-1 NK- SUPPLI ED PRI NTER AND | NK SUPPLY TANK . jBAGKGR@UND OF
THE | NVENTI ON The present invention relates generally to an ink-
supplied printer being supplied with ink froman ink supply tank and nore
‘particularly to an ink supply tank which allows for the continuous supply
of ink to the printer head whil e avoidilng adverse effects fromtenperature,
at nospheri c changes or vibrations. The present invention allows for a

| arger volune 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.

Al so, the present i nidUR—=SR BRdd R & N5 RRISHAPANR si des so the
user is able to easily determ ne the remai ni ng quantity of I nk, and al so
means for danpening of the unwanted novenent of ink within the ink supply
t ank. In addition, PRefeROEND; QR AHE BerEMal |y to an ink tank
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quantity otankkwith 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. ’
In addition, the invention 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 replenishment
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
‘known from the prior art. 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 absorbing member, and an ink
chamber stbring 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



1 2- that ink may be supplied to a recording head for a long print. head
life. When the previously charged ink is consuned, however, such an ink
tank nmust be replaced with a fresh one. Replacenent of the cartridge is
cunber sone and has the additional disadvantage that the replacenent process
may cause the user's hands or the like tmp be soiled wth ink. Furthernore,
t he di sposal of depleted ink tanks involves |arge costs and causes

envi ronnment al pol | ution. Accordingly, it is desired provide an ink
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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



- 3- bottomwall. A respective replenishnment pack nmay contain an
absorbi ng nenber of different color ink than another repl eni shnent pack,
the repl eni shment pack being detachably attached within a chanber. The ink
absor bi ng nenber has a | arger volune than the capacity of the chanber.

At | east one of the chanbers within thescontainer does not house an ink
absor bi ng nenber. A openabl e repl enishnent hole is formed inthe lid in a
portion corresponding to the enpty chanber. An ink supply port nenber
having a through hole is disposed at the bottom of the chanber and
protrudes bottomheathanbdr rasperhivehsephrRnAEBBLPNaFknBaY. CPREALRK an
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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 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
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



- 4- menbers have a | arger volunme than the capacity of the chanber.

In a preferred enbodi nent, the supply needl e of the replenishnent tool is
passed through an air vent hole of the lid of a first chanber of an ink
tank, the ink tank having a plurality of chanbers divided by a partition
and the chanbers partially comuni cate aMt+h each other via a conmmunicati ng
hol e. The needle of the ink injection device pierces the ink absorbing
menber, a rel easabl e seal disposed adjacent and the ink second chanber not
havi ng the absorbing nmenber is removed to open an air supply hole the ink
absor bing ne ei ng _repl eni she t he ink fron1th|s nber The
enpty chafff er\ﬁﬁ P‘ﬁgﬁt 3 ﬁré‘r§8§or [?S‘luglﬁ ﬁ\?ﬁb‘eltlh tybeofh%f eni shed by

t he i nj ecthambeevi ce t hrough a repl eni shnent forned in the lid above the

enpty .chanber er, lpgnt h for he
chanmbers is rermveﬁ anBlrgfglg Ba g@r@gﬁﬂ g%én%ete %u%?ﬂé} ﬂe%&&eeg %eq%e% n.
Accor di ngrgplenisbmentofioedt isf paisssidn U@ﬂil aR @igyiventamakprof ethe nk
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printer h@&&réfh&Ys Pifp Icd agessy @&Wl&?%ycﬁ |P§r6'dp"a’-t9‘b i St GhapPers
stabl e angasRBEADK &bmmlmraiadttey wifth Radh @ty ivike tardormuniwaingt er head

st HB 15, b, FRsHS W R S LR A e Ul o5
obj ect of alblserbrimgnmenﬂnam prmemmhanmlecﬂuspoaemladjﬁcmlmkdj'ehe
et v an 705 B ShaRBE o ey LB it 34 oosa o
t ank. to open an air supply hole the imk absorblng\mgmhgﬁnbggn@bject of
the 'nven@é@ldﬁ%éh%dpW@ﬂﬂ“tﬁé“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.
Accordingly, 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-gquality and highly reliable ink-supplied printer head of
a simple construction which is capable of supplying a stable
and appropriate guantity of ink from an ink tank to the
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.
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.



environnment from being polluted by providing a repl enishable ink tank.

