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The present invention relates generally to an ink-
supplied printer hes=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 printer head. Also,
the present invention comprises a tank with transparent sides so
the user is able to easily determine the remaining quantity of ink,
and also means for dampening of the unwanted movement of ink within
the ink supply tank. _

This invention also relates to an ink cartridge for an
ink jet printer in which an ink jet recording head, and an ink
cartridge are mounted on a movable carriage, and in particular an
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and al so<ngans fﬂisSﬂééFﬁﬁrﬁeQB{eﬁlfacehhe unwant ed novenment of ink within the ink

sapply tank. This o relates to an ink cartridge for an ink jet
pM nter in which Hﬂnamﬂﬂ’!m Hordi ng head, and an ink cartridge are
nount éd on a nova mand in particular an ink jet cartridge in

whi ch upon depletion of the ink fromthe2old cartridge, is replaced with a
new ink cartridge. A prior art ink jet printer in which an ink containing
uni t andTén Jatk Gatrdee dimgvinbel wpendeniedion afcahei dgk ifrom dheosdd
in Eur opeait A f3Iblespiion dPenS581nedlinkh caterdigye.osed printer, in
order o prevent printing farlures

air bub'biig due t O-bvERBRLYoISHSFERTKERE! & i iiyeS S‘ﬁitclﬁ“qfsrjeéugﬁﬂn*ﬁ?r

knovn.in which no ink ribbon is used, but ink is supplied from an
ink ta;i\tq\fhe distal ends of the wire and trans€35;e from the
wires directly<to a sheet of print paper. Portieris of these ink
supply systems,\\fncguding the supply %igks’(gi:reof, are also
adaptable to be used IHSink jet type prirters. '

In the parent appliquigps”fblthis application, improved
ink storage and delivery was‘gchiéveg by providing a porous member
in an ink tank that gsseﬁfially' filleg_ the tank and carried
essentially the entire éupply of ink. It was~found that while this
construction qffefed substantial improvement over the prior art,
. the use oﬁgthé full porous member limited the quantity ink which
i wou;gwhé-stored in an ink tank of a given size, increasl the
j/jré&uency of ink tank replacement.

A prior art ink jet printer in whiéﬁ an ink containing
unit and an ink jet recording head are mounted on a carriage is
disclosed in European Patent Publication No. 581,531. In the
disclosed printer, in order to prevent pfinting 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 cartridge are prevented

from occurring to a certain extent.

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

. . Pr‘essw_

bubbles must be stopped from entering a pressuxriged-chamber, such
as that for an ink jet printer in which a piezoelectric vibrator

is used as an actuator for ink ejection. .
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wi t hout a porous nenber. This structure enabl es the ink to be conducte
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‘the movenept of the carriage, the ink container is d|V|dedell BwnRehwd
regions. A first region of the container adjacent the recor W

SUMMARY OF THE INVENTION

Generally speakiné, in accordance with the present
invention, there is provided an ink-supplied printer ¥e&d. Ink is
supplied to tgs'printef 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 thereln adjacent the ink supply
port which occupies less than the total volume of the ink tank.
Apl 1ot e 1 cond_within the ink-tank bet
3 L sid 1] f e I to—1 ot i nk—a) by
member—against—the—ink—sup@%y—pert—and—ée&q&quxﬁsg}4muxmuuu;4é
the_¢nk;;n_the_go;t*on-oﬁ—the—&nk—suppky4&£ﬂe4ua;4xxagyéxL4&L¢he
ink—abserbingmember~ 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
member. _

More specifically an ink cartridge is formed of a ink
chamber for storing ink and a foam chambexr 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 pordus member. The packing membexr 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 supply port, the tip of the needle
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Accordingly, an ink jet printer which solves the above- nentrﬂmﬂmmpﬂgme
I g~derived. Accordingly, it is an object of the invention to pa“d
i proved ink cartridge for an ink jet printer. It is an objec lm#m”’”"l
present invention to provide a high-quality and highly reliable
i nk-supplied printer of a sinple constréicti on which is capabl e of supplying

a stable and -appropriate quantity of ink froman ink tank to a printer head
and i s dessidl imnilgctcontadesi withetbe packing grRenl  chinges thgcpagking

terrper?n ro P haL! pﬂﬁ%gecjt Mol gt ?ﬁfze Iv}hlk ¢h 2opEhsNeIpWRlHECt tRE PARKing
|nvent|on 0 provide an 1nk jet printér
member is easily deformed so as to follow the lnk supply needle.
Furthermore, the packing member is caused to closely contact with
the needle by its resiliency(' 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 E==d of a
simple construction which is capable of supplylng a stable and
approprlate 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 supp}y needle,
which can cooperaté 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 membexr.

Still other 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 arrangement of parts which are adopted
to effect such steps, all as exemplified in the following detailed
disclosure, and the scope of the invention will be indicated_in the
claims. '
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whi ch can be mounted using mnimal force and with a | arge-toterance for

msal i gnment of the ink supply needl e, which can cooperate Wid Shedd He d
head to attain a sufficient hernetic seal, while producing a

small as possible. Yet another object of the invention is to\

bubbl es fromentering the recording headswhile maintaining a attve :
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accompanying drawings, in which: _
\ FIG. 1 is an exploded perspective view of a wire dot
ﬁr{nter head according to an embodiment of the present invention#
N FIG. 2 is a vertical cross-sectional view of the pripfer
head shown in FIG. 1;
\\ FIG. 3 is an exploded perspective view of an i guide

for use with a wire dot printer according to the present invention;

F}G. 4 is a perspective view, partly cut away, of an ink
i tank accordih&x;o the present invention;

FIG. 5&%5 a side elevational view showing the manner in
which said ink taﬂkxis mounted in place on a print head;

FIG. 6 is Skyertical cross-sectionalzjleW'of an ink-guide
~for a wire dot printsr_according to another embodiment of the

FIG. -7 is an exﬁloded perspéétive view of an‘ink guide
" for a wire dot printer accé'rgling '71':fo another embodiment of the

PNE—

present invention;

s Vs

: present invention; R
FIG. 8 is an exploded/ erspective view of an ink tank
' according to a still further émbodintent of the present invention;
FIG. 9 is a pers é;tive vie paftly broken away, of an
i ink tank according to the” invention;
FIG. 10 is aschematic view illustrative of the manner |
in which air trappeqfin the ink tank of FIG.\9 is expanded; f
FIG. 11,&; a schematic view of an arxangement of wires ,

according to thgfbresent invention used with a se;én—color wire dot

printer; e
EIé. 12 is a perspective view of an ink ta according
to a fur}ﬁer embodiment of the present invention witﬁ\the cover
removeg{'shown exploded from an ink jet print head;
) ' FIG. 13 is a cross-sectional view of the ink tank oR FIG.
12;

/
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In accordapce with a first aspect of the present invention thgguamses oo Replaced
provided an ink tank cartridge for an ink-jet type recording M1HHHH”,’ "I

conpiising: a first chanber;- a second chanber adjacent to a
int-ﬁé‘r-al with said first chanber; a porpous nenber received in said second
chanfpers. a partition wall separating sald first chanber from said second

champer, said partition wall being f i 2o £ ORRUMIngAtH RoOtR
therethrough\\;:ﬁ}G- {h is a per%pé@yﬁ%é‘M$éh avig

cover Xemoved according to a still further embodiment of the
~ .

present in¥ention;
FIG.. 15 is a side cross—-sectional view of/;h
Ve

| of FIG. 14; \ : P

; FIG. 16 »s a perspective view of an ink tank with the |

cover removed according to -a still further embodiment of the

2 ink tank

rd
| present invention; \\\ : 7

FI1G. 17 is a'crosgisectional uiéw of the ink tank of FIG.

