The

sUppl-ied with ink froman ink supply tank wﬁemmrp:aﬂatge@ul’d[ toy, atg@damzl
:;suppfy tank which allows for the continuoy
head while avoiding adverse effects fromt

aghd,
Spherf°¢ i ng-s
or vibrations. The present I nvention I ovyﬁg‘ﬂ%gﬁd Ggec[mm ulfePaged . n

t he

tank to be transhgl! réﬁﬁﬂéﬂ.'epﬁﬁﬁﬁr

conprises a tankK-wtim trans
determ ne the renmnini ng Q@AGH

v REPLA
-present invention relates generally to I nk- SSE% |edEBT§nt elnu

Sy Ofab ...... 8 fne

i nk -supply tank an¢gl allows for a great

AB%r,aeient a)gged)i.‘.a.’fhte pag&i im. t e

&t 0 eaS|Iy*-
for danpeni ng of

t he

al s{

“%knt ed NMDWeENt 5 o1 4 %ﬂtiﬂé‘ti&?—iﬂk éfﬁp%ptlfi@&m%sof NY,emd

ates to anink cartridge for an ink Jet prifter in .

applmsgglon Serial No. 08/357,639 filed December 16, 1994 en
INK-SUPRLIED PRINTER HEAD AND INK CONTAINER, whi
continuationgin-part application of application ~Serial No.
08/150,676, filed November 10, 1993, which iss§, as U.S. Patent
No. 5,421,658, which is a continuation of application Serial No.

07/962,959, filed Octo 16, 1992, which i¥6ésued as U.S. Patent No.

]
i

tinuation
0, which issued as U.S. Patent
ion of application Serial No.
hich issued as U.S. Patent

5,328,279, which is a ¢ f application Serial No.
07/612,010, filed on November
No. 5,156,471, which is a continu
07/401,539, filed on August”31, 1989,
No. 4,969,759, which is”a. continuation of\gpplication Serial No.
07/161,216, flled on’ February 17, 1988, now abandoned, which is a
continuation of’appllcatlon Serial No. 07/035,25

filed on March
23, 1987, now abandoned, which is a continuation o pplication
Serial No. 06/873 871, filed on June 12, 1986, now abandiREdJ which

is ’/eontlnuatlon of application Serial No. 06/659,816,\now ;
lgﬁg::oned. . ' 3

7

The present invention relates generally to an ink-
supplied printer he=d being supplied with ink from an ink supply
tank and more particularly to an ink supply tank which allows for
the continuous supply of ink to the printer head while avoiding
adverse effects from temperature, atmospheric changes or
vibrations. The present invention allows for a larger volume of
ink in the ink supply tank and allows for a greater percentage of
the ink in the tank to be transferred to the prlnter head. Also,
the present invention comprlses a tank w1th transparent sides so
the user is able to easily determlne the remalnlng quantity of ink,
and also means for dampenlng of the unwanted.movement of ink within
the ink supply tank. e et

This invention also reletes to .an lnk cartrldge for an
lnk jet printer in whlch an ink.. jet. recordlng head, and an ink
cartridge are mounted on a movable carriage, and in particular an
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“ar ink jet recording head, and an ink. cartridge are nounted on a novable
carriage, and in particular an ink jet cartridge in which upon depletion of -
;the:ink fromthe old cartridge, is replaced with a newink cartridge. A
pri-or art ink jet printer in which an ink containing unit and an ink jet
recordi ng head are nounted on a carriaye is disclosed in European Patent
Publ ication No. 581,531. In the disclosed printer, in order to prevent

pri ntimeg ﬁetluae&rddgsednbwhmmﬁanpan1dﬂpléuidHWDfeMMé imk afrobubbeeeldue

co IEEELL e 1S bl WG R0 A BB VT 0 L
t heTeqnt ai ner adpkcesupple sgstensngdeaal iwo.urﬁesiomkmanpn.etgrmtle‘ctem
PO bug JEADEL AYANARSEGANT i B8R SO WS itk | 1 bBPIEa ePEROUA
menper . rSestructure ena

ink tank™to the distal ends of the wire and transfecxr from the
wires direc;IY\Qp a sheet of print paper. Portiers of these ink
supply systems, \Thqigging the supply tan thereof, are also
adaptable to be used in~dipk jet type primters.

In the parent applrqufons’Eb this application, improved
ink storage and delivery was achleved by providing a porous member
in an ink tank that essentlally fi led. the tank and carried
essentially the entire supply of ink. It was~found that while this
construction offered substantial improveme::i;;ér the prior art,
: the use of thé full porous member limited the quant;;;>b- ink which

i would be stored in an ink tank of a given size, increasXl the

/jzequency of ink tank replacement.
A prior art ink jet printer 1n whlch an ink containing
unit and an ink jet recording head are mounted on a carriage is
disclosed in European Patent Publ;catlgn No. 581,531. In the

disclosed printer, in order to prevent printing failures caused by
variation of the: ink level or air bubbles due to movement of the
ink cartridge, which is caused by the movement of the carriage, the
ink container is divided into two regions. A first region of the
container adjacent the recording head houses ink impregnated in a
porous member, and a second region contains liquid ink without a
porous member. This structure enables the ink to be conducted to
the recording head via the porous member so that the problems
arising from movement of the ink in the cartrldge are prevented
from occurring to a certain extent.
The porous member is held in fluid éomﬁunicétion with the
- recording head by a projecting member which is ihSerted through a
hole formed in the side portion of the container. However, such
a structure cannot be -applied to a recording. head in which air
bubbles must be stopped from entering a g;;gg;gkzed~chamber, such
as that for an ink jet prlnter in which a piezoelectric vibrator
is used as an actuator for ink ejection.
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the ink to be conducted to the recording head via the porous nenber so that
t'hé probl ens arising fromnovenent of the ink in the cartridge are
preveénted fromoccurring to a certain extent. The porous nenber is held in
fluid communication with the recording head by a projecting nmenber which is
inserted through a hole fornmed in the @ de portion of the container.
However, such a structure cannot be applied to a recording head in which
ai r bubbl es nust Abeostidmpad,f r @m eirler i figta preasere GEMBIEr , sSleds asthbat

foriﬂ%ﬁé*élﬁéntioned problems is derived.

SUMMARY OF THE INVENTION
Generally speaking, in accordance with the present

invention, there is provided an ink-supplied printer ¥®&&. Ink is
supplied to the-prlnter head by an ink supply system, including an
ink tank having an ink supply port and a pair of side walls. An
ink absorbing member is contained therein adjacent the ink suppiy
port which occupies less than the total volume of the ink tank.
A-plurality—of——support-members—extend—within the—ink-tank-between
; L cid 13 f ey I ol : 3 ink—al bi
member—against—the—ink—supply—port—and—for-dampening-movement of
the_Lnk_Ln—the—po;t*on—e£—the—*nk—suppiy—tank—net—eseup*ed—by—the
ink—absorbing—member~ The walls of the ink supply tank may be

transparent so the user can more easily determine the amount of ink
remaining in the ink supply tank.

An ink receiving and transferring member terminating in
‘an ink port may extend into the.ink tank, in which case the ink
absorbing member abuts and is locally compressed by the ink
receiving and ‘transmitting member. The ink receiving and
transmitting member has a capillary ink path communicating with the
printer head and is supplied with ink from the ink absorbing
membexr.

More specifically an ink cartridge is formed of a ink
chamber for storing ink and a foam chamber for receiving a porous
member for absorbing ink. A partition separates the ink chamber
from the foam chamber and has a hole therein so that the foam
chamber is in fluid communication with the ink chamber. The ink
cartridge is also formed with an ink supply port. A funnel shaped
packing member is disposed within the supply port and supplies ink
to a recording head by generation of a pressure difference through
the porous member. The packing member is disposed facing upward
in the ink supply port. The packing member is resilient.

When an ink supply needle of the recording head is
inserted into the ink suppiy port, the tip of the needle
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printer in which a piezoelectric vibrator is used as an actuator for ink
‘ejection. Accordingly, aink jet printer which solves the above-nentioned
problrens is derived. SUVWARY OF THE | NVENTI ON General |y speaking, in
accordance with the present invention, there is provided an ink-supplied
printer. Ink is supplied to a printer foead by an ink supply system

I ncl uding an ink tank having an ink supply port and a pair of side walls.
An i nkestiddrentiy nerbeacts @Dnhathedphhkiﬁ@1mﬂﬂhﬂxﬂﬂ $ brcenkheupalokipar t

ric” SHRBESR dia o) Db Lroe Rbab8 B L contan St Fleddrchifin

t he amemberofis masilni defigrmedt bo ask teufgliawanthe ink supply needle.
Furthermore, the packing member is caused to closely contact with
the needle by its resiliencyi' Therefore, a relative misalignment
between the ink supply needle and the ink supply port can be
accommodated so that the ink supply port is securely sealed.

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 ¥==d 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.

It is a further object of the invention to provide a cartridge
for an ink jet printer which can be mounted using minimal force and
with a large tolerance for misalignment of the ink supply needle,
which can cooperate with a recording head to attain a sufficient
-hermetic seal, while producing a dead space as small as possible.

Yet another object of the invention is to prevent air bubbles
from entering the recording head while maintaining a negative
pressure in the chamber containing the porous member.

Still otherx objects, features and advantages of the
present invention will become more apparent from the following
description when taken in conjunction with the accompanying
drawings in which preferred embodiments of the present invention
are shown by'way of illustrative example and not in a limiting
sense.

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

This Sheet Has Been Repl

R




An |nk receiving and transferring menber termnating in an ink port may
extend into the ink tank, in which case the ink absor bi ng nenber abuts and
fs locally conpressed by the ink receiving and tansmtting nmenber. The ink
receiving and transnmitting nmenber has a capillary ink path conmunicating
with the printer head and is supplied with ink fromthe ink absorbing
menber. More specifically an ink cartridge is fornmed of a ink chanber for

storing ink and a foanBRIEFDPESERIPTEOR DFNGHE PRAGUSIGENDer for absorbing
ink. A partitio .

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

N FIG. 1 is an exploded perspective view of a wire dot
printer head according to an embodiment of the present inventio y
N, + FIG. 2 is a vertical cross- sectional view of the pripfer
head shown in FIG. 1;
\K FIG. 3 is an exploded perspective view of an i guide
for use with a wire dot printer according to the present #nvention;
FIiG. 4 is a perspective view, partly cut away, of an ink
i tank accordlng to the present invention;
FIG. 5‘15 a8 side elevational view showjfg the manner in
which said ink taﬁk 1s mounted in place on a p {nt head;
aI/;;eW'of an ink guide

FIG. 6 is a: vertlcal cross-section
for a wire dot prlnter accordlng to another embodiment of the
present invention; h

\- .’

| FIG. -7 is an exploded perspectlve view of an ink guide
. for a wire dot printer accordlng,to another embodiment of the
' present invention; 4

: FIG. 8 is an exploded\berspectlve view of an ink tank
g according to a still furtheryembodlment of the present invention;
§ FIG. 9 is a perspéctive viewy partly broken away, of an
i ink tank according to th invention;

i
|
i FIG. 10 is a/schematlc view illustrative of the manner i

— .

! in which air trapped in the ink tank of FIG.\9 is expanded;
FIG. 11 s a schematic view of an arxangement of wires 5

according to therpresent invention used with a se\En—color wire dot

printer; ’

: FIG 12 is a perspective view of an ink ta according

%to a further embodiment of the present invention with \the cover

Eremoved shown exploded from an ink jet print head;

: . . FIG. 13 is a cross-secﬁional view of the ink tank of FIG.

: ;

L/
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This is the replacenent sheet separates the ink chanber fromthe foam
chanmber and has a hole therein so that the foamchanber is in fluid
conmjuni cation with the ink chanber. The ink cartridge is also formed with
an ijnk supply port. A funnel shaped pagki ng nmenber is disposed within the
supply pert and supplies ink to a recording head by generation of a :
pregsure N fferegpge thgoygh t . ckipng .
di sgosed ?é {ng ‘upwar Ei lrjl"g’t ﬁerﬁen{%%%%\ggﬁngrgéw %@gaggcﬁ%gtgng%gl%}g
resi|l FENET @QOHﬁ*di nkceappipgndell 8 ofti fautihimgenbad imeniths

the |i peger irRRAtidhe tip of the needle resiliently contacts th the
packi ng menber. SMce the packing nenber has a funnel -1ike shage V]\chitChk
e 1n an

operis upward,. t FtPack? ngsnenBéde sress~spctional view of
of FIG. 14; 2 ‘
FIG. 16 Is a perspective view of an J':rﬁc tank with the

cover removed according to a still furthil- embodiment of the

present invention; e

FIG. 17 is a crossdgectional yiéw of the ink tank of FIG.
16; \ './" .
FIG. 18 is a side eleva**{ional view of an ink jet type
printer of the present inventi;o'n/wi% the ink supply tank in cross
section. / .
FIG. 19 is a é’;:'spective view ofi\an ink tank according
. to still another embodiment of the present invention shown exploded
. from an ink jet Q;:-i'ﬁt head; - y
. FIG. - 50 is a cross-sectional view of‘\_an ink tank
according to a still further embodiment of the present ~invention;
. FIG. 21 is a cross-sectional view of an .:i.‘nk tank
according to a further embodiment of the present invention; “and
' FIG. 22 is a cross sectional view of an ink ta

j;la'ccording to a further embodiment of the present invention.

—_—— . : 3
FIG. 23%is a cross-sectional wview of a multi-color ink

jet printer cartridge constructed in accordance a first sodditicaal.
embodiment of the invention;

FIG. 2#3is a8 cross-—-sectional view of the first -additionsld
embodiment rotated 90° from the view in FIG. é%;

;?IG.'Zﬁeis a pexrspective view showing the ink cartridge
of FIGS. 23 and-é& with the lid removed;

FIG. 26 is a perspective view showing a single color ink
cartridge constructed in accordance with a second agditiomt
embodiment of the invention:

6 gc Z

FIG. zﬂ}a) is a botg;m plan view of the lid of FIG. 23;

FIG. 2%(b) is a boté%m plan view showing the lid with a
seal affixed thereto;

T T S et o apm e by '

Fig. 1 is a schematic view showing an ink supply system
of an ink-jet type recording apparatus according to one
embodiment of i ion; i

of the present invention; This SheefHasBeen
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deforned so as to follow the ink supply needle. Furthernore, the packing
nmenber is caused to closely contact with the needle by its resiliency.
Therefore, a relative msalignment between the ink supply needle and the
ink'supply port can be acconmobdated so that the ink supply port is securely
seal ed. Accordingly, it is an object of the invention to provide an

I nproved ink cartridgg for an ink jet printer. It is an object of the
present inventi 8AGL.O «ad(kxearmgbsquaébtyoaad ight yshrasvindl @ packing

st BPEDER RS Gl £k aligR eI Tic PP eRFad FeTReT fh cSoraHaRey o

and ithhssheumpventm@d;he i nfl uence of environnmental changes such as

tenmperature or ?&@Spﬁfﬂ)f \i%rigt ic?:Q:Ss's—sectJ'.onal view of the packing
member prior to 8g’.nsertion; )

FIG. 2% is a graph showing the relationships of the ink
consumption, theﬂzgﬁmﬁevel, and the amount of ink remaining in an
ink chamber;

FIG. is a partial cross-sectional view of the ink
cartridge showing the boundary between ink and foam chambers in
accordance with a third pdeitional embodiment of the invention;

FI1G. %éois a partial cross-sectional view of the ink
cartridge showing the boundary between ink and foam. chambers in
accordance with a fourth additiemal embodiment of the invention;

FIG. %élis a partial cross-sectional view of the boundary
between ink and foam chambers of an ink cartridge constructed in
accordance with a fifth adfiditiomal embodiment of the invention;

FIG 33Lls a cross-sectional view taken along line 33-33
of FIG. 32- /3 ' Lo

FIG. 3% is a partial cross-sectional view showing the
boundary between ink and foam chambers of an ink cartridge
constructed in accordance with a sixth addiTicmal embodiment of the
invention; ‘

/9ETG. ég.is a cross-sectional view taken a;ong line 35-35
of FIG. 34; c

FIG. 36 is a cross-sectional view showing an ink
cartridge constructed in accordance with a seventh additsonsel
embodiment of the invention; |

FIG. &56 is a cross-sectional view showing an ink
cartridge constructed in accordance with a eighth =dditional.
embodiment of the invention;

FIG. 337is a cross-sectional view showing an ink
cartridge for an ink jet printer constructed in accordance with a
ninth addstiorat embodiment of the invention; and

FIG.-&égis a cross-sectional view of the nieth actetta

embodiment of the invention rotated 90° from FIG. Eﬁ;_g__—~———~——"—’
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It |s a further object of the invention to provide a cartridge for an ink
Jet prlnter whi ch can be nounted using mniml force and with a |arge

tol erance for misalignment of the ink supply needle, which can cooperate
with a recording head to attain a suffizcient hermetic seal, while producing
a dead space as small as possible. Yet "another object of the invention is

to prevent air bubbg@sgf Edﬁ“d¥'TﬁktﬁﬁhFERﬂfﬁszﬁ§ObT ef@gl acenent sheet

recordi hg head whi B ntar mng a negative pressure 1 n rne chanber
contai ning the ﬁbﬂﬁmgnter head according to the present invention may be

used in four-color printer plotter or color image printer and has
four-color ink systems and -<wires—er ink jets corresponding
respectively to four ink colors. The four-color printer plotter
employs black, red, green and blue inks, and moves the head or a

sheet of print paper or both and then g:gjeﬂtﬂ:ﬂ:nzre;:a:.ejects
ink wi as in a conventional ink

jet print head, corresponding to a desired one of the colors
against the print paper at a prescribed position thereon to form
an ink dot. Desired characters and figures'can thus be recorded
by repeating the above cycle. The present invention is applicable
to ink jet printers of all varieties, including print heads using
heat from heated resistors or the like or the displacement of
piezoelectric or with transducers to project a drop of ink from a
chamber upon application of a print signal. The ink supply tanks
according to the invention can supply ink continuously to said

chambers through capillary paths.

' In a color image printer using inks of four colors, that
is, black, red, green and blue, a sheet of print paper is scanned
by a printer head in a direction perpendicular to the direction of
feed of the print paper to form one-dot line in one scanning
stroke, and the print paper is fed 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 an exploded perspectivi:f&fijﬂijL;uﬁfﬂxﬁfﬁégaj

and.FIG. 2 is a ver 1—Fiew of the printer head
An ink tank, shown

constructed in accordancé with the inv
_generally as 2, is detachably mounted by a holder 70 &
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nedber. Still other objects, features and advantages of the present

inventién w Il becone nore apparent fromthe foll ow ng description when
taken in conjunction with the acconpanyfng drawi ngs in which preferred
enbodi nents of the present invention are shown by way of illustrative

exanple and not in a limting sense. The invention accordingly conprises
the several stepBi@ndlrésati sahemabie yiewpsbopiinguem SttdpsSURRMY ressimnt to

h of t th t t us . enbodyi f eat f. . t tion,
Conbi nat PhnsaBf BERERts SHRCA! FROERARD oRPRATAESani G G ARt IRl (e

ef fect sgmbo8imdst &FltRe sxesphtfindehBibhe fol l owing detailed disclosure,
and the scope of the invention wll be indicated in the clains. '

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

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

The recording head may be of any structure such as
described in European Patent Publication Nos. 581,531, 609,863,

584,823 and so on.
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BRI EF DESCRI PTI ON OF THE DRAW NGS For a full understanding of the
I nvention, reference is had to the follow ng description taken in
connection with the acconpanying drawings, in which: FIG 1 is a schematic
vi ew showi ng an i nk supply system of 'rﬂé?et type recordi ng apparat us
accgrding to one enbodinent of the poggigt invention FIG 2is a
crogs-sectional _vi a nulti-color ink je '

printer cartridge construct
in gccordance a W’T‘? & &SRB le'ef‘ﬁéOPHvéﬂFl oAt % an dgy supp
Cr 0§ Sthee;hgj);nai Mm@fcdmfuwiomnﬁm@ﬁt inkt ahait €00 af pmnrtﬂas: \hi

PG 20a G 4d Sl ASRRS o b8 L S NEHE NGt iBek " e8E" bl Bt ctudd

unlform -and proper ink density. In the printer head the

invention}\ink flow will not’ be interrupted in an ink guydde path _
to prevent a \h_ink supply failure. A quantity of lnk/ysyirbed in f
the ink gulde\path is smaller than would be absgrbed with a :
used to apply f

conventional arrangement in which a porous member j
ink directly to the\gip end of the wire. TherefgxXe, any wasted ink ;
which is not used fof\gyinting is of a small gdiantity, and all the ;
ink in an ink tank can éﬁﬁectively be used £Or printing. When the :
i ink tank runs short of iﬁk,'and the ink/in the tank is rendered
highly viscous by being drieaﬁqt high temperature;, or is solidified !
‘ ridge ink tank can be mounted

and thus failing to supply ink,\a ca
in place so that fresh ink can i \'dlately be supplied to the print
head for resuming desired prlntlng\bperatlon

According to the prlnter head of the present invention,
no ink flow interruption décurs due to varlatlons in temperature
and atmospheric pressure and a uniform lnk ~density is produced.
Unintentional ' ink flOW‘ out of the ink tank is avoided, thus
avoiding smearlng the print paper with the uﬂaeSLIed ink spots.
Ink will not /enter the prlnter head mechaﬁ\sm, preventing
malfunctioning. The cartridge ink tank can easily besdetached and
attached for/gnk replenishment. _

Since the ink supply system of the invention Is simple
in congfruction, it takes up a small space. Where a multycolor
: prig:éi head employs ink supply systems of the invention, the\ink
: sypply systems for different ink colors can be spaced widely
/that mixing of colors can be avoided. \\\

The ink cartridge is axsa configured so as to be mounted
with a small force and with accommodating a mxsgglgnment of a
certain degree. Reference is first made to FIGS. 23 and 2# which
depict an ink cartridge constructed in accordance with a first
additionad embodiment of the invention. A main container 501, is
divided into three compartments 564, 505, and 506 by partitions 502
and 503 as shown in FIG. é#. Each of the three compartments 504,

- This Sheet Has
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the Iid renoved; FIG 5 is a perspective view show ng a single color ink
cartri-dge constructed in accordance with a second enbodi nent of the

b nvention; FIG 6(a) is atop plan view of the lid of FIG 2; FIG 6(hb)
is atop plan view showing the lid with a sphl affixed thereto; FIG 7(a)
IS a cross-sectional view show ng a pqg*fhg menber with an ink supply
needl e inserted therein in accordance ‘wth the invention;

505, and 506 is divided by a center partition wall 510 into foam
chambers 511, 511° or 511” housing a respective porous'member 520,
520° or 520" and .ink chambers 512, 512° or 512” which are adapted
to contain liquid ink. Foam chambers 511, 5117, 511” are
dimensioned to receive a respective porous member 520, 5207 5207.