Anot her object of the invention is to provide an ink tank in which only the
chanber housing an i nk absorbi ng menber can be opened, and the ink
absor bi ng menber and ot her chanbers in the tank can be replenished with

I nk. A further object of the imvntion to provide an ink tank in
which a plurality of chanbers of the ink tank respectively house ink
absor bi ng nenbers and t he ink absor bi ng nenbers can be repl eni shed with

I nk. A st fur h f L v t ap, i nk
tank in which a p I’ettl talnc?nt %L}Jé]%%ttk(?} 42‘ J's deé1? %Qﬁ}-_ Ene
attached smvtirznmend dicon |11qn-n;g‘ peblslortiad bml@mmmﬂ;edatnepbemahnbbe

adj usted. ;. Yet anot her object of the invention is to provide an ink
tank i.n which an'ink absorbing menber is |oaded in a conpressed state.
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' 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 absbrbing 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 réplenishing a plurality of chambers within an ink
tank.



-present jnvention are shown by way of il|lustrative exanple and not in a
limting sense. . The i nvention accordingly conprises the several
steps and rel ation of one or nore of such steps with respect to each of the
‘others, and the apparatus enbodying features of construction, comnbinations
of elenents and arrangenent of parts wfch are adopted to effect such
steps, all as exenplified in the follow ng detailed disclosure, and the
scope of the invention will be indicated in the clains.
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i nventi anré_eégltéﬁﬁeeh&i%d wi@-t Ib?d‘oa{el fidireg a@ﬁﬁtﬁm_ e'ﬁm | ot aiqeenFl in L
connectio th.the .acco nyin rawi_ngs, .in ich: .. . is a
schemat i CQV wé‘ﬁgvmdna cgrﬁr:%%ﬁ%nsg'&ﬁny t?y]%tnerf'i%fcoélr?“}rh%’-ljo& "f’s}‘[}% &éecor di ng
appar at us aacompdniygngo denaer igegiso dinmedini obf  pirted sk emboddgwnton;of the
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BRIEF DESCRIPTION OF THE DRAWINGS

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
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
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;



.FIG 9 is a cross-sectional view of an ink tank constructed in accordance
with a fourth enbodi ment of the invention; FIG 10 is a schenatic

diagramillustrating the steps of supplying ink to the ink tank of FIG 9;
"FIG 11 is a cross-sectional view of an ink repleni shment pack constructed

I n accordance with the invention; -7 -FIG 12 is a perspective view
depicting the ink replenishnment pack of FIG 11 show ng the ink port in
phant om - FIG 13 is a cross-sectional view of an ink

repl eni shnent tooFI@nd7absi akctask-seosionaledien afcandanketankh a fifth

mbod ' f
an ink tanpresriered £ ARfepdance wiFhoh A48, SaEEOIRRREC M Y T D

enbpdlnpn?nmepth@nvnyentlon FIG 15 is a side elevational view of
an ink injection ﬂ@&sceagarysaﬁacws )| Br8CEendAReec Ll Bokamsi nvent i on,

FIG 16 is_an enla[ged f agnente de el evati onal V|em10f a supply needle
of the inkliHFEERELRIGEDEC tgpsté_sggplylng inkptg the ik, tag¥ ffn view

of an inkgrep! gai shnent set constructed in accordance with the invention;

and - FIGT 18 3.3 g7 ogsaseebionalovigwioken Algng g 29,99 of FIG

PREFERREDcEVBERLMEAESin accordaprentéthheadocacthr embgdimentte off éent

invention.ngngﬁoHsed in four-color printer plotter or color inage printer
and has f&ur-co i nk systens and ink jets correspondi ng respectively to
four ink colors. FRe.f&0r igokroschematéc ghagram ddpgusysapiagk theedtepseen

and bl ue gk Rgi ARV e skt head egl @fglrignt paper or both and
t hen eJectg ﬁﬁgﬁ g Hﬁ gb%éen??oﬁg? &ﬂ rFﬁt Head, corresponding to
FIG. 1 is a cross-sectlonal 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 pdrt 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 replenishment
set constructed in accordance with the invention; and

FIG. 18 is a cross-sectional view taken along line
39-39 of FIG. 17.



-a desired one of the colors against the print paper at a prescribed
position thereon to forman 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 thesl4 ke or the displacenent of

pi ezoel ectric 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 ink continuously to said chambers through capillary

pat hs. Ih a color image printer using inks of four colors, that is,
bl ack, red, green a eé“é d by a printer
head in a dlrectlon%%éedfi L6 taya ﬂHﬁ f the print
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fed al 0n9b§>yu+,é@eu9' EGHESc Poteﬁﬂﬁtégﬁﬁiétté? 6§V‘é‘:316‘i}| Qmaldfel yszgn%ef nks

of four ors ow, " ma cyan, are and the
col ors ofapggdh aﬁr%%ﬂraﬁﬂlBFuénKrEYFB?ﬁEdaB &nghé@FSOFoﬁF@ﬁ@