16; /_./

FIG. 18 is a side elevat&oual view of an ink jet type

: printer of the present invention withthe ink supply tank in cross

section. ///

FIG. 19 is a/perspective view of\an ink tank accoxding

: £o still another embodiment of the present invenE}on shown exploded

~

e
- from an ink jet print head; ..
FIG. 150 is a cross-sectional view of*\gP ink tank
" according to a still further embodiment of the presenﬁ\gﬂvention;
FIG. 21 is a cross-sectional view of an 1ink tank

accoiding to a further embodiment of the present invention; and

FIG. 22 is a cross sectional view of an ink ta

: according to a further embodiment of the present invention. \\\\

/ Ve ’ » -
- FIG. 232is a cross-sectional view of a multi-color ink

jet printer cartridge constructed in accordance a first smdittional~
embodiment of the invention;

FIG. itgis a cross-sectional view of %?e first<sdd:t=9mﬁa;
embodiment rotated 90° from the view in FIG. 23;

FIG. 25%is a perspective view showing the ink cartridge

D- -

of FIGS. 23 and gﬁ with the lid removed;

FIG. 26° is a perspective view showing a single color ink

i i i adaitionat

cartridge constructed in accordance with a second

~ oot teay

embodiment of thisinvention{r_ : 2
FIG. Z7(a) is a botzgm plan view of the lid of FIG. 23;
FIG. 2&ib) is a b&gz;m plan view showing the lid with a
seal affixed thereto;

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

embodiment of the present invention;



3 comuni cating hole extending along a relatively small nm&Sm%mm@Bmm laced-
bottom of said partition wall substantially away fromthe

t fer eof, sai d second chanber communicating with said firstu gh
said comuni cating hole; an ink supply port extending through a ottonlma
of said second chanber, said ink supply7port supplying ink to the exterlor

of said cartridge fronvfald porous nenber; an air vent port spaced fraom
sai d ink supplylmﬂG aaﬂ(aQnmunacwmqq;4ﬁﬁQ$%an#cM+%@ SHBMERE & Pacink

interior of said segond chanber I QUS: JTRIERE It 1RdMEe Bl 6inf ialctioreladiteer
cont ai MSRPFRKYLERe éﬁkj%???}%alég?ggs? chamber and sai d second chamber
oper at iwiedly ttleae n:grmen‘alon,

FIG. 28(b) is a cross- -sectional view of the packing

member prior to 8g.nsertl.on,

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

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

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

FIG. 3élis a partial cross-sectional view of the boundary
between ink and foam chambers of an ink cartridge constructed in
accordance with a fifth additiomal embodiment of the invention;

FIG 33 is a cross-sectional view taken along line 33-33
of FIG. SQ' T : 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; "
/?FIG 3£ is a cross-sectional view taken along line 35-35
of FIG. 34; ,C

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

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

FIG. -3ﬁ7is a cross-sectional view showing an ink
cartridge for.an ink jet printer constructed in accordance with a
ninth asgestiomrt embodiment of the invention; and

FIG.-Ségis a cross-sectional view of the nigth acekitional

embodiment of the invention rotated 90° from FIG. 38,



| This Sheet Has Been Replaced
val ue | ess than normal atnospheric pressure, with a pressure

mai nt ai ned-between said first chanber and said second chanber\ mm“ﬁm'\“\
surface tension of said porous nmenber in the vicinity of said nmuni cat i ng
hote to maintain ink in said first -chanber;

and said first and second
chanbers, partition wall, communicating hole

air vent gort and ink supply
port being positioned and dime &nefﬁﬁoplﬁﬁﬁERmEB re bal ance
bet ween sai d chanber ]

yeT—TTel Nt al Ne sai-dsbhk inpenghanewaynbe
sai d porous menber i $ra htleQahéanaaCCQPfFl}nﬂrEﬂsﬁﬁ?t% ?hrougﬂrsa{;% i Dkd has
supply port, ink is Sup |ed frq:rgf?lcbﬁﬂéﬁtommm FRASRi

in said asedndncAovEec

us nmenb

ntil .the LESSUAR bgé@gcecberaééﬁngéﬂ‘ﬂ
first ch§gp&r C%[lq,lsallq,]ée(sgrsdtemsa WF% ter plotter
. respectively to four ink colors. The four-color prize hezd .
mploys black, red, green and blue inks, and moves
e

3 i ejects
heet of print paper or both and then W ;
) : - : o—wEre as in a conventlonal ink
ink v at—=the= 2ot

: :nt head, corresponding to a desired one of the co}f-Zf:rsn
Jet. prin "t aper at a prescribed pOSltlon thereon to
agal:nitdztte prl;:;ier characters and figures can thus be ricor;iji
:1:{ ;L:Zpeatlng the above cycle. The present lnventlz:nish:zzsl:zlng
to ink jet printers of all varieties, including p <t eolacement Of
heat from heated resistors or the l1ike or the :f ink from a
piezoelectric or with transducers o project aherik supply tanks
chamber upon application of a print signal. T i o iy to said
according to the invention can supply ink con
chambers through capillary patiiu:uSLng inks of four colors, that
In a color image prin canned
is, black, red, green and blue, a sheet of print ;:lz;ezizzcilon of
by’a printex head in a direction perpends.cular. to o ecanning
feed of the print paper to form one-dot l}ne zzChes o record
ctroke, and the print paper is fed along by line P . ihat is,
images. In seven-color printers, inks of fi:I;;; COlo;s ¢ red.
black, yellow, magenta and czan' ari uziz;tanof print paper by
ue are forme on
:z::r;lmZZZanl inks of two out of the three des:.r:: ;:f::: other
than black, thereby recording color images of sev Sy with the
The present invention is concer.ned Pﬂ:“ | detailed
printer head, and in partlcular with the ink tan f! be given only
description of the overall printexr construction wi

by way of a single example.

i i ead,
= FIG. 1is an explOded.PerSpeCtlVf;ZifﬁLgf,g,pr&?tef’H”,'

3—view of the printer head

i : An ink tank, shown
constructed in a,cor—éance with the inv

r 70 on
generally as 2, is detachably mounted by a holde
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| - accordance with a second aspect of the present i

i nvention t
provi ded anh ink tank cartridge for an ink-jet type recording

conprising: a first chanber; a second chanber adjacent to and !N\ l“

integral with said first chanber; a partitipn_marl_separating said first

chanber [1om said second eharber, 3l LI Lo el beiine deppnel yysben.
oy 1Y oo e ok Sak ¢ o« AL PR | e e
\r/\neltolhaiglngré‘nl‘%rs chambes (K quods &t dipeeiniomat i ng hole; This is the

. . an
A print head unit 1 of an ink-jet type 15 connected to

ink tank 3 through a connecting member 2. Ink is supplied fzzm
the ink tank 3 to the print head unit 1 through a hollow neih i
2a and an ihk.supply passage 2b of the connecting member th:o rizt
the print head unit 1 emits ink droplets in accordance Wlth p
Slgnals.The apparatus shown in Fig. 1 also includes a cap mejziz
4 dispoéed at non-printing area, which ca? memnber c?ifi o
abutment against the nozzle plate of the print head unil .nii .
drive mechanism (not shown) for preventing the nozzle.oie ) zo
from drying. The cap member 4 is connected throug& a Zuti '
a suction pump 5 which is operated by a control devt:: ; -
ink from the print head unit 1 through the.cap me f;r:e;; o
apparatus shown in Fig. 1 is also provided 81th an e :hrou -
7 connected to an outlet port_o{ the suction pump 5 g
. The recording head may be of any structure such;szs
described in European Patent Publication Nos. 581,531, 609, ;
584,823 and so on.