The volume of each of porous members 520, 520’ and 5207
is selected so as to be larger than the capacity of each of the
respective foam chambers 511, 511° or 511", so as to be compressed
while being retained in the respective foam chamber in a preferred
embodiment. The ratio of the capacities of each foam chamber 511,
511 or 511" and each ink chémber_512, 5127 or 512”7 is selected so
that each foam chamber 511, 511° or 511” is dimensioned to hold 20
to 30% more ink than the respective ink chamber 512, 5127 or 512”.

When inks of tEFee cglors are contained within a single
cartridge as in FIGS. 23 - 25, it may be difficult to see if
different amounts of ink remain in the chambers, which may be
caused by unbalanced consumption of the different color inks. When
ink of one coler is depleted, and the user wishes to dispose of the
cartridge, the user need not . unnecessarily worry about any
remaining ink of.the other colors in the cartridge leaking. When
a cartridge of the invention is disposed of, ink is prevented from
flowing out of the cartridge because ink of each color is absorbed
by each respective porous member, thereby protecting the
environment from any leakage of ink.

Ink supply ports 513, 513° and 513" (not' shown), chamber
511 being exemplary of each chamber 511, 511’ and 511", are formed
in main container 501 within a réspective foam chamber 511, 5117,
511”. Each ink supply port 513, 513’ and 513” is adapted to engage
with a respective ink supply needle (not shown) of the recording
head which are inserted at the lower end of each of the foam
chambers 511, 511° and 511”. 2 gud. 3

Referring now to FI@TV§57/%he upper end of the main
container 501 is sealed by a lid 516. Two ink filling ports 514
and-515 are formed at positions on lid 51% corresponding to foam
chamber 511. Similarly, as shown in FIG. # (a), each chamber 511,
5117 and 511" includes corresponding ink £illing ports 514 and 515,

R
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FIG 7(b) is a cross-sectional view of the packing nenber prior to
insertion; FIG 8 is a graph show ng the relationshi ps of the ink
consunption, the pressure level, and the amount of ink remaining in an ink
chanmber; FIG 9 is a parti al cross-sectiﬁrg% view of the ink cartridge
show ng the boundary between ink and f anbers in accordance with a
third enbodi nent of the invention; FI 10 is a partial cross-sectional

e T e e R R G e
i s a @@nti arerigttegral lynibrmedwwitht khehdumnen yswekaeenofnkidn§ boamd
are positioned in foam chamber 511, so as to surround f£illing ports
515 and 514, respectively. Porous member 520 is compressed by
projections 516a and 516b against the bottom wall of foam chamber
511 in which ink supply port 513 is formed. Projections 516a’ and
516b°, and 516a” and 516b” are similarly formed in the inner wall
of lid 516, and are positioned in foam chambers 511’ and 5117,
which con;ain ink supply ports 513° and 513”, respectively as shown
in FIG. 24. | |
Projection 516a which opposes ink supply poxrt 513 is
formed with its lower tip located at a position lower than the
lower tip of projection 516b, whereby the portion of porous member
520 in the vicinity of ink supply port 513 is compressed to the
greatest extent.
Protrusion portions 522, 522° and 522" (collectively
*522"), which cooperate with lid 516 to compress porous members
520, 520° and 520" respectively are formed on the bottom of each
of foam chambers 511, 511° and 511”“~ Recesses 523, 523° and 523"
(collectively;"523"), which define spaces having a fixed opening
. area, are formed at the upper end of respective protrusion portions
522. Through holes 524, 524’ and 524" (collectively "524") are
disposed within the respective protrusion portions 522. One end
of each through hole 524 is in fluid communication with the spaces
defined by recesses 523 and the other end with a respective packing
(collectively "530"), which will be hereinafter described. Filters
525, 525° and 525" (not shown) (collectively "525") are fixed to
the upper end of recesses 523 respectively.
Packing members 530 of which only 530 is shown, are
disposed at the lower end of ink supply ports 513, 513° and 513"
respectively and are made of a resilient material such as rubber.
Packing members 530, are configured as a funnel-shaped packing
which opens upward. The lower ends of tubular portions 531 are
thicker than the other portions. The respective upper peripheral
edges 533 of taper portions 532 of respective packing members 530

contact with step portions 513a of respective ink supply ports 513,
. . _

—_—
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chanbers of an ink cartridge constructed in accordance with a fifth

enbodi nent of the invention; FIG 12 is a cross-sectional view taken al ong
line'33-33 of FIG 11; FIG 13 is a partial cross-sectional view show ng

t he boundary between i-nk and foam chanbers, of an ink cartridge constructed
I n accordance with a sixth enbodi nent ﬁ%e invention; FIG 14 is a
cross-sectional view taken along lin 5 35 of FIG 13; FIG 15 is a

Cr 0252 550 Loab Mo LM BcRRol GRRLL 96 SORSLASA! S8 o 25ERLIR0RE
535 received by portion 527 within the inner wall of ink
supply port 513. The boundary between tubular portions 531 and
taper portions 532, are configured as thin connection portions 534.

In this design, packing members 530 are fixed by tubular
portions 531 to respective ink supply ports 513. Additionally,
upward movement of upper peripheral edges 533 is prevented by
respectlve step portions 513a. Thus, even when the respective ink
supply needle is inserted or extracted, packing members 530 are
adequately fixed to ink supply ports 513. Since taper portions 532
serve to attain the hermetic seal between the packing member, and
the ink supply needle ©@f the respective ink supply port 51575;?the
respective thin connection portions 534, the taper portions can be

moved somewhat without causing deformation. Consequently, the air
tight seal between the respective packing member and ink supply
needle can be maintained while accommodating a relative
‘'misalignment between the respective ink supply needle and ink
supply port.

Communicating holes 519,-519° and 519" are formed in
center partition wall 510, which separates foam chambers 511, 511°
and 5117 from ink chambers 512, 512° and 512° respectlvely Slots
519a, 519a” 519a” which extend
a predetermined height are formed to be in communication with

compunicating holes 519, 519° and 519" respectively for gas-liquid
égggééﬁéég Between each respective pair of foam and ink chambers

511 and 512, 511° and 5127, and 511” and 512", porous members 520,
520° and 520” are housed in the foam chambers 511, 511 and 511”7
respectively in such a manner that each porous member is held
against the respective communicating hole 519, 519" or 519”. Ribs
518, 518°, and 518” are formed on a back wall 50la of container 501
within a respective ink chamber 512, 512 and 512”. An individual
communication hole is formed between each respective chamber pair
511, 512, and extend along only a portion of the length of
partition 510 formed thereat.

In a second additienatr embodiment of the invention an ink
cartridge is utilized for a single coloxr ink. A cartrigge 5100 for
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6 an ink supply needle coupled to said recordi ng head and having at | east
one threugh hole; and an ink tank cartridge being renovably nountable onto
the i'nk supply needle, said ink tank cartridge conprising: a housing forned
wi th a chanber therein; an ink supply port extending froma wall of said
housi ng, said ink supply port having fJ sﬁ?bpening directed towards said
chanber of said housing and a second 5ggning

a single color, or black ink can be made smaller in size than that
for color inks, but the ink chamber 5112 for black ink would have
a larger capacity than each of the corresponding chambers for a
color ink. According to the second additional embodlment of the
invention, a cartridge for black ink is shown in FIG. 25 having a
partition wall 5117 formed within a container 5100 so as to extend
between center partition wall 5110 which separates a foam chamber
5111 from a ink chamber 5112 and a side wall 5100a of main

+ container 5100, thereby dividing ink chamber 5112 into two cells
5112a and 5112b. This structure prevents container 5100 from.being
deformed by a negative pressure produced during the ink filling
process which will be hereinafter described, or by an external
pressure during usage, thereby preventing any ink from leaking.
Cells 5112a and 5112b are retained in fluid communication with foam
chamber 5111 via a communicating hole 5119 in centerxr paftition 5110
which extends along only a portion of the length of partition 5110.
In addition, a communicating hole may be formed in the lower
portion of partition wall 5117.

On the inner face of wall 5100a, which can easily be seen
when the cartfidge is mounted on a carriage, a plurality of ribs
5118 are formed which extend vertically along inner face 5100a.
These ribs allow ink to flow more easily down along wall 5100a, and
the user can easily recognize the amount of ink remaining in the
cartridge by seeing the ink level. Y £

Reference is now made to FIGS. 24(a) and Z7(b) which
depict lid 516 constructed in accordance with the first additional

embodiment of the invention. Ink filling holes 514, 514’ and 5147,
and 515, 515° and 515 are formed in the regions of 1lid 516
corresponding to the placement of porous members 520, 520° and 520~
within container 501. Air communicating ports 541, 541" and 541"
are connected to ink filling holes 514, 514’ and 514" via grooves
540, 540° and 540", respectively.

When a seal 542 for cerring ink £illing holes 514, 514°
and 514”, 515, 515 and 515”, and air vent ports 541, 541° and 541"
is fixed to the IAXxs%he of 1id 516, FIG. 27(b), after ink

Cacnmpij?meats=511, 511° and 511" are filled, grooves 540, 540" and
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directed away fromsaid wall of said housing; and a funnel -shaped packi ng
menber provided within said ink supply port, said packing nenber being
formed with an opening therethrough having a wide end and a narrow end and
bei ng di nensioned to receive an ink supplygﬁeedle of an ink jet recording
apparatus and to resiliently abut agai2fSt an outer peniphery of said.ink
supply needl e, said packing nenber being for preventing the flow of ink

t hr ougl 0$ai tbimkcappplpyortubsishevi thaseahr 84@h s deomgueuppegenddd eofvhen
sai d l echs PQS{itAipn Ln.sakd 4 S I rts o SgoGmiddy 1 n i d
openi%gggéi%%ﬁdigggggg §g8§9P§%§1g%?ﬁncﬁgﬁbéﬁggRQ=%rgﬁce 'S ﬁ%ﬁ%bg 2&3§@t0
co- pepdintg.Br i%4 3 IHirpesed abplseat i vhe b PEEApint of the route of air

vent ports 541, 541° and 541”. When tongue piece 545 is peeled
from lid 516, tongue piece 545 is easily separated from seal 542.
This in turn exggzzs ?%5 vent ports 541, but no other portions of
the underside of '

| In a preferred embodiment, seal 542 is formed with
patterns such as characters and illustrations printed on its main
portion §44 which permanently seals grooves 540, 540 and 5407.
Patterns, colors, or other printing different from that printed on
main portion 544 of seal 542 may be placed on tongue piece 545
which is connected to main portion 544 of seal 542 via neck portion
543. .

For example, in a further preferred embodiment, the main
portion 544 of seal 542 has a blue background, black characters and
other illustrations printed thereon. The background color of
tongue piece 545 is a color such as yellow or red which contrasts
with the background color of main_portion 544. Characters and
illustrations are printed on the background in colors which are
mainly black or blue. In this way, main portion 544 and tongue
piece 545 are distinguished from each other in color and pattern.
Cbnsequently, it is possible to call the user’s attention to the
need for the removal of tongue piece 545.

Each of ing_supply ports 513, 153° and 513" are sealed
by a film 546 (FIG. 23), and ink filling needles are hermetically
inserted into the ink £filling holes 514, 514° and 514” and 515,
515° and 515” respectively. The first of filling holes 514, 514~
and 514” is connected to evacuating means, and the second of the
filling holes 515, 515°and 515” is closed.

The evacuating means reduces the pressure in each of foam
chambers 511, 511° and 511” and in each of ink chambers 512, 512°
and 512“. When the pressure is reduced to a predetermined value,
the evacuating operation is stopped and the first filling hole is
closed. Thereafter, the second filling hole is placed in fluid
communication with a measuring tube filled with ink. Ink contained
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and 9519071.6, both of which describe arrangenents such as those described
hefein.” Generally speaking, there is provided an ink-supplied printer. |nk
is supplied to a printer head by an ink supply system including an ink
tank having an ink supply port and a pairof side walls. An ink absorbing
menber is contained therein adjacent 3% ink supply port which occupies

| ess than the total volune of the ink tank. The walls of the ink supply
tank dmythe meassyzinenttue tise drgem datonthe ex&iduatest eontelngre anfbdim  of
ink r n a ng d N i
rne*rr‘oe(r?:%t@errﬁﬂr&%’a(%llqﬁletjg&|ekr)1$’a£r"le|§EEBMVte ?grdg%te |ér§1l1tcgs%, e ?%E t%ﬁ%, %iz(r? V\:ﬁl?\gih
case thereaftesorbleigs neidte abiks &h@mhﬁﬂ(xiﬂ y 5127 or 5127 via

communicating holes 519, 519 or 519” respectively.

After the specified amount of ink flows into the
appropriate ink chamber, seal 542 is fixed to the innex surface of
lid 516 so that the ink filling holes 514, 514° and 514” and 515,
515° and 515”7, grooves 540, 540° and 540", and communicating ports
541, 541° and 541" are sealed under reduced pressure. Seal 542
thereafter maintains the reduced pressure states of foam chambers
511, 511 and 511” and ink chambers 512, 512° and 512”.

Before use of the cartridge, tongue piece 545 of
is then peeled off so that tongue piece 545 is broken at neck
portion 543 and is separated from main portion 544. Thus, ink
filling holes 514, 514° and 514" are placed in fluid communication
with air vent ports 541, 541° and 541” via grooves 540, 540 ° and
540”.'Also, foam chambers 511, 511° and 511“ are placed in fluid
communication with air vent ports 541, 541° and 541” and therefore
ambient air, via grooves 540, 540" and 540”. Thus, while the ink
is prevented from evaporating, the ink cartridge is ventilated.

Reference is now made to FIGS. 2%(a) and 28(b), wherein
an ink supply port 513 of the ink cartridge is positioned so as to
be aligned with an ink supply needle 550 of the recording head.
Thereafter the ink cartridge is pushed toward the recording head
upon insertion of the ink cartridge. A taper portion 551 of ink
supply needle 550 passes through a £film seal 546 and engages the
hole of packing member 530 as shown in FIG. 28(a). Since packing
member 530 opens upward, packing member 530 allows ink supply
needle 550 to pass therethrough while packing member 530 is
resiliently deformed by taper portion 551 of ink supply needle 550.

When the cartridge is used, ink supply needle 550 passes
through packing member 530. The resiliency of connection portion
534 of packing member 530 enables taper portion 532 to engage ink
supply needle 550. Even if ink supply needle 550 of the recording
head and the center of packing 530 are somewhat misaligned, ink
supply port 513 and ink supply needle 550 are hermetically sealed.

sea] $42
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green and blue are formed on a sheet of print paper by superinposing inks
of two 6ut of the three desired colors other than black, thereby recording
col or i mages of seven colors. The present invention is concer ned primarily
with the printer head, and in particular wth the ink tanks, and detail ed

description of the overall printer éggtk ction will be given only by way
of a single exanple. Fig. 1 is a schématic view show ng an ink supply

system of an inlgy %oﬁd@&rﬁﬁﬂr% riih 2ERe" 3 %E%_Erﬁ%%é‘%dt%f%% %ﬁ?&daﬂﬁm
;es%aE%—4ﬂﬁ}—é;ew—4né—tak—4a}—%he

of the present invention.
conneRREECidgan sk ﬂtqut%i.t hloéfughoa

iacerd:ng—head~ a2 negative pressure is applied to the recording
head and through ink supply needle 550 so that ink in the cartridge
flows through ink supply needle 550 and into the recording head.
Because of the pressure difference, this high negative pressure
applied to the cartridge causes taper portion 532 of packing member
530, which hermetically seals and isolates the cartridge from
ambient air, to deform upward in FIG. 2%(a) toward the interior of
the ink cartridge. Thus, the pressure difference aids in causing
taper portion 532 of packing member 530 to be resiliently pressed
against ink supply needle 550, and thereby aids in hermetically
sealipg the ink cartridge.

| Even if ink supply needle 550 is not positioned
completely through packing member 530, the resilient force in taper
portion 532 of packing member 530 allows taper portion 532 to
remain in contact with ink supply needle 550 as long as the tapered
portion 551 of ink supply need%e 550 remains in contact with taper
portion 532 as shown in FIG. 28(b) .- Consequently, it is possible
to secure the air tightness of packing member 530 and ink supply
needle 550 even if the needle is not pfoperly inserted.

Since the tip of ink supply needle 550 is sealed upon
contact with packing member 530, the dead space in the cartridge
can be made very small, and any air bubbles which may be produced
by the piston effect upon insertion of the cartridge onto the
recording head are prevented from entering the cartridge.

When a negative pressure is applied from the nozzle
openings of the recording head, ink absorbed by porous member 520
flows into the recording head via through hole 524 and through
holes 552 of ink supply needle 550. When ink of a predetermined
amount is consumed from porous member 520 and the ink level in
porous member 520 is reduced, the pressure of ink chamber 512
overcomes the holding force of Porous member 520 in the vicinity
of communicating hole 519, so that air bubblés enter ink chamber

512 via communicating hole 519. Consequently, the pressure in a
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connectlng menber 2. Ink is supplied fromthe ink tank 3 to the print head
uni‘t * through a holl ow needl e 2a and- an i nk supply passage 2b of the
connecting nmenber 2, so that the print head unit 1 emits ink droplets in
accordance with print signals. The apparatus shown in Fig. 1 also includes
a cap nenber 4 disposed at non- printiﬁq/éfea, whi ch cap nmenber conmes into
abut nent agai nst the nozzle plate of the print head unit | by a drive

mechan s £RQhbeRoWi) f1 F}L@ﬂ&ﬁé@gaﬁ&elﬂﬁz%h%r@&%@en%ww@mﬁwlagfoziﬂe
cap nmenber 4 1s connected through a tube 8 to a suction punp 5 which is

oper atepmbes 8dhtrol device 6 to suck ink fromthe print head unit 1

through the cap wgabemd. fIBﬁlﬁgpqrrﬁsdJSfémmhla&b@zg 5111|§.sa|aﬁ:£’5dll‘1§éd dpg

with ar. effluent tank connecfed to an qQutlet port of th tIOE PUQB 5
throudﬂoﬁpFﬁb@eQber 520 and causes the ink leve ocam C a 1

be raised. At the instant when the ink holding force of porous
member 520 in the vicinity of communicating hole 519 is balanced
with the pressure in ink chamber 512, the flow of ink from ink
chamber 512 into foam chambe{éSII is stopped. _

_ The graph of FIG. 2fF lllgzgaizes this process. In the
figure, the letter F indicates the iwk level in porous member 520
of foam chamber 511, and the letter G indicates the ink level in
ink chamber 512. When a predetermined amount of ink wl which was
initially contained in porous member 520 is consumed so that the
ink level in porous member 520 is reduced to a predetermined value
at which the pressure in ink chamber 512 overcomes the ink holding
force of porous member 520 in the vicinity of communicating hole
519, ink gradually flows in a stepwise manner from ink chamber 512
"into the foam chamber 511. This process occurs until the balance
between the pressure of the ink chamber 512 and the ink holding
force of porous member 520 in the vicinity of communicating hole
519 is restored. As a result, although the ink level in ink
chamber 512 is gradually reduced, the ink level in porous member
520 can be maintained at a substantially constant level so that ink
is supplied to the recording head by a constant pressure difference
at a constant rate.

After a predetermined amount of ink w2 is consumed by the
recording head, no ink will remain in ink chamber 512, but the
amount of ink contained in porous member 520 will be at a level
equal to the level when ink was intermittently being supplied to
foam chamber 511 from ink chamber 512. Therefore, aX*though~
printing can be coptinued using the amount of ink absorbed in
porous member 525%§§g:¥%rther ink is available in ink chamber 512
to replenish the ink supply E;i porous member 520. After a
predetermined amount of ink w3 is consumed during'printing, the ink
supply in porous member 520 will be depleted, and the ink cartridge

will no longer support printing. —_——
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‘Thé recording head nay be of any structure escri bed |n Euro ean

Pat ent -Publication Nos. 581,531, 609, 863, ¢§@47£23 §iﬂ2ﬁ%ﬁ he~i mk cﬁuJeP
cartridge is configured so as to be nDun ed with a s

rce an?
accommodating a mi salignnment of a cep g%ﬁeb St

to FIGS. 2 and 3 which depict an ink cohétructed |n a
with a first enbodi nent of the invention. mai n container 501, is d'vided

into three conpapLpRRLS B4 SPPir&Nbrintiflg icpddit D! Favmenwhehe¥ine

cartridge—is—~£filled-until the ink is depleted, a constant amount

of ink is supplied to the recording head. The depletion of lnkﬁ:;Z:\\

from ink chamber 512 indicat?s the impending depletion of ink‘zgaégfg%éi
: - i i If a fresh cartridge is inserted at :

this stage, it is possible to ensure a constant supply of ink to

the recording head without interruption.

