INK-SUPPLIEEFPRINTER AND | NK SUPPLY TANK BAQKGROUND OF
THE | NVENTI ON The present invention rel ates generaIH ro & Prk-
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 while avofdingy adverse effects from tenperature,
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 Lo be transferred to'the printer head.

Al so, the present indERrBHUREL PRENIER (AND LUR  SYPELESMENt sides so the
user is able to easily detern1ne t he renalnlng quantlty of ink, and al so
nmeans for danpening of the | thin the ink supply
t ank. I n addi tion, = F geétferal ly to an ink tank
cartridge for an|mMeJgﬂeq@ntnumwenamdnnmeéapastgenbaaliy to anrépkeni shabl e

k tank t
Fecor d no SRPLEE Al A SubBl 158 BURRCERE B0HCRG ThicBupRiyl ®
tool’, an |tﬁ@krﬂn§anﬁﬁ(Fﬂntmsulﬂrﬂepw@nthWBktSQ@PlYaﬁank iigbdadiows
repl eni shi iy ihd %ﬁﬁ%d’ﬂé "5 rgﬂiare of ink t¥2kh@UriihRds ﬁEaH“%hE.Q;BkS for

ink jet printers are known prior art. For exanple, Japanese Patent
PubI|cailcﬁV?#@ﬂ&ﬂ)aQX?r$§«§ﬂ§§Q§F2£Z°EI§@W@§§§t&ﬁ3vn?tP&ﬁPhFﬁlﬁhlch i nk
absor bi ng $ d”ﬁadﬁ.bl:faﬁ.d?@.oU&‘h@b&élséhtaﬁ.ﬁv"eﬁ?cﬂ%t ale@bwsh@uged in a

Pl uralL Y Bl TR e PGS PUEC D LRl 20y Mgl 0?0043
partition guwedtet pendunﬁngeluﬁﬁﬁh@guak hmkt&bsmahkngonbﬂbemanaﬁéraedlnk
Charter st el Pl ) ISR pressy, BrE s chaBEas o
quantity ofankkeisth 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 reéeplenishment 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 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



- 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 nust 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 20-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
tank cartry f [ ' Jdant-er | b u , al €bhk! i gui ckly
and cl eanléykggt;j@olriﬁ'{zlé\‘gllri(etﬂia(:()rfJ “?Fplﬁrﬁ? %?or% t hgeirg%ﬁ? agﬁﬁgngg\%h?cﬁggéerﬁgéﬁgs t he
other |inihead et tHhempihe previously charged ink is SORFEReGor THE

| NVENTI ON however Cajifidildry ispeaianidmust deCeeplacedwiltht e fir@gRnbhen, an

ink tank for an in ' and cl eanly,

k t I nt whi ch b filled kl
and t her ecR3RIEGRIM gﬁaprlruéa§35£§%eag%yEuﬁggﬁﬁbmFgPngghgﬁl¥H§ the tank is

provi ded. Fdubitidhalankisadventsdgelathat wihish riepd aicemenito prdiceisdenalgy one or
more partitions j i ural i a S Le .at jlaast .ane_of these
chanbers hotdEs da}{rg ﬁl{elgbé;or r{l“'fn""é O%Ter%%r .rﬂ%eetw%et g?laé.lieg g’%‘%‘g ?roﬂr%r'red with a
lid, a portFurthdrmireh they dicpasaledfadepdesedaioke tanksc AaNBAVSSt he i nk

absor bi ng r Aot %“r%ﬁ?@%kgqn 18R ik . supply hole is
formed in g@?ic sost&hneii téagnlk t.oégfl "ow or ref |blol. of 1 he tank through the
use of an ink inj daqoxfingdivee i §sadgsdred, pFovAasdAReAnkt K8nKartiti on

det achabl ycai £k td1f SON AN Yrinter whith maly bRPl-eRiseAyENt pack
houses an 1 nk a sorblqgﬁnenber, thé i nk absor bi_n ,nenb%résgzgrbln% i nk .and
being in arebibled B kly and [ Higrnie 4Ptk depdetionk O Lom; thgast a

top wal | afwk bedrdiorand|vh fekl daseconlds Hhe bthegh 1halieaftdomsd ofn thee top
wal | and s§¥§g¥l§§gough hole formed in the

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 1id 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
absorbi ng nenber has a larger volune than the capacity of the chamber.

At | east one of the chanbers within the3centainer 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
havi ng a through hol e is disposed at the_bottom of the chanber and
protrudes BRtFamh@addanbdy TEERSCHEVENESPARNABEBRBENE2RKNBRY . CIRERFRKER

absorb: Ing b ing Lnfé&lﬂd:ef&if' )ﬂ:.%ﬁ.é&&ﬁd E&Slbbelhﬁktﬁﬂﬁph%oﬁﬁéi‘ member t(r)m
partially increase. the conpres | ortion of the nmenber
in the vi ciTRRAPHEIRY TIPS sp %é FPxeﬂlﬁ F@&tPSHk g?éﬂgngfﬁﬁg?ﬁgylld
and presseaﬁ'&m:hedwahﬂmrblang:mmer t @her dnkhebspkbsogpigmpert has &n i nk
I njection devi t | L.hjected into an ink
tank. The gﬁﬁ?%?ﬁ1 (%i or v sggﬁggkggggvg ?o%RSRS?Eé ink. A scale
indi&ative of a quémnlhgpaafom@ngﬁnﬂdelnhambeterwnﬁhén the contaimer
portion. |_ed | scal gnl ting

ptrﬁ; £ hoilP a8 ik LRRAEARNE! Rlhner . SCA sgéﬂgbié

penetratlon needle 1Is on the needl The ink je
|nject|on(ﬂaﬂkﬁﬁlﬁhﬂ§$txhﬁiauy§\ﬁQHmQ§ Aapltaei dhfdedn PaBRTELORNK absorblng

menber r RP leyi condi RdxaBppapatU The
i nk cartrléggrls fggFénl§ﬁ£5§%g%&%tﬁfhhggﬁg&FldAgng Fe 9bg§ §ort E
absor bi ng RERRAT DAY QﬁnﬁaﬁhﬁﬂugmshPé@aﬁéddééPPﬁég gRe PRk B§8Wb? gtRenber

cont ai ni ng &{@m arfd F;ﬁfdﬂ:dlﬂé%d inkevenad theabedrchaubeng Ahei Dikabsorbing
A T RO g e K TR e
chanber is greyserd dgecthe ink supplya ppref eembeéretbogamtntlijfeincregsee a
plurality ofy Chaels 191Gy Y APFRRBE TETRALS 2888 bR RknBBSCLRI NY
the vicinity of an ink supply port. A projection extends
from the lid and presses thé 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



4-7 menbers have a | arger volunme than the capacity of the chanber.