DaEe:)

4,a dividing wall disposed in said first chamnber eiheﬁdamgs

direction essentially perpendicular to said partition wal I

first,
bei-ng
first
and s

/that mixing of colors can be avoided. \\\

. : : a Bdd ﬁ‘3Placed
regi on thereof and extendi ng between said partition wall and "‘&WI
chanber situated opposite said p rti 68 wal |, said: divi

.shaped so as to not block the fl of ink betmeen sectlons of said

chanber on §ithetng! fefn® Y fieidh M4t banBd et ¥EERIPUdp1 L84

through a simple construction from an ink tank to a printer hea

and ink is uniformly provided to the printer head for producipg a
uniforﬁ\end proper ink density. In the printer head the
invention}\ink.flow will not’ be interrupted in an ink gydde path
to prevent an_ ink supply failure. A quantity of ink

the ink guide“\path is smaller than would be absgrbed with a
used to apply

conventional arr&ngement in which a porous member i
ink directly to the\tip end of the wire. Therefore, any wasted ink
which is not used for\grinting is of a small gdantity, and all the
ink in an ink tank can éﬁrectively be used f£Or printing. When the
ink tank runs short of iﬁk, and the ink/in the tank is rendered
highly viscous by being drieahqt high tefmperature; or is solidified
and thus failing to supply ink \a caprtridge ink tank can be mounted
in place so that fresh ink can i diately be supplied to the print

head for resuming desired prlntlng\bperatlon

According to the grlnter head of the present invention,
no ink flow lnterruptlon occurs 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 uﬁée51red ink spots.
Ink will not enter the prlnter head mechaﬁism, preventing
malfunctioning! The cartridge ink tank can easily bexdetached and
attached foyx” ink replenishment.

Since the ink supply system of the invention g simple
icolox

in ce/;{;uction, it takes up a small space. Where a mul
prlnter head employs ink supply systems of the invention, the\ink
s;pply systems for different ink colors can be spaced widely

‘The ink cartridge is aXse configured so as to be mounted
with a small force and with accommodating a nds%}ignmegt of a
certain degree. Reference is first made to FIGS. 23 and 2 which
depict an ink cartridge constructed in accordance with a first
agdtttionad embodiment of the invention. A main container 501, is
divided into three compartments 504, 505, and 506 by partitions 502
and 503 as shown in FIG. 54. Each of the three compartments 504,



chanbers an ink supply port extending through a bottomwalh1 hest d second
chanber, said ink supply port supplying ink to the exteri or mfﬂj Replaced
deliver ink to said ink supply port; and an &fr vent port: sp
I nk supply port and communi cating hol e L@Tbrovide anbient air to the
present $@§enahdnsoBerias idivided deyl ancemkefreparypsicaceadilng ldpparte ukoamr
out putti a %Qlérgnéﬁ £§7OT ding; ALY 5 C9PT LS St Ard B5F i S hndide 930,
520° or 520” and ink chambers 512, 512° or 512” which are adapted
to contain liquid ink. Foam chambers 511, 511°, 511" are
The volume of each of porous members 520, 520° and 520
is selected so as to be larger than the capacity of each of the
while being retained in the respective foam chamber in a preferred
embodiment. The ratio of the capacities of each foam chamber 511,
that each foam chamber 511, 511° or 511” is dimensioned to hold 20
to 30% more ink than the respective ink chamber 512, 512° or 5127.
cartridge as in FIGS. 23 - 25, it may be difficult to see if
different amounts of ink remain in the chambers, which may be
ink of one coler is depleted, and the user wishes to dispose of the
cartridge, the user need not .unnecessarily worry about any
a cartridge of the invention is disposed of, ink is prevented from
flowing out of the cartridge because ink of each color is absorbed

cartrldge; a porous nenber received in said second chanber

I nterior of said second chanber. In accordance with a third aspect of the

ej ecti ng®
dimensioned to receive a respective porous member 520, 5207 5207
respective foam chambers 511, 511° or 511”, so as to be compressed
511° or 5117 and each ink chamber 512, 5127 or 512” is selected so

When inks of three colors are contained within a single

caused by unbalanced consumption of the different color inks. When
remaining ink of.the other colors in the cartridge leaking. When
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 5117, are formed
in main container 501 within a respective 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”. 9 gmd 3

Referring now to FId—Véffzihe 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 1lid 51% corresponding to foam
chamber 511. Similarly, as shown in FIG. 29(a), each chamber 511,
511° and 511”7 includes corresponding ink filling ports 514 and 515,



an i nk tank cartridge being renovably nountable onto said ec rdlngﬁhead of

said ink-jet type recording apparatus for delivery of |nk plageld
tank cartridge further conprising: a first chanber; a secon
n wal separatlng said first

adj acent to and forned integral with said thst chanber
artition wall being forned with a

received in said second chanber; a paa;g%
chanber from said second chanber, sai
conMmunisg ki led]h@'l%'t hamgt ]).QUQQnds3'1‘3”00”131’.'8bééEh.Bﬁsh@lGaeéhandlllﬁb amag a
relativly sma ortion o bottom of said partitjon ma%l sgb§£gn glly
away fPom t [R&9 alsret%arr@&ueﬁegm@ﬁeweéh thgi &%rﬁ‘%
are positioned in foam chamber 511, so as to surround filling ports
515 and 514, respectively. Porous member 520 is compressed by
projections 516a and 516b agéinst 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 1lid 516, and are positioned in foam chambers 511° and 5117,
which contaln ink supply ports 513° and 513”, respectively as shown
in FIG. 24
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 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 5117~ 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 configqured 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,




comuni cating with said first chanber through said connuniga I ng. hol e; an

i nk supply port extending through a bottomwall of said sé eplaced
sdid ink supply port supplying ink to the exterior of said r|"1

sai d porous nenber; This is the replaceneni sheet an air

spaced fromsaid ink supply port and c 3cating hol e to provi de anbi ent

air tothe interior of said second chafiber said porous nenber and said

first owpgeind iRt Ni Nhdhkacking member 530 is formed with protrusions
e
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 portibns 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
respective 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 Sléfggfthe
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 511” 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
éégééégééﬁ 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”
respectively in such a manner that each porous member is held

against the respective communicating hole 519, 519" or 5197. Ribs
518, 5187, 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 oﬁly a portion of the length of
partition 510 formed thereat.