As described above, the inner space of the ink cartridge
of the invention must be maintained at a negative pressure during
the printing process. In addition to the achievement of the
above-described hermetic seal between the ink supply port and the
ink supply needle, the transfer of ink from ink chamber 512 to the
foam chamber 511 must be performed properly to ensure a constant
flow of ink to the recording head. Hereinafter, the structure for
controlling the supply of ink from ink chamber 512 to foam chamber
511 will be described.

Réference is now made to FIG. which depicts the
bouhdary between foam chamber 511 and ink chamber 512 in a third
additional embodiment of the invention. Like numerals are utilized
to indicate like structures, the primary difference between this
embodiment and the first additional embodiment being a step portion
formed in hole 519. | o

A step portion 560 is formed in communicating hole 5189.
A portion 563 of the base of ink chamber 512 is higher than that
of foam gﬂﬁmber 511, step portion‘PSO being the dividing point.
A groove:56?=connectlng the foam andvink chamber$’ls formed in the
lower part of step portion 560.

Poxous member 520 is in contact with communicating hole
519 and is received by step portion 560 so that the portion of
porous member 520 in the vicinity of communicating hole 519 is
compressed, whereby the required pressure difference between ink
chamber 512 and foam chamber 511 via communicating hole 519 can be
attained. When the ink level of ink chamber 512 is reduced to a
low level, groove 561 enables ink from ink chamber 512 to be
collected and then absorbed by porous member 520 in foam chamber
511. Consequently, all of the ink in ink chamber 512 can be
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8 Date: 506 by partitions 502 and 503 as shown in FIG 3. Each
of the three conpartnents 504, 505, and 506 is divided by a center
partition wall 510 into foam chambers 511, 511' or 511% housing a
respecti ve porous nenber 520, 520" or 5#" and ink chanmbers 512, 512' or
512" which are adapted to contain qughg I nk. Foam chanbers 511, 511', 511"
are dinensioned to receive a respective porous nenber 520, 520' 520". The

vol unmg 183 26 RBRO 5§¥H§H ! cted.s0 as to be
Iargeruﬁﬁgn t he capaC|%% éi ﬁ%g?hggge§§gg%lv %gﬁﬁghg t%ﬂi.’ﬁﬂl
or 51#™X- so as to be conpressed while being refgined in the respectlve

;ggm gﬂ:nber 159 f?e%ﬁéﬁ%ée.giiﬂggdgﬁﬁ@t Therd atye, obnibf GaRITy &% 4heach
rldge constructed in accordance with a fourth -addftiomer
embodiment of the invention. Again, like numerals are used to
indicate like structures, the primary difference between, thls
embodiment and the first additional embodiment is the different
leveled bottoms of the respective chambers.

The bottom face 564 of ink chamber 512 is higher than the
bottom face 567 of foam chamber 511, thereby forming a step portion
562. Step portion562 receives the lower portion of porous member
520 so that the portion of porous member §20 in the vicinity of
communicating hole 519 is compressed. When required, a slope 563
which is directed from the ink chamber 512 to the foam chamber 511
may be formed to aid in the supply of ink. Since slope 563 allows
ink in ink chamber 512 to flow more easily toward foam chamber 511,
irrespective of the inclination of the carriage, ink from ink
chamber 512 can be constantly supplied to the recording head.

Reference is now made to FIGS. 32 and 3§-Wthh depict an
ink jet cartridge constructed in accordance with a fifth additional
embodiment of the invention. Like stiuctures_are indicated by like
reference numerals, the primary difference between this embodiment
and the first additional embodiment is the formatlon of a through
hole. 7L emboddned o Tt momt 40 Sk A FlGS 4 and §.

Groove 519a (FIGS. ég—and 223 is formed in the face of
center partition 510 separating foam chamber 511 from ink chamber
512. Groove 519a is formed in the face of partition 510 on the
side of the foam chamber 511 and is in communication with the upper
portion of communicating hole 519 of center partition 510 within
the respective chambers 511, 512. In order to allow air to pass
from ink chamber 512 to foam chamber 511 and to retain these
chambers in fluid communication with each othexr, a through hole
519b is formed in the lower end of the groove 51%a. Thus, the
upper portion of porous member - 520 which exhibits a relatively
small capillary force is maintained in fluid communication with

communlcatlng hole 519 via the space formed by thin groove 519a.
—_
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each ink chanber 512, 512' or 512" is selected so that each foam chanber
511,511 or 511" is dinensioned to hold 20 to 30% nore ink than the
respective ink chanber 512, 512' or 5%37. When i nks of three colors are
contained within a single cartridge aSin FIGS. 2 - 4, it may be difficult
to see if different amounts of ink ren@n in the chanbers, which may be

caused by unbal anced consunption of the different color inks. Wen ink of
one cofbereforepl énkdcannbe tsrmootkly wiepkaced wi tipasier ¢fo tihatc dmkr ilagénkt he

user NeRdnBal USRECASSALLAN: YO! TN APOUL A SRR NCRAmHYE Ob1uhe ehBfLyy

colors in the cartridge [eaking. en.a cartridge of the invéntionTs

di sposRESBENtiAR toopmacdntcad Matorarfdugh rignloufren badngasuppddedsecause ink

of each color israbeehed 1% RBWmMABEPES! FY8SRO §n89£%hilzﬁe&§91ct an
ink cartridge constructed in accordance with a sixth additional
embodiment of the invention. Like numerals are utilized to depict
like structures, the primary difference being the use of a
projection into foam chamber 511.

A horseshoe-shaped projection 565 is formed on the bottom
of foam chamber 511 as is shown in FIG. ég. Projection 565 ensures
a space in the vicinity of communicating hole 519 so that ink from
ink chamber 512 can easily flow into foam chamber 511.

As described above, foam chamber 511 and ink chamber 512
are separated from each other by the single center partition 510.
In seventh or eighth additional embodiments of a single-color ink
cartridge, as shown in FIGS. é% and é% respectively, an ink chamber
571 may be formed so as to surround two or three sides of a foam
chamber 570, and a communicating hole 573 may be formed in at least
one of the walls 572 separating the foam chamber 570 from the ink
chamber 571. "An exit port 574 is positioned within foam chamber
570. An ink cartridge of this design can store an amount of ink
which is relatively large as compared with the volume of the whole
ink cartridge. Furthermore, because of the location of the
chambers, the user can easily see if replacement of the ink
cartridge is required because of dépletion of the _ink.

References is now made to FIGS{'ég and 59 wherein an ink
jet printer cartridge constructed ih accordance with a ninth
additional embodiment of the invention is provided. This
embodiment is similar to the first additional embodiment, the
primary difference being the use of a resilient O-ring 5300 which
is retained in contact with the peripheral face of an ink supply
needle of the recording head upon insertion of the ink supply

- needle into the ink supply cartridge. However, this ink jet
printer results in other problems solved by the first additional
embodiment. A large frictional force may be produced when mounting

the cartridge on the carriage and inserting the ink supply needle
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protectlng t he environment from any | eakage of ink. Ink supply ports 513,
513' and 513" (not shown), chanber 511 being exenplary of each chanber 511
511' and 511", are formed in main contaikner 501 wi-thin a respective foam
chanber 511, 511', 511". Each ink sup port 513, 513" and 513" is adapted
to engage with a respective ink suppl eedl e (not shown) of the recording
head Figure 16 is a cross-sectional view show ng an ink cartridge

const rkRE@d the afestgadge -wi t Fhd %i §REHIEFDOHR N8 BXTERe FHYRHR| G the

recording head and the carriage. Furthermore, O-xring 5300 is
supported at its periphery by the body 5302 of the cartridge. 1If
there is a misalignment between the cartridge and the ink supply
needle of the recording head upon insertion of the ink supply
needle in the ink supply cartridge, it is very difficult to mount
the cartridge. Furthermore, when a three color ink cartridge in
which tanks 5304, 5306, and 5308 for the th§§e color inks are
integrated into one piece as shown in FIG. 59, it is extremely
difficult to mount such a cartridge on the recording head if the
cartridge and any of the ink éupply needles are misaligned.

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 énd
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.
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An- enbodi nent of the printer head according tao_the present invention may be
used in"a four-colour printer plotter or colour inmage printer and has -

four-colour ink systens and ink j e%% correspon !"mumﬂmuu il to four ink
colours. The four-colour printer protter enpl oj | , ﬂﬂiﬂ en and bl ue
i nks, and noves the head or a shgghygé print paper ‘or Ltpof"h 4nd* t hen ej ects
ink as in a conventional ink jet - head, corresponding to a desired one
of t WHABOESUCLARMER si: the print paper at a prescribed position thereon to

forman ink dof, Desgi riegt ehakacdet:idyed foirganesnkaget hiypee recorded by
repeating,the above .cycle. The present I nvention is applicable to ink jet

prinF8F89%+“%J?PR&ﬁﬁEa%'eESmPﬁ%?u ng print heads using heat from heated
resistors or tahefirske avambRe; di spl acenent of piezo-electric menbers or with

transducers t o) ¥ hafb8P £br idmnfun@®ating with said first
chamber through a passageway formed within said cartridge
between said first and second chambers;
an ink supply port extending through a wall of said
second chamber to supply ink to the exterior of the cartridge;

and

a funnel-shaped packing member provided within said
ink supply port, said packing member béing formed with an
opening therethrough having a wide end and a narrow end and
being dimensioned to receive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an outer
periphery of said ink supply needle, said packing member being —
for preventing the flow of ink through said ink supply port
other than through said ink supply needle when said needlelis
positioned in said ink supply port, said narrow end of said
opening being disposed away from said second chamber.

2. The ink tank cartridge of claim 1, wherein said
ink supply port includes a passage therethrough defined by an
interior wall, said packing member including a support portion
supported by said interior wall of said ink supply port coupled
at a region thereof close to said second chamber to the wide end
of said packing member.
| 3. The ink tank cartridge of claim 2, wherein said
passage through said ink supply port includes a stepped region
between a region of smaller cross sectional area closer to the
second chamber and a region of larger cross-sectional area and
abutting said stepped region.

4. The ink tank cartridge of claim 3, wherein said
region of larger cross-sectional area of said passage includes a
lateral groove, said support portion including a projection for

receipt in said groove.

i d
40702050 This Sheet Has Been Reilace

TUIIEITE Y —




a. éhahber upon application of a print signal. M
anbers

P
accordinhg to the invention may supply ink continu gn&
t hr ough capillary paths. In a col &§ i mage prlnt‘gm f our
colours, that is, black, red, gre&hr and bl ue of print paper S
scanned by a rinter head in a direptionfperpendlcular to the direction of
feed of the pgi nt Thedmnk sankr grekeldan of fdaif dnevl %’é‘i’ﬂ‘ﬂrﬁf@troke and

t he sRppBLLt PBHLE LS ifs.edas%|eﬁlﬁﬂaDYY|tm1mﬁ aheshaperecord i mages. In

seven-col our pri nt,lg{s ﬁjgg(l’(j%n nﬁaﬁ%“% QY 1a§_ﬂa& |§ndbi&cﬁ | ow,

magenta and cyan ours~of réed, green an | ue are
f or megoDAUS BéRRer oin Maid: spaped W@mrfpprp@gangfeman)fmw%ut of the

thrgg;deshk esu SOl P Wortot Rakdt baps bl afdnbeNBeghy BeReRsidHeL @our i mages of

seven colours
contain Enk for transfer to said porous member in said second

chamber. |

7. The ink tank cartridge of claim X,-wherein said
first and second chambers form an integrated unit.
8. The ink tank cartridge of claim % wherein said

ink tank cartridge comprises a plurality of said integrated
units forming a single integrated tank, each unit containing a
respective different kind of ink.

9. The ink tank cartridge of claim 6, said ink
supply port including a protrusion portion projecting into said
second chamber and formed with an entrance opening to said ink
supply port, and said protrusion portion engaging against and
locally compressing a part of said porous member in the region
of the entrance opening to said ink supply port.

10. The ink tank cartridge of claim 7, said ink
supply port including a protrusion portion projecting into said
second chamber and formed with an entrance opening to said ink
supply port, and said protrusion portion engaging against and
locally compressing a part of said porous member in the region
of the entrance opening to said ink supply port.

11. The ink tank cartridge of claim 6, further
ncluding a projection for pressing said porous member against
said ink supply port, said projection being formed on an inside
portion of said second chamber esséntially opposite said ink

supply port.

12. The ink tank cartridge of claim 10, further
including a projection for pressing said porous member against
said ink supply port, said projection being formed on an inside
portion of said foam chamber essentially opposite said ink
supply port. : '
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) Thé'present rnvention is concerned primarily mnt u d, and
moré particularly, but not exclusiygly, with the ‘“‘Iﬁ Lla“m ml“ etailed
descrlptlon of the overall printerggonstruction wllc be gkveh dnly by way

of a single exanple. This is the replacenent sheet hereinafter

described. Fi |1t3¢rST5851n)5215anJ@r&ir525dgén@£ shomn)s ( sdklrechi yely "525") are
fixed to the pEeL end of recgfzgs 52§ re ec%&y%%yd gagghgg menbers 530 of
whi @PTENS) FsNefonole Red858ed sz id se

chamber greater than the wvolume of said second chamber.

14. The ink tank cartridge of claim 10, wherein said
porous member has a volume before insertion in said second
chamber greater than the volume of said foam chamber.

15. The ink tank cartridge of claim 12, wherein said
porous member has a volume before insertion in said second
chamber greater than the volume of said foam chamber.

16. The ink tank cartridge of claim 9, further
including a recessed portion formed on said protrusion portion
and defining the entrance opening to said ink supply port, said
ink supply port including an ink passage exteﬁding from said
ecax portion away from said porous member, said recessed
portion having a cross-sectional area greater than a cross-
sectional area of said ink passage adjacent said recessed
portion of said protrusion portion, and a filter disposed on
"said recessed portion between said porous member and said ink
passage.

17. The ink tank cartridge of ~claim 1, further
comprising at leaét one partition wall disposed within said
first chamber to define a plurality of subchambers within said
first chamber. .

18. The ink tank cartridge of claim 1, further
comprising a rib disposed within said first.chamber, said rib
being vertically elongated and positioned on an inner face of
sald first chamber,

19. The ink tank cartrldge of claim 1, said ink
supply port including an exit opening spaced from said second
chamber and further including a sealing member separate from
said packing member positioned to seal said ink supply port at
about said exit opening and constructed to be penetrated by said
ink supply needle when said ink tank cartridge is mounted on
said ink supply needle.

20. The ink tank cartridge- of claim 1, wherein said
cartridge is constructed to be removably mounted on said

R ————
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resilient material such as rubber. ackl ng nfigured as a
funnel - shaped packi ng whi ch .opens ward. The bul ar
portions 531 are thicker than the her portlons The respectlve upper

peripheral edges 533 of taper port| ons 53 ective packi ng nenbers
530 ERFRERINGyABPAIAENSHEPt Fts ¥y FuPBE%e’&??‘gégorﬁ &36pl y ports 513,
513' apypdrhiys' .isCaekepaedi iy sneid)amldSSGppéyfpmmd wi th protrusions 535

recei ved by grgove %kog?gﬁgﬁggcgrwgg %rgﬁltaperri nk supply port

513. The bounda ¥<n et ween ortion portions 532, are
conf Pyepweting tisikn cBSANBCFRERFHG F‘\?HéuB84°°’FPFJE9n‘rr§'deS| gn, packing menber s

530 are fixed dyecordliag Redd i f5¥s HRELiAg ink;
an ink supply needle coupled to said recording head
and having at least one through hole to allow ink to pass

" end of “i nk supply ports 513, 513" and 513" res ectlvelﬂ an mjje made of a

therethrough; and

an ink tank cartridge being removably mountable onto
said ink supply needle of said ink-jet type recording apparatus,
the ink tank cartridge, comprising:

a first chamber; .

a second chamber for communicating with said first
chamber through a passageway formed within said cartridge
between said first and second chambers;

an ink supply port extending through a wall of said
second chamber to supply ink to the exterior of the cartridge;
and :

a funnel-shaped packing member provided within said
ink supply port, said packing member being formed with an
opening therethrough having a wide end and a narrow end and
being dimensioned to receive said ink supply needle of said ink
jet recording apparatus and to resiliently abut against an outer
periphery of said ink supply needle, said packing member being
for preventing the flow of ink through said ink supply port
other than through said ink supply needle when said needle is
positioned in said ink supply port, said narrow end of said
opening being disposed away from said second chamber.

22. The ink-jet type recording apparatus of claim 21,
wherein said ink supply port includes a passage therethrough
defined by an interior wall, said packing member including a
support portion supported by said interior wall of said ink
supply port coupled at a region thereof close to said second
chamber to the wide end of said packing member.

23. The ink-jet type recording apparatus of claim 22,
wherein said passage through said ink supply port includes a

40702050 I
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respectlve i-nk supply ports 513. Additional I y ward movement  of upper
peripheral edges 533 is prevented respecti ""Eﬂﬂ 513a. Thus,
even when the respective ink suppgfzneedl e i I ﬂmﬂmgm’r act ed,
packi ng nenbers 530 are adequatel y°fixed to i nk sup bl y* pdrt¢ 513. Since

1aPLoRRLL! Q031 AP HARIAG Eoﬁééié‘ﬁ”of Ortqﬁ&saéeﬁe el e dde packing

e’respective In supply needl e by
theCﬂ-esséctFvetl’l*?n-‘rﬁ%ﬁnébﬁmbﬁrpﬂ |aor¥§3%-3’41 ofhéarg®erciiti ons can be
WDV?,Qgﬁeeﬁ&mairau tmtab@z&tu&hggsdedogﬁqipeanre@maﬁequentI?/, the air tlggt
seal between e rgspe r LN u edl,e can be
mai nt ai ned WnH]e a']%}:egmgr’o @éy% geﬁlg\?@ mgggfmaléué CFP a{\}gne%l3t’

r espberein sakd stapiqn r@eéﬂ@gaﬁdcifqﬁéwl?nﬁérﬁrewﬁnﬁﬁ@at| ng hoI es 519,
519p2888g819nc Pided f NMRA A1 CER6EVe PAHild isdpp¥et| portion

including a projection for receipt in said groove.

25. The ink-jet type recording apparatus of claim 24,
wherein said support portion is essentially tubular in shape.

26. The ink-jet type recording apparatus of claim 21,
and including a porous member in said second chamber for
transferring ink to said ink supply port, said first chamber
being dimensioned to contain ink for transfer to said porous
- iember in said second chamber. 2/

27. The ink-jet type recording apparatus of claim 23,
wherein said first and second chambers form an integrated unit.

28. The ink-jet type recording apparatus of claim ééi
wherein said ink tank cartridge comprises a plurality of said
integrated units forming a single intégrated tank, each unit
containing a respective different kind of ink.

29. The ink-jet type recording apparatus of claim 26,
said ink supply port including a protrusion portion projecting
into said second chamber and formed with an entrance opening to
said ink supply port, and said protrusion portion engaging
against and locally compressing a part .of said porous member in
the region of the entrance opening to said ink supply port.

30. The ink-jet type recording apparatus of claim 27,
said ink supply port including a protrusion portion projecting
into said second chamber and formed with an entrance opening to
said ink supply port, and said protrusion portion engaging
against and locally compressing a part of said porous member in
the region of the entrance opening to said ink supply port.

31. The ink-jet type recording apparatus of claim 26,
further including a projection for pressing said porous member
against said ink supply port, said projection being formed on an
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" 51Q, which separates foam chanbers 511, 511' and 511" fromink chanbers

512, 512° and This is the repl agement: sheet mﬂuﬂﬂg"ﬁiﬂ"lnm Slots
519a, 519a' 519a" which extend to pr edet er m yned to be
in communi cation w th conmunicati®g holes 519, 519" and %19 respectively
for gas-liquid replacenent. Between each respective pair of foam and ink
charinsrisie5 porandn5ep, s&i 'sesendsehanben ESPENt iadd Y5 2PPOSHBR otAdidrenber s 520,
520'; qnduppy gggthoused in the foam chanmber$ 511, 511' and 511"

respectively |n Su'%he in ’?S?’t&%gtréﬁbihlng apparatus of claim 30,

further including a projection for pressing said porous member
against said ink supply port, said projection being formed on an
inside portion of said foam chamber essentially opposite said
ink supply port.

33. The ink-jet type recording apparatus of claim 26,
wherein said porous member has a volume before insertion in said
second chamber greater than the volume of said second chamber.

34. The ink-jet type recording apparatus of claim 30,
wherein said porous member has a volume before insertion in said
second chamber greater than the volume of said foam chamber.

35. The ink-jet type recording apparatus of claim 32,
wherein said porous member has a volume before insertion in said
second.chamber greater than the volume of said foam chamber.

' 36. The ink-jet type recording apparatus of claim 29,
further including a recessed portion formed on said protrusion
portion and defining the entrance openlng to said ink supply
port, said ink supply port including an iﬁk passage extending
from said g%%%%é portion away from said porous member, said
recessed portion having a cross-sectional area greater than a
cross-sectional area of said ink passage adjacent said recessed

‘portion of said protrusion portion, and a filter disposed on
said recessed portion between said porous member and said ink
passage. - _ )

37. The ink-jet type recording apparatus of claim 21,
further comprising at least one partition wall disposed within
said first chamber to define a plurality of subchambers within
said first chamber.

38. The ink-jet type recording apparatus of claim 21,
further comprising a rib disposed within said fixrst chamber,
said rib being vertically elongated and posxtloned on an inner
face of said first chamber.