superi Wpoﬁéélﬁetﬂi(ﬁe t¥oreut Qﬁkt BelbbEee @RS Fedrceloy @tﬂeftetﬁan bl ack,
t hereby recordi ng col or even col or esent
i nventi onP fg LSRR ByﬁrgﬁgFﬁPyrﬁétthﬁgonPﬁtQﬁuﬁe&&ksanﬁﬁigﬂﬂﬁ%ﬁcular
with the thé headsoraadsHetai bédpgéacer papeanoef bbith awner alhlenpra jecs
constructigR 4h nPg GbYGEnETbNaBY MRV QL BribROle @AM Gosgonding «

i ﬁ § e of

-9- enatic vrew show ng an'in
an ink-jea dggere@conel af apgacaﬂ.gssaeqemsngthe @mn@nmememt @f t he

pr esent 'ﬁ&fé&&kﬂﬂed? ttiéanhEEeBﬁa‘éoU@bhnlaﬂf la%u%kc ] €ipdgiffd S

connected to an i nk hrough a connectin . Ink1s S%%P"ed
fromthe FRRTRGRRTS iladt RégpEPAt CABa&NUAI Pelrﬁﬁpéié&ﬁ @mmqmtﬁ@aﬂ ®a and

an ink sualsbyepay‘é@ee 2nef pt.—aseﬁenmﬁeteha%ﬁemgeap%h%aﬂl@attd heworiygd head
unit 1 emts cordance wi.th print s

he
appar at uoPERBAEF o B 5E vareBEiRey uape Liatag” prine hEBAS using heal

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. 1In seven-color printers, inks
of four colors, that is, black, vellow, 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, and
detailed description of the overall printer construction will
be given only by way of a single example.



. menber 4 disposed at non-printing area, which cap nenber -- cones into
abut nent agai nst the nozzle plate of. the print head unit 1 by a drive
mechani sm (not shown) for preventing the nozzle openings fromdrying. The.
"cap nenber 4 is connected through a tube 8 to a suction punp 5 which is
operated by a control device 6 to suckd9nk fromthe print head unit

t hrough the cap nenber 4. The apparatus shown in Fig. 1 is also provided
with an effluent tank 7 connected to an outlet port of the suction punp 5

t hrough a tube 9. The recording head nay be of any structure such a
described in European Patent Publications Nos. 581, 531, 609, 863, 584, 823
and so on. - Fipfelebseai schematimdeiew Ehﬁﬁlna andxﬁkwbhp@l@epict an

i nk tank 1000 consgruct a

ont 1 on RoureR SET 48! Bl 1eREORA REEMNL Rl ablbd i RIDARRAAY de,
first and eneoaﬂb@@ameetsoslmhangresgnt|nnvnetnnm tank 1000, two
conpartment walls ﬁléfiﬂﬁdhéléBuﬁiEeﬂdofnaﬁ QhkeﬁbtoﬂyﬁérE%n@UHﬂéﬁtéd)

partition 610 and situated so as to form_thrée adjacent ual first

chanbers 6%2Aancink tanl §1¥kreughosl FOPBPELLEG FEMRETs L, décond
chanber 6124ppfidB epemb6tBe anxoehaked Itesmﬁét ipeant hdad eariht fii irough
chanbers 611 S gllB an 61 C is _.provi, dgd not shown&; n I%J %h 3. The
structure ang®d BVaPFS 18t 280RBGr ARerif gf gifé%iﬁ?% B d"%nd a

-10- r epcefnatalhgemenbpar 2pesb Ghatwichle tner:.ahﬂcs dreialge chrlde] dw edrt seaigek of
descriptio I LN 5B, and 615C
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(collective are house res ‘chamber 611. In each of
t he ink absorbing ﬂbﬁbépﬁar§§uﬁoﬂhowagént§190r1c?dﬁq HRGladess ér IS9P by the
associ at ed éﬂheéf)aoa@ggas@arrﬁ%r noh ﬁaean@ﬂaﬁgsowlr& rﬁﬁ)@«e@e‘i— Ls a

por ous neng formed or exanp foam ng "a pol yur et hane
nmaterial . EBBAS| ARTIHE Pﬁﬂﬁ&tnéﬁﬁépsélﬁhﬁa§9¥Akﬁ|H%?§ﬁu the RFgEr t han

the capaci hgagf uhhie 1eppeat k:l‘t&viel m@lchahd ERe r ndkl samrn)s ﬁdwrﬁw@m@ed in

t he respecthve flri chanher 1 under conpr si on, socgfted I nk
suppl y por EfrefBEF 828?‘”‘6‘?@!5 OB FEYERG"| e e\/eli?% & i spbsed in a
bott om 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 and 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. 1In 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