In a second additionat embodiment of the invention an ink

cartridge is utilized for a single color ink. A cartridge 5100 for



the pressure in said first chanber and said second chanb eratively
being at a value | ess than normal atnospheric pressure, “ &mR hwd
bal ance being mai ntai ned between said first chanber and sa
by the surface tension of said porous nenb?ﬁlrn t he vrcrm

|

comuni cating hole to maintain ink in sgidl ¥irst chanber; and sar
and second chanbers, partition wall, comunicating hole, air vent port and

i nk supplgipglé beleg, p@.ﬁlﬁl&éﬂedlﬂedcﬂh r@él%ﬁﬁ@%ﬁ&llé@tlﬂmfzéatﬁaﬂﬁ?ﬁéyre
bal ance, ?@tggﬁggs?hg hg ﬁE k h p% n%&ntarne as sai d
i npregniat ed” T n-Sa 8 fer BBE FBRbAPK §harbrgast &aﬁﬂ?ﬂq¥FQK1%%#nWQQ%ﬁthﬁwﬂgh
sai d irk Sapgey pagacitik tisamsugathed sl rom &ﬁéﬂrééﬁéﬁdfﬁ?n’éﬁénb@ﬁa'ﬁr a
porous JBer; hid Saihd $eq %ﬂ% %ha@%e Secont urrgdtgggg tmbodiment of the
invention, a cartridge for black ink is shown in FIG. ig 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 center paffition 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,.whlch can easily be seen
when the cartrldge is mounted on a carriage, a plurallty of ribs
5118 .are formed which extend vertlcally 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. 4 | 4
Reference is now made to FIGS. 24#(a) and #7(b) which
depict 1lid 516 constructed in accordance with the first additional
embodiment of the invention. Ink £illing holes 514, 514° and 514”,
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 coﬁering ink filling holes 514, 514~
and 514", 515, 515 and 515”, and air vent ports 541, 541’ and 541"
is fixed to the Wisitthe of 1id 516, FIG. 2¥(b), after ink

Cannmpij%mea%s=51l 5117 and 511" are filled, grooves 540, 540° and
team aa-v@-?/u ) .



i s provided an ink-jet type recording apparatus for outputti

record

préssure bal ance between said first chanber and sai d secondlh ﬁbﬁufkau{la
restored. In accordance with a fourth aspect of the present ’!”fﬁ
n

ng medi um conprising: a recordin gad for ejecting ink; an | an

cartridge being renpvably nDuntabIe ont aid recordi ng head of sai d

I nk-j et

type ecordln aratuys fo elivery I n there |
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said fi

rsbtrltl ha@ﬁ cIirsprpaggﬁ esceoarfl.d 5%?@?:6“ mi%fp%int 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 exguazs alr vent ports 541, but no other portions of
the underside of $=d=§#€

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 colpr 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. 1In this way, main portion 544 and tongue
piece 545 are distinguished from each other in color and pattern.
Consequently, it is possible to call the user’s attention to the
need for the removal of tongue piece 545.

Each of ink supply ports 513, 153° and 513" are sealed
by a film 546 (FIG. é%), 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 ¢ontained

Kk



t her eof ,

sai d second chanber communicating pjth said first c

said communi cating hole; a dividing wal I'sposed in said first chanber
extending in a direction essentially This is the replacement sheet Dat e:

in the measuring tube is drawn into the evacuated container and is
then absorbed by respective porous member 520, 520° and 520” and
thereafter flows into ink chamber 512, 512° or 512” via
communicating holes 519, 519’ or 519” respectively.

After the specified amount of ink E&%ﬁ? into the
appropriate ink'chamber, seal 542 is fixed to the 4nnex surface of

".1id 516 so that the ink filling holes 514, 514" and 514" and 515,

515" and 515, grooves 540, 540° and 5407, and commuriicating 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, S40° and 540”. Thus, while the ink
is prevented from evaporating, thé ink cartridge is ventilated.
Reference is now made to FIGS. 28(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| $49
Tid-516

parti‘tion wall being formed with a comuni cating hol e ther aghi3SRdgims BSeaiRdplaced
comuni cating hole extending along a relatively small portio m
of *said partition wall substantially away fromthe lateral e



6 per.pendicular to said partition wall at a central reglo 1 thefeof and

ext endi ng between said partition wall and a wall of said fhgalcs eplaced
situated opposite said partition wall, said dividing wall 4 H ,ﬂ": '
as to not block the flow of ink between sectqyons of said fi

either side of said dividing wall and b said first and second

chanbers; an ink supply port extendi ng through a bottomwall of said second

chanber, said ink gdipp t p g +iak t ; | N
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del i ver CATERISIES) &S nRounpedy ¥ t toan
*eceording—head, a 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 presséd
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 needle 550 remains in contact with taper
portion 532 as shown in FIG. é%(b).- Consequently, it is possible
to secure the.a;r tightness of packing member 530 and ink supply
needle 550 even if the needle is not properly 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 bubbles enter ink chamber

512 via communicating hole 519. Consequently, the pressure in a



an air, vent. port spaced fromsaid ink supply port and commug n ole to to
provide anmbient air to the interior of said second chanber. a“ﬁ
with a fifth aspect of the present invention there is prOV|d

supplying ink to an ink-jet type recordi ng apparatus and out

onto a recording medium said system coppri&ing: a recording head for
ejecting ink; an ink tank cartridge being renovably nountable onto said
recor di agkhedhrBersas 12 i DK- j Réréypedr aadr dnkg RRIfEres fDowslelhvery dbamnk

thereto,hsmgjéryifgﬂk cartridge further conprising: a first chanber;

The ink flowing into foam chamber 511 is absorbed by
porous member 520 and causes the ink level in foam chamber 511 to
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 chamber 511 is stopped. .

_ The graph of FIG. 25 lll%iiﬁiﬁes this process. 1In the
figure, the letter F indicates the imk 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 whén ink was intermittently being supplied to
foam chamber 511 from ink chamber 512. Therefore, aFehough~
printing can be conptinued using the amount of ink absorbed in
porous member Szﬁggggzgﬁrther ink is available in ink chamber 512
to replenish the ink supply ?;i porous membexr 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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cartri dgg fingmisaishpmlied tenbhe, recordlng head. The depletion of ink/
from ink chamber 512 indicates the impending depletion of ink

" 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.

Reference is now made to FIG. which depicts the
bouﬂdary between foam chamber 511 and ink chamber 512 in a third
additional embodihent 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.

A step portion 560 is formed in communicating hole S519.
A pbrtion 563 of the base of ink chamber 512 is higher than that
of foam chimber 511, step portion 560 being the dividing point.
A groove 3562 connecting the foam anav/;k chamber#® is formed in the
lower part of step portion 560.