39. The ink-jet type recording apparatus of claim 21,

said ink supply port including an exit opening spaced from said

40702050
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) porous rrenber I's held against the respectlvm 519, 519

or 519".° Ribs 518, 518" and 518" aJ forneq "ﬂlﬂ ” la of

cont ai ner 501 within a respective i'nk chanbe Emm?m ﬂﬁ 12". An

i ndi vi dual conmuni cat i on hol e i s fBrned betweén Each r"especbl ve chanber

. pair 511, 512, andet | ong qnl ort| n of the lenath_of partition
510 FRFA Ghambex; an E@%rfg’ 3#8%8%8 J‘??]é“?"&?é:msl %Eargg i nk

cartfiglgesdisl l;taldlqmgdmémbe:a pgigiiened| to seﬁkl geichrink ¢gep3¥0pofor a single

I I Kk
bt Tt Hed Bii£10poRT E*’.*‘%’E*“we&'gﬁv‘%@?ﬁ“&%éfgeéggﬁ. Uy than

eachsa¥d tik EHRRYPHREALG Ehehisas F £2RY| AT HHAIeALEOFIRAEER o ¢ he second

addi én oild embodiuppdly néedhe. i nvention, a cartridge for black ink i s shown

in FIG 40. A system for mounting an ink tank cartridge onto
an ink supply needle of an ink-jet type recording apparatus, the
ink tank cartridge comprising:

a first chamber;

a second chamber for communicating with said first
Ehamber through a passageway formed within said cartridge
between said first and second chambers; ;

an ink supply port extending through a wall of said

- gecond chamber to supply ink to the exterior of the cartridge;
and

a funnel-shaped packing member provided within said
ink supply port, said packing member being formed with an
opening therethrough having a wide end and a narrow end and
being dimensioned to receive said ink supply needle of said ink
jet reéording apparatus and to resiliently abut against said
outer periphery of said ink supply needle, said packing member
being for preventing the flow of ink through said ink supply
port other than through said ink supply needle when said needle
is positioned in said ink supply port, said narrow end of said
opening being disposed away from said second chamber.

41. The system of claim 40, wherein said ink supply
port includes a passage therethrough defined by an interior
wall, said packing member including a support portion supported
by said interior wall of said ink supply port coupled at a
region thereof close to said second chamber to the wide end of
said packing member.

' 42. The system of claim 41, wherein said passage
through said ink supply port includes a stepped region between a
region of smaller cross sectional area closer to the second
chamber and a region of larger cross-sectional area and abutting

said stepped region. -_—
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"5 having a partition wall 5117 formed wi thi ai ner 5160 so as to
extend between center partition wajd 5110 f oam chanber
5111 from a ink chanber 5112'andm§iside wal I 51 Jﬂcontainer 5100,

t hereby dividing ink chanmber 51127 'nto two cells 5112a%and 5112b. This
structure -preygnt Lner 510 bej f ot gd ; ative
pressure prodﬁ%éd%ﬁjﬁ%ﬁ%ﬁeo?ngi’?ﬁ ﬁan'gwgr%%gggsg\%\glacﬁg%lﬁ rkgg herei nafter
desdieirged, copspysestionadr garapPssikdt RAFSAGS d8g4udesndrtdieTfkeventing any |
i Nk ol eaki @0susgidts goktlananfchidizly @ progeatnes forftedesigonmuni cation
w th foam,chanber 5111 via a communicating hole 5119 in center partition
5116"WFREH 8XP2%%s al ong only a portion of the length of partition 5110. In
addi tion, a céfmurfreatsysgenmopé imet ¥,0WReFein said support

portion is essentially tubular in shape.

45. The system of claim 40, and including a porous
member in said second chamber for transferring ink to said ink
supply port, said first chamber being-dimensioned to contain ink
for transfer to said porous member in said second chamber.

46. The system of claim éga wherein said first and
second chambers form an integrated unit. .

47. The system of claim , wherein said ink tank
cartridge comprises a plurality of said integrated units forming
a single integrated tank, each unit containing a respective
different kind of ink.

48. The system of claim 45, said ink supply port.
including a protrusion portion projecting into said second
chamber and formed with an entrance opening to said ink supply
port, and said protrusion portion engaging against and locally
compressing a part of said porous member in the region of the
entrance opening to said ink supply port.

49. The system of claim 46, said ink supply port
including a protrusion portion projecting into said second
chamber and formed with an entrance opening to said ink supply
port, and said protrusion portion engaging against and locally
compressing a part of said porous member in the region of the
entrance opening to said ink supply port.

50. The system of claim 45, further including a
projection for pressing said porous member against said ink
supply port, said projection being formed on an inside portion
of said second chamber essentially opposite said ink suppiy
port.

51. The system of claim 49, further including a
projection for pressing said porous member against said ink

-
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" This i's the r-epl acenment sheet 12 in the Iovver éiirtlon of parti n wal |

5117. On*the inner face of wall 51% , Whichijc ﬂmm,g when t he
e forned
il Bﬂ

cartridge is nounted on a carriage pluralit
whi ch extend vertically al ong |nne?3?ace 5100a. These ri"o wink to

the SHBETY BPEFRE TR sIagiBh, pauly Fhmfll E“QEEZﬁ%g&?h”%@?%fY evel .o
of said foam chamber essentlally opp051te sald ink supply port.

52. The system of claim 45, wherein said porous
member has a volume before insertion in said second chamber
greater than the volume of said second chamber.

53. The system of claim 49, wherein said porous
member has a volume before insertion in said second chamber
greater than the volume of said foam chamber.

54. The system of claim 51, wherein said porous
member has a volume before insertion in said second chamber
greater than the volume of said foam chamber.

55. The system of claim 48, further including a
recessed portion formed on éaid protrusion portion and defining
the entrance opening to.said ink supply port, said ink supply
port including an ink passage extending from said ;%gggg?portion
away from said porous member, said recessed portion having a
cross-sectional area greater than a cross-sectional area of said
ink passage adjacent said recessed portion of said protrusion
portion, and a filter disposed on said recessed portion between
said porous member and said ink passage.”

56. The system of claim 40, further comprising at
least one'partition wall disposed within said first chamber to
define a plurality of subchambers within said first chamber.

57. The system of claim 40, further comprising a rib
disposed within said first chamber, said rib being vertically
elongated and positioned on an inner face of said first chamber.

58. The system of claim 40, said ink supply port
including an exit opening spaced from said second chamber and
further including a sealing member separate from said packing
member positioned to seal said ink supply port at about said
exit opening and constructed to be penetrated by said ink supply
needle when said ink tank cartridge is mounted on said ink
supply needle. '

59. A method for removably mounting an ink tank
cartridge for an ink-jet type recording apparatus onto an ink
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"Reference is-now made to FIGS. 6(a) and 6(b) 516
constructed in accordance with they{irst addi ” HI of the

invention. Ink filling holes 514, 4' and b14* ‘and 515" are

forned in the regions of lid 516 correspondlng to the placenent of porous
ﬂ?%eeiag o2Nda P4 0in eﬁenkaeaealﬁéﬂapp%ﬂa&emnecat ing ports

541 and 541" are connected ink fil hol es 5{4, 514' and 514"

Vi a"@?‘Btﬁfbsf%ﬂﬁmmﬁﬁes*&%dt}\‘ﬂl(?tepisegﬁect i vel y. V\hen a seal 542 for covering
ink filling heltexihg4inklik -aarfdrst4¢thahbér; 515 and 515", and air vent

PP Sl Skl ool ppbelosh iy o il il S1B. 8,0 C00)
and SAPCHG PhAABRE) aFyid AREPNG CHABRAF Gommuni qafidge AtBcE2595 of seal
542, £ W€ tHamdlek-UdASoh§ B passage connecting said chambers;
extending an ink supply port from a wall of said
second chamber in said ink tank cartridge to supply ink to the
ink-jet recording apparatus;
inserting said ink supply needle of the ink jet type
recording apparatus into a funnel-shaped packing member provided
within said ink supply port, said packing member being formed
with an opening therethrough having a wide end and a narrow end
and being dimensioned to receive said ink supply needle, said
narrow end of said opening being disposed away from said second
chamber; and
abutting said packing member against an outer
periphery of said ink supply needle of the ink jet type
recording apparatus for preventing the flow of ink through said
ink supply port other than through said ink supply needle when
said needle is positioned in said ink supply port.
60. An ink tank cartridge for an ink-jet type
recording apparatus, comprisings
a housing formed with a chamber thereln,
an ink supply port extending through a wall of said
housing, said ink supply port having a first opening directed
toward said chamber of said housing and a second opening
directed away from said wall of said housing; and
a funnel-shaped packing member provided within said
ink supply port, said packing member being formed with an
opening therethrough having a wide end and a narrow end and
being dimensioned to receive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an outer
periphery of said ink supply needle, séid packing member being
for preventing the flow of ink through said ink supply port
other than through said ink supply needle when said needle is

40702050 ' Sheet Has Been Replaced
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1id 516 I's formed mﬁ‘k a nec
n1dp0|nt of the route of air vent ports 541, 541' and 541". \Wen tongue
pi‘ece 545 is peeled fromlid 516, tongue piece 545*T§_EEETTV_§ébarated from

seal 542. This in turn exposes air vent ports 51““"" ortions of
the underside of seal 542. In a prefers®d enbod I“"Jm’i l" forrred
with patterns such as characters and st ustratii orfs ri Rte
portion ‘544 whi ch permanently seal s grooves 540 540" Patterns
col ors, posidiilomedpinnsahdg h¥.fsappdy Pﬁ%ﬁntﬁﬁ&djﬁéiééga;ggg ohi FRdrti on 544
of seal owuf}@’b@in@ acE8fo SN RRGUErBhesLidMhaMiexh i s connected to main
61. The ink tank cartridge of claim 60, further
including a sealing member separate from said packing member
positioned to seal said ink supply port before said ink tank
cartridge is mounted on said ink supply needle, said sealing
member being penetrated by said ink supply needle vhen said ink
tank cartridge is mounted on said ink supply needle.
An ink-jet type Eégprding apparatus| for
outputting ink onto a recording medium, comprising:
a recording head for ejecting inac;
an ink supply needle coupled to said recording head
and having at least one through hole; and
an ink tank cartridge being removably mountable onto
the ink supply needle, said ink tank carxtridge comprising;
a Eggging formed with a chamber therein;
an ink supply port extending from a wall of said
housing, said ink supply port having first opening directed
towards said chamber of said housing and a second opening
directed away from said wall of said housing; and
a funnel-shaped packing member provided within said
ink supply port, said packing member being formed with an
opening therethrough having a wide end and a narrow end and
being dimensioned to receive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an outer
periphery of said ink supply needle, said packing member being
for preventing the flow of ink through said ink supply port
other than through said ink supply needle when said needle is
positioned in said ink supply port, said narrow end of said
opening being disposed away from said chamber.
63. An ink-jet recording apparatﬁs of claim 62,
further including a sealing menber separate from said packing
member positioned to seal said ink supply port before said ink
tank cartridge is mounted on said ink supply needle, said
sealing member being penetrated by said ink supply needle when
said ink tank cartridge is mounted on said ink ;upply needle.

[
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'fhfs'rs t he repl acenent sheet 13 Pt e: portion 544 of seal 542 via
néck portion 543. For exanple, in a further preferred enbodi nent, the nain
porti-on 544 of seal 542 has a bl ue background, black characters and ot her

il lustrations printed theremsTRBlma' mmmmg@f tongue piece 545 is
I h 't- h a r_of
mai n por 1 on 544 StnaHEC, PR SRHELIE ESED | InkDeiiieppe Hectding
backgr apphdatwol i @nmmear e Thenigk bt@nlk carpridgel gomprdsesy 2 pdiural
portio u%‘ézac’?'@;fnt ?:5.‘9% @h%?n%e@‘é‘s ME 4 pLhpgy Phebdy O €86BoAl" Shabed ! OF

and pa ern sequen
adjacent to and assocz.ated with a first chamber, each pair of first

and second chambers being formed as an integral unit. The ink tank
‘cartridge also has a partition wall disposed in the cartridge which
separates each second chamber from an associated first chamber, the
two chambers communicating through a communicating hole positioned
near the bottom of the partition wall disposéd between the
associated chambers. The communicating hole extends only a portion
of the width that the partition wall. Finally, a plural number of
ink supply ports, each extending through a wall of a respective one
of the plural number of first chambers, supply ink to the exterior
of the ink cartridge from each respective porous member of the
plural number of porous members.
\
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it |s p055|ble to call the user's attention to the need for the renoval of
tongue pi ece 545. Each of ink supply ports 513, ‘153" and 513" are seal ed by

a film546 (FIG 2), and ink filling needles are hernetically inserted into
the ink filling holes 514, 514" and 514" and 515, 515 and 515"
respectively. The first of filling holes 514, 514' and 514" is connected to

evacuating neans, and the second of th€10il1ing hol es 515, 515 and 515" is
cl osed. The evacuating neans reduces the pressure in each of foam chanbers
- 511, 511' and 511" and in each of ink chanbers 512, 512' and 512". When the
pressure is reduced to a predeterm ned value, the evacuating operation is
stopped and the first filling hole is closed. Thereafter, the second
filling hole is placed in fluid conmunication with
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‘" a heasuring tube filled with ink. Ink contained in the nmeasuring tube is
drawn into the evacuated container and is then absorbed by respective

por 6us” nenber 520, 520" and 520" and thereafter flows into i nk chanber 512,

512" or ‘512" via comrunicating holes 519, 519' or 519" respectively. After

the specified anmount of ink flows into tBe appropriate ink chanber, seal

542 is fixed to the outer surface of 4430516 so that the ink filling holes

514, 514' and 514" and 515, 515 a ", Agrooves 540, 540' and 540", and
comuni cating ports 541, 541 / ) j
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This is the replacenent sheet 14 and 541" are seal ed under reduced
pressur.e. Seal 542 thereafter maintains the reduced pressure states of foam
chanbers 511, 511' and 511" and ink chanbers 512, 512' and 512". Before use
of the cartridge, tongue piece 545 of seal 542 is then peeled off so that
tongue piece 545 is broken at neck pgthfn 543 and is separated from main
portion 544. Thus, ink filling hol es?%1® 514" and 514" are placed in fluid
comuni cation with air vent ports 541, 541' and 541" via grooves 540, 540
and 540". Also, foam chanbers 511, él" aresﬂé@ced in fluid
conmuni cation with air vent por 4 243 (0|

- P Ed13 501a

FIG. 4

506

5118 5117 5100a 518

FIG § 5i2a

—_—

This Sheet Has Been

i



541" "and t herefore anbient air, via grooves 540, 540' and 540". Thus, while
the'ink*is prevented fromevaporating, the ink cartridge is ventil ated.

Ref érence is now made to FIGS. 7(a) and 7(b), wherein an ink supply port
513 of the ink cartridge is positioned so as to be aligned with an ink
supply needl e 550 of the recording head. Thereafter the ink cartridge is
pushed toward the recording. head upor{'/rwertion of the ink cartridge. A
taper portion 551 of ink supply needl e 550 passes through a filmseal 546
and engages the hole of packing nenber 530 as shown in FIG 7(a). Since

packi ng menber 530 opens upward, packi pggen‘ﬁr 0)al l ows ink supply
eF in régel

needl e 550 to pass therethrough whil 530is resiliently
def ormed by taper portion 551 of ink glinl y nff&l e 55840

[
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" When-the cartridge is used, ink supply needl e 550 passes through packing
menber 530. The resiliency of connection portion 534 of packing menber 530
enabl es taper portion 532 to engage ink supply needle 550. Even if ink
supply needl e 550 of the recording head and the center of packing 530 are
sonmewhat m saligned, ink supply port g%ﬁ and i nk supply needl e 550 are
hernetically sealed. To conduct ink i 30 he recordi ng head after the ink
cartridge is nounted, or Thi's is the replacenent sheet

FIG. 7(a)
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15 to recover the ink ejection perfornance, a negative pressure i s appl i ed
to the récording head and through ink supply needl e 550 so that ink in the
cartrldge fl ows through ink supply needle 550 and into the recording head.
Because of the pressure difference, this high negative pressure applied to
the cartridge causes taper portion 53§%?5 packi ng nmenber 530, which
hernetically seals and isolates the c nge fromanbient air, to deform
upward in FIG 7(a) toward the interior of the ink cartridge. Thus, the
pressure difference aids in causing taper portion 532 of packing nenber 530
to be resiliently pressed agai nst ink supply needl e 550, and thereby aids
in hermetically sealing the ink cartridge. Even if ink supply needle 550 is
not positioned conpletely through pryZ%b
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menber 530, the resilient force in taper portion 532 of packing nenber 530
al | ows traper portion 532 to remain in contact with ink supply needl e 550 as
|l ong as the tapered portion 551 of ink supply needl e 550 renmai ns in contact
with taper portion 532 as shown in FIG 7(b). Consequently, it is possible
to secure the air tightness of packing Hﬁnber 530 and ink supply needl e 550
even if the needle is not properly in é ed. Since the tip of ink supply
needl e 550 is seal ed upon contact w th packi ng nenber 530, the dead space
in the cartridge can be nade very snall, and any air bubbl es which may be
produced by the piston effect upon €§?ti of the cartridge onto the
recordi ng head are prevented from é&n tng”the cartridge. When a negative
pressure is applied fromthe nozzgp openi ngs of the recording
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head; i nk absorbed by porous nenber 520 flows into the recording head via

t hrough +hol e 524 and through hol es 552 of ink supply needl e 550. Wen ink
of a predeterm ned anmobunt is consuned from porous nmenber 520 and the ink

| evel in porous nmenber 520 is reduced, the pressure of ink chanmber 512
overcones the holding force of porous nenber 520 in the vicinity of

conmmuni cating hole 519, so that air b@#lles enter ink chamber 512 16 via
comuni cating hole 519. Consequently, the pressure in a ink chanber 512 is

FIG. 11

520 511 510

Z2ns

NNANNN

_-512

SNOOOONONANNNN]

5193
513 >0

NN

DI TS

— 5193

—510

eet Has Been Replaced

" AT



I ncreased and ink therefore flows into a foam chanber 511. The ink flow ng
I nto foam chanber 511 is absorbed by porous nenber 520 and causes the ink

| evel sin foam chanber 511 to be raised. At the instant when the ink hol ding
force of porous menber 520 in the vicinity of comrunicating hole 519 is

bal anced with the pressure in ink chamber 512, the flow of i-nk fromink
chanber 512 into foam chanber 511 is %{dﬂbed. The graph of FIG 8
illustrates this process. In the figure, the letter F indicates the
pressure | evel in porous nenber 520 of foam chanber 511, and the letter G

i ndicates the ink level in ink chanber 512. \Wen a predeterm ned anount of
ink W which was initially contained in porous nmenber 520 is consuned so

that the ink level in
FIG. 13
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porous nenber 520 is reduced to a predeternined value at which the pressure
i n ink chanber 512 overcones the ink holding force of porous nmenmber 520 in
the vi'cinity of conmunicating hole 519, ink gradually flows in a stepw se
manner fromink chanber 512 into the foam chanber 511. This process occurs
until the bal ance between the pressure of the ink chanber 512 and the ink
hol ding force of porous nenber 520 iﬁobaﬁpvicinity of comuni cating hol e
519 is restored. As a result, although the ink level in ink chanber 512 is
gradual |y reduced, the ink level in porous nenber 520 can be.nmaintained at
a substantially constant |evel so that ink is supplied to the recording
head by a constant pressure difference at a constant rate. After a
predet erm ned anmount of ink w2 is consunmed by the recordi ng head,
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: AND INK SUPPLY TANK

AgKGROUND OF THE INVENTION This is the replacement sheet
Date: 7 [3“1 ¢
The present invention relates generally to an mk-supplled printer being supphed
with mk from an mk supply tank and more particularly to an ink supply tank which allows
for the continuous supply of ink to the prmter head while avoxdmg adverse effects from"
temperature, atmospheric changes or'vrbrattons. The present invention allows for a larger
volume of ink in the ink supply tank and allows for a greater percentage of the ink m the |
tank to be transferred to the printer head. Also, the present invention comprises a tank
with transparent sides so the user is able to easily determine the remaining quantity of ink,
and also mea'ns for dampening of the unw_ante_d movement of ink within the ink supply
o This invention also relates to an.ink cartndge for an ink jet pnnter in which
an ink jet recordmg head, and an ink. cartndge are mounted on a movable carriage, and'
in particular an ink Jet.cartndge in whrch upon depletron of the ink from the old cartridge,
is replaced with a new ink cartridg'e: - | | |
A prior art ink jet prmter in Which an inkj containing-unit and an ink jet
' recordmg head are mounted ona carnage is disclosed i in European Patent Publication No.
1 581,531. In the dlsclosed prmter in order to prevent prmtmg fallures caused by varlatron
of the ink level or a1r bubbles due to movement of the mk cartndge wh1ch is caused by
' the movement of the carriage, the mk contamer 1s drvrded mto two.regrons. A first reglon
of the contalner adjacent the recordmg head houses 1nk 1mpregnated in a porous member,
and a second region contains 11qu1d mk without a porous member This structure enables _

the ink to be conducted to the recordmg head via the porous member so that the problems



amount of -ink w3 is consumed during printing, the ink supply in porous
menber 520 will be depleted, and the ink cartridge will .nq lLon

pri ngl ng. ,During the entire printing operation from whERs st hqﬁ@[?é%iﬁé}ﬂéheet
contained’in ink chamber 512 has been absorbed in porous nenber 520 until.
the ink is depleted, a constant amount of ink is suppl bafé:t 00Kl & [ or di ng
head. The depl etion of ink fromink chanb@r 512 indicates the I mpendi ng -

depl etion of ‘ink_in the ink tank cartridge. |If a fresh cartridge’is

i nserted atarisifgs fromy grovement of ﬂvsgﬂ%ubtheocaéﬁ&gpeara ReeYRpiesnfromy BeAupTing tPrik

to the recording head without interruption. As described above, the inner

space of t hertainkextentt ri dge of the invention nust be maintained at a

negatlve pressure during. the printing process. In addition to the _

The porous member is held in fluid communication with the recording head by

a_projecting member which is inserted through a hole formed in the side portion of the
container. However, such a structure cannot be applied to a recording head in which air
bubbles must be stopped from entering a pressnre chamber, such as that for an ink jet
printer in which a piezoelectric vibrator is used as an actuator for ink ejection.