In a preferred enbodi nent, the supply needle of the replenishnent tool is
passed through an air vent hole of the |id of a first chanber of an ink
tank, the ink tank having a plurality of chanbers divided by a partition
and the chanbers partially communicateawtth each other via a communi cating
hole. 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 menber is renoved to open an air supply hole the ink

absor bi ng | shed mnt t he,i nk fron1th| anber. The
enpty cha : out tff@iegsor Z‘-,l’l 3 %Plgpl eni shed by

t he inject¢hﬂﬂmﬂ§V4ce t hrough a replenlshnent forned |n the lid above the

enpty chanber. fgy% € Ten! nt h htJ L o ' the
chambers is rennvgalan&Jan I N absorag%bg% th% EuB@%&'hF B?L P8 n.
Accor di ngl5epienishmgntyfieal i Rﬁﬁ?ﬂdnﬁgmpmah ey pﬂ@VV@@taholﬂppﬁvehelnk

cartridge fid o d kit o csent
i nvention to row de;%l %}lﬁdﬁé}f |°tf agnén# E%n?/csrgﬂlea%ngcftﬁ&i( hg@fﬂé 3

printer h&XPTHlLEE; |¥9?dwﬁﬂbﬁ PRI Sdone 258 §HﬁngPW§e§s
stabl e ancpaxppiraddrs aioemmt&r&aﬂey wifth Rlachr othar il bakkmn@nibBgtPagnt er head

Fomper at utP Bt atiis SR 1 ik 1 ored 1n3eCe 18 B cer AR 0%E8: “HES Rakner
obj ect of abﬁpnbmngﬂmembex»rawnahkasmhlenpeaﬂedlspbsbanhdﬁaCean and tré
Raving. an T 3559t o Hefinl s absRtB g RehBef; £¥ Pepfudy T "
t ank. 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

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-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 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.



-5+ Yet another object of the invention is to prevent the

envi ronment from being polluted by providing a replenishable ink tank.

Anot her object of the invention is to provide an ink tank in which only the
chanber housing an ink absorbing nenber can be opened, and the ink
absor bi ng nenber and ot her chanbers im3he tank can be replenished with

I nk. A further object of the invention to provide an ink tank in
which a plurality of chanbers of the ink tank respectively house ink

absor bi ng nenbers | [ be .repl eni i.t.h
k. A ot 1705 et SRR ot sBR IR et T on Lo £8 BEeTET thi
tank in whemizompesnt tfxom deing paldutadk bys providiag ¢ aeplenighable
attached sg.thatnt he quantity of absorbed ink contained therein can be

adj ust ed. Yet anot her object of the invention is to _provide an ink
tank in which an iMCHRDANIRF T SHahe dNVeATdEN; AsatopprEidedast Ank.

A further pbjecinafhidle oiMEEHO EHaMYeY MoAEiGRy Ak itk adRlerbinghi ch an ink
absorbing nmenber is |oaded in, a coppressed state. . Still, anot her
obj ett of THEPSH AR iRM qRened ot s H”gﬁalaé’rﬁ%ﬂ?&é*ﬁt MEMORT ANGhCEReIn i nk
absor bi ng crahissrs simotisedcdnk acat Geagepleni shed tWiich dnkabsor bi ng nenber
can be used to repl ejsh & dapstedd nik ANSULRING TRIbEL LT aa ghegpmmnner.
et a further object™© e 1Tnvention 1s 0 provide a réeplénishment tool
for an inktamkkimhwickan shpealkity i ejlagiests @fpltivealiinky tamkchanbers of
e ot cBbapgecirety MUe LSRN Garl SN il 2 Lo Do) e
i nk absor babgorpimermembers canydie areplenisdtgdestitd imke i nvention is to
pr O\ﬁi de a method fOrs¢ £l el AHHIW b Ve theOintRARISHS i kB Pravidek
tank. an ink tank in which a partition of ‘the ink tank is

detachably and slidably attached so that the gquantity 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 absofbing member.

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



-6 . Still other objects, features and advantages of the present

I nvention will becone nore apparent fromthe foll ow ng description when
taken in conjunction with the acconpanyi ng drawi ngs in which preferred
efbodi nents of the present invention are shown by way of illustrative
exanple and not in alimting sense.- 6 - The invention accordingly
conpri ses the several steps and relation of one or nore of such steps with
respect to each of the others, and the apparatus enbodyi ng features of
construction, conbthblierkenfokegm Lenfainas Angedmarsages f Whiech are

adopted tgrgEbRet iRVEAL SERPFi1 8! &eé&u@&miéﬁﬁ%éﬂt téeorf AoV ng detail ed
di sclosure, _.and,the scope of the invention will be indicated in the clains.

BRI EF DESERLBEIVERE PRAQE Neien taken gy coRIMNCHARR M HhENR of the
i nvent i onaceeﬁﬁaﬁgmgi drhﬁdn@@-iﬂﬂgvﬁﬂiﬂ Ot e Eisd ret\ﬂﬂidd)ﬂinérﬁi‘eelbﬂél’the
connection W th, the _acconpanyin rawi ngs, in lchi. . .. Fl lis a
schenaticpgﬁgﬁpghbﬂfﬁﬁ éﬁgiﬁ%es%%ﬁW§W%§gF¥%1%ﬁVﬁ#ﬁ#ﬁﬁﬁ?&ﬁv?3ﬁﬁ§nﬁgébrding
appar at usaadcootli hg &oldmibtindposiemssnt of the present invention; FI G
2 IS a cross-sectipna L e [k const.r | ryd wWth a
first enmbodi nent %?gt%%‘yléﬁ%\%%i%d%&&% 1 Harﬂéglése%éc%c??%%éct%{%ﬁ)aﬁ si de
view of tBedi nRlatbRnobfFe@ Or more ¢f GBichi(stepsi(wthmesgest &
schemati c g} LI ti t ' | [ t ank
edERIHRNERL J:Hlf%é% %?r%o%?e nz&mﬁué%%éefdm%?ﬁ‘eé&ﬁ% J¥

in accordance with the firsf en the 1nv FIG 5is
a cross- SEBRPERRFLIPRW BPMARNRRiCRHME @IEMeNted and REmgeRaedfith a

sffon? GFEQQEEEtht@ﬁ abef LAYELéd O effecit &%}&,@ié ,aka%l][lqglﬁtei c5qi agram
Hustrat N b0 e SE8PEn O lnS PB] Youthd et Lt 188 1NN S ena