Porous 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 énables 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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to provide anbient air to the interior of said second chanb
menber and said first chanmber containing ink; the pressure
chanber and sai d second chanber operati vy being at a value

7 an air vent port spaced fromsaid ink supply port and Cdﬂﬂmmaﬁﬂayﬁ
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Reference is now made to FIG. 2%, which depicts an ink

cartridge constructed in accordance with a fourth -edeftiomst
embodiment of the invertion. Again, like numerals are used to
indicate like structures, the primary difference between this
embodiment and the first additional embodiment is the diffefent
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 portioni62 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. éé and éé-which depict an
ink jet cartridge constructed in accordance with a fifth additional
embodiment of the invention. Like structures are indicated by like
reference numerals, the primary difference between this embodiment
and the first additional embodiment is the formatlon of a through
hole. This ewmdbodlaned ~ Tt aomie po sA,?_W A Fl&S. G4 and §.

Groove 519a (FIGS. 25 and 26) 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 alldw air to pass
from ink chamber 512 to foam chamber 511 and to retain these
chambers in fluid communication with each other, a through hole
519b is formed in the lower end of the groove 51%a. Thus, the
upper portion of pordus member -520 which exhibits a relatively
small capillary force is maintained in fluid communication with
communicating hole 519 via the space formed by thin groove 519a.
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ink inpregnated in said porous menber i t least partial

t hrough said ink supply port, ink is su%ﬁ?ied fromsaid first chanmber to
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Reference is now made to FIGS. 3# and 35 which depict an

ink cartridge constructed in accordance with a sixth additional

anﬁ'aaid f.iirst and second chanbers, partition wall, co niggﬁﬁggmagi lacedii I
vent port and ink supply port being positioned and di ne%":ﬁm ﬁtﬁen
aid

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 g% 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 1location of the
chambers, the user can easily see if replacement of the ink
cartridge is required because of depletio%ﬂgf thﬁ ink.

References is now made to FIGS. 38 and 39 wherein an ink
jet printer cartridge constructed in accordance with a ninth
additional embodiment of the invention is prévided. 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



a recordl ng head for ejecting ink; an ink tank cartridge b&‘hlE‘Q)ethmEébph{){Tlaced

nmount abl e onto said ink-jet type recordlng apparatus for delli

thereto, said ink tank cartridge further eﬁ_nprl sing: a fi rstlﬂﬂ Mﬂﬂulm
second chanber adjacent to and forned infegral with said fir

partition waII separatl ng said first chamBer from said second chanber, said
d with _a conmunicatipg hol e therethrough said

partitio f.ar. ,
conmmuni ca I'ng %}b?ee%%ﬁt 9%y al Y-S FESRLFel &gsrﬁi} | eB&ER oﬂtﬁ?thé’rboFPSm
of sai d pacorting Wesdd sahsit atrl-te achyraeae frommh:&eldzatoe:rea,l exriages300 is
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sai d con%ﬁg?ggﬁgﬁgg%oﬁ perl ery by thé]bo&y gfﬁfiof "the cangrldge 9?
there is a mlsallgnment 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 three 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 supply needles are misaligned.

It will thus be seen that the objects set forth above,

among those made apparent from the preceding description are

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

It is also to be understood that the followxng claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of the
invention which, as a matter of language, might be said to fall
there between. |



a dividing wall disposed in said first chanber extendi Tigs $heetila 265
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WHAT IS CLAIMED IS:

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

a first chamber;

a second chamber adjacent to and formed integral with
said first chamber;

a porous member received in said second chamber;

a partition wall separating said first chamber from said
second chamber, said partition wall’ being formed with a
communicating hole therethrough, said communicating hole being
positioned in the vicinity of the bottom of said partition wall and
extending along a portion of the width of said partition wall as
viewed in the direction of said bottom of said partition wall, said
second chamber communicating with said first chamber through said
communicating hole;

an ink supply port extending through a wall of said
second chamber, said ink supply port supplying ink to the exterior
of said cartridge from said porous member;

an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber said porous member and said first chamber containing
ink; o

the pressure in said first chamber and said second
chamber being at_gﬂagiie less than normal atmospheric pressure,
with a pressure é&ifferxence being maintained between said first
chamber and said second chamber by the surface tension of said
porous member in the vicinity of said communicating hole to
maintain ink in said first chamber; and

said first and secon¢ members, partition wall,
communicating hole, air vent port and ink supply poiizigii?g
positioned and dimensioned so that when said pressure :
between said chambers is no longer maintained as said ink
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chéﬁb'ers; an i nk SHRRlYHABedn Rextaeadi ng t hrough a bottomwal | of said second

chanber, said ink pplying ink to the extefior of sai
cartridge; a poroug“mmm ed in said second _chan*b’ﬁ'mgmuu'

deliver ink to sai Iy "port; and;@h air vent por 'ﬂ Eﬂ”d
i nk supply port and conmuni cating hol e tggprovide anbient*ai¥ to ®hes =
interior of said second chanber. In accordance with a seventh aspect of the

present impeegnatdd 8heshsdPpOrbES dnaintaxt E%daﬁflééﬁiﬁgf@iéﬁ.‘{t&éﬁhrﬁi%&?t

type rec b in% head COHE%ISIH t he s%epﬁfggz_grOV|d|n an_in tanﬁ £

cm%ridgg RRVSRy sgdd, ip Y aB9pted st®r supRd from said first
chamber to said porous megfer in said second chamber as required
until the pressure diffg;eaee-between said first chamber and s;id
second chamber is restored.

2. The ink tank cartridge of claim 1, further
comprising a step portion formed at a lower portion of said
communicating hole, a groove .connecting said first and second

chambers being formed in said ink cartridge below said step
portion.

3. The ink tank cartridge of claim 1, further
comprising a protrusion portion formed on an inner surface of said
partition wall on the side thereof facing said second chamber, said
protrusion maintaining a space about said communicating hole to aid
in the flow of ink therethrough.

4. The ink tank cartridge of claim 1, further
comprising a step portion formed below said communicating hole in
said partition-wall.

5. The ink tank cartridge of claim 4, wherein the part
of said step portion adjacent said first chamber is higher than the
part adjacent said second chamber.

6. The ink tank cartridge of claim 1, further
comprising a vertically extending thin groove formed in said
partition wall above said communicating hole on the side facing
said second chamber, said groove being in fluid communication with
said communicating hole and aiding in the flow of air and ink
between said first and second chambers.

7. The ink tank cartridge of claim 1, further
comprising a projection formed on an inside wall of said second
chamber opposite said ink supply port, said projection compressing
said porous member.against said ink ‘supply port.

8. The ink tank cartridge of claim 7, wherein said ink

supply port includes a portion including its entrance projecting
into said second chamber.
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second chanber adapted to store a porous nenber inpregnated wth sard i nk,
said first and 98} 2q5d, i ng separat ed fron1 of a
partition wall; CE @T nk betweep said first elmmmlmmt“mgmle

t hrough a conmuni tendlng ong a relatiwvely sma port4 on of
t he bottom of said partltlon wal | substédtially away fromthe | atera

extrenmes thereof; withdrawing ink from said porous nenber through an ink
supply port exten@i.ng fheouimk a tiadt opeanbridge ofi dctabond chwhbeein the

Provi 0 DoV gl &8¢ Bl Qpbds SGeAbONBIRELe PRl L 0;oPgEed IuBran

I nk suppl'y port; maintai the pressure in s iTst-and second c
bel ow nehamber is larger than the volume of said second chamber.