. Accordingly, a ink jet' printer which solves the above-mentioned problems is

 derived.

SUMMARY OF THE INVENTION
* Generally speaking, in accordance with the present invention, there is provided |
.an ink-'supplied nrinter Ink is supplled to a prmter head by an mk supply: system, )
mcludmg an ink tank havmg an mk supply port and a pair of side walls An ink absorbing |
member is contained therein adjacent the ink Sdpply‘ port whrch o'ccuples less than the total
volume of the ink tank The walls of the ink snpply tank'may 'be"tran'sparent so the user
can more easily determine the amount of ink remaining in the ink’ supply tank.
| An mk recelvmg and transfemng member termmatmg in an ink port may
extend into the ink tank in which case the 1nk absorbmg member abuts and is locally
| compressed by the 1nk recelvmg and transmlttmg member The mk receiving and
transmitting member has a caplllary ink path _commumcatm% w1ththe printer head and is
- supplied with ink from the ink absbrbi_ng member.
More specifically an mk cartridge is formed of a ink _chamber'fo‘r storing ink

and a foam chamber for receiving a porous member for absorbing ink. A partition'



achi evenment of the above-described hernetic seal between the ink supply
port and the ink supply needle, the transfer of ink oml k chanmber 512 to .
t hé foam chanber 511 nust be performed properly to e ﬁeéﬁ%f’%m?“‘f?‘&ﬁt
of ink to’the recording head. Hereinafter, the structure for ontrol ling

- the supply of ink fromink chanber 512 to f oam champatdrlds I‘I{Gbe
descri bed. Reference is now nmade to FI.G % which depicts tht oundary
bet ween foam chanber 511 and ink chanber 512 in a third additional-

embodi nent separates theninkrehamber frofethe foam &h@nbﬂfe'mdthaﬁ ahele thereimsn that the fopm
structures, the primary difference between this enbodi nent and the first

addi ti onal paReer i¥EN flulbéciemanisatiun with thednk tharnised. iThetiok earfidge inalso éprmed
portion 560 is formed in communicating hole 519. A portion 563 of '

with an ink supply port. A funnel shaped packmg member is disposed within the supply
port and supplies ink to a recordln_g head by generation of a pressure difference through
the porous member. The packihg member is disposed .faci_ng'opwérd 'ix.llthe ink supply
port. The packing member is resilient. | |

When an ink supply needle of the recoreling head is .inserted into the ink supply
port, the tip of the needle 'resiliently contacts with the packihg_ member. Since the packing
member has a funnel-like shape which opens upward, the packing member is ea'sily'
._deformed $o as to follov? the ink subpiy needle. Furthermore, the packing_ member- ie
caused to closely contact ‘with the needle by its resiliency. Thefefore,_ a relaﬁve .
misalignment between the ink supply needle and the ink supply port can be accommodated
so that the ink supply port is securely seaied.

Accordingly, it lis an object of the invention to provide an improved ink
cartridge for an ink jet printer. |

It. is en object of fhe p_resent invention to provide a high-quality and highly
reliable.ink-supplied printer of aSiinple constroetion which is cepable of supplying a stable
and appropﬁate quantity. of ink from an ink tank to a printer head and is less subject to th'e. k
influence of en'vironmental chaoges such aé temperature or atmospheric variations.

It is a further object of the invention to prov1de a cartridge for an ink Jet |
prmter. whmh can be mounted using minimal force and w1th a large tolerance for.
'mlsallgnment of the ink supply needle, wh1ch can cooperate w1ﬂ1 a recordmg head to attain

" a sufficient hermetic seal, while producing a dead space as small as poss1b1e.

_Yet another object of the invention is to prevent air bubbles from entering the



the base of ink chanmber 512 is higher than that of foam chamber 511, step

portion 560 being the dividing point. A groove 561 co ectl
thé ink chanber is ihis is the repI acenent sheet. S ﬂ%ljae{bgaée or m%ﬁget

in the | over pﬁrlt of step portion 560. Por ous menber 520 is in contact with
comuni cating hole 519 and is received by step portlorDaGQ ’ the -
~portion of porous nmenber 520 in the V|C|rﬁty of Vp m

recording head while maintaining a negative pressure in rhe chamber contammg the porous
member. '
l'Still other objects, feetur'ee land adVantages_ of the present invention wiil beceme | |
more apparent from the following description when taken in conjunction with the .' '
accompanying drawings in which lpreferred embodimerlts of the present irlvention are
shown by way of illustrative exat'np.le and not in a lirnitigg senee.
The invention accordingly cempriSes the several steps and relation of one or
more of such steps with respect to each of the others, and the apparatus embodying
features of construction, co.m_binatioﬁs' of ele_merlts-and arrangement of parts which are
adopted to effect. such stepe all as ex'emplified in the following detailed disclosure, and
the scope of the invention will be indicated in the clalms
BRIEF DESCRIPTION OF f[HE DRAWINGS
For a full understanding of the mventlon reference is had to the followmg
descrlptlon taken in connection with the accompanymg drawmgs in Wthh
| __FIG. lisa schemati_c view showing an ink supply system of an ink-jet type
recordin_g apparatus aecordi_ng to _c)ne embodiment of the presenr invention;
FIG. 2 is a 'cross-sectional view of a multi—color mk jet. printer cartridge
corxstructed- in accordance a first embodiment of the invention; | |
FIG. 3 .is a cross-sectional yiew of l:he.ﬁrst embodiment rotated 90° from the
view in FIG. 2 | | | |
FIG.4isa perspectlve view showmg the ink cartridge of FIGS. 2 and 3 with
the lid removed;
FIG. 5isa perspective view showing a single color ink cartridge constructed

in accordance with a second embodiment of the invention;



comuni cating hole 519 is conpressed, whereby the required pressure

di fference between ink chanber 512 and foam chanber 511 via conmuni cating

hole 519 can be attai ned. When the ink. 1evel of ink chamber 512 is._reduced
to alowl evel , groove 561 enabl es i nk from i nk chantms isSth2 replasemest Fsﬁ?e‘ed
and then absorbed by porous nenber 520 in foam chanber 511. Consequently,.-

all of the ink in .ink chanber 512 can be §upp||ed to.the | I ng head for
‘printing without wasti any ink. Reference is now g8 ¢ o 10, which...
epicto an 1k cary FlGigsan i top plendievnohediteh BIGAEx h o f our th erbod o
of the invention. Again, like numerals are used to indicate l'i ke

structures, the pri HIGy6(d» i £ topnplen lvivwislsowing itse Hdindthi arecul aﬁﬂvédtm&efo rst
addi tional enbodinment is the different |eveled bottoms of the respective
ch_arrbe_r S. FIG. 7(a) is a cross-sectlonal view showing a packmg member with an ink -
' supply needle mserted therem in accordance with the invention; |
| EIG. 7(b) is a cross-sectional vie_w. of the packing member'prio_r to insertion;

_FIG. 8 ie a graph showing the relationships of the _ink_consumption, the
pressure level and the amount. of mk remaining in an ink chamber.-

FIG. 9 is a partlal cross-sectlonal v1ew of the ink cartridge showing the
boundary between ink and foam chambers in accordance w1th a third embodnnent of the
invention; | | | | |

FIG._ 10 is a partial cross-sectional view of tne mk cartridge shonring ‘the
bonndary betwee_n ink and foam chambers m accordance with a fourth embodiment of the

' -inv'en'tion; | | | | | | |
| FIG. 11 is a partial cross-sectional view of the 'boundary between ink and foam
chambers of an ink-cartﬂdge constructed in accordance rrith a fifth embodiment of .t_he
invention; | | | |

FIG. 12 is a_cross-sectional vievr taken along line 33-33 of FIG. 11;

FIG. 13 1s a partial cross-sectional riew_ showing the boundary between ink and
foam chambers of an ink cartridge conetructed in accordance with a sixth embodirnent of
the invenﬁon; o

FIG. 14 is a cross-sectional view taken along line 35-35 of FIG. 13;

FIG 15is a cross-sec.t'ional view showing an mk cartridge constructed in

~ accordance with a seventh embodiment of the invention;



The bottom face 564 of ink chanber 512 is 'higher than the bottom face 567
of foam chanber 511, thereby formng a step portion 5&%. .Step portion 562
recei,ves the lower portion of porous nmenmber 520 so th 'st'?l@ﬁ)(ﬁﬂ‘@@mejﬂ sheet
porous nenber 520 in the vicinity of conmunicating hole 519 is conpressed.
~Wen required, a slope 563 which is direcgied from thepgigk 512 to
the form chanber 511 may be fornmed to aid?in the supply of. ink.t Since sl ope

25 211 o L ORI o S b o il SARSLRLTL
512 can be constantly supplied to the recording head. Reference is now nade
‘to FIGS. 1Rceqrdance with areighthiembodiment of the in¥ention; dge constructed in -
-accordance with a fifth additional enbodi nent of the invention. Like .
FIG. 17 is a cross-sectional view showing an ink cartridge for an ink jet printer
'construct.ed in accordan_ce with a ninth embodiment of tﬁe invention; and |

) FIG. 18 ié a cross-sectional view of the ninth embodiment of the inventioﬁ

rotated 90° from FIG. 17. |
DESCRIPTION OF THE PREFERRED EMBODIMENTS )

- A printer head a_ccbi:ding to the présent invention may be used in four-color
printer plotter or color image'_ priﬁter and has four-color ink systems and mk jéts
corresponding respectively to. four ink colors. The four-color print'er plotter employs
black, red, greéh and blli_e inks, and ﬂioves_ the head or 5 sheet of print paper or both and
then_ ejects ink as in a cqﬁ_ventional ink jet pnnt head, corresponding to a desired oné of
the. colors against the pr_iﬁt paper' ait é prescfibed position the_réon tb form an ink dot. |
Desired characters and _fig_uresl' can thus b_e' recorded by repeating the above cycle. The
présént invention is appliééble to ink jet_ printers of all varieties, including print heads

- using heat from heated re_sistors or the .like or the displabement of pieioelectric or with
~ transducers to project a drop of ink fro:ﬁ a chamber upon application of 2 print signal.
The ink suﬁply tanks according to the invention can supply ink continuously' to said
chambers through capillary paLths. '. | | |
| * In a color image printer ﬁsing inks of fou;‘ colors, that is, black, ted, green and
blue, a sheet of print paper is scanned by a printer head in a direction pérpendicuiar to the
direction of feed of the print paper to form one-dot line in one scanning stroke, and the
print paper is fed alohg By line 'pitches to record images. ‘In seven-color printers, inks of
four colors, that is, black, yelloﬁ', magenta and cyan, are used, and the colors of red,

-
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structures are indicated by like reference nunerals, the primary difference
between this 19 enbodiment and the first additional. embodi nent i gt
~formation,of a through hole. This enbodinent is theyp#es the reRBER™ N FI Gs.
4-and 5. G oove 519a (FIGS. 4 and 5) is forned in the face of center
partition 510 separating foam chanber 511 from i nk-chanbesy ﬂ{ﬂ(aGr oove 519a
is formed in the face of partition 510 on7the side dP@®he floam chanber 511

and is in conmunication with the . . : .
green and blue are formed on a sheet of print paper by superimposing inks of two out of

thé three desired colors other than black, thereby reéordmg color images of seven colors.
The present .invention is concerned pﬁmarﬂy with the printer héad, and in
particular with the ink tanks, and detailéd description of thd overall printer construction '
'. will be given only by way.bf a single exam‘ﬁle. |
| Fig. 1 is a schematic view shdwing an ink supply system of an ink-jet tjpe
recording apparatds éccording td one embodiment of the present invention.
" A print head unit 1 of an idk-jet type is connected to an ink tank 3 through a
connecting member 2. Ink is supplied from the ink tank 3 to the pﬁnt ﬁea_d unit 1 tﬁr_qugh
. a hollow needle 2a and an ink supply passage 2b of the connecting member 2, so that the
print head unit 1. emits ink droplets m accdrdance with print signals.
The app'aratus shqwn_ in Fig. 1 also includes a cap member 4 disposed at non-
| p;intidg area, which cap member comes into abutment against the nozzle plate of the print
head unit 1 by a-drive ﬁlechanism (not'shoWn) for preventihg the nozzle openirxgs froﬁl
drying. The cap meniber 4 is connedtéd through a tube 8 to .a suction pump 5 which is
operated by a dontrol device 6 to suck ink from the print head unit 1 through _thé 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 struct_ute such as described in European
Patent Publication Nos. 581;531, 609;863, ._584,823 and so on. |
The ink cartridge is configured so as to be mounted wifﬁ a small force and with |
accommodating a misalig.nment.of a certain degrée. Reference is first made to FiGS. 2
| .and 3 which depict an ink cartridge constructed in aci:ordam:e with a first erdbodimgnt of

~ the invention. A main container 501, is divided into three compartments 504, 505, and



upper portion of comunicating hole 519 of center partition 510 within the
respective chanbers 511, 512. In order to allow air to pass fromink: ..
chanber 512 to foam chanber 511 and to retain t hese Thimisbibegeplacemgntjsheet
conmuni cation with each other, a through hole 519b is fornmed in the | ower

end of the groove 519a. Thus, the upper portion of porous r{gﬁ) (520 which
“exhibits arelatively small capillary for&e is nmai nt2BRed in/fluid o

o obve 30,808 P S0 e o s B 8 RIS S a8 2 e il Sy
in ink chanmber 512 constantly flows into foam chanber 511, thereby = =~ '
prevent i ng 506pamli506 i divided dyyoai géntempartitionwali 1§ Eltquﬂmdlam%ﬁbﬁcﬂ I’ ornow
~made to FIGS. 13 and 14 which depict an ink cartridge _ o
. 511" housing a respective porous member _520, 520’ or 52 " and ink chambers 512, 512’
or 512" which are adapted to cOntain liquid mk Foam chambers 511, 511’, .511'“ are'.
dimensioned fo receive é respective porous member 520, 520° 520", | . | |
| The VOlum¢ of each of porous members 520, 520’ and 520" is selecfed S0 as
to be larger than the capacity of each of the res'péctive foarﬁ chambers 511, 511° or 51 1"’._
so as to be compress_ed.wh-ile bﬁmg retained in the respectivc foam chamber iﬁ a preferred
embodiment. The ratio of the .capacities of each foam chambér 511, 511’ or 511" and
.each ink chémbef 512, 512’ or 512" is é_elected so that each foam chamber 511, 5 11° or
- 511" is dimensioned to hold 20 to 30%_ more ink than the respective ink chamber 512,
512’ or 512". | | | | |
| When inks of three colorslare. contained within a single cartridgé as in FIGS.
2 - 4, it may be difficult to see if different amounts of ink rémai_n i‘n.the chambers, &hich
may be caused by unbalanced c_ohsi:inption of the different'colot inks. When ink of one
.'color is depleted, and the user wishes to dispose of the. caﬁdge, tﬁe user. need not
unnecessérily worry about any remaining ink of .the other colors in the cartr_idge léakﬁg. _
- When a cartridge of thé invention is diéposéd of, ink is prevented from flowing out of the
carl_:ridge because mk of each color is absorbed by each respective porous member, thereby ' _
- protecting the environment. frbm 'apy leakage Qf mk |
Ink supply ports 513, 513’ | and. 513" (not shown), chamber 511 being
I_ exemplary of each chamber 5'11, 51 1’ .and 511", are fofmed in main container 501 wifhiﬁ
a respective foam chamber 511, 511’? 511';. | Each ink supply port 513, 513’ and 513"is

adapted to engage with a respective ink supply needlé (not shown) of the recording head



constructed in accordance with a sixth additional embodiment of the t
invention. Like nunerals are utilized to depict |ikeliss rueUieEee YL e
primary difference being the use of a projection into foamchanber 511. A
hor seshoe-shaped projection 565 is formed on the bottom of fqgam chanber 511
as is shown in FIG 14. Projection 565 ensures a spa@®: J Wi ci ni ty. Bf
communi cating hole 519 so that ink from i Ak chamber 512 can easily flow '

i nto foam chanber 511. As described above, foam ch '5 nb |
512 are seperich 8t H\S@}'ﬁﬁde%idheé@‘ﬁ@reflgwft%hﬁﬂéﬂ @a@e %ﬁl 313 Ig(iéﬂ]a o |

seventh or ei ght h addi ti onal
Referring now to FIG. 2 and 3 the upper end of the mam container 501 is

sealed by a _lld 516. Two ink filling ports 514 and 515 are _fonned at positions on lid 516.
correspOnding to foam chamber 511. Similarly, as shown in FIG 6(a), each chamber 511,
511’ and 511" includes correspondmg ink filling ports 514 and 515, 514’ and 515°, and -~
514" and 515". Pro;ections 516a and 516b FIG. 2 are mtegrally formed with the inner
surface of lid 516 and are positioned in foam chamber 511, so as to surround fillmg ports

" 515 and 514, respectively. Porous member 520 is compressed by projections 516a and
516b against the bottom wall of foam chamber 511 in which ink supply port 513 is
fomie_d. Projections 5162’ and 516b’, and 516a" and 516b" are similarly formed in the
inner wall of lid 516, and are positioned' in foam chambers 51l’ and Sll", which conta_in
ink snpply ports 513’ and 513", respectively as shown in FIG. 3. |

'. Projection 516a which opposes ink supply port 513 is formed with its 'lower

tip located at a position lower than the _lower tip of projection 516b, whereby the 'position
of porous member 520 in the vicinity of mk supply port 513 is compressed to the greatest

. extent. | | |

Protrus1on portions 522, 522’ and 522" (collectively "522"), which cooperate

with lid 516 to compress porous members 520, 520° and 520" respectively arg formed on

. the bottom of each of foam chambers 511, 511° an,d.511".' Recesses 523, 523’ and 523"
(collectively "523"), which define spaces having a: fixed opening area, are formed at the
'upper end of respeCtive protrusionportions 522. Through holes 524, 524’- and 524"
(collectively "524") are disposed within the respective protrusron portions 522. One end
of each through hole 524 is in fluid commumcation with the spaces def‘med by recesses

523 and the other end w1th a respectiv_e packing (collectively "530"), Wthh will be

' This Sheet Has Been Repl

(M llll




20 enbodi nents of a single-color ink cartridge, as shown in FIGS. 15 and 16
“respectively, an ink chamber 571 may be formed so as

three sides of a foam chanber 570, and a conmuni cati rrm%%{hre%g%épeggsmet
forned in at | east one of the walls 572 separatlng t he foam chapber 570
fromthe ink chanber. 571. An exit port 574 is positi Getés wi €#ilh ct@)am_

chanber 570. An ink cartridge of this dedlOgn can store an anount of ink
~which is relatively large .as conpared wi'th the vol ume of the whol e ink

cartri dge. beraindfter @S@lbedecﬁﬂtsts $25t AR5’ anda?250 r(ngt shaven) (reliastively Hé")u%rér
~can easily see if
ﬁxed to the upper end of recesses 523 respectlvely
Packmg members 530 of whlch only 530 is shown are dlsposed at the lower -
| end of mk supply ports 513, 513 a_nd 513" respect1ver and are made of a res111ent
r'n_aterial such as rubber. Packing members 530, are configured as a funnel-shaped packing
~ which opens upward. | The lower ends of tubular portions 531 are thicker than the other
| portions. The respective upper peripheral edges 533 of taper portions 532 of respectitre_
packing members 530 contact with step portions 513a of respective. ink supply ports 513,
513’ and 513". Each packing member 530 is formed with protrusions 535 received by
grOOVe portion 527 within the inner wall of ink supply port 513. The bonndary between
| tubular portions 531 and-taper 'portions 532, are configured as thm connection'portions
534, | | " | -

" In this design, packing .mem.bers 530 are fixed by tubular portions 531 to
respective ink supply. ports 5 13. Additionally, upward movement of upper periplreral
edges 533 is prevented by respectit'e step portions 513a. Thus, even when'the respective
ink supply needle is inserted or extracted packing members 530 are adequately fixed to
1nk supply ports 513. Smce taper portlons 532 serve to attam the hermetlc seal between
the packing member of the respective 1nk supply port 5 13 and the ink supply needle by the
respective thin connectlon portions 534, the taper portlons can be moved somewhat without
causmg deformation. Consequently, the a1r tight seal between the respectlve packing
member and mk supply needle can be mamtamed while accommodatmg a relatlve

| mlsallgnment between the respectlve ink supply needle and ink supply port.