-of first chanber 611. First chanber 611 is provided with ink supply
port nmenber 620 through which an ink.supply needle of a recording head (as
shown in FIG 1) passes and is engaged. Ink supply port nenber 620 is
formed with a tubular shape. Top 622 of ink supply port nmenber 620 which is
covered by a filter 621 pushes agai nst Ithk- absorbi ng nenber 615 so as to
slightly conpress the ink absorbing nmenber in the vicinity of ink supply
port nenber 620, thereby enhancing the capillary force by which the ink

flows. Ap LN (,.6 vin n enj. 4' ] il | hough
hol e 623 o?ggﬁﬁgSggg}e;v;?or%?m%gﬁ%grgngzgq?h?}&Egh%%id(%%%g%dﬁ%éslt%@o%eedl e
i s passed eadef ofndesgciipgignt.i ght seal with packing menber 624. Additional

ink is stored in eagh QEs§§SQﬂ§ mbaBReLs 68524 @538 and @hze (collectively
612) which copmuni cate wt i Fst_chanbers 611 respectively via slit-Ilike

h f ]
comuni cat K RGLAEFELVELY fdPredrPnhONEeCodd 3pFaSPGF e &ithsh FRERET A rib
614 extendgiarouagd eaghabfetheOink absorbAng themderss, pleddesly Omddenti2p

openi ng of _cont ai ner,601. #id ES ernetically .seals .second chanbers 612
and can be®Bef¥3R 3RY AShAR§ET ?%e R0 ebﬁsgé%ﬁ%%%éif 2519 d

630. An enpapbeg Ppd5t.i 0BaGB2 ink Rbsweding tiesmbesr iGliferis &f paxb B3 Mnember s
directed i r.d. gaqi ti 6 frach ' '

formed at %@cﬂoﬁ‘g f%%or%ggﬁl%gt’ g(@f %%gq‘%sl%di ?’?&%’%ﬁ%g&l@#ﬁﬁ%ﬁe t op
openi ngs ofraterditdlecha®geh dnk edpsorbing aembax 6i1f dwvsd.a volume winichr
vent hol e 6331h$gker ¥l Rhel ¢aP3City URIMHdided v (s il driber

correspondi&g to"the antity of conSunmed ink flows into container 601.
f

In FIG 2, 5idf 8REndé efores bonsedy 163 Ay S8 SPRAE Vieh & IFrs HHOR@T ch
extend ver Gilgauhdelr edmpiesisiver. | age a@dfsddithti0 MM} FuppiprRsst indnber
sbsorbi 9, ESHAT 048 A0l MU AY o AR LAy S CGHE
be general bf déserti bchambleont 614 .appli cable to each of the simlar
containers.) Wen %QQSEO@hQRSQEngqui%ogf§¢rﬁééﬂ%kth ink supply port
member 620 through which an ink supply needle of a recording
head (as"shown in FIG. 1) passes and is engaged. 1Ink 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 612A,
.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 rib 614
extends around container 601.
A 1lid 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



is closed by Iid 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 nenber 620 is |onger than presser 634b which is positioned away
fromink supply port nenber 620. These pressers cooperate with ink supply
port nmenber 620 to further conpress thélportion of ink absorbing nenber 615
adj acent ink supply port nenber 620. During printing, the nethod of
use of ink tank 1000 is simlar to that of prior art ink tanks. However,
when ink in container 601 is depleted as a result of the printing

operation,gige QK dadhkg g tfs@rtﬂaﬁn@wnlgafopﬁeaeihlkﬂg pei'ﬁbﬂ‘éi'yt B%n

bei ng di scarded. The_ process of refilli contal ner 601 W K*w ||
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necessary. Next £16@61 84 gr @9@ SeFOggied in the direction of arrow
cl[err] by %ﬁ?%%ﬁ? at first_ cha c 1a%sep03|t|oned above_secaond chanber

612 as shown in FIT® ¥y . :Thlé@fe@r%ee nynesehy Gddenpedt fAAPJEGRiEN2G60,

ink is fil{rs ﬁe§§§ﬁ§dwﬁhéﬂb€it§ﬁ8 ¥eBL LAY lﬁﬂbmnﬁhéohﬁnéiofaéé of
g s .shown kh FI G
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inserted i0iQ; {4fStogb@iRErs 011 AnaRdeh8Kebd bPbRth§IoENEBnk  ner 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



-absor bi ng nenber 615A by the injection device 4000 as shown in FIG 4(c).
I f ink absorbing nenber 615A was not .initially renoved, ink would be

refilled in both chanbers while ink absorbing nenber 615A was still in
first chanber 611A. This process would be repeated for each chanber 611
needi ng repl eni shi ng. Finally, 14 & 630 is swng in the direction of

arrow f[err], and inward engagi ng portion 632 is engaged with the outward
rib 614 so as to restore the ink tank to its state shown in FIG 2, thereby
conpl et i mpted awrindicated | byngherphantor. line in FREF e Re$Oe OP€Tnow nade

to FIGS. réo@%én&%@'@tmg afh b PKa £ POK ceﬁétaagtseeanlﬁRCQMemn\gth a
second e ment of the present i nvention e reference _numeral denote
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Duri ng the refill in [0 s, lid 630.is

absor bi ngS B2 %Bgfsgﬁgnﬁeeﬁgothennghﬁ E?gﬁs %hgggﬁgﬁh gﬁ%A i s
repl aced usingean abhjectihon| devbee #800l oink, Lasfdéiedlh@dsamgnd