10. The ink tank cartridge of claim 1, wherein the
volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

EI’S

11. The ink tank cartridge of claim 1, further
comprising a vertically extending rib formed on an inner face of
said first chamber, said rib assisting in the flow of ink.

' 12. The ink tank cartridge of «claim 1, further
comprising a portion of: said air vent'bort being formed in an
exterior surface of said cartridge and an air-impermeable sealing
member for selectively sealing said air wvent port by engagement
with said exterior surface when said ink cartridge is not used and
unsealing said air vent port when said ink cartridge is to be used.

" 13.  The ink tank cartridge of claim 12, wherein said air
vent port is formed at least in part as a groove on said exterior
surface. A

14. The ink tank cartridge of claim 13, wherein said
groove is a meandering groove.

15. The ink tank cartridge of claim 12, wherein said
exterior surface forms a part of a lid.-

16. The ink tank cartridge of claim 12, wherein said
sealing member comprises a main portion, and a tongue piece which
is removably connected to said main portion via a neck portion.

17. The ink tank cartridge of claim 16, wherein at least
one of different patterns and colors are printed on said main
portion and said tongue piece, said neck portion acting as a
boundary between said main portion and said tongue piece.

18. The ink tank cartridge of claim 12, further
comprising a projection formed on an inside wall of said second
chamber opposite said ink supply port, said projection compressing
said porous member against said ink supply port. |
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at r.msbheri c: pr esslhis@heetlid BeaniRepladedi Ng a pressure bala jd first
and. second chanber ce tension of said poﬂm mlmilm.mu e
vicinity of said c ol e; thedithdrawal of's ij *POr ous
menb

er through said ink supply port ups@%ing the pressure bal ance between
said first and second chanbers so that ink flows fromsaid first chanber to
sai d second chanbet9unt Thesknkl tands cardridlgenoé ciaimsl®y ethex®hins sasd hek

repl acerRi, fPeShrt includes a portion including its entrance projecting
into said second chamber.

20. The ink tank cartridge of claim 18, wherein the
volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

21. The ink tank cartridge of claim 12, wherein the

"~ volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

22. The ink tank cartridge of claim 12, further
comprising a vertically extending rib formed on an inner face of
said first chamber, said rib assisting in the flow of ink.

23. The ink tank cartridge of <claim 1, further

.comprising a dividing wall disposed in said first chamber extending
in a direction essentially perpendicular to said partition wall at
a central region thereof and extending between said partition wall
and a wall of said first chamber situated opposite said center
partition wall, said dividing wall being shaped so as not to block

~ the ink flow bétween sections of said first chamber on either side
of said dividing wall and between said first and second chambers.

24, The ink tank cartridge of claim 1, wherein said
cartridge is constructed to be removably mounted on said recording
apparatus so that an ink supply needle of said apparatus is
received in said ink supply port. '

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

a first chamber;

a second chamber adjacent to and formed integral with
said first chamber;

a partition wall separating said first chamber from said
second chamber, said partition wall being formed with a
communicating hole therethrough, said communicating hole being
positioned in the vicinity of the bottom of said partition wall and
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9 V\:hl ‘ch are: |l‘ihislsh@£ha§heén|?<%

r end of each of the foam chanbers 511 51

1' and 511". lacd 2 and 3, the upper en

cont ai ner 501| wH” I|d 516 T |nkf|II|n 15 are
formed at positio _ 6 correspo |ngtofoam ﬂmmﬁi
Simlarly, as shown in FIG 6(a) each cflinber 511, 511" and udes

corresponding,.ink filling ports 514 _an¢ 515 1 and 515', and 514"
515", PPHLENGING Hheng a%ng{'SbOHF?é the yidt ?\ntoefgrsm B3t o twqueas

i nner syl din Itite Sdﬁr@@ﬂlm eop0§aid01ﬁ@ﬁit¢m 6ﬂa§a_c_aaﬁbﬁtléién ﬁalas to

surround filling po 5 and .51 respective Or ouUs e

conpr essed by prof‘bé’l @Lé’glinélgfgﬁe éf‘n§?¥flhgl5§€ ‘Eﬁfi"ﬁ?? ?ﬁt?rb‘i’rﬁlg

chanmber ihld direkitdon elssentilay lyoperpeadisular to said partition wall at
a central region thereof and extending between said partition wall
and a wall of said first chamber situated opposite said partition
wall, said dividing wall being shaped so as to not block the flow
of ink between sections of said first chamber on either side of
said dividing wall and between said first and second chambers;

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

an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber.

26. The ink tank cartridge of claim 25, and including
a porous member received in said second chamber positioned to
deliver ink to said ink supply port.”

27. The ink tank cartridge of claim 26, wherein said
porous member is impregnated with ink and said first chamber
contains ink.

28. The ink tank cartridge of claim 25, further
comprising a step portion formed at a lower portion of said
communicating hole, a groove connecting said first and second
chambers being formed in said ink cartridge below said step
portion.

29. The ink tank cartridge of claim 25, further
comprising a protrusion portion formed on an inner surface of said
partition.wall on the side thereof facing said second chamber, said
protrusion maintaining a space about-said communicating hole to aid
in the flow of ink therethrough.

-~ 30. The ink tank cartridge of claim 25, further
comprising a step portion formed below said communlcating hole in
said partition wall.
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ned: Pr r qj ect TiosBheds HexB b" are simlarl

fo
formed in the |n 516 and are pos ﬂ lu anbers
511" and 511", E“tﬂ““ mm“ Kk suppl y:&orts 51 " !ﬂm ”"ﬂﬂ]mgctlvel y
as shown in FIG rojection 516a whigg opposes ik suppf'y ort 513 is

formed wwth its lower tip |ocated at a position | ower than the | ower tip of

projection 516b, wherelpyd BaxPeahki OAr OF idigé B JTRITREB0726he t
of ink supply port 51311?15 conpressed toq Jt'(ﬁ('gégreat gx ent B%%%ﬁﬂuéé?oarfﬁy
d

port i onef59aldssbep prrtbon adiageny spdd, figsy ¢h P&'hléo}&b@%{:eﬂ\‘/ﬁ‘%

516 to %Q;_rp_r gagag%gu%mc%n@%hai%r and 520" respectlvel y are forned

on the bottom 6f each of foam,chanb ' "
523' and 523" 32. The %'.nk qca ?CI’SCSB.I' i gle aO 1a:Lm R%%ESS%SII%

comprising a vertically extend:.ng thin groove formed in said
partition wall above said communicating hole on the side facing

said second chamber, said groove being in fluid communication with
said communicating hole and aiding in the flow of air and ink
between said first and second chambers.

33. The ink tank cartridge of claim 25, furthex
comprising a projection formed on an inside wall of said second
chamber opposite said ink supply'port, said projection compressing
said porous member against said ink supply port.

34. The ink tank cartridge of claim 33, wherein said ink
supply port includes a portion including its entrance projecting
into said second chamber. '

35. The ink tank cartridge of claim 25, wherein tﬁe
volume of said porous member before placement in said second
chamber is 1ar§er than the volume of said second chamber.

36. The ink tank cartridge of claim 25, wherein the
volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

37. The ink tank cartridge of claim 25, further
comprising a vertically extending rib formed on an inner face of
said first chamber, said rib assisting in the flow of ink.

