onto an ink supply needle
of said ink jet type recording apparatus is provided. The
ink tank cartridge comprises a first chamber for storing ink
and a second chamber for storing a porous member. A
partition wall separates the first chamber from the second
chamber. A lid is attached to the top of the cartridge and
at least a portion of the lid corresponding to at least one
of the chambers may be opened to allow for replenishment of
ink in the ink tank cartridge. Alternatively, the lid may be
permanently fixed to the top on the ink tank cartridge, and
an ink replenishment hole may be formed in the lid to allow
for replenishment with an ink injection device. The ink tank
may also be replenished by placing a self contained ink
replenishment pack into said ink tank cartridge.

(No figure suggested)
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