Next, i nk I [ er .6 bel ow.
First, sea é%%%é Eg%eﬂ%ge QﬁThﬁgcggiﬁg ngergﬁpheﬁf é?afeilgﬁﬁg%igggthat
first chabberdbrectionapbvarsevodd chamber 612 as shown in FIG. 6, thereby
affording access 49 g Gﬂntfﬁofﬂé h?ée QﬁGQnPEB%%SHpHEWLCQ?QWG%‘4300 of

i njection device 4000 is Inserted 611A via through hol e
616A, andlnﬁku¢§sthe?%BF?bﬁerlﬁ}@@teﬂhiﬁbomﬁﬁeb@aﬁﬁamsﬁﬁfﬁ&ﬁeféFFb

enbodi rrengcatéeuoo m&@y bEefsuRplytheedba. 43€mu|ss, tcwestusmmdalrprwé ltrhet he
vicinity catjng hole.610 s Inected,int
- chanber 63Ean$hgn23#te?k gﬁbﬁﬁylﬁé88F884éBG°uSGEPPQhCF?mH%ﬁ(% ed nd i nk
i s injectodedbeoponkiabséBBOngsnmeohple@ltA 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). 1If 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.

Finelly, 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



so that ink is effectively supplied to first and second chanbers 611A and
612. The through hole 616A is then closed by seal 617. In an alternative
enbodi nent, a rubber sheet having a large resilient recovering force nay
be used in place of seal 617. Supply needl e 4300 woul d then pierce through
the sheet and supply ink to the ink tank3 Jherefore, seal 617 woul d not
need to be renoved and replaced in through hol e 616A If ink
absor bi ng nenber 615A does not need to be replaced with a fresh ink
absor bi ng nenber, ink may be supplied to replenish the ink tank via through

hol e 616A Ky;.n@mg:hn‘mﬁgﬁ | Togl el efib € ef e gvhihe 1h€b Gﬁﬂerﬁﬁﬁéﬂio@ egegnan
the top of, contai,ner 601. 14 -
Referenceﬁﬁ?r%ﬁéﬁnukato FIGS. 7 and 8(a) and (b) which deplct an ink tank
5000 constructed i thooorghardoeleni 616 i farmeboih nengidé whkli 6¥enbiEon.
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fixed to t openi of. container 6100 Spo that_first_and secon
chanbers @be’&%ﬁ’éﬁ?dﬁg EPINE MIRMRT ($kSA k% FeRkaced éﬂgﬁb?nﬁaﬁbntlon
6132 whi chand Imrﬂnuntmm; e rdesdribed 6dpSvand directed inward is
det achabl y engage h rih ich is_formed C ntalner 6100 and
di rected out war d. helle, f}’ N re%ﬁqr\%]ﬁé‘%%kﬂf% m=k ‘%@\%ﬁ’ g GPHEePorti on
6132 i s disERyapddsorkad ieelbwi b Bildd;, aseali 615188 remoeedvedIhkom the
top of co | t a nbers
N0 6T Uk Ah LA L BPI9fR LOPLELE e | Dhe A0ROLRLATCHT

6200 and ‘6300 are extracted and second c 6i§OA,
and fresh 3RARVAFRRFPh FHARRRYF 6 62005 ShPEB0N FEGt hen thadelyi nto chanbers

6120 and &l&2€Hd eg:&cté/@é,yt I r e I nk S
menbers 6200 p i s_not %aén%g%ﬁéﬁn%w%%%m ﬁ?ﬁ%séegsj}&t heﬁﬂghg{l&)mg
TRabls Hl Tor s

absor bi ng ndRvice 4000 pks insestedrsrtenbodi ment ,
t he deM<ﬂcﬁhpaﬂtﬁéﬂﬁ<611A via through hole 616A, and ink is thereafter

injected into the tank. 1In 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 6154,
so that ink is effectively supplied to first and secend
chambers 611A and 612. The through hole 616A is then closed
by seal 617. 1In 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 lid 630 remains closed on
the top of container 601.