38. The ink tank cartridge of claim 25, further
comprising a portion of said air vent port being formed in an
exterior surface of said cartridge and an air-impermeable sealing
member for selectively sealing said air vent port by engagement
with said exterior surface when said ink cartridge is not used and

unsealing said air vent port when said ink cartridge is to be used.

39. The ink tank cartridge of claim 38, wherein said air
vent port is formed at least in part as a groove on said exterior
surface.
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(ooI'I ectively mES)neetHdalBeebxld hdele spaces havi ng (ﬂ ing area,—are

formed at the upp ectlve protrusion por ‘(m
hol-es 524, 524’ ct ively 5—324") are di spose ﬁm
respective protru3| on P 522. Onegend of each through hole 524 is in
fluid conmunication with the spaces defined by recesses 523 and the ot her
end with a respecypve pagkiik (Gohk eehi-veldgaba® Jo1a che Wi Lhebg: Ahiss s
t he repl acenent sheet Date:

groove is a meanderlng groove.

41. The ink tank cartridge of claim 38, wherein said
exterior surface forms a part of a lid.

42. The ink tank cartridge of claim 38, wherein said
sealing member comprises a main portion, and a tongue piece which
is removably connected to said main portion via a neck portion.

43. The ink tank cartridge of claim 42, wherein at least
one of different patterns and colors are printed on said main
portion and said tongue piece, said neck portion acting as a
boundary between said main portion and said tongue piece.

44, The ink tank cartridge of claim 38, further
comprising a projection formed on an inside wall of said second
chamber opposite said ink supply port, said projection compressing
said porous member against said ink supply port. _

45. The ink tank cartridge of claim 44, whereln said ink
supply port includes a portion including its entrance projecting
into -said second chamber. N

46. The ink tank cartridge of claim 44, wherein the
volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

47. The ink tank cartridge -of claim a%, wherein the .
volume of said porous member before placement in said second
chamber is larger than the volume of said second chamber.

48. The ink tank cartridge of claim 38, further
comprising a vertically extending rib formed on an inner face of
said first chamber, said rib assisting in the flow of ink.

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

a recording head for ejecting ink;

aaﬁ:nk—supply_neadla—eeu-pled—te-eatd—pecaaeémg—heaé- and

an ink tank cartridge beJ.ng removably mountable onto said

o . ad,
i of said ink-jet type recordlng apparatus, said

ink tank cartridge further comprising: M af ik Mﬂ
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10 Fl'erei |naf-.ter descri _Eé_ﬂ;éars 525, 525' and 525" (not shown)
(collectively tkgseéjee? 1 to the upper end of recesses 523
respectively. P “ ﬂmﬁﬂw 530 of whjech only 530 is sho/vvn,’ar’em
at the | ower en ports 5 513" and 513"

are made of a resilient material such %?1 rubber. Packi ngrmmmmﬁ“mml\

configured as a f - SQ cki ng ‘whi ch opens upwar d. ~Fhectl oler" erfds “of
tubul ar portions %%‘%sréer@ﬁl C %?, than the other portions. The resgect i ve

upper peri pheral @dgesoBd3chambggerdiRasmnstE3andf foegpec it i fiyth
rrenber%?g%p %@C&hgﬂﬁé}’step portions 513a of respective ink supply ports
an

513, 5 13". Each packi ng nenber 530 is | '
recei ved by a porous pmembexg received Jg.)n saigrgggoyxmdt thrrngga:rrlfS' ons 535

a partition wall separating said first chamber from said
second chamber, said partition wall being formed with a
communicating hole therethrough, said communicating hole being
positioned in the vicinity of the bottom of said partition wall and
extending along a portion of the width of said partition wall as

 viewed in the direction of said bottom of said partition wall, said

second chamber communicating with said first chamber through said
communicating hole;

an ink supply port extending through a wall of said
second chamber, said ink supply port supplying ink to the exterior
of said cartridge from said porous member; _

an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber said porous member and-said first chamber containing
ink; |

the pressure in said first chamber and said second
chamber being at aﬂxziii—less than normal atmospheric pressure,
with a pressure d&ifference being maintained between said first
chamber and said second chamber by the surface tension of said
porous member in the vicinity of said communicating hole to
maintain ink in said first chamber; and

said first and second members, pértition wall,
communicating hole, air vent port and ink supply port /Deing
positioned and dimensioned so that when said pressure diééegsﬁéé
between said chambers is no longer maintained as said ink
impregnated in said porous member is at least partially transmitted
through said ink supply port, ink is supplied from said first
chamber to said porogiLEEEPer in said second chamber as required
until the pressure difference between said first chamber and said
second chamber is restored.
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gr-oove, porti OMhi®SnketMal Bi e jnner wall of ink supply 3. The
boundary bet wedifi Mk Bt c‘fdons 531 and taper porti JMH H[
configured as tj\mﬂnmwﬂﬂﬁu' portions 334. In this dest g, i MIH"ITbe'rs
530 are fixed i ons 531 tggrespective ink supply ports *513.
Addi tjonal ly, upward novenment of upper peripheral edges 533 is prevented by

respeftive step pogf. Onﬁlélﬁﬂc?é‘t;:‘%{ﬁgeﬂewﬁaih@ea RatkisV &1 rﬂqwmgply,

needl g is -inserted or extracte | ng menbers~530"are adequate
to inr SupbhheT 6PRPTIEINISANERCP RRF L 1O tEURET BE SolQWeroPartaPn @hesdid

gﬁé me ijéoﬁﬁt&biﬁ?‘ét hb@egﬁ(‘é(ijgﬁ?ﬁ’&éb%ozﬂfﬁéﬁﬁg{ ﬁsagatiﬂﬁ%@ka te_vccmat
an e.ln S nee e VA e ILESPECLI Ve N . conpe | Qr.tions
o34, | nehamber s, oPRRHe TORmed Moy ogadmiik: SaTHAfige below shid 'step

portion.

. The inkgjet type recording paratus of claim 49,

further comprising a prot ion portion £6rmed on an inner surface
of said partition wall on t thereof facing said second
chamber, said protrusion ining a space about said
communicating hole to aid _in the flow ink therethrough.

/521 The ink~9jet type recording apparatus of claim 49,
further compriﬁiggva step portion formed beldGSBaid communicating

hole in said rtition wall.

The ink-jet type recording apparatus of aim 52,
whereinh the part of said step portion adjacent said first ch er
higher than the part adjacent said second chamber.

sp 54. The ink-jet type recording apparatus of claim 43,
further comprising a vertically extending thin groove formed in
said partition"wall above said communicating hole on the side
facing said second chamber, said groove being in fluid
communication with said communicating hole and aiding in the flow
of air and ink between said first and second chambers.

5/ &5. The ink-jet type recording apparatus of claim 49,
further comprising a projection formed on an inside wall of said
second chamber opposite said ink supply port, said projection
compressing said porous member against said ink supply port.