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 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 aécording 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;



-7- FIG 7 is a cross-sectional view of an ink tank constructed in
accordance with a third enbodi nent 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 tank of FIG 9; FIG 11 is a cross-sectional view of an ink
repl eni shment packRiGon%t isica eciro$s efeot Tatele widvh dfhear nvdnttamk

FIG 12 is. [ tive_Vi LCcli the ink r n[re ck of FIG
11 show n&ogﬁgg}l‘%gg%oﬁ( ‘F#% %%?g with a &ﬁée@fgﬁ% crotr;ésﬁgeect I onal
vi ew of amniwveRtiepbeni shnment tool and an ink tank constructed in accordance

with a fifth enbogiggntg é)t?@d'@ﬁlﬁptéw;schematic EQg%é S a _
cross-sectional view of an'ink tahk’ constructed an Jbelng repl enished in
accor dancélhreRratingt RhenpbePredf SUPPHELRG\AIHE it the ink tanksofis js a
side el evetgonal view of an ink injection device constructed in accordance
with the invention; ) FIG 16 is an enlarged fragnented side
el evational view BtCa 2upply FERIFSFLAIRAT HId 9 Uetd riékaﬁ of FIG 15;
FIG 17 i goastepcpednini avcotdance Mitlepd efd SRt dmised imarstaficties in
accordance _with.the invention; and FIG 18 is a cross-sectional
vi ew t akem™EPBRI°P¥ne 39-39 of FIG 17.

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 replenishment
set constructed in accordance with the invention; and

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



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A printer head according to
the present invention may be used in four-color printer plotter or color

i mage printer and has four-color ink systens and ink jets corresponding
respectively to four ink colors. The four-color printer plotter enploys

bl ack, red, green and blue inks, and-n®ves 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
prescri bed position thereon to forman ink dot. Desired characters and
figures can thus-be recorded by repeating the above cycle. The present

i nvention is applical ' et printers of all Leties, including
print heads using REETLRN OF | "-iﬁdzqk oo amditheg t he

di spl acenent of P gzualtest headorcworiiingaheduber preseptoinvendidnopapf i nk
froma chamgledinen ARALIGAUL AR PEId 8082 colhe hikgsuRRLKsLanks
according to the Invention can“supply rnk continuously to said chanbers

t hr ough & Maf fqueteplor ink systemscangdr indfagetsr crrEesesndgnonks of

four CO'Q&éépédﬁﬁvéry t adar Nek 1883 .andhkl ¥3uracheet pefinkki-nt paper is
scanned by a printer. head in_a direction perpendicular to'the direction of

feed of t henpdoss - adymasce- d&een A8 Rlyfe 18ksnneAg BPVERe, and
the pri nlttwmadt orf eﬂ_sﬁikéﬁigfd?’ pring l@'atp@l&e?ﬁt f[boft@.CQlE;ld itE&&eél.jleblﬁs t
seven-col or. printers, inks .aq ur, colors, t. i S, ack, vell.ow,_  nagenta
and Cyan 1T (8,001 2 RIS 190 S I8t PrPdeReAy GPEESTPEFORFeloon
sheet of gprdedinzpend s ey icglesisn@gainstofthewprdnt phpelreathraee desired
colors ot I .. stLNET, recqrdi cql.or. _i S O col ors.
The pres slér#\}'eeyr%ffl)gn%g'listlgglnctgirgr%ee(?%pﬁorrgr%%fnygvh\n t]'fq{k?ﬁg%ﬁri %tegﬁ%ggad, and in
parti cul e¥hagtadtense antk figukes sah ddusi bed resosdedt byn repeetdngvehel |

printer caRsid USAIN WidHe B dHatAN QWA t16nEY abpd ihBdke tBX2RR! Set

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 a8 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, and
detailed description of the overall printer construction will
be given only by way of a single example.



Fig. 1 is a schematic view show ng an ink supply systemof an ink-jet type
recordi ng apparatus according to one enbodi nent of the present invention.
A print head unit 1 of an ink-jet type is connected to an ink tank 3
through a connecting nmenber 2. Ink is supplied fromthe ink tank 3 to the
print head unit 1 through a hollow nee8lle 2a and an i nk supply passage 2b
of the connecting nenber 2, so that the print head unit 1 emts ink
droplets in accordance with print signals. The apparatus shown in
Fig. 1 also includes a cap nenber 4 disposed at non-printing area, which
cap nenber cones-into abutnent against the nozzle plate of the print head
unit 1 by a drive Flgphaniisma rsthexanin) viiew ghewenti ag hk sappllg openi ngs

f dryi . Jhe. 4 ] 8 [

bunp 5 whi ket aR oE My SHECTe’ b AUEELR MeBILcRe' HiBoRdiRal s b | ot

head unit énehembohinert cap HentmreshntTHavansdoat.us shown in Fig. 1 is also

provided wth an ei‘;jﬂf‘.\gerﬁ? HeHK u%iqmmln%‘}‘.t a4 ti‘ﬂkfiﬁe(eurtkgte EQrE?HBeEQEdS”Ct I on
e 9. ead y be o

punp 5 through a_tu e recording any structure
such a desteidedink Eaplppbahyeuahia mEanechinghaendser 981, 33X 1609, 863,

584, 823 a“QuE@lQ@d from th&effd etk i dHhd RE4 nitO helb@Sund tand t3r¢iigeh
depict an in ?i nk 1000 conpstructed jn accordance Mﬁthgg first enbodi nment
Jé@b n

of the i nvBnRPLIORRFEHS #Aran% i%h SHRRYs 83 S57 9% pLi 601 so as

to form fiechnestisgatsmbehanbais whlalk amt @int helakde unik taelit@0@nkt wo
conpartnené maglg 6.13A and(flSB extend i.n.a direction perpendicular to
partition TBPARES at® ATTURARF R I BF Pk ALIR é'"adj acent equal first

chanbers 611A, 611Hhe apbaiiis ahovm i &figr.r dd allgcainélidesne sepond

chamber s GiioSs 18 FERoRE AF G B HRp Bl iy BaBThifabes™

structure aaUespintR|dpnvleny AgFinanhithes Noxzdel glate cdethecPriagd a
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
operatedmby 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. 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