Commumcatmg holes 519, 519’ and 519" are formed in center partrtxon wall

510, which separates foam chambers 511, 511° and 511" from ink chambers 512, 512’ and



replacenent of the ink cartridge is required-because of depletion of the

i nk. Reference is now nade to FIGS. 17 and 18 wherein ' :
-cartridge constructed in accordance with a ninth- addi tﬁﬁ'nsl i?&gﬁg%%ﬁ%ﬁt&ﬁ{)?mm |

the i'nvention i s provided. This enbodinment is sinmilar to.the fir
addi tional enbodinent, the primary di fference being t hOabese oﬂ’i Zﬁ[ém I'i ent
O-ring 5300 which is retal ned in contact With the peri pheral f of an ink
supply needl e "of the recording based upon insertion of the ink sup '
needl e i nt o5t2\erespeetivelypl §10t§a%19m heWaich exiend to7 predeteppingd élel MAts
in ot _her probl ens solved by the fi rst addi ti onal enbodi ment. A l-arge
frictional fopmeé torbey inbenumumication wittecommunicating hdles T 619'dmd 518" réspectivelyage
and inserting the ink supply needle into the cartridge. This results in an
extra straiforaslighid RpREEhAR. MBetWedieachitespestiveé pAe of foam and ink chambers 511
and 512, 511’ and 512°, and 511" and 512", porous members 520, 520° and 520" are
housed in the foam chambers 511, 511’ and 511" respectively in such a manner that each
pOrous : member is held agamst the respectlve commumcatmg hole 519 519 or 519". Ribs
518, 518’ and 518" are formed on a back wall 501a of container 501 within a respectrve
ink chamber 512, 512° and 512" An mdrvrdual communication hole is formed between _
each respective chamber palr 511, 512, and extend along only a portron of the length of
partrtron 510 formed thereat
In a second embodiment of the invention an ink cartridge is utilized for a single
color ink. A cartrrdge 5100 for a smgle color, or black ink can be made smaller in size
- than that for color inks, but the mk chamber 5112 for black ink would have a larger
capacity than each of the correspondmg chambers for a color ink. According to the
second additional embodiment of the invention, a cartridge for black mk is shown in FIG.
5 having a partition wall 5117 formed within a container 5100 so as to extend between
center partition wall 5110 which separates a foam chamber 5111 from a ink chamber 5112
“and a side wall 5100a of main container 5100 thereby dividing ink chamber 5112 into two
cells 5112a and 5112b. This structure prevents container 5100 from being deformed _by
a negative pressure¢ produced during the ink filling process which will be hereinafter
-described, or by an extemal _pressrire during usage, thereby preventing any ink from
leaking'. Cells 5112a and 5112b are retained in fluid communic_ation with _foatn chamber
5111 viaa communicating hole 5119 in center partition 5110 which extends along only a

portion of the length of partition 5110. In addition, a communicatin_g hole may be'vformed



Furthernore, Oring 5300 is supported at its peri 3
peri phekg iO¥hd F@C‘leg&gﬁ%ﬁl 51%@ f

lthe cartridge. If there is a msalignnent between the cartr
supply needl e of the recordi ng head upon insertion of the ink supply needle
EJ

in the ink supply cartridge, it is very difficult tRateou ti)E cartridge.
Furthernore, when a three color ink cartridge in which t% 4, 5306, .

and 5308 for the three color inks are intldggrated into one piece -as shown in
- FIG 18, it is extrenely difficult to nmount such a cartridge on the
_ :negg{?gﬂgdmm lowwmertmefrpa:guoramllaﬂwof the ink supply needles are
: On the inner face of wall 5100a, whlch can egsﬂy be seen when the cartridge
is mounted ona égrriage, a plﬁrality of ribs 5118 are formed which extend vei‘tical:ly along
inner faéé 5100a. These ribs allow ink to ﬂow more ¢aéily_doWn along wall 5100a, aﬁd
the user can éasily recognize the M§mt of ink ;eméining in the car_tridgé By seeing the
ink level. |
- Reference_ is now made to FIGS. 6(a) and 6(b) which depict lid'516_ cons.tructed'
in accordance with the first additional embédime_nt of the invention; In_k filling holes 514,
514’ and 514", and 515, 51_'5’ and 515" are formed in the regions of lid 516 corresponding
to the. placerﬁent' of poroué t_n_embers 520, 520’ and 520" within container 501. Air
communicating i)orts 541, 541’ and 541" are connected to ink filling holes 514, 514" and
514" §/ia grooves 540, 540’ and 540", resﬁecti_vely._ | | |
When a seal 542 for covermg ink filling holes 514 514’ and 514", 515, 515°
and 515", and air vent ports 541 541’ and 541" is fixed to the upperside of 11d 516, FIG.
6(b), after ink foam chambers 511 511’ and 511" are filled, grooves 540, 540’ and 540"
form caplllary tubes with seal 542. A tongue piece 545 of seal 542 which protrudes from
lid 516, is formed with a neck portion 543 dlsposed in seal 542 ata mldpomt of the route
of air vent ports 541, 541’ and 541". When tongue piece 545 is peeled from lld 516, -
tongue piéce 545 is easily separa_ted' from séal 542.. This in turn é);poses air. verit portS
541, but no other portions of the. underside of seal 542. |
In a preferred embodime,nf, seal 542 is formed with pattém_s' such as characters
- and illustrations printed on its main portion 544 which perménéntly seals grdoVes 540,
540° and: 540".  Patterns, colors, or other printing different frOni that printed on méih

portion 544 of seal 542 may be plaéed on tongue pieée 545 which is connectedl to main



21 conmmuni cating hole 573 may be forned in at |east one of the walls 572

separating the foam chanber 570 from the ink chambefhigid. fhﬂ‘?ﬁ&%ﬂgﬁgﬁw@?*

is positigned within foam chanber 570. An ink cartridge of
store an anount of ink which is relatively large as.conpared with the . .
. volune of the whole ink cartri dge. Furthernore, becRatee QJSL { Gl ocati-on of
~the chanbers, the user can easily see if lBepl acenent of th k cartridge
is required because of de |l etion of the_ ink. It will thus be seen that the
obj ects sePortinn ¥y Hgnec d@étl%é‘@ -appar ent .from the preceding
description are eff|C|entIy attained and, since certain changes may be nade
in carryi ng out thd&onsssmplepina ﬂudxemrcfamﬂ mbmimegbtthff mmmwmnééﬁ of seal
"departing from
542 has a blue background, black characters and other 1llustrat1ons prmted thereon The
ba'ckground color of tongue piece _545 is a color such as yellow or red which contrasts with -
the background color of main portion 544. ' Characters and illustrations are printed' onthe
background in colors which are mainly black or blue. In this way, main portion 544 and
tongué piece 545 are distinguished from each other in color and péttem. Consequently,
it is ﬁossible to call the user’s attention to the need for the removal of tongue piece 545.
| ‘Bach of ink supply ports 513, 153" and 513" are sealed by a film 546
(FIG. 2), and ink flllmg needles are hermetlcally inserted into the mk filling holes 514 _
514’ and 514" and 515, 5_15’ and 515" respectively. The first of _fillmg holes 514, 514’
and 514" is connected to evacuating meané, and the second of the filling holes 515, 515°
and 5_15"‘ is closed. |
The evacuating '_means _reduces the pressure in each of foam chambers 511,
511’ and 511" and in each of ink chambers 512., 512’ and 512". When the pressure is
reduced to a pi:edetermined value, the evacuéting operation is stopped and the first ﬁiling
hole'is'closed Thereafter, the second filling hole is placed in fiuid communication with
a measurmg tube filled with ink. Ink contamed in the measunng tube is drawn into the
evacuated container and is then absorbed by respective porous member 520, 520’ and 520'
and thereafter flows into 1_nk chambcr 512, 512’ or 512" via commu_mcatmg holes 519,
519° or 519" respectively.
After the specified ainou_n_t of ink flows into the appropriate ink chamber, seal
542 is fixed to the outer surface of lid 516 so that the ink fillirig holes 514, 514’ and 514"

and 515, 5 15’ and 515", grooves 540, 540’ and 540", and communicating ports 541, 541°



the spirit and scope of the invention, it is intended that all matter
contained in the above description- and shown in thmm%
BleRgrdheshads

shal | be |nterpreted as illustrative and not in a limting sense

1S CLAIMED IS 1. - An ink tank cartridge for an .ink-j /pe recording

appar at us, conpri si ng: a first chanber ' Date, 2t Z(‘ig ' :
_ 14

and 541" are sealed under reduced pressure Seal 542 thereafter marntams the reduced
pressure states of foam chambers 511, 511’ and 511" and ink chambers 512, 512° and
- 512",

" Before use of the cartridge, tongue piece 545 of seal .542 is then peeled off $O
that tongue piece 545 is broken at neck portion 543 and is separate'd from main portion
544. Thus, ink filling holes 514, 514’ and 514" are placed in ﬂl.lld commumcation ‘with

| air vent ports 541, 541’ and 541" via grooves 540, 540’ and 540" Also, foam chambers
511, 511’ and 511" are placed in fluid commumcatlon with air vent ports 541, 541° and
541" and therefore amblent air, via grooves 540 540’ and 540". Thus, while the ink is
prevented from evaporatmg, the 1nk cartridge is ventllated |

Reference is now made to FIGS. 7 (a) and 7(b), wherein an ink supply port 513_
of the ink cartridge is positioned so as to be aligned with an ink supply needle 550 of the

| recording head. Thereafter the ink cartridge is pushed toward the recording head upon
insertion of the ink cartridge. A taper portion 551 of mk supply needle 550 passes through
a film seal 546 and engages the hole of packing member 530 as shown in FIG. 7(a). Since
packing member 530 opens upward packing member 530 allows ink supply needle 550
to pass therethrough while packmg member 530 is res111ent1y deformed by taper portion
551 of 1nk supply needle 550 _

When the cartridge is used mk supply needle 550 passes through packmg |
member 530. The resiliency of connection portion 534 of packing member 530 enables
taper portion 532 to engage mk supply needle 550. Even if ink supply needle 550 of the
recording head and the center of packmg 530 are somewhat misaligned, ink supply port |
513 and m_k supply needle 550 are hermetlcally sealed.

To conduct ink into the recording head after the ink cartridge is 'mounted, or



a second chanber for communicating with said first chamber ‘through.a

passageway formed within said cartridge between said fi
chambers; an ink supply port extending through a wall Op‘ﬁsailﬁgﬂesrﬁgﬁggmem Sheat_

chanber to supply ink to the exterior of the cartridge; and a funnel -shaped
packi ng -nenber provided within said ink supply port, samaﬁiiﬂq(,rrenber '
being fornmed with an opening therethrough5Shaving a wi de end-and‘'a narrow- ..___
end and bei ng di nensioned to receive an ink supply needle of an ink jet
recor di ng dppacarenshaink eiectionsparfasmanse, folegatiye prSEUTaris @ppléad t9cthe TReordings
said ink supply. needle, said packing nenber being for preventing the flow
of ink thrdiegdh andithrugh inkisppply peedleci0eso thanink i thegdartige flovks ﬂmmglymk
needl e when said needle is positioned in said ink -

supply needle 550 and into the recording head Because of the pressure difference, th1s

high negatwe pressure applied to the cartridge causes taper portion 532 of packing member

~ 530, which hermetically seals and isolates the cartridge from ambient air, to deform

upWard in FIG. 7(a) toward the interior of the ink cartridge. Thus, the pressure difference

aids in causing taper portion 532 of packing member 530 to be resiliently pressed against

ink supply needle 550, and thereby aids in hermetically sealing the ink cartridge.

Even if ink supply needle 550 is not positioned completely through packing
mémber 530, the resilient force in taper portion 532 of packing member 530 allows taper
portion 532 to remain in contact with ink supply needle 550 as long as the tapered portion
551 of mk supply needle 550 remains in contact with taper portion 532 as shown in FIG.
7(b) Consequently, it is pos31ble to secure the air tightness of packmg member 530 and
ink supply needle 550 even if the needle is not properly mserted

Since the tip of ink supply ne_edle 550 is sealed upon contact with packing '
member 530, the dead space in the cartridge can be made very small, and any air bubbles

- which may be produced by the piston effect upon insertion of the éartridge onto the
recording head are prevented from entering the cartridge.

When a negative pressure is applied from the nozzle openings of the recording
head, ink absorbed by porous member 520 flows into thé' recording head via through hole
524 and through holes 552 of ink supply needle 550. When ink of a predetermined
amount is consumed from porous member 520 and the ink level in porous mémber 520 is

reduced, the pressure of ink chamber 512 overcomes the holding force of porous member

520 in the vicinity of communicating hole 519, so _that air bubbles enter ink chamber 512 '



.supply- port, said narrow-end of said opening being di sposed away from said
second chanber. 2. The ink tank cartridge of cl airRglis tnbaepiacermantishaat
_suppl_y port -incl udes a passage therethrough defined by an interior wall,

sai d packing member including a support portion ‘supported S [ nterl or-
b(Y/% @'/g(xal d

wal | of sai

second chanber to the w de end of said patking nenber. 3. - The ink tank

d ink supply port coupled at a region ther&ﬁecl

cartridge of claim 2, vvherel n_sai d_passage through said ink supply port

i ncludes a
closer to t

e cansamuRisafing, hele §E%n Gonssguentlyofthe pagssare i @s ks ehambssablZiiva

he second chanber and a region of larger cross-sectional area.

and abut t i nigcreased and ink therefore flows into a foam chamber 511.

The ink ﬂewing into foam eharhber_s 11 is absorbed by porous inemhe'r 520
and ceuses the ink level in foam chamber 511 to be raiised. At the instant when the ink_
holding force of p._orous member 520 in the vicinity of co:hmunicatihg, hole 519 is balanced
with the pressufe ih mk ch‘amber 512, the flow of ink from ink chamber 512 into foam
chamber 511 is stopped. | .l |

The graph of FIG 8 ﬂlustrates this process. In the figure, the lei:fcer F ._

indicates the pressure level in po_ro_us member 520 of foam chamber 511, and the letter G

indicates the ink level in ink chamber 512. When a predetemﬁned amount ef ink wl

which was initially contained in porous member 520- is cohs_umed so that the ink level in

porous member 520 is reduced to a predetermined value at which the pressure ih ink

chamber 512 overcomes the ink holding force of porous member 520 in the vicinity of

.‘ communicating hole 519, ink gradually ﬂows ina stepwxse manner from ink chamber 512

into the foam chamber 511. Th1s process occurs unt11 the balance between the pressure -

of the ink chamber 512 and the ink holding force of porous member 520 in the vicinity of

. communicating hole 519 is restored. As a result, although the ink level in ink chamber

512 is gradually reduced, the ink level in porous member 520 can he maintained at a

substantially constant level so that ink is supplied to the recording head by a constant

pressure difference at a constant rate. ' | | | _ |
After a predetermined amount of ink w2 is consumed by the reeording_-h'ead,

no ink will remain in ink chamber 512, but the amount of ink contained in porous member

520 will be at a level eqﬁal to the level when ink was intermittently being supplied to foam

chamber 511 from ink chamber 512. Therefore, printing can be continued usfng the



23 stepped region. 4. The ink tank cartridge of claim 3, erei
region of larger cross-sectional area of said pass-agéhl%’éltnﬂégm"?'ﬁﬁﬁl’%neeq
groove, 'said support portion including a projection for receipt in said
groove. 5. The ink tank cartridge of claimd4, wgggain wa?f qgupport
portion is essentially tubular in shape. 6. The I'n artri dge of
cl ai m 1, and including a porous nenber 17

- amount of ink absorbed in porous member 520 although no further ink is avallable in ink
chamber 512 to replemsh the ink supply into porous member 520. After a predetermmed '
amount of ink w3 i is consumed during printing, the ink supply in porous member 520 will
be depleted and the ink cartrldge w1ll no longer support prmtmg

During the entire pnntmg operatxon from when all the ink contained in 1nk |
~ chamber 512 has been absorbed in porous member 520 until the ink is depleted, a constant
amount of ink is supplled to the recording head. The depletion of ink from ink chamber_
5.12 indicates the impending _depletion ,of mk in the ink tank eartridge. If a fresh cartridge
is inserted at this stage, it is pOssible to ensure a constant supply of ink to the recording
| head without interruption; |
As described above, the inner space of the ink cartn'dge of the in\_rention must_ _
be maintained at a negative pressure durlng the printing process. In addition to the
achievement of the abo've-descﬁbed hermetic seal between the mk supply port and the ink
supply needle, the transfer of ink from ink charhber 512 to the foam chamber 511 must
be performed properly to ensure a constant flow of ml( to the recording head. Hereinafter,
the structure for controlling the supply of ink from ink chamber 512 to foam chamber 511
will be described | | |
Reference is now made to FIG 9 whlch depicts the boundary between foam
chamber 511 and ink chamber 512 in a third additional embodnnent of the mventron Like
numerals are utilized to indicate like structures, the primary difference between this |
embo_diment and the first additional embodiment belng a step portion formed in hole 519.
A step portlon 560 is formed in communicating hole 519. A portion 563 of
- the base of ink chamber 512 is higher than that of foam chamber 511 step portlon 560

being the dividing point. A groove 561 connecting the foam and the mk chamber is



in said second chanber for transferring ink to said ink supply port, said
first chamber being dimensioned to contain ink for transfer to said porous

menber in said second chanber. 7. ~The ink tank, g mi ét
wherein said first and second chanbers forman int ewg d*edu%%tlﬁenfé e

I nk tank cartrldge of claim7, wherein said ink tank cartr| corrprlses a
plurality of said integrated units formi r1§ a singl eoaw.egr (,ank each
~unit containing a respective different kind of ink. 9. The ink tank .
cartridge dormsdaingthe lower part aksteRPRPNOM0: | ncl uding a protrusion portion
projecting into said second chanber and forned with an entrance :
: Porous member 520 is in contact with commumcatmg hole 519 and is received

by step portion 560 so that the portlon of porous member 520 in the v1c1mty of
| communicating hole 519 is compressed whereby the requtred pressure difference between
mk chamber 512 and foam chamber 511 via commumcatmg hole 519 can be attained.
When the ink level of mk chamber 512 is reduced to a low level, groove 561 enables mk'
: . .from ink chamber 512 to be_co_llected and then absorbed by porous member 520 in foam_
chamber 511. Consequently, all of the mk in ink. chamber 512 can be 'supplied to the
recording head for prmtmg w1thout wastlng any ink. | | |
.Reference is now made to FIG 10 which deplcts an mk cartrldge constructed | |
in accordance with a fourth embodlment of the invention. Agam, like numerals are used
to indicate like structures, the primary difference between this embodiment and the first
additional embodiment is the different leveled bottoms of the respective chambers
The bottom face 564 of mk chamber. 512 is ‘higher than the bottom face 567
of foam chamber 511, thereby forming a step portion 562. Step portion 562 receives the
lower portion of porous member 520 so that the portion of porous member 520 in the
vicinity of communicating hole 519 is compressed. When _required, a slope 563.which is
directed from the mk chamber 512 to the form-c'hamber 511 may be formed to aid in the
Supply of ink. Since slope 563 allows ink in ink chamber 512 to flow more easily toward .
‘foam chamber 511, irrespective of the inclination .of the carriage, ink from mk chammr
512 can be constantly supplied to the recording head |
Reference is now made to FIGS. 11 and 12 which deplct an ink jet cartrldge
constructed in accordance with a fifth addltlonal embodlment of the invention. lee

structures are indicated by lik_e'ref.erence numerals, the primary difference between th1s



opening to said ink supply port, and said protrusi onipdris thenrepharegmerd sheet
agai nst and locally conpressing a part of said porous menber in the region
of the entrance opening to said ink supply port. 10. . el tank
cartridge of claim?7, said ink supply port includin gteprot r/égf n portion.
projecting into said second chanber and formed with an entrance opening to
said ink supply port, and said protrusi od9porti on engagi ng agai nst- and

| ocal |l y conpressing a part of.said porous ne inth ‘egj ( .
entr an>c1e _ngmhoqgnq. ag«é,‘t)hp first additional Ign_lbodiment Fsb the formation of a %ﬂgﬁfho{eh “This

embodiment is the same as shdwn iﬁ FIGS. 4 émd'S,

.. Groove 519a (FIGS. 4 and 5) is formed in the face of center p.artition. 510
separating foam chan'lber 511 .f.rom.ink chamber 512. Groove.519_a is formed in the'-face
of partition 510 on the side of the; foam chamber 511 _and is in communication with the
upper portion of communipﬁting héle 519 of c¢ntér partition 510 within th;e respective
chambers 511, 512. In order to allow air to pass from ink chamber 512 to foam chamber
511 and to retain these chambers in fluid communication with each ofher, a through hole
519b is formed in the lower end of the groove 519a. Thus, the upper pdrtion of porous

| member .5_20 which exhibits a relatively. 'small cap,illary} force is maintéined iﬁ fluid
cominunicatiqn with commilnicating hole 519 via the space foimed by thin groove 519a.
Thereforé, ink can be smoothly replaced with air so that ink in ink chamber 512 cbnstahtly
flows into foaﬁn ch#mber 511,. tﬁercby preventmg too much or not enough ink from béing
sﬁ_pplied. | | |
| Reference is now made to FIGS. 13 and 14 which depict an ok cartridge
constructed in accordance with a sixth additional embodiment of the invention. Like
| I_mmerals. are utilized to depict like-structures, the primary difference being the'__use of a
projéction into foam char.nber' 511. .
A horseshoe-shaped projectibn 565 is formed .on the bottom of foam chamber
511 as is shown in FIG. 14. P;ojection 565 ensures a space. in the. vicinity of
| cdtn:ﬁunicating hole 519 so that ink frﬁm ink chamb_ef 512 can easily flow into foam
.chamber 511. |
As described above, foam chamber 511 and ink chamber 512 are separated

from each other by the single center 'partition 510. In seventh or eighth additional |



~This is the replacenment sheet 11. ‘The ink tank cartridge of claimé, .
further including a projection for pressing said poroustHigithe m@!aaemen&&heet

i nk supply port, said projection being formed on an . inside portjon of said
second chanber essentially opposite said ink supply port. 12'.wr}rqu e ink
tank cartridge of claim 10, further including a proj ectP¥® f or pressing .
sai d porous nenber against said ink supplypport, said projection being
“forned on an inside portion of said foam chanber essentially opposite said
i nk supply @fabédimests of a sihfle-dolut ihkrkrthagd, rds diownfin HIGS M § and 16" @bpectifél,

porous menber has a volunme before insertion in said second chanber. greater -
than the volyik ehamberd5 PP A bé BHHRG so as to surround two or three sides of a foam
- chambér 576, and a communicating hole 573 may be formed in at least 6ne of the walls
572 separating the foam chambef 570 frqm the ink chamber 571. _An exit poﬁ: 574 ié
positioned within foam chamber 570. An ink cartridge of this design can sfore an amount
of ink which is relatively large as (':om'pare'd'with the volume of the wholé ink cartridge.
| Furthermore, because of the location of the chambers, the user can easily see if
replaéement of the ink cartridg_e -.is required because of dgpletibn of the ink. | |
| Reference is now made _to'FIGS.. 17 and 18 wherein an ink jet printer cartridge
constructed in accordance with a ninth additional embodiment of the inventioﬁ is provided.
Thi‘s embodiment is si_milar to the first_additional embodiment, the primary dif_fererice
‘being the use of a resilient O-ring 5300 which is retained in contact with the perip'herall
. face pf an ink supply needlé of thé récording based upon insertioﬁ of the mk éuppIy needle
into fhe ink sﬁpply éanﬁdge. However, this ink jét printer results in other problems
solved by the first additional embodiment. A large frictional force may be produced when
mounting the cartridge on the carriagé and inserting the ink supply n_eedle. into the
cartridge, This resulfs m an extra straih on the recording. head and the carriage.
Fﬁrthermo_re, O-ring 5300 is supported at its periphery by the body 5302 of the cartridge.
If there is a misalignment between the cﬁdge and the mk supply needle of the reco_rdiﬁg
hea;l upon-insertioh of the ink supply ﬁeedle in th_e_ ink Supp_ly cartridge, it is very difficult
| to mount the cartridge.l Furthermore, when a three color ink_¢artridge in 'which .tanks
53_04, 5306, and'5_3(_)8 for the three colorl inks are infégrated into one piece as shown in
FIG. 18, it i§ extremely dlfficult to mount such a cartridge on the recordmg head if the

cartridge and any of the ink_supply néedles are misaligned.