C



5000 may not have an ink absorbing nenber in second chanber 6120A. Al so,

during the refilling process ink absorbing nenber 6300 in second chanber
6120A may al so be replaced, if necessary. Next, refilling the ink
tank shown in FIGS. 7 and 8 will be descri bed. In ink tank 5000

after the ink is depleted, inward engagig- portion 6132 is di sengaged from
outward rib 6140, and |id 6130 is pulled up in the direction of arrow a3
(FIG 8(a)) so that Iid 6130 is renoved from contai ner 6100. This

- 15 - novenent of |lid 6130 opens first and second chanbers 6120 and
6120A of container_ 6100. . I nk absorblqg nenbers 6200 and 6300 are
then extracted frdtR¥SFRACUNS ARG TRLPaMDFECE120 and 8i20r2nd (he
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nenpers an [ e en Ice she | 1S an SECOI’I
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to be houskike rrefemerce BuR€rabs, 6429 Aavadeot cdepcesbednhéFeGaglih).) .

A sufficient anpu eaft c n b

menbers 6200 and 6300 %ﬁglil}ééllf’l é?ﬁé e%%u%%"%&%/&cieﬁgﬁogw# g gg%‘g’d‘qemo is
| ower ed i rFhaRPRKS e%%?%na%qi 4?2% Ry e rpasbihionobidht and qhgmbene 6330
openi ng ofa:cd)re.mmrh@&sé) mmvmsgloﬂa | REmPersi 820613841 §3p09aged with

rocess.  respectigafyonta fid 'né}ﬁ;haa% decartenly Ragedotantbn Bepi ct an
ink tank cpeiingtefl convatnedapreo vés hthat ofitbteghadsgeehadothbiiBepsesent
Fof or ence S S LAV HTRaVBEHT (4] chhe PRPRGELmPermiRLPBIRgEEt i on for
defininge@qrtxpmaEiﬁﬁmmMichnkstﬁnkmSQOinhhéuﬁesxphpaytoflmmd66190 ahdch
o det achably: Snet ﬁ?ﬁ%ﬁﬁ‘ﬁ%f‘?e{%&??ﬁﬁ%ﬁé’% SEEDo%LE10 8180 khLEY The
phant om | i¥fe Bmed qnyreertainen 1010@ sandediveached outward: a S|ngle chanber
as a To refill the ink tank, inward engaging portion 6132
is disengaged from outward rib 6140, and 1id 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. 1If 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.
8(a)) so that 1lid 6130 is removed from container 6100. This



-conbi nati on of chanbers 6120 and 6120A. As shown in FIG 10, to
refill the ink tank, after renoving |lid 6130, a depleted ink absorbing
menber 6400 is renoved, and partition 6110' is also renoved in the
‘direction indicated by arrow g[err]. Thereafter, an integrated ink
absor bi ng nenber 6500 is | oaded so as &6 fill container 6100. Ink is then
I njected into absorbi ng nenber 6500 by injection device 4000. Lid 6130 is
t hen reattached. - 16 - Ref erence
is now made to FIGS. 11 and 12 which depict a repleni shnent pack 7000 for
use in conjunction with the ink tank of the fourth enbodi nent.

Repl eni shnBfveBaRk 980819l PR PBRNE| E4FSkaRdfi F§°GRY FhambediSnitls hrdhskr
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menber, oroutward 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. 1Ink 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 fill container 6100.
Ink is then injected into absorbing member 6500 by injection
device 4000. Lid 6130 is then reattached.



alternatively the conpression may be conducted in a selective manner in the

| ateral directions or in the vertical directions. ~ A plural nunber of
storage units 6510 may store a plurality of ink absorbing nmenbers 6500,
respectively - 17 - absor bi ng i nks

of different colors such as yell ow, magénta, and cyan. The storage units
may sel ectively be attached and detached in the respective first chanber
611A, 611B, and 611C shown in FIG 3. Ref erence is now nmade to FI G
13 which depicts an refetaide GAGoanthadek toepliesi. shieahdt b2 witDEY depict

construct ed LnaceQr SANeE i la 1ddd cSTaad THNLR.bBe L bAVDLA One LLKE

el enents frofh t's ar €r ence  numer
An ink tank 8@019 afsthke | fernoeErhoddgend -a @@@tleméhmgoeomdsn?@@%er 1000

is divi defl Ial?ﬁasfféﬁt%ﬁéw?ﬂnﬁ%gam qn&e%@t@r@fia fembaZ ¥HOGH )
comuni cate wi each ot her g ni ca L

absor bi ng nenber 615 Hlfﬁpggqghaﬁﬁgh giigmﬁﬂg %??k62%¢8hole
1330 is fornmdclndésdblé%ﬁkage unlt/BQQQﬂhaanbnamt1eest 8000pswalh 6P1lFI G
34 is used thfl ehbtLof AL i d U0 JERlCRUShaP T 48102000y RERtees 2
tank 9100 cou to a supply nee An air supply

fornmed in thé PBpl@Prﬁg‘P%'ﬁFférWqu‘#re‘r& tarﬂ@kgf@@"ﬁ'lt’éﬁgm{e@ﬁeﬁ §§BB K}aﬁeedl e
9200 ext endSp!@frﬁ.bﬁ@lirYbé@ﬁM‘t:on‘bfeﬁw@hdﬁﬁJse h238@di snctabedlbkeahollow