--10 - representative conpartnment 611 will be described bel ow for ease of
descri ption. I nk absorbi ng nenbers 615A, 615B, and 615C
(collectively 615) are housed in a respective first chanber 611. In each of
the ink absorbing nmenbers, yellow, magenta, or cyan ink is absorbed by the
associ ated i nk absorbing nenber 615.- Bdth i nk absorbi ng nenber 615 is a
porous nenber which may be fornmed, for exanple, by foam ng a pol yurethane
mat eri al. Each ink absorbing nenber 615 has a volume which is |arger than

the fgggggﬁtl%ﬁéﬁé&ﬁwﬁﬁ%xﬁf{eﬁt 639304n BL1aa0driBelnBEhEr gohoused in

I rst cha under conpression. An associated ink
suppl y por?a%rﬂ)%rdmpm or 620C (collectively 620) is disposed in a

bottom of first chgmpqmgggblng memberElsisAghambﬁr eAd sisgrOV|ded with ink
supply port 0t whi ch an.ink su needl.e _of a.recording
head (as sﬁﬂaﬁfb #ﬁéé %E%;aggﬁﬁ e%s Qn@aﬁ?gge¥ﬁkvguGﬁFﬁtpﬁpﬁmﬁﬁﬁber 620
is formed i1 h arr mmrosrta;m inkopbEdZbdhg membepsl,yypdibwremagen6a( whi ch
i s covered by a filter, St rbi.ng 15 so as to
slightly c%‘?rp A Jt’H% JT nk a %’réé’sﬁs'gghg%bgrssgﬁ ?‘E%gw élﬂnlaggggg k supply
port menbemertidd &lfer elBaainhiak iadg oxdivd. ngapielnbeary 6161 6 bypwrrpuls meaberk
flows. A r a ni t hough
hol e 623 o YE%%[%@ fpcg%fecﬂe egc%gx%q% l%gh@wémlﬁg heblsﬁ' g%gh?ygneedl e
i s passed mﬁmﬁixﬁhs aqhanktaqﬁqrhyaﬂ meberp4dRi AgsSnBniedupeqw. Aébltlona
ink is stojgd ify@acthd SRCUUbLNATPYES twees@é%%la@df@%%@ thambeet i vely

612) which_communicate with first chanbers 611 respectively via slit-Ilike

comuni cat$hl 3RA &S SEFNIRR hanssse Inokde ﬁ@PP?GELHP ﬁéFFFtFBﬁm§f6 Arib
614 extend@lﬁrm@m il an assoo&atttea Qﬁﬂ is9pp/19C pdrenmehiBekop

openi o ofcgntagny SO d 0 SRmRtle Al seals Bletad Chariar o2
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 liguid 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 61l respectively via slit-like communicating holes
610 formed in the lower portion of partition 610. A rib 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



630. An engaging portion 632 is formed in the periphery of lid 630 and is
directed inward. Engaging portion 632 detachably engages with rib 614
formed at the top of container 601 and is directed outward, whereby the top .
openi ngs of first chanber 611 can be sel ectively closed. An air vent
hole 633 is fornmed in lid 630 so that ®nbient air of a quantity
corresponding to the quantity of consuned ink flows into container 601.

In FIG . 2, reference nunerals 634a and 634b designate the pressers which
extend vertically fromthe inner face of |lid 630 which conpress ink

absor bi Ng gRTben® LgAGangS otk ohUBBLY 180ELAZE. 14FRRD ﬁBﬁD?ﬁérﬁléf\ 611B

and 611C have correspqndi Ng pressers 4a and 634b. This con |gurat|on\MII

be generaﬂP§idEEhPPﬁe&s 3&F3F§e§pbPV€§3Ie FﬁgéﬁéﬂgoP°Fﬁé°§|

cont ai ner gi?ita\&}ﬁlbd ltézh@nb@@eﬁpeﬂltggr@b cQat ﬂbﬂﬁédGQ'& thectep gdfby lid Ek330

pressers a _an yurged _so a own on in

absorblngqﬂﬁﬁﬁﬁnegiéﬁq sé&f ééf&c 5& es L%Egé EP? bBPt nenber 620

is Iongerd@unin@meséet;&%&bcWhmbhrlslmosahibaedemaaylﬁeby1cnésedpply port

menber 620. Thes PLESSELR+C t p p 620 to

further conpress ?ﬁe g%rﬁﬁg% Bﬁﬁ EsgbWE Eo é%eﬁ@ #X%léﬁgd %hgﬂ?tlnk

suppl y pommﬁﬁgn696132©f a quantlmyrcngrpspnndmgg tbethetQOdnbitysefof i nk

tank 1000 J 9%?%1 Q%tiﬁkopEbﬂEaﬁﬁﬁf'ebltanks However, when ink in
te

contalner as a resu he printing operatlon t he ink
‘tank of the |nvenﬂpoﬁIﬁayzberﬁéﬁrEnéé npmenalst hdka band gt 3tk desibanate

process ofeiefiddisat<CUhighneheaR WokBiLRK1Y kboRochier ehial! ghcaege! | bed

i n connection wt he I nk cart ge 'S
refilled, 4% Gé@oW%ﬁeam?smnrl&daaﬁorhlpaemame&tﬁéﬁ egaan%mﬂak and

opened ab@ﬂpﬁuw@%ﬁtymoport(lE@.&h6&i=.amwércbmnnCMQBSaaa shecfuheeum so

that i nward portion 632 1 d,6 ES d&ﬁenga eg f£021outmard rib

614 of CofRRRPEg Lo REFBREES, Sofa 639 Pas iguration
will be generally described, but is applicable to each of the
similar containers.) When the top opening of container 601
is closed by 1lid 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



- 12 - noved as indicated by the phantomline in FIG 2 to open
conpartnent 611A. Thereafter, the depleted i nk absorbing nenber 615A may be
extracted fromfirst chanber 611A in the direction of arrow bferr] if
necessary. Next, container 601 is rotated in the direction of arrow
c[-err] by 90[err] so that first chanbe¥2611 is positioned above second
chanber 612 as shown in FIG 4(b). Thereafter, by using an injection device
4000, ink is filled in second chamber 612 via communi cating hole 610[err]

of parti tmoedsEG imdisated & itbe phaatemwldper in FIG. 2 tasopghshown in

FIG 15, afhddi@fdntonsdav Cande ritle! Udag 8ep28talnehk+aB8orBihgh may be

transparent, and a scal e 4200 may be forned_t ereon. Thus, the uSer can see
the quant®empes §1Wd F@h$e GxcesternfEoBeddngtc FEABERTE 82 1ANIRERRPe
portion 480kbdtsi ciPWH ed-rdow BNL i NetePOaEYyOn 4100 and is in fluid