14. ~  The ink tank cartridge of claim 10, wherein said porous nember has
a volume before insertion in said second chanber gredkigg 'stﬂ’%n"eb%%gvm unme of
2

sai d foam chanber. 15. The ink tank cartridge of claiml
por ous nenber has a vol une before insertion in sai d econd’ @gﬁ r great er
t han the volunme of said foam chanber. 16. The in a@%nk Edge of

claim9, further including a recessed pomi'on formed on said protrusion
portion and defining the entrance opening to said ink supply port, said ink
supply port incl udilogiththusibe seensthattbe objects detrforth abewes among those sade ppparen
away. from sal d porous nenber, said recessed portion having a
Lross- sect 'f%iﬁ'th@bfb%eding description are efficiently attained and, since certain changes may be
made in carrying out the above constructlon and method set forth without departmg from
the spirit and scope of the invention, it is intended that all matter contamed in the above
“description and shown in the accompanymg drawings shall be interpreted as 111ustrat1ve 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 spe'ciﬁc features of the invention herein described, and all staternents '
of the scnpe of the invention which, as a matter of language, might be said to fall there

- between. ' - S
' . ' o . This Sheet Has

I



greater than a cross-sectional area of said ink passage.
recessed portion of said protrusion portion, and a fil te'%dlc? ngglseg%%ﬁhent 5'839‘

recessed portion between said porous nenber and said ink pas(g? 2@7 _
"The ink tank cartridge of claimi1, furthﬁfl conpri si ng @atbea Fg This-
I's the replacenent sheet 25 partltlon wal’t" di sposed V\Il-t—h-l—ﬁ—s-a-l—d—f—-l—f—s%——— s

chamber Lo define a pruraiity of subChegifisy AR O llllll

1. An ink tank cartridge for an ink-jet type recording apparatus,

WHAT IS CLAIMED IS

comprising: |
| a fi_rst.chamber;
a second chamber_ for cornmtmicating with said first chamber through
a passageway formed wrthm said cartridge between said first and second chambers;
an ink.supply port extending. through a wall of said second chamber
to supply ink to the exterior of the cartridge; and
. a funnel-shaped packingl r_nember provided within said ink supply
port, said packmg member being formed_ with an opening therethrough having a wide end
and a narrow end and being 'dimensioned_ to receive an ink supply needle of an ink jet .
recording anparams'and to resiliently abnt against an outer periphery of said ink supply .
needle, said packing member being for preventing the flow of ink through said ink supply
port other than through said ink suppiy needle when said needle is positioned in'. said ink
supply port, said narrow end of said opening being disposed away from said second
chamber. | | | o
2. The ink tank cartridge of claimlll wherein said ink supply lport
includes a passage therethrough defined by an interior wall, said packmg member mcludmg
a support portion supported by said interior wall of said mk supply port coupled at a
region thereof close to said second chamber to the w1de end of said packmg member
3. The ink tank cartridge of claun 2 wherem said passage through said
ink supply port mcludes a stepped regxon between a region of smaller cross sectlonal area

closer to the second chamber and a reglon of larger cross-sectional area and abuttmg said



within said first chanber. 18. M ﬂ i < cartri doggts Hedldpidbement sheet
further conprising a rib di qus'*’Im M"’g%lrst cha gr-, sai ﬁi b being .
vertically el ongated and positioned ort am | face of said fi 3stt((’cha_nber.
19.  The ink tank cartri-dge of clai mé sai d ink supdng'tepd‘r%’"ri ncl udi ng
-an exit. opening spaced from said second ?lanber and further including a
“seal ing rreg%&gefds&%iad' ate from sai d packing nmenber positioned to seal said
i nk supply™p R About said exit openi ng and constructed to be penetrated
by said ink supply needl e when sai.d ink tank cartridge |s unted gn said
ink supply needl e. 420. Thepiak; tank cagtridge,pt clagg e ol g@?‘ﬁ ?ﬁlrr‘?f?gl% dATgeE 5i d
~cartridge is . - : _ _ ' o
- cross-sectional area of said passage includes a lateral groove, said support portion

including a projection for receipt in said groove.

5. The ink tank cartridge of claim 4, wherein said support portion is
. essentially tubular in shape.
6. The ink tank cartridge of claim 1, and including a porous member

' in said second chamber for transferring mk to said ink supply port, said first chamber .
being dimensioned to contain mk for transfer to said porous member in said second
chamber. | | | |

7. . The ink' tank car&idge of claim 1, wherein said first and second
| chambers form an integrated umt | | |
8. The ink tank cartridge of claim 7, wherein said ink tank caftridge'
.compxjises a plurality of said integrated units forming a singlé integrated tank, each unit
containing a respective different kind of ink. o |
0. | The ink tank cai"tl_'id_ge of claim 6, said ink supply port including a
protrusion portion pfojecting into said _segond chamber and formed with an entrance
opening to said ink supply port, and said p;Otrusion portion engaging aéainst and locally
cémpressing a part of said porb_us member in the region of ﬁe entrancé .ope'ning to said
inl; supply port. o |

10, - The ink tank Mdge .o_f cla_i'm 7, said ink supply port includiné a

protrusion portion projecting into said Secohd chémber and formcd w1th an entrance

opening to said ink supply port, and said protrusion portion engaging against and locally |

compressing a part of said porous member in the région of the entrance opening to said



~constructed to be rempvably nounted on said recording éB}'ﬁ%tisam?s"‘e?@cPH‘flm&Heet'

i nk supply needl e of said apparatus is received in said ink suppl ort.

21. _ . .Ap ink-jet type recording apparatus for output tg g.i'-’rVK gf'étﬁoa

recordi ng nedium .conprising: a recording head for ej ks -

'fﬁppl'yhnﬁeldl e Couloll ed to said recording ad and havi n ‘ t one '
roug ole to-.allow ink .to pass t her et hr ou h; and an !ﬂ mE U!

bei ng renDWEGPPPWrRWﬁ able onto said ink supplgy needl e 0 tll’ " ype'

recordi ng apparat us, the ink tank cartridge, conprising: a,fi rst chanb er;
- 1 The ink tank cartrldge of claim 6, further mcludmg a projection 1or .

pressing said porous member against sa1d mk supply port, said pro;ectron bemg formed
on an msrde portion of said second chamber essentially opposrte sald ink supply port._
.. 12... | _ The ink tank cartridge of claim 10 further including a projection for
pressing sdrd porous member agarnst sard ink supply port said projection being formed
- on an inside portion of said foam chamber _essentrally opposite said ink supply port.
- 13.  The ink tank cartridge of claim 6, wherein said porous member has
a yolume before insertion in said second chamber greater thaﬁ the volume of said second
chamber. | | |

14.. The ink tank cartridge of clalm 10, wherein said porous member has'. -
a volume before insertion in said second_ chember greafer than the volume of seid foam
chamber. |

15, The ink tank cartridge of claim 12, wherein said pordus member has
a volume before insertion in said second chamber greater than the volume of said foam
chamber. | | .

1.6. _ The ink tank cartndge of claim 9, further mcludrng a recessed
portion formed on sard protrusion portion and defining the entrance opening to sa1d ink
supply port, said ink supply port mcludmg an ink passage exterrdmg from sard recessed
portion away from Said_porous mer_nber, said recessed portion having ; cros_S'-sectional ared |
greater than a cross-sectional area of said ink passage adjacent said recessed pdrtion of said
protrusion portioﬁ ‘and a filter disposed on said recessed porﬁon between seid pordus '
member and said mk passage. |

: 17. The ink tank cartridge of claim 1, further compnsmg at least one



a second chamber for mm said first chanbbyi® {%, 0%, gaplapement sheet
passageway forr_red ri dge between said first and second
chamhers; .an ink: s %ﬂh ng through a wall ostlal;d)/i;} q
chanber This is the r sheet to supply ink to the t'erior of
‘the cartridge; and a funnel shaped pack| rrenber provided within said ink

ﬁ;\e Plné go\r/vi)w_slghd EI?C 1spogedrr€v1 rsalg tll}gt I:l(ljarm er to c{erflmgna 81%:51 tygotI %cﬁaamhb Qygh
w1th1n said first chamber. '
-18. The mk tank cartndge of claim 1, further comprlsmg arib dlsposed _
" Within_said first chamber, sald rib being _vertlcally elongated and posmoned on an inner
face of said first chamber. | | |
2 | The ink tank .cartridge of claim 1, said ink supply port including an- o
exit opening- spaced from said second chai_nber and further includ'ing. a sealing member
separate frorn said pacldng mem't)er positioned to seal -said ink supply port. at about said
exit opening and constructed to be penetfated by said ink supply needle when said ink tank.
_cartridge is mounted on said mk supply needle. L
| 20. The ink tank cafttidge of claim 1, Wherein said cartridge. is
constructed to be removably.mounted On said meommg apparatus so that an ink supply
needle of said apparatus is received in sald ink supply port.
21. An mk—Jet type recording apparatus for outputtmg ink onto. a
recording medlum, comprising: |
| a recording head for ejecting ink:
an mk supply needle coupled to said recording head and having at |
least one through hole to allow ink to pass therethrough and |
an ink tank cartndge being removably mountable onto sa1d ink
supply needle of said mk-Jet type recording apparatus, the ink tank cartridge, comprising:
a first chamber; |
a second chamber for communicating with said ﬁrst chamber through
a p‘assagewasr formed w1th1n said cartridge between said first and second chambers;

* an ink supply port eXtending threugh a wall of said second chamber



and a narrow end a _rlcijreulg_dpn%nsa—oned to receive said |msé§1mﬂ tepiacemeant sheet

saod ink jet. recording apparatus and to resiliently abut against, an outer

" peri phery. of sai f“m““uj'“mﬁl e, said packing menberpggi ngsf] 46

preventing the f h'said ink supply port-other tHan through
sai d ink supply né&edfFe whéeh sai d needl e 26 positioned in said ink supply -
port, said narrow end of said o en| bei ng di sposed away from sai d second
chamber. 29 supply mhéofhme’ft@rwttgtg ﬂ&ﬁ,r@ apparatus of claim21 wherein
~said ink supply port includes a passage therethrough defined by an interior

wal |, said packi ng nenbera ifmdel:shapgd packipg anembperr provided wyithin tseid ol supply
interior wall of said ink supply port coupled at a region t hereof close to -

- sai d secongbef, f‘s&iﬂ)@fckiﬂg thérEb Bi‘ﬁlg%fi'm@ﬂ withl #h djRalfigBerethrough havmg a wide end

_and a narrow end and bemg dunensmned to receive said ink supply needle of saod ink Jet'
recording apparatus and to resiliently ‘abut agamst an outer periphery of said mk supply
"needle, said packmg member being for preventing the ﬂow of ink through said ink supply
port other than through said mk supply needle when said needle is pos1tlor1ed in sald ink
supp_iy port, said. NAITowW end of said:opening being disposed away from said seconc_l
chamber. | |
22.. ~ The mk-Jet type recordmg apparatus of claim 21 wherem said ink |
- supply port mcludes a passage therethrough defined by an interior wall said packmg.
member including a support portion 'supp_orted by said interior wall of said ink supply port
~coupled at a region'th_ereof close to said second :chamber to the wide end of said packing
member. | | |
23, The inkjet type recording apparatus of claim 22, wherein said
passege through said ink supply port includes a stepped region betweerl a region of smaller
cross sectional area closer to the second chamber and a region of larger cross-sectional .
“area and abutting said stepped region. | | |
24. | The ink-jet type recording apparatus of claim 25, wherein said region
of larger cross-sectional area o'f. saio passage includes a lateral groove, said support portion |
including a projection for recelpt in said groove | |
25. = The ink-jet type recordmg apparatus of claim 24, wherem said
- support portlon is essentlally tubular in shape

26. . The ink-jet type recordmg apparatus of claim 21 and mcludmg a



sai.d passage through said ink su a stepped reQ|

a region of smaller cross section the seq h r and a
region of larger cross-sectional area and abuftl hg said ste%%éd r# '
The ink-jet type recording apparatus of Vai m 23, wherein sai d reg on o L

| ar ger cross-sectional, arga of i d_pa sa e incl udes a I ral groove, .said
support  poPProys memb %Mgldaseﬁ%f&m g‘atps&rgp &dﬁb p01§5sa1

The ink-jet type recording apparatus of cI aim 24, wherel n said support
portion i sfiestchambedt being dim&nsroneda tostantain ink for transfer to said porous member in said

menber. 23. The i nk-j et type im M’i IH ar atus of cl Higrigthe replaceiment shee

- second chamber.
| 27. The ink-jet .type recording apparatus of claim 21, wherein said ﬁrsr
and second chambers form an inregrated umt B |
' 28. The ink—jet type recording apparatus of claim 27, wherein said ink
 tank cartridge compnses a plurality of said mtegrated umts formmg a smgle mtegrated
tank, each umt contammg a respective different kind of mk .' |
29.  The ink-jet type recording apparatus of claim 26, said ink.suppl'y port
includi_ng a protrusion portion projeeting into said second chamber and -formed with an
- entrance opening to said ink supply port, and said protrusio'n portion engaging against and
locally_ compressing a part of said porous member in the reéidn of tixe entrance opening
to said in_k-supply po'rt.
~30. ~ The mk-]et type recordmg apparatus ¢ of claim 27, said mk supply port
including a protrusron portion pro;ectmg into said second chamber, and formed with an
entrance opemng to said ink supply port, and said protrusion portron engaging against and
locally compressing a_pa_rt of saici porous member in the region of tlie entrance opening'
to said ink supply port. | | | |
31.  The ink-jet type recording apparatus of claim 26, further including
a projection for pressing said porouslmemb_er against said ink supply port, s'ai(i projection
being formed on an inside portion_ of said s'econd chamber essentially _opposite said ink
supply port. | . | | | |
- 32, The inlr-jet type recording apparatus of claim 30, further including

a projection for pressing said porous member against said ink supply port, said projection



This is the replacement sheet

26. The ink-jet type recordi Mum M,ﬂﬁﬂllt |l aim 21, and including a
‘porous nenber in said second cha ring ink.to sap,d _
suppl.y pokt, said first chanber being dinensi *onéd to conha ‘i nk PJ%

transfer to said porous nenber in said sg ond chanber. The ink-j et
‘type recordi ng apparatus of claim 21, whéPein said fi rst and second-

;BS?B:{ 3 Sf aigph?é ?%r at ed, erxtgr&pa qfrﬁgld foans chm%bereéssér}fﬁﬁy ' opposite 94d ink
| supply port. _
Y The ink-jet tyne- recording apparatus of claim 26, wherein said
porous member 'has a volume before insertion in eaid second chatnber greater than'the' |
volume of caid second .chamber; | .

34.  ‘The ink-jet type recording apparatus of claim 30, wherein said
pOrons rnernber has a volume before insertion .in said second chamber greater lthan the
volume of said foam chamber.

35. The ink-jet type recording apparatus of claim 32, wherein said
porous member has a volume before insertio’n 1n said second chamber greater than the
volume of said foam chamber. |

36. The ink-jet type recording apparatus of claim 29,- further _including
a recessed portion formed on said protrasion portion and deﬁning the entrance opening to
said ink supply port, saldmk supply port including an ink passage ex_tending from said |
recessed portion away from said .'porous.member, said recessed portion having a.eross-
sectionai area greater than a croes-secﬁcnal area of said ink passage adjacent said recessed
portion of said pm&usion p.ortion, and a filter disposed on said recessed portion between |
said porons member. and said ink passage. o | o

37. The ink-jet type-reccrcing apparatus of clahn 21, further comprising’
at least one partition wall disposed within said first chamber to define a plurahty of
subchambers within said first chamber |

38,  The ink-jet type recording apparatus of claim 21, fusther comprising
a rib disposed w1thm said first chamber, sa1d rib bemg vertlcally elongated and posmoned '

.on an inner face of sa1d first chamber



. . _ _ This is the replacement sheet
tank cartridge conprises a ﬁ'ﬂm sald |ntegrated units formng a
single integrated tank, eac I’I a respective different kind of
i nk. 29, , The ink-jet type recar '

rat us of cl ailReigs, fﬁg 2)&(35
supply port including a protrusion portlon prOJectlng into said dec
- chamber and forned with an entrance ope g to said ink supply port, and

sai d protru3|on po ion e alnst and | o r f
sai d porous menber n the%ﬂ%&l{jﬂt © Forar dé?‘ﬁ?% o%ﬁ%gmfgﬁgga%uﬁﬁﬁbpgl y- |
‘port. 30. The ink-jet type recording apparatus of c said ink. :
~suppl y por including.an exi epepingtspacsddrom shidiserend.chpmber 41g ﬁﬁ?}' @éflﬁmgé‘cs&ﬂﬂ‘g

chanber, .and formed with an entrance -opening to said ink supply port, and
sai d pr ot rm&moer pepatate fronm gaglpagkmganemberepusltloned to seal ink supply port at about

_ sa1d exit opemng and constructed to be penetrated by said ink supply needle when sald mk
tank cartndge is mounted on sa1d ink supply needle.
| 40. A system for mountmg an ink tank cartndge onto an. mk supply
needle of an ink;jet type recording apparatus, the ink tank cartridge compnsmg:
a first chamber;
- asecond charhb‘er for communicating with first .chamber. through_ a
passageway formed w1th1n said cartrldge between said first and second chambers,
an ink supply port extendmg through a wall of said second chamber
to supply ink to the extenor of the cartridge; and |
a funnel-shaped packmg member prov1ded within said ink supply
port, sald packmg member bemg formed w1th an openmg ‘therethrough having a wide end
| and a narrow end and being d1mens10ned to receive said ink supply needle of said ink Jet |
recording apparatus and to resiliently abut against said outer periphery of said ink supply
-needle, said pac_king member being for pmventi_ng the flow of ink through said ink supply
port other than through said ink supply needle when said needle is positioned in said ink
supply port, said .narroW' end of said' openiné being disposed away from said second
charnber. o | |
41. The system of cla:m 40, wherem said ink supply port includes a
passage therethrough defined by an interior wall said packing member including a support
- portion supported by said mtenor wall of said ink supply port coupled ata regron thereof. "

close to said second chamber to the wide end of said packing member.



] | hig is the replacement shee
IocaIIy conpressing a part of s;ﬂg Eis rrenber in the reE on of the
*fU

entrance opening to said ink su ”ﬂm‘u’” - The i nk- ngtl ty?’?/
ng a proj epakan  for

recordi ng.apparatus of claim 26
pressing said porous menber against said |nk stpply port, said prOJectlon
bei ng fornmed on an inside portlon of sai @0second chamber essentially
opposite said i nk supply port. ' The ink-jet type recordi apparat us
of claim30, furthée-incl lﬂ:h%@’s&%rﬁj"éﬁfl 4h. tderein s3id; H@ss% ﬂéﬂ%’o

~against said ink supply port, said pI’Oj ection
supply port includes a stepped region between a region of smaller cross sectional area

: closer to the second chamber and a reglon of larger cross-sectional area and abuttmg said
stepped region. | |
_ 43.  The system of claim 42, wherein seid region of 'larger cros_s—sectiOnal_
| area of said passe-ge includes a latera_l groove, said suppOrt portion including a projection
for receipt 1n said grooVe. | |
44, The system or' claim 43, wherein seic_i support portion is essenti_ally _
tubular in shape. o .
45. The system of claim 40 and including a porous member in seid
second chamber for transferrmg mk to sard ink supply port, sa1d first chamber bemg
- dimensioned to contain ink for transfer to said porous member i m said second chamber.
46. The system of claim 40, wherein said first and second chambers |
form an mtegrated unit. _
47, The system of clalm 46, wherein said mk tank cartndge comprises
a plurality of said in_tegra_tiad units forming a single integrated tank, each unit containing
a respective different kmd of ink. | o _- o
48.  The system of claim 45, said ink supply port including a protrusion
portion projecting into sard se_cond charhber and formed wlth an entrance opening to seld
ink supply pon; and said protrusioh portion engagirrg' against and locally c'ompressihg' a
part df said porous member in the region of the entrance opening to said ink sﬁpp’ly' pOrt.
49.  The syste_ni of claim 46, said ink supply port including a prdtrhsiorr'
portion projecting into said second chamber and fornred with an entrance opening to said

ink supply port, and said protrusion portion engaging agairrst and locally compressing a



28 being fornmed on—

opposite said ink su ~ The ink-jet typ;recordl ng apparat
of clkai#n.26, wher ei Mmq‘uﬂ er has a vol une bef¥ge ﬂﬂsrgr/t Gn in

sai d second chanber

T
of said foam chanber essgﬂt Pléllaquen

voI nme of said second charber. 34.