rel easabl e sg%%94g %ig é%ﬂé‘e?: f"g‘iﬂ gﬁs aLéDeng\flg%T%lg_Q%lggrﬁégg gs into an

i nk absor bi ng erea easable
seal 9400 | smagapiel wRithdiza dbminatieniedntdin phastihcrelieea oA ch

opens air SUﬁEEHlDleenggg byarwh |d@"&:a@dﬂl}é ntqba. tca&ksuaﬁogolzheslztbs air

need e 5200 TPAPEY; FR S8BT he Hohber eIt RdeuEeidocan: Bh SPERER B

interior of mahnabeﬁrblngla&sﬂh&efﬁﬁil(£5a§cap6rmhéarly, 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 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
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 numbef of storage units 6510 may store a
plurality of ink absorbing members 6500, respectively



ink is being refilled, in a preferred enbodinent a small gap is forned
between air vent hole 1330 and supply needl e 9200 or another air vent hole
is provided in another portion of the |id 1300.

- 18 - When degassed ink is enployed, ink can be supplied into
contai ner 1000 nore effectively since Wiil-e falling by gravity the ink wll
absorb any small air bubbles contained in ink absorbing nenber 615. Thus,

i nk can be supplied which will enhance the reliability of the recording
head. In a preferred enbodi ment, an anount of ink which is approxi mately
smal l er than half of the capacity of the first chanber 611 shoul d be

suppl i ed. Reference is now made to FIG 14 which depicts an ink tank

truct d t th embodi ment of the | tion. Lik
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nuner al s, ahdecpaniar $hdi §teragecuhdteemayt sed eetiveiliyeie attaaied ard 8000

"ok ank SB6OGRRACER' A FebfekREve 10LE" hifnss STLM YL and SuGn
i nk absorbhqgnnéﬁbEIG615 In order to directly supply ink to a second
hanber 612 wh o .
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through a communicating hole 610° An ink absorbing member

615 is disposed in first chamber 611. An. air vent hole 1330

is formed in 1lid 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 neédle

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 lid 1300.



-having a large resilient recovering force may be used. Supply needl e 4300
woul d then pierce through the rubber sheet as shown in FIG 35 and ink
woul d be supplied. - 19 -

Reference is now made to FIGS. 15 and 16 which depict previously nentioned
I nj ection device 4000 which has a syri Aige—l i ke shape. A scale 4200 is
formed on the container portion 4100 of injection device 4000, and scal es
Merr] to Merr] are forned on supply needl e 4300 al ong the | ongitudinal
direction thereof as shown in FIG 16. Wen using injection device 4200,
the quantity of ink being supplied can be nonitored by view ng the scale

4200. The depth tﬁ%n5§8§h¥sééeﬂhﬁ ﬂgogmbié?reﬁenlhﬂsﬁﬁhe@e' ) ?p@..&e'dnk
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made of asgaaiunpergaggugeaaterlaI A nunber of storage packs and an

associ ated enpty ection device 40 may S ed_as  an ink ref,ill
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filled in"eac urallt &t on eV|ces 45008, 4000C
descrlbedlnleBG?d3bY 1h&e|mpéemeunedsmmemahﬂuydmaange@mywd;ﬂﬁgnaqn&ue

-11100. An S n 2 I n, base plate
11700, These eammoant ooy pent Al Tk Ta #00Y Mt P00 havi ng

recesses ;ggégngghggg@ohole 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. 1In
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 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
passed 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 lid 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.




whi ch correspond to the outer shapes of injection devices 4000 and ink
absor bi ng nenber 12000, thereby constituting the

- 20 - i nk repl eni shrent set 11000. When the set is to be used, cover
sheet 11200 is renoved from base plate 11100, one of the injection devices
4000 and the ink absorbing nmenber 12000 %r-< taken out fromthe recess and
are used to replenish ink. Further, ink injection device 4000
containing ink and ink absorbing nmenber 12000 rmay be separately packed in
separate ink replenishnent sets rather than packed in a single ink
repl eni shnent set”. If the black ink tank and the col or ink tanks have

di fferent vol umesRefiepanber isf nowkmatieotbi EgGsenh&r anday cbehpchydeedcteach

correspondi ng. e f. $sQcCi i apk.. Ih ifferent ink
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the ink téﬁk can be used over i nce ‘et ed

i nk tank TChemeforegquiinidcen be abspobed effevhivelsr thueughout dheent is
prevent Sgghw?eb%agmaok;futt% 1 hke 50D nlg et | Prdfe Y Y 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 being 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. 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
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



- 21 - (2) The ink replenishment process is conducted in a

cl ean manner. By opening the |lid of the container of the ink tank

t he ink absorbi ng menber may be replenished with ink in a clean manner

wi t hout staining anything outside the ink tank. Alternatively, since ink
can be supplied by using the ink injectidon device or the ink replenishnent
tool without opening the lid of the container, the user is prevented from

bei ng soiled by the ink. - (3) The ink replenishnent process is
conduct ed ef

ficiently, A | se anmpun f _ipk.cap _bg_s i ed
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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 invention.