comruni cation therew th. . Thereafter, ink aonraLng menber 615A i s
inserted into fi M&Xtrh&PERIBEEAS0ndSi FREASSANEBCFRE RAFECFAR Y aBEor bi ng

rrgrrbelr3 61&;&% d,hbyi BDeCtstﬂhdeV'fﬂfs’léoﬁlﬁ)al AseshOID i ﬁ%tﬂ%me)d ?ETTQE
absor bi ng_ne r .615A ot initially_renmoved, ink,wou erefilled in
both Char AR B &bis RetBor 1HToA (Rs o EPFESRARFrsPYchanber
611A. Thisimy Gress jeutdidrbeavdpeaidd®d 0f,0inkadls €hddledr i1 Senerdi ng
repl eni shi.ng. Fi nal Jid.630,i8._S gint lL.recti arrow
flerr], a?*gaq?bnev%rsdlzer}’glgg{Eﬁoé'&%lgﬁcﬁa%ﬁg&goiise \g'fﬁigaggg Rng%ﬁ‘d"![t gs;lotkig\%ar9 rib 614
so as to thstdireatHeon @f taarowt @,its state shown in FIG 2, thereby
conpleting the rK :Qf Il li.n re I gk. ;. . :BACRnhS NOW nmade
to FIGS. 5 and ggkeﬁgkﬁ?%%haﬁhi%%Efaz.’c%ﬁs%?&gfgéopﬁgggéggdgggg with a
second enmliudar dfcantaimess &0, nwbichomayl bee transpameatnuaidaks denote

like el engaise @ddWQlﬁﬁgrge ffmdd thet@ladl Mius ,2RHecARs8YCRaW LkeNRhebe
descri bed again here. "The primry difference
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, 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.

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



- 13 - being a through hole for feeding ink into the interior of the ink
t ank. A through hole 616A is forned in a side wall 616 of
conpartment 611A of an ink tank 2000 and a seal 617 is applied thereto.
During the refilling process, lid 630 is opened, the depleted i nk absorbing
menber 615A is renoved, the new ink abkdrbi ng menber 615A is replaced in
the tank, and lid 630 is closed, as described above. Next, ink is
filled into the ink absorbing nenber 615A as descri bed bel ow. First, seal
617 is renoved. Ink tank 2000 is then rotated by 90 so that first chanber
611 i s abgeenges OtRr6hgDRS 16 1£0ASE Sdbinty | I iRt tHehdiradeyr iafhf @fdivdg
access to aﬁ ogeg t hrough hol e 616A. The supply needl e 4300 of injection
devi ce 40885 53 serted into conpartnment 611A via through hole 616A, and
ink is thereafterhi thectgh hole §I6A tiankiodmeds ipr ef evided waillodiltewtt, t he
“tip of the s e 4300 0 S: fyr {4 A ' e Mici:nd ty of

comruni cafpwggggfﬂgﬂglgﬁ%nggi#& Jl'é]ki%]t%}g?%d q%{}gpsae(r:g%%'c a7rctﬁ'(ragr 612.
Ther eaf t eeppipgl phacetbe 4Baving the grafilking anagesdnd Jitk 639 il ect ed
into ink in ; ' heStrd t5av 6l HhRRIded to
first andggéggﬁd gﬂgenggggegﬁﬁi%%%%%birﬁr% hrouzfgﬁlﬁr?cﬁ_g%wA i gdte'hen
cl osed bythseanegl1ink| abgarhing member bt diserAPlarsdidtertighd@aving a

| ar gle rig'%%idemg_ld&s?gvggi agoggapeagsdeh%]jwh a'%b@ ace of I seal kGéL?' t ﬁup_pl {
needl e wou en pierce ou e sheet .anq su in o the in
tank. Therefore, Yg&Fr6 ’7’kv\bﬁl’£d"ri|]cﬁ°gri'é'gtf’ t%’%é%r?&?@d%p&ﬁé MERPEFed i n
t hrough hghea6a6Adescribed bélowk dhirst) ngeatendict il endoesd .notImkeed to be
repl aced w.t e ' a ' er ., i . S ' .
repl eni shvtmﬁﬁg ?Rébt gng\%B ?%%ﬁ%@q%l 27 61%A % Us ln‘tg)seﬁ n“;li’g"gr#% 6tc}glvilcse 4000
whi | e | i daBd@er egaond chamberohl? has tsipowri B IS neér, Gldlereby

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. 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 6153,
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 '1lid 630 remains closed on
the top of container 601.



- 14 - Ref erence is now made to FIGS. 7 and 8(a) and (b) which
depict an ink tank 5000 constructed in accordance with a third enbodi nent
of. the invention. Like elenments are given |like reference nuneral's, and are
not descri bed here again. ' A container 6100 is divided into first
and second chanbers 6120 and 6120A by a4partition 6110 and chanbers 6120
and 6120A house ink absorbing nenbers 6200 and 6300, respectively. Alid
6130 is detachably fixed to the top opening of container 6100 so that first
and second chanbers 6120 and 6120A are opened at the same time. An engagi ng

portion 6132 which formed in the periphe é lid 6130 and directed
i nward is detachaﬁﬁ;ES ¢SO Rafept81EEG8N ¢hand 8 62 heandn(Rbnt ai ner

6100 andG%Hﬁﬁ‘t eihpllﬁwv&rrd J.nk tank 513«302I ebn%h:gglgeeankgt [ileldﬁmédig%\@édwﬁﬂﬂagl 39
portion i S ed fr utward ri and_ | i i's renove

from the tac);z)ublfrcg ﬁ?’% egm &de sﬁBOG‘?nltﬂr"Bhan{?‘b}?? BLETERES RFR $B¥8RbI ng
menbers 620kenne BN e erumenadest,ednflr amef nost dasdripednfeebagbeis. 6120 and

6120A, and fresh iyn r 3 oaded into
chambers 6120 andpﬁ%§8 93%%2%3?@g?§ aﬁ§§gg?hggt§f9fﬁg{ $e§%ﬁP? k
absor bi ng Fhafkaxzs (ﬁnd6§@@°ﬁsbwoﬁ gamkgsdonndltfnane cbﬂmbdrst&BEOthai

i nk absor hifg gENRehdARRd e a@ﬁo&%&hgcmmbers 200A§nan61§<5'5 first

enbodi ment, the depleted_ink tank 500 not ave an i nk absorbi ng menber

in seccwui?ﬁﬁﬁﬁﬁﬁ*Wﬁ%XbA Mldg 6430 A Qﬁ§aFéPPiY|ﬁgx9¢o§@s§h$nk°9bsorb|ng
menber 63Qharine e dtdaiher @l@@AsﬁaihaESQLQQtrEﬂaa§§@®ndfcﬁﬁﬁﬁ§ gry.