The i nk-} et . type recordi ng apparat us of <1 aim 30, wherein said porous

mb
{Tﬁe S(rﬂ Bﬁipagf og cgeqrggﬁmf emh nZt(f{l}elrgnloln%fsige gntfsa%ggggen%]gapbsald eat ef 5 r}?n
50. The system of claim 45, further including a projection for pressing

. said porous member against said ink supply port, said projection being formed on an inside

portlon of said second chamber essenually oppos1te said ink supply port.

51. The system of claim 49, further mcludmg a projection for pressing

said porous member agamst said ink supply port, said prOJec_:tlon being formed on an inside

portion of said foam chamb_er essentiallj opposite said ink supply p'ort,

52, The system of ciaim 45, wherein said porous member has a volume

‘before insertion in said second chamber greater than the volume of said second chamber.

53. - The system of claim 49, wherein said porous membér has a volume
before insertion in said second chamber greater than the volume of said foam chamber.

54. The system of claim 51, wherein said porous member has a volume .

" before insertion in said second chamber greater than the volume of said foam chamber.

55 . “The system of claim_48, further includihg a recessed portion formed
on said protrusion portion and defining the entrance opening to said mk sﬁpply port, said
ink supply port including an ink passage ex_teﬁding from said recessed portion aWay from
said poroué member, sa_id recessed 'portioﬂ having a cross-sectional area greater than a
c_‘ross-sectional area of said ink passé.gé adjécent said recessed portion of said protrusion
portion, and a filter disposed on said recessed portion betwee:n séid porous .n_lémber and
said ink passage. | | |

56. The system of clairﬁ 40, further comprising at least one partition wall

disposed within said first chamber to define a plurality of subchambers within said first |

char_nber.

57. The system of claim 40, further Coinprising a rib disposed ‘within
- This Sheet Hag
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s the replacement SHEE:

35,. ~ The ink-jet type’ recor“"m”m#!%y#]w cl ai m32Tm\ih|ere| 0 said

porous menber has a vol une bef dre ¢ nse sai d second cha 13? ater
t han .t he yol'ume of said foam chanber. The i nk-j eDat&ipe Te ing
apparatus of claim?29, further incl udi ng 2 recessed portion fornmed on said
protrusion portion and defining the ent r afice opening to said ink supply

Pocessed potbyat Sbery bl bl PenRiy nPist SR R BRI A R AR 1 g
a cross- sectional area greater than a cross-sectional area of said ink
passage 'adjsﬂéc—fifﬁt chambefecessed portion of said protrusion portion, and a.
filter disposed on said recessed portion between said porous nenber and
said ink passage. . 58. The system of claim 40, said ink supply port including an exit
| openixig spaced frqm said sécbnd chamber and fuﬁher including a sealing member separate
from said paaking member poaitioned to seal ink supply port at about said exi; opening and
constructed to be penetrated by said ink aupp_ly needle when said ink tank cartridge is |
mounted on said ink supply needle |
59. A method for removably mounting an ink tank cartridge for an ink-
_jet type recordmg apparatus onto an mk supply needle of said ink Jet type recordmg
apparatus, the method for comprising the 'step_s of:
| storing mk in a quﬁ chamber;

- storing a porous memberiﬁg being impregnated with ink in a second
chamber, said second chamber communicating with said first chamber through a passage
connecting said chambers; _ ..

extending an ink si;pplf port from a wall of said second chamber in
said ink tank cartridge to supply ink to t'he. ink-jet recording appartus; o
. | msertmg said ink supply .needle of the ink jet type recording
apparatus into a ﬁmnel-shapad ﬁacking member provided' within said ink supply port,' Said
packing member being forni_ed with an opening therethroﬁgh having a wide end and a
narrow end and being .dimensioned to receive said ink supply needle, said narrow end of
said opemng being dlsposed away from said second chamber; and

| abuttmg said packing member against an outer penphery of said ink

supply needle of the ink jet type recording app'aratus for preventing the flow of ink through

said ink supply port other than throu_gh said ink supply needle when said needle is



37. The i nk-jet-type—recordi ng apparatus of claim 21, further

-canprising at | ea artition wall disposed within sail lelsl’tﬁé ghlanber
to define a plur MHD lfrﬂﬂHMrs within said first chamber. 38P acemermtesheet

i nk-j et type recor f claijn21, further Cm?;ét's'

~disposed within said first "chanber, sai I b being verti ﬂéd and -
posi tioned Q) nnet, .f f s |d fII’St chanber . This is the
r epl acenerf® Wé‘ﬁmsam m‘gs“PP? ﬁ
60. An ink tank 'cartridge for an ink-jet type recording appartus,

ceinprising:
- a housing formed with a chamber thereili;
an ink sﬁpply port eXtending through a wall of said housing, said ink
| supply port havmg a first opening directed toward said chamber of said housmg and a
second opemng dlrected away from said wall of said housing; and
| 2 funnel-shaped packmg member provided within sald ink supply
port, said packmg member being formed with an opemng therethrough having a wide end
and a narrow end and being _dimention_ed to receive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an outer periphery ef said ink supply
needle said packing member bemg for preventing. the flow of ink through said mk supply
port other than thtough said ink supply needle when said needle is posmoned in sa1d ink
. supply port, said narrow end of said opemng bemg dlsposed away from said chamber.
61. The mk tank - cartndge of claim 60 further including a sealing
member separate from_ sal_d packing member po_s1t10ned to seal said ink supply port before
‘said ink tank cartridge is mounted on said ink supely needle, said sealing 'I_nember.being
‘penetrated by éaid mk supply needle when said ink tank cartridge is mounted on said ink
supply needle. o | . .
62.  An mk-Jet type recording apparatus for outputtlng ink onto a
| recordmg medmm compnsmg
.. ~ a recording head for ejecting ink;

an ink supply needle coupled to said recording head and having at



29 39. The ink-J J et type trecordi ng apparatus of cl aiThisJg thé@é n% ent
supply port incl n| ng spaced from said second chanber ngt:i""’et
further includi ngﬂummlg& ’@*m r separate fromsaid @ cking me ir
positioned to seak 1ak U t at about said exit %l&l n"gf '
constructed to be penetrated by said i nk3 upply needl e when said ;nk t ank
cartridge js noun ai d_ink supply needle. 40. - A system for :
mount i ng dlgast r?r@ettg‘??ﬁggzhpf’laﬂ de onto an ink supply needle of an ink-jet type

recordi ng apparatus, the ink tank cartridge conprising: a first chanber; a
second chanber for comrunamuﬂqtalg(midgEbemgremavdwynmhnuahlglmnmthemksupply

needle said ink tank cartridge, comprising:
S a hou'sing formed'with'a chamber therein;
‘an ink supply port extendmg from a wall of said housmg, sa1d ink
supply port havmg first opemng directed towards said chamber of said housing and a-
second opening directed away from sa1d wall of said housing; and |
a funnel-shaped packing member prov1ded w1thm said " ink supply
| port, said packing member being formed_wlth an openmg_therethrough having a wide end
and a narrow .end'and_being. diinensio_ned to receive an. ink Supply xieedle of an mk jet
. recording apparatus. and to lresiliently abut égainst an outer periphery'of said ink supply
needle, said packing member being for preveﬁﬁng the flow of ink throﬁgh said ink supply
port other than through said ink supply needle when said needle is positioned in said irik
supply port, sai_d nafrow end of said opening being disposed away ftoni said chamber.
63. An ink-jet reeording apparatus of claim 62, further including a
- sealing _member separate from séid paeldng member positioned to seal said ink supply port
before said ink tank caftrid_ge is mounted on said ink supply needle, said sealing member
being penetrated by said ink supply needle when said ink tank cartﬁdge is mounted on said

ink supply needle.



passagemay forned within said cartridge between said flfm@§$ﬁﬂssa&&mww¢1Snﬁ%bt
chanbers; an ink supply port extending through a wall of said second
- chanber to supply ink to the -exterior of the cartridge; (/ é

f unnel - shaped. packing menber provided w thin said ink Q%@piﬁlﬁfri; aid-
packi ng nenber being fornmed with. an ogening therethrough having a wi.-de end.
and a narrow_end and bei ng di nensi onee~to receive said ink supply needl e of
said ink jet recording apparatus and to resiliently abut against said outer
‘periphery of said ink supply needle, said packing nenber being. for
preventing the flow of ink through said ink supply port other than through
said ink supply needl e when said needle is positioned in said ink supply
port, said narrow end of 'said opening being di sposed away from said second
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chanber. 41. The systen1of claim40, wherein said

I ncl.udes a passage therethrough definéd by an interior
nmenber including a support portion supported by said interior wall of said .

i nk supply port coupled at a region thereof close to saDg“§eq%q iqmanber to
nt -

t he mnde end of said packing nmenber.

FIG. 2
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. . . ent Sheet
42. The system of claima4l, wherein said passage thisdad S e

" supply .port includes a stepped region between a region of smaller cross
sect’ional- area closer to the second chanber and a regiaon.of |ar. _
cross-sectional area and abutting said stepped regi on. Dgge: %% %stem
of claim42, wherein said region of | gger cross-sectional area of said
passage includes a | ateral groove, saie support portion including a

projection for receipt in said groove. 44. The system of cl aim 43,
~ wherein said support portion is essengfgl |y teqg ar ig@hape. 45. The
system of claim40, and includi nggar0 ouIF ' ard
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second chanber for transferring ink to said ink suppl 'port, said first

-.chanber bei ng di mensioned to contain ink for transfeDate: said
‘The system of claim40, wherei

in" said second chanber.

46.

and second chanbers forman integrated unit. 47.

46, wherein said ink tank cartridge cghprtses a plurality of said
I ntegrated units formng a single integrated tank,
The system of cl ai m 45,

respective different kind of

supply port including a protrusion po
.chamber and formed with an entrance o

i nk. 48.

said protrusion portion engagi ng agai

545

Eﬁious.nenber
[W%id first
The system.of claim .

each - unit
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taining:a-

r projecting into said second
H@ tﬁs I nk supply port, and
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sai d i nk
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- . - . This is the replacement sheet
part of said porous nenber in the region of the entrance openlﬁb to said

i nk .supply port. 49. The system of claim46, said ink supply port
including a protrusion portion. projecting.into said slatend ¢ gz?_r and
formed wth an entrance opening to said ink supply port, aﬁﬁz ,
protrusion portion engagi ng agai nst amd |ocally conpressing a- a -
funnel - shaped packi ng nenber provided-wW thin said ink supply port, said _
packi ng menber being formed with an opening therethrough having a w de end
‘and a narrow end and bei ng -di mensioned to receive an ink supply needl e of
an ink jet ' ' ' o

CFG 7a

552 551 552 533




recordi ng apparatus and to resiliently abut against n out'er perlphery of
~said ink supply needle, said packing nmenber being f sp'fseﬂﬁerfeplaOeh@ﬁ &ﬂ;&g’{
of ink through'said ink supply port other than through said ink supp1
needl e when said needle is positioned in said ink spg y sai d narrow
end of said opening being di sposed aw& from said cha p%g igg An i nk- jet
recordi ng apparatus of claimb50, further including a sealin nber
separate from said packing nmenber positioned to seal said ink supply port
before said ink tank cartridge is mounted on said ink supply needle, said
seal i ng nenber bei ng penetrated by said ink supply needl e when said |nk
tank cartridge is nmounted on said ink supply needle. '

FIG. 8
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32 said first chanber? said rib being vertically el ongat ] R Lo

on an'inner face of said first chanber. 58. ~ The syst@% %mgﬁgﬁf%kéﬁ,gﬁpsm“

-"said ink supply port including an exit opening spaced from said second

chanmber and further including a sealing nenber separ ateﬂa'ter.mﬁlgi g ﬁngi ng
[

_ nmenber positioned to seal ink supply p,ort at about said exit and

constructed to be penetrated by said +nk supply needl e when said ink tank

. FG 9
_ 1 '

51

cartridge is

512

N

519
563

R

522

\.

NNNNNNARRRNRT

\

A, A A AV A S 4

520 - 561 560

[\AANSSSN|

519

\




nmounted on said ink supply needle. 59. A et hod f Jis isHBe Z8P\ACemant shast
~an i.nk tank cartridge for.an ink- jet type recording-apparatus onto an ink
supply needle of said ink jet type recordi ng appar at upgtd:he % for -
conprising the steps of: storing ink in a first chanber; stori &b por ous
menbering being inpregnated with ink in a second chanber, said second
chanber comunicating with said first &hanber through a passage connecti ng
sai d chanbers; extending an ink supply port froma wall of said-second
chanmber in said ink tank cartridge to supply ink to the ink-jet recording-
appart us; '

FIG. 11
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inserting said ink supply needle of the ink jet type reabﬁdsﬁgeaaya¢amaatsheet
~into a funnel-shaped packi ng member provided within said ink supply port, :
sai d packi ng nenber being formed with an opening theretg&@ygh h V|ng a wde
end and a narrow end and bei ng di nensioned to receive s |nkﬂ§L

.needl e, said narrow end of said openi bei ng di sposed away fro |d

second chanber; and abutting said pac%ﬁng menber agai nst an outer periphery
of said ink supply needl e of the ink jet type recording apparatus for
preventing the flow of ink through said ink supply. port other than through

sai d ink supply needl e when said needle is

FG. 13
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positioned in said ink supply. port. 60. An i nk tankrhigist thi f L
ink-jet type recording appartus, conprising: a housing fornedm\?mqtgﬁ'aggﬁmapsm“
chanber therein; an ink supply port extending through awall of said '
housing, said ink supply port having g first opening di R8ed t sai d
chanber of said housing and a second epening directed away froﬁ?{Egzl _(7wa|| e
of said housing; and a funnel -shaped packi ng menber provided withih said _
i nk supply port, said packing nenber being fornmed with an opening

t her et hrough having a w de end -

FIG. 15 - FIG. 16
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and a narrow end and being di nentioned to receive an i nkThispplthe mepidbement sheet
an ink jet recording apparatus and to resiliently abut agalnst .an outer
peri phery of said ink supply needle, said packing nenber ng for
preventing the flow of ink through s Lg.lnk supply por t rgu rough
said i nk supply needl e when said need IS positioned in sald | pply
port, said narrow end of said opening being di sposed away fromsaid
chanber. 61. The ink tank cartridge of claim®60, further including a
seal i ng nenber separate from sai d packi ng nmenber positioned to seal said

i nk supply port before said ink tank cartridge is nmounted on said ink

~ supply needl e, said sealing nmenber being penetrated by said ink supply
needl e when said ink tank cartridge is mounted on said ink supply needle.

FIG. 17
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62. An ink-jet type recording apparatus for outputtingyhiak Q

recordi ng- medi um conprising: a recording head for ejecti n?@ﬁﬁ?néﬁeﬁ?lﬁﬁemem shee
-supply needl e coupled to said recording head and havi ng. at - This. is the

repl acenent sheet 34 | east one through hole; and Date: _ w[((,lé_

INK-SUPPLIED PRINTER AND INK SUPPLY TANK

ABSTRACT OF THE DISCLOSURE

An ink tank cartridge for an ink-jet type. recording apparatus is pro.vide,d. |
The ink tank cartridge comprises. a plural number of first chax"nbefé and a plural number
of secbnd chambers adjacent to and associated with a first chamber_,l each pair of first and
second chambers being formed as an integral unit. The ink tank cartridge also has a
partition wall disposed in the cartridge which separates each second chamber from an
associated first charhber, the two chambers commuﬁicating through a éomrﬁunica_ting hole
p0sitioﬁed near the bottom of the partition wall disposed between the associated chambers.
The communicating hole extends only a portion of the Width that the partition wall.
Finally, a plural number of ink supply ports, each extending through a wall of a respectivé
one of the plural number of first. chambers, supply ink to the exterior of the ink cartridge

from each respective porous member of the plural number of porous members.

Figure 2



- REPLACEMENI

.4...t0 P ed e
an ink:tank cartridge being renov unt abl- B RescrpHon : rﬂ?gg 5| l-e,
sai d i.nk tank cart Whiggis thed PF%’P%{ g/aéqi:oum ng| fErGieiti@ t b B28E%E BP o aé@&’ W
t herein; an ink suppl y port exte ding froma | {3 Dfavdeg(e) HRAES my S%ﬁg |'-nk
supply port having ﬁj d| rected towgr s/ beifadt chapaged - oft ''''
housi fig and a seco rect edma—w.ay from said wall of said Ol Ng;
and a funnel - shaped packl ng rrenber provi ded w tihi A—’SEII@F IRECEIPIR S et |
sai d packi ng nenber. being formed wi th anéopeni aving a w de

end and a narr own eRldisupply Reddacalipledn®i seitecrdingalfeali\uad Mavinglat $aspdne needl e
of an ink jet recording apparatus and to resili ently abut agai nst an outer

peri phery eirosgh Holenindsuppl y

an ink tank cartridge beihg removably mountable onto the ink supply needle, said

ink tank cartridge comprising:

a housing formed with a chamber therein; P

an ink supply port extending from a wall of said housmg, said ink supply port
having first opening directed towards said ch_amber of said housing and a second opening -
directed away from said wall of said housing; and .

a funnel-shaped packing member provided within §a1d ink supply port, said
packing member being formed with an 6pening therethrough having a wide end and a
narrow end and being dimensioned to receive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an Outer penghery of said ink supply
needle, said packing member being for preventing the ﬂow of ink through said ink
supply port other than through said ink supply needle when said needle is positioned in

_ said ink supply port, said narrow end of said opening being disposed away from said

chamber.

Reference: is hereby made to co-pending British patent applications 9519062.5

and 95190’_71.6, both of which describe arrangements such as those described herein.

Generally speaking, there is provided an ink-supplied printer. Ink is supplied toa
printer head by an ink supply system, including an ink tank having an ink supply port "
and a pair of side walls. An ink absorbing member is contained therein adjacent the ink
supply port which occupies less than the total volume of the iﬁk tank.

The walls of the ink supply tank may be transparent so the user can-more easﬂy

d“ :

determine the amount of ink remaining in the ink supply tank. o _;;__ _ .l E

An ink receiving and transferring member termmatmg in an ink’ port may extend

into the mk tank, in which case the ink absq_r_b_mg_ member abuts and is locally




needl e, said packlng menber belng for preventlng t he - rom1o igeet hr ough -
saird ink supply port other than through said in e when said
needl e is positioned in said ink supply port éF3 narrom1end of .sai d :
openi ng being disposed away from said chanber. An ink-jet recording.

apparatus of claim62, further including a Seﬁétbﬂ m separate from
sai d packi ng nmenber positioned to seal gaid in % rt before said ink

tank cartridge is nmounted on said ink supply needl e, said sealing nenber
bei ng penetrated by said ink supply needl e when said ink tank cartridge is

mount ed on sai d..i nk |y needle. . . . . .
dFlgure 15182 crossesectionial view showing an ink cartridge constructed in

accordance with a eighth embodiment of the invention;

An embodiment of the printer heao according to the present invention may be
used in a four-colour printer i)lotter or colour image printer and has four-colour ink
systems and ink jets corresponding respectivély to four ink colours. The four-colour
printer plotter employs black, red, greer; and blue inks, and moves the head or a sheet of
print paper or both and then ejects ink as in a conventional ink jet print head,
corresponding to a desired one of the colours against the print paper at a prescribed
position thereon to form an ink dot. Desired characters and ﬁgurés can thus be recorded
by repeating the above cycle. The present invention is applicable to ink jet printers of all
varieties, including print heads using heat from heated resistors or the like or the
displacement of piezo'-electric members or with transducers to project a d_rop of ink from
a chamber upon application ofa print signal. The ink supply tanks according to the
invention may supply ink continuously to said chambers through capillary paths.

In a colour image printer using inks of four colours, 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-oot line in one scanning stroke, and
the print paper is fed along by lioe pitches to record images. In seven-colour printers,
inks of four colours, that is, black, yellow, magenta and cyan, are used, and the colours
of red, green and blue are formed on a sheet of print paper by superimposing inks of two
out of the three desired colours other than black, thereby recording colour images_ of
seven colours.

The present invention is concerned primarily with the printer head, and more
particularly, but not exclusively, with the ink. tanks, and detailed description of the

_ overall printer construction will be given only by way of a single example.

Ve
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communicating hole 573 may be formed in at least one of the walls 572 separating the

foam chamber 570 from the ink chamber 571. An exit port 574 is positioned within foam

chamber 570. An ink cartridge of this design can store an amount of ink which is
relatively large as compared with the volume of the whole ink cartridge. Furthermore,
because of the location of the chambers, the user can easily see if replacement of the ink
cartridge is required because of depletion of the ink.

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.
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a funnel-shaped packing member provided within said ink supply port, said
packing member being formed with an opening therethrough having a wideend anda
narrow end and being dimensioned to recéive an ink supply needle of an ink jet
recording apparatus and to resiliently abut against an outer periphery of said ink supply
needle, said packing member being for preventing the flow of ink through said ink
supply port other than through said ink supply needle when said needle is positioned in
said ink supply port, said narrow end of said opening being disposed away from said
chamber. )

51.  An ink-jet recording apparatus of claim 50, further including a sealing member
separate from said packing member posi‘tioned to seal said ink supply port before said
ink tank cartridge is mounted on said ink supply needle, said sealing member being
penetrated by said ink supply needle when said ink tank cartridge is mounted on said ink

supply needle.