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.



Clains 1. An ink replenishnent tool for use wwth an ink tank cartridge
for an ink-jet type recordi ng apparatus, conprising: an i nk supply
needl e adapted to be inserted into a chanber 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 taf being in fluid communication with
sai d needl e whereby ink is loaded into said ink tank cartridge;

wherein said ink tank cartridge has an air vent hole for said chanber, and
said ink supply needle is dinmensioned to define a small gap between said

i nk supply needl é and said air vent hole. . An ink repl enishment too
for use with an in k cartrid for et type rec appar at us,
conpri si ng: EZ qﬁ“%ubﬁ¥yrﬁ§§avé55ﬂ35#e8r§8958 ?ﬁSEPPgﬁgtﬁ o) § Ehanber
of an ink taekncmamneﬁge and a tank adapted to hold ink and be|ng
formed wth a sel [ . ope I | LeS )k Said
tank being in flui %ﬁn%lgg ?ﬁgnfﬁﬁtéfsgg %ggg%fnwgeggg@h % oaded

into said th& iakkabaerbingemember magr benrealeniskedamd tdaink dg‘eéhas a
pair of a'E%&EﬂtmgﬁnS§ wSEQoﬁ%’gthﬁﬁxﬁgpah¥tﬁgﬁ§|%ub%;@@ﬁ@ﬂﬂjﬂﬂkl¥%nk

inserted into one of said air vent hod of refilling ink
to an ink AARRTBAELVRUYe FépcﬁanKkCFétb?yﬁEPPé&SPdPﬂguéﬁﬁﬁﬁé?ﬁ%’dﬁ?ng an

I nkhrepl thﬁégﬁﬁiohoaévhéél B¢ @Rel AkkSwBpl¥niendleat adodnkricmuuti cated
Wth sal I N

n |l e d a _selectively openabl.e air su ole in
a wal | of QBFB"P Exe iﬁ'g tﬁgﬁ EORGREBRAY: The USERs &S BTF™: ?éﬁge r#}%pply
needl e i nt Beanghaoh&edobysahe idnk.tank cartridge until sald |nk supply
needl e pieces into ' (o] '
opening said air s&%EI%ﬂéofgﬁ %%8?§8§§g§ Fygﬁég%%f ?%g%??& ank t hr ough
sai d i nk seffigimstdle to said ink tank cartridge, wherein said ink

tank cartridge haspagrbBYs8URRLYNROBE 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 above construction
and method set forth without departing from the spirit and
scope of the inventioﬁ, it is intended that all matter
contained in the above description and shown in the
accompanying drawings shall be interpreted as illustrative
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
of language, might be said to fall there between.



.23 through-hole and an air vent hole opposite fromsaid i nk supply port

t hrough-hole with respect to said i nk absorbi ng nenber, and said ink supply
needle is inserted into said chanmber through said air vent hole;

‘wherein said ink supply needle is inserted into said chanber through said
air vent hole to define a small gap between said ink supply needle and said
air vent hole. 4, A nethod of refpRling ink to an ink tank cartridge
for an ink-jet type recordi ng apparatus using an ink repleni shment tool
having an i nk supply needle, a tank comruni cated with said ink supply
needl e, and a setectively openable air supply hole in a wall of said tank,
sai d net hod conpri si ng: inserting said ink supply needle into a
chanber of said ink tank cartridge until said ink supply needl e pieces into
an i nk absorbing nenber in said chanber; and opening said air supply
hol e, thereby supplying ink fromsaid tank through said ink supply needle
to said ink tank cartridge, wherein said ink tank cartridge has an ink
supply port through-hole and an air vent hole opposite fromsaid ink supply
port through-hole with respect to said ink absorbing nenber, and said ink
supply needle is inserted into said chanber through said air vent hole;
wher ei n SURIMBK supply needle is inserted into said chanber through said
air vent hole, and said ink is supplied fromsaid tank through said ink
supply needle to said ink tank cartridge while pernmtting air in said ink
tank cartridge to escape therefromthrough anoih r air vent, hole gL sai d

ink tank cartrldg% ink replenishment to or use with an i
tank cartridge for an ink-jet type recording appa*atus,
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 thersof, said
tank being in fluid communication with said needle whersby
ink is loaded into said ink tank cartridge.

2. The ink replenishment tool 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.
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