{\Iext ref%}%%&gwtank sho @.&1 2 wi |l be descri bed.
nink ta fES QPEne déﬁl &d: aWﬁwé%ﬂeengéﬁlﬁ@g%@*QQOn 6132 is
di sengagepdrtdoro Bths® crhiidh 6 54Eormed h.ndtﬁé39er§ Rt e6f UDid N6 1 H® and
di r ecti on ff- Al ALALd 10Tueah Mysgngga‘ted"‘qgtﬁl 1S EEIpVati iy om

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.
8(a)) so that 1lid 6130 is removed from container 6100. This



--15 - novenent of |id 6130 opens first and second chanbers 6120 and
6120A of container 6100. | nk absorbi ng nenbers 6200 and 6300 are
then extracted fromfirst and second chanbers 6120 and 6120A in the
direction of arrow b3 (FIG 8(a)) if necessary. Fresh ink absorbing nenbers
6200 and 6300 are then forcedly pushed5i nto first and second chanbers 6120
and 6120A in the direction of arrows c[err] and d3 so as to be housed in
chanbers 6120 and 6120A under conpression (FIG 8(b)). A sufficient
amount of ink is thereafter injected into ink absorbing nmenbers 6200 and
6300 by u5|n%%#$%§ftlon device 4000. Finally, lid 6130 is Iomereg in th
direction ¥V rid a§PFBSC5ﬁF§GtaﬂFtﬁeFﬁédtSBaBBEHFn 14p and
cont ai ner &3a dﬂnmﬁntamxyxyanmoportlon 6132 is engaged with outward rib
6140, thereby sea I|d 130 and, conpl.et.i eflll process.

Ref erence is now % gegﬁgrioséhh n8e§P8 hﬁg?ank
constructeskﬁnaaﬂaﬂnﬁtnnxfums&haadfsecbhdenhambﬂest6&20thadp5éaent1n

i nvention. 5¥§q¥ e | ve
reference numaraﬁeé e%g a%}@ro)g; ' ?Genggt)%z’mma ?‘gér%%%%e %’%gﬁl on for
defi ni ng enmkrgyspnhnngumemhens 6@@@ BOGOGB@@Iad@staepafDKCedhy6pﬁ9hedh|ch

separ at es i %gﬁﬁ égg% e 1 artition 6110
i's detachég}y amfé#] 'y at gb%5§cgﬁPgl%ggn§§88ﬁaégﬁﬁggcated by the

phant om | i¢ieBIHEN faaunaWsh C61§@d darsh@s &foed hoysfedr dna chianglegschamber
as a conbigpag Ai UhPfs S EME R O ek g@gsg%éogglc Sé @s shown in FIG 10, to

refill the i tank, after renDV| ed i nk absorbi ng
menber 6400 is redoREL %ﬁ*@nﬁaﬁmpvn§n°€1gok i§ §h§§eﬁéﬁﬁ¥eanﬂﬁcﬁﬁ@

direction ifel clan@cwsbﬁfr@wmm&@ers@@fot 8hd %@onn&@%a&ﬁe inkeals8hbI N
menber 6500 is |og sqQ.as to fill contalner 6100. I nk 1S thén injected

into absor ‘ﬁgcerre% I 6§G@WY'njléét 6330 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. 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.



devi ce 4000. Lid 6130 is then reattached.

16 - Reference is now made to FIGS. 11 and 12 which depict a
repl eni shnment pack 7000 for use in conjunction with the ink tank of the
fourth enbodi nent. Repl eni shnment pack 7000 al lows for clean handling of ink
absor bi ng menber 6500. As showe H GS. 11 and 12, repleni shnment pack
7000 includes a storage unit 6500 having at least a top wall 6511 and
bottomwal|l 6514 and encl oses an i nk absorbi ng nenber 6500 i npregnated with
i nk. I nk absorbi ng Refleereng®0@shaswpnade dus|IRIGSeed lconpr 2 seiemddenidtoused

| n cube [ keqhoo oih AN ddBk! 7680 Ozo il dr JRGEnRE1BA Aien! ERE!{RAD] ©
material which IS a |lamnpation of thin glastlc sheéts or netallic foils by
way of exanpFank 2% Hrhg diPurdihe eBhedinant or ARPLeDISEReRE P26511908hr ough
hol e 6512 caalbswepsiedt lvanbandl9hgaot el@asicxbieg mehbdr &sovlarly, a

t hrough hol e 6515 i s, forned i botto | 6514 a hro 6515 can
be opened by neans ot° throévlrleggggl' egie @@1’6?@%‘%“@%%23%@%%%% pack
7000 is enpl bpetudes the fazidgewungtnahderhaEag iat dieagtie’ top waklc®i¥idge

6000 is remygd HéowBsHAl 28146408, cRBTLEEL 65 aRE a38Rl-510§ 1ReRPEx 6516 are
renmoved fromthe stora(g_{a unj t 10. Storage unit 6510 i thggpboaded into

§ 651
cont ai ner 616803 nHREEEAtEGh#d tholhkk stPHIFPSRIRLINGFePgesy R3% to the
pL i nt eL . hSIt opageiows Iy Gk rmynpbesaéﬁaismw.s mduﬁ;dsu]ppb)abpeukémbﬁow
t hrough hol e orned d 0 4 a_fi ichis
made of a fIgggég%én%le.riéaslrlogu%hgg]é‘m%a%%?% cﬁ gar% é‘%&nﬁ}“égi’é‘g%&%%g ref erence
nuneral 621 Material mhighpyishe aemivabion of Hdighadiasgic sheets\pen

Cﬁ”p\r,\,ﬁsfi ngfh@ﬁaﬁbﬁ@&ﬂ% r@n}w‘y ééogxaxflﬂs'f‘e.ﬁo'ﬂ)r&&%iu@ﬂ_ ﬁaxebssggnﬂycg ed 03 .
1 a sel oct i CETRRRAET 1P (YT S54Ta HFFddn GERSLY £AB By epRard BV ©
di rections. means ofA plnelaasabikeseal 8513 agsSimiiliax1§51@ whyosgbrikoke

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 imrk 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
openiﬁg.

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



pl-urality of ink absorbing nenbers 6500, respectively

- 17 - absorbing inks of different colors such as yell ow, magenta,
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.

Reference is now made to FIG 13 mhlthlﬁeplcts an ink tank 8000 and ink
repl eni shnent tool 9000 constructed in accordance with a fifth enbodi nent
of the invention. Like elenents from previous enbodi nents are indicated by
reference nunerals. An ink tank 8000 has a lid 1300 fixed to a
contai ner 1000. Container 1000 is divided into a first chanber 611 and a
second chanber 612 which comrunicate with each other t hrough a

chanber oioSEERd $iRs ot ARG RUNRAITE o gV SAGEAeS 17!

replenlshandtcyaml onibe stmwwgeruﬁita mayusahgn;iwaiywﬁaIatt@@hﬁdunad 1000.

Repl eni sh I %%%E§ :gyg¢ggﬂﬂ { 063 1UP | e
9200. An g§?£CE8%I2§ Q? g% 'S fcnré£§|r1t e toéﬂg' asﬁeple%%éhﬁggg 't ank
9100 fronﬁhﬁW%hla IBpl §- needl e 9200 ext ends vertlcally down. Air supply

hol e 9300 is cl osggrdyercd e £aab e o %Q,O 13T% ﬁ'&b&Etb“En §HRD| y
needl e 9200 pierces into an 1 nk absorbin In afirst chanber
hQQﬁnRQPQﬂSQ

611. Ther EaRkeB00P c2Rd shk crertenisutents neregited B t he
phant om | jeokAaft&. with Wi £1f €1 edtebct imeH PRIy thel @ ioand alikews air

s I R O

In order hamék&dsv.air in the interior i nk absor bi ng menber 615 to escape

when ink is bei Ngp L refl | l@ank 8o o r}{ef er rle:.g:l q_%cbdlfneetd 3 smalclongggner
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 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 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 lid 1300.



is formed between air vent hole 1330 and supply needl e 9200 or another air
vent hole is provided in another portion of the Iid 1300.

- 18 - When degassed ink is enployed, ink can be supplied into
contai ner 1000 nore effectively since while falling by gravity the ink wll
absorb any small air bubbles contai ned8 nink absorbing nenber 615. Thus,

I nk can be supplied which will enhance the reliability of the recording
head. In a preferred enbodi nent, an anount of ink which is approxinmtely
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
constructed in aoﬁﬁéﬁi $ddd s ”EﬁhkOEathelﬁﬁﬁﬁliea Li ke

el enents from previ ous W?odlnents e |nd|cated ke regirencg

huner al <, 1BRS SORTAFISH; 190 Y Hth SO R SROTLRR. Bk 8000

belk ng akr 18%3131:9 hmtlf.fﬂ]@'telll’\ dbsodb ihl ?fmatlrLe ﬁ&cm%g%g&nbehﬁaﬁned An
ink tan a first c cont ai ner ¢ ouses an

i nk absorb?nbgﬁe%%% %ﬁ%ﬁ T ?%kalis (#ﬁ%ﬁﬁl ?Wg J'gdsec g
chanber GWQthenhamseaﬂ@acnallébrkmtyﬂuﬁﬂnhe(ihboaﬂdnaoeeadot Rouse i nk
absor bi ng ni or; 00
fixed to gg%%ﬁ%&%@{@fenﬁmw cﬁf %%}Oﬁ}hﬁ'gfl‘sé{ggglpp\%gﬁlhé?gé din
an openabfBakberecthay laalél@iasidtﬂ capeditm s thvgef insit panmbgcoéélu s to be

ref|IIed,sﬁgQignbéhgga%lggﬁe 2410 is opened by renoving rel easabl e seal
2420. Thereafter,_supply needl e 4300 o&: E;ection device 4200 is passed
q

t hrough repl eni stRRHRTMFL L5 rPwmpde, IQupplti ¥8ich depdRBscRBNBBE 612.
In a prefeshrdcon®oshc®ad , in tadSoriA{@ allth 0 Sfigth anddalimed@polfetneen

| Bhom SNIERLODPLE 243 and, cupply fosle 00 Ol GTpanca L pert ol e
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 1lid 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.



escape during repl eni shnent. In place of the rel easabl e seal 2420,
-a rubber sheet having a large resilient recovering force nmay be used.
Supply needl e 4300 woul d then pierce through the rubber sheet as shown in
FIG 35 and ink would be supplied. - 19 -
Reference is now made to FIGS. 15 and 3% whi ch depict previously nentioned
I njection device 4000 which has a syringe-like shape. A scale 4200 is
formed on the container portion 4100 of injection device 4000, and scal es
Merr] to M7/ are fornmed on supply needl e 4300 al ong the | ongitudinal
direction thereof as shown in FIG 16. Wen using injection device 4200,
the quantity of iRefexsimmp sispmlowetadantbeFAGHI.t dbednly 16i whiioh déapistal e

oo b P A meHAed 54100 03 B AB oG SRLEAIAREL @ 20 | O

absorbin ected by means 0Of the scales err[ to Merr] so

that ink syringeciide thapee i Ak seeder 4209 AenBermed one thescpatadaprh.
Ther ef or i#g;rrpaﬂd@ @P%%Fj(?é;éf{eré{)%@dfeﬁé ¥ ololor, OwgROdlcaliRe BNtid §yvol une of

t he |nk ng nmenb |nject|on devi ce 4000 i's filled

with ink m diemred e YRR m#edééé)%édonsmhﬁs langdsudiagd stored in
an air-i npprdmaitie dHiRdd flas Whbwds idl #TCNUDEQr @hedl WEiIRYMihaBLRAbR before

oDyl ng.SARAGH DD BRI HRNE Mok PRI SHERLIRAEE0 Bing menber. As
requi r ed, netepessRll By lvidvisigprgte isttaa.esmmge m@k depeh thawnkupbileh is
Rasoci at AEERR V100 G PG00 Ty B8 SaRp s e i ERRSFer 1
Kit. can befdetewted dDynawarsieof che G8ales Mﬁdtd&iy\/rncnrt}r&epiimﬂc an i nk
k. T op or SHRERIEEE ) 1000 i Aty BRTRETC B rbe, des e ppelr, "
filled irmhgmﬁfQﬁeﬁixnkMQﬁnthe(ﬁbsqﬁbednaﬁﬁQGM1W@éw1¢@$O¢@0©At £be0B, 4000C

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 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. 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



described in FIG 36. The injecti.on devices are arranged on a base plate
11100. An ink absorbi ng nenber 12000 may al so be pl aced on base plate
11100. These components may be covered by a cover sheet 11200 havi ng
recesses 11300 to.11600 which correspond to the outer shapes of injection
devi ces 4000 and i nk absorbing nmenber 2Q@000, thereby constituting the

- 20 - I nk repl eni shment set 11000. When the set is to be used, cover
sheet 11200 is renoved from base plate 111 00, one of the injection devices

4000 and 4% Lk BRIRHACY BEPS10p000uRLE, LakeRe0UL ST LML G EgcEsS and

are used t¥ eni's t her, I NJ éc evi ce 4000
cont ai ni ngoviele ah&emnﬂldﬁ§oa§|mgmnnﬁﬂefrgmobasﬁaplébesbbé@&te@?epgﬁked in

separate idpe g @E@Q&%Q”ﬁ%t\u%%tss 46% hghat BRE Eﬁﬁ Kgfst bﬂbi‘né ' ﬂQx'nSei: nk2000

repl eni shnent I nk tank and the col or 1hk_tanks have
d|fferentaﬁﬂlﬁﬂk§n furufrerm shej ARCEESoPBANATAeHBRAStRARySBECRESY| HRK: each

corresponding to @ﬂ%th@&unﬁnﬁf1h§§c€§§ﬁcd§§§§el@KOQaBKntJbﬁﬁ dihk edredt i nk

absor bi ng nber s be ovi e, sanme or eren
repl eni shrigﬁ‘t aié%gf%ﬁe g

4PngaynRei AFRRERER HeQ?EE@dmbﬁld al so have

ag arrgunt s@fpairaltes Unfd Qt'e@ﬂbnh.@hfn@ﬁhesé‘éb taehaﬁseﬁaﬁt packed iank and ink
apsor pl ng

b t d
prOV|ded\ﬁHﬁgi%ﬂ%Q§ F@ﬁ&f“&&ﬁpﬁggegegxgré% gh #egp#oggn Yé% pggélble
to provickcdidﬁ(ﬂnkgeam&mkhwwbhdumkezentavoedmeherelnumhad afi enkty ink

I njection vige. T y royi t r.di
repl eni sh %%’sgfgl%%ﬂﬁéggpgg i%Fe¥F§$SP%§(d§25 ggggﬁfﬁg%égﬁéoﬁoiﬁﬁ? I nk
t anks, irﬂvdhﬁmaﬂqﬁoNh@emS@@siamediﬁhkabsokblnghﬁﬁﬁbéiﬁfatehbulnheparting

fromthe Shiddrinioly hafuerse R ;yoge provmethaﬁ tﬂéegkhenoésdgfféi-ébéd above
results in the follomnng bene (1) The 1 nk tank can be reused.

'Since i nk g FPRLFRISHIENY $§tFenbdhec SRTEGSPPPARBISHPLI LBASEBLPRe chanbers
separ at ed dvilBeRAGOUAId Q1 sRY hdve 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 bé 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 tarik 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.



partition in the container 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
di sposed of, noreover, the environnent is prevented from being poll uted.
Therefore, the invention is highly effective.

- 21 - (2) The ink replen2shfent process is conducted in a

cl ean manner. By opening the Iid of the container of the ink tank

t he ink absorbi ng nmenber 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 injection device or the ink replenishnment

tool without opening the Ijd of the container, the uyser i evented from
bei ng soil ed by th@gl e ink replepi “FnPrPéﬁﬁénFﬁhﬁﬁﬁauB%8 e$8 fs
conduct ed eléani mavithyr. A precise amount of ink can be supplied

effectively to the,chanber haysi he i_nk absorbin r or.ink. by
using a repleni sh%‘ﬁto%%fbﬂg a‘#‘? g]g'éi[ctol%o rgl(?e\c/'l 83?1'8?9ag?ggﬁ8ni"§ﬁngﬁpk$et .
Ther ef or e, thaeigkfakseriingfmeniser ewye ties meplenishlede s the inkpioved.

L] thesebe aeiled NALAiE: A AP Sk BARKE AR hRORE RIS
apparent fromthe precedrng descripti are efficiently attained and, since
certai n chahgesnaayveky nesknde i rgamdpeo guppld egdbHve usdngt thet ok and

met hod set iflﬁé&{li_ ' t&@gicélecﬁ@rélﬁgiﬁ YPag1e iShinente 2BS1SweRBoRE t he

i nventi on, is I ntended that matter contained in the above

descri pti oRPERENGHERR 1+ 1ok BRR FRIALNRY (dtAR NESTsHE PTEYentesr frefed as
iIIustratiggig?dsapleanbf.{ﬁéﬁiﬂmg sense. It is also to be
a

understood th tr?%{(%ééwgn éésyégishment 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 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
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 mattér

' of language, might be said to fall there between.



are intended to cover all of the generic and specific features of the
I nvention herein described, and all statenents of the scope of the
i nvention which, as a matter of |anguage, m ght be said to fall there

bet ween. 22 1. An i nk
I njection device for use with an ink tank cartridge for an ink-jet type
recordi ng apparatus, conprising: 22 an i nk supply needl e adapted to
be inserted into a chanber of an ink tank cartri dge; a cont ai ner
portion in fluid communication with said ink supply needle, said container
adapt ed ¢tpaheigl ink; a first scale indicative of the quantity of
ink remaining in said container portion being formed on the outside of said
cont ai ner portlog_ and a second scal e indicative of the distance of
i nsertion of said ink AUpbty iRisreion dewinal far sWal Witk awppnk needl e.

2. Thetank tarertidgs feyi &g pﬁks#@tr&x]ﬁe y@@g@d{héﬁagﬁfg\;ﬁ ner portion

i s formed, @érﬁsi nsparent materi a I njection device

for use w k tank cartridge for an ink-jet type recordi ng appar at us,
Cﬁ"pn{) i si ng nritlm!ﬁ s‘md!psypzpééamgéﬁaep@aﬁrﬂ&%é ?.rtﬁ%ﬁ&ihiﬁ{xh% !a][ltfha
chanber gha@Bet ge; _an a scale indicative o e

di st ance of |%ser€|%ﬁ 0 sé?ﬁg %ngﬁﬁﬂ? needl e fornmed on said ink supply
needl e. & container portion in fluxd communication with said

Lnk supply needle, said container adapted to hold 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 supply needle is formed on said ink
supply needle.

2. The ink injection device of claim 1, wherei
said container portion is formed of a transparent material.

3. ' An ink injection device for use with an ink
tank cartridgeﬁfor an ink-jet type recording apparatus,
comprising:

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

2 scale indicative of the distance of insertion of
'said ink supply needle formed on said ink supply needle.
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