$2 56. The ink-jet type recording apparatus of claim 55,
wherein said ink supply port includes a portion including its
entrance projecting into said second chamber. &

L3 57. The ink-jet type recording apparatus of claim ’.
wherein the volume of said porous member before placement in said
second chamber is larger than the. volume of said second chamber.
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causi'ng def or tl Consequently, the air tight seal between the
respective pac n%mﬁmﬂnk suppl y needl e can bemaimtained whil e

accormodating a I i gnment between the res }mhmy
needl e and ink m*rum cati hol es 519, ;ﬂﬁ“‘ l“ﬁ
formed in center partltlon waII 510, wh¥€h separates f@amcchanbers 511,

511' and 511" fromink chanbers. 512, 512' and This is the repl acenent sheet

512" respect i vAify58s| oflhes ligrkc- Eﬁgéiym%ﬁcmlmgeﬁPthatﬁsaoﬁr edatiay fihed
hei ght @h&€rein the volume of .said porous member before placement in said

second chamber is larger than the volume of said second chamber.
t§ 59 The ink-jet type recording apparatus of claim 49,
further comprising a vertically extending rib formed on an inner
face of said first chamber, said rib assisting in the flow of ink.
. 56 60. The ink-jet type recording apparatus of claim 49,
further comprising a portion of said air vent port being formed in
an exterior surface of said cartridge and an air-impermeable
sealing member for selectively sealing said air vent port by
engagement with said exterior surface when said ink cartridge is

not used and unsealing said air vent port when said ink cartridge

is to be used. ) o
57 61, The lnk-jet type recording apparatus of claim 60

wherein said air vent port is formed at least in part as a groove
on said exterior surface. 7

3P 62. The ink-jet type recording apparatus of claim,ér,
wherein said groove is a meandering groove. 5L
57_532 The ink-jet type recording apparatus of claim &0,

wherein said exterior surface forms a part of a lid. _ I
{0 #4. The ink-jet type recording apparatus of claim &9,

wherein said sealing member comprises a main portion, and a tongue

piece which is removably connected to said main portion via a neck

portion. 4o

¢/ £5. The ink-jet type recording apparatus of claim 6%,
wherein at least one of different patterns and colors are printed
on said main portion and said tongue piece, said neck portion

acting as a boundary between said main portion and said tongue

piece. b
(266, The ink-jet type recording apparatus of claim &0

further comprising a projection formed on an inside wall of said
second chamber opposite said ink supply port, said projection
compressing said porous member against said ink supply port.
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forrred to be in cmmmuaetm;mmwlawu communi cati ng hol es 9"
respectively for cenment. Between each Imm?mnml’"lﬂm lmf
f oam and i nk chanb , 511" @nd 512', and 54l1"c and 312%, porous
menbers 520, 520" an used i B4t he f oam chaWrber s 511, 511' and

511" respectively in such a manner that each porous ‘menber is held agaidrst

t he respective Cph b N Q 5 3D " 5
E18" or bt of f’gn Cfhé NInRk0KetS5EYpe %%co&alwa phscdd 8of 5dBaimngs,

oL B s 9013, PR teLp(0Le O comaLer BOL UL &1 caneel Vﬁad
bet ween e@ﬁfﬁhr{@é é@tm@nbﬁtopeamS&écoﬁazchamﬁeextend aI ong only a
portion of thegng% t|o glOforme%thereat m.ﬁﬁ-
enbodi ment of t ven?? E XPer FEGOTCINR i3Y %ﬁ %.s?ﬁ 3t 55
wherein the volume of sald porous member before placement in said
second chamber is larger than the volume of said second chamber
{§ €%. The ink-jet type recording apparatus of claim &e—
wherein the volume of said porous member before placement in said
second chamber is larger than the volume of said second chamber.
46 0. The ink-jet type recording apparatus of claim ‘
further comprising a vertically extending rib formed on an inner
face of said first chamber, said rib assisting in the flow of ink.

7 #T. The ink-jet type recording apparatus of claim 49,
further comprising a dividing wall disposed in said first chamber
extending in a direction essentially perpendicular to said
partition wall at a central region thereof and extending between
said partition wall and a wall of said first chamber situated
_opposite said center partition wall, said dividing wall being
shaped so as nét to block the ink flow between sections of said
first chamber on either side of said dividing wall and between said
first and second chambers.

L% #Z. The ink-jet type recording apparatus of claim 49,
wherein said cartridge is constructed to be removably mounted on
said recording apparatus so that an ink supply needle of said
apparatus is received in said ink supply port.

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

a recording head for ejecting ink;
an—ink-supply needle-coupled-te—said xrecording-heady and
an ink tank cartridge being removably mountable onto said
'W]A§] A""ga; g s . ' : : .
3 of said ink-jet type recording apparatus, said
ink tank cartridge further comprising: ’?::2&2;05? of ity Thors o

a first chamber;
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bl ack i nk woul d h
chanbers for a color ink. According t he second addicti o nent of
the invention, a cartridge for black ink is shown in FIG 5 having a

partition wall 5hl7sé@éﬂ@dchfainbbﬂ: adjddetitneto 540 Fermed! divdsnd hetveen
center artg; 110 whi ch separates a foam chanber 5111 froma ink
chanbef 45 MRE%GI | -5 100a of nain contai ner 5100, thereby

di vidi ng ink char&gaﬂ:hlﬁcmb«alﬂy\/se@ah:bslhiglgaidnﬂlﬁﬁﬂ:thaﬂbéﬁ Stomicdand

preven ai 0 f ﬁ]bel f.qrme a e sure oduced
during gggﬁktgﬁ%w§ng pr%ge ﬁ?iﬁﬁﬁ %ggﬁ%réPﬁg?é %8398 bet;
an ext ecmaiundosdsing: hqleng:ha;aﬁ;rqmebyapdemmmmy.mng\khbdembemg

: positioned in the vicinity of the bottom of said partition wall and

extending along a portion of the width of said partition wall as
viewed in the direction of said bottom of said partition wall;

col or i nk A car tTh ﬁm Mgt BeenfReplacad Si ngl e col or, or blrackink—can—be-nmade

snaller in size th me HI nggl wks aﬁuteazﬂeﬂm'”ym@#mw for
n

a dividing wall disposed in said first chamber extending
in a direction essentially perpendicular to said partition wall at
a central region thereof and extending between said partition wall
and a wall of said first chamber situated opposite said partition
wall, said dividing wall being shaped so as to not block the flow
of ink between sections of said first chamber on either side of
said dividing wall and between said first and second chambers;

an ink supply port extending through a wall of said
second chamber, said ink supply port supplying ink to the exterior
of said ink cartrldge- and ~ ‘

' an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber. : 69

70 #4. The ink-jet type recording apparatus of claim 73,
and including a porous member received in said second chamber
positioned to deliver ink to said ink supply port. 70

7/ #5. The ink-jet type recording apparatus of claim #4,
wherein said porous member is impregnated with ink and said first
chamber contains ink.

The ink-jet type recording apparatus of clai ’
further co ising a step portion formed at a lower ion of said
communicating hole, roove connectin d first and second
chambers being formed in sai i cartridge below said step
poxtion. :

gzﬂi,/The ink-jet type recording appara of claim 73,
comp

furx rising a protrusion portion formed on an inner ace
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addi ti
12 in
5100a,

| eaki ng. Cel:l s ilsXMecHes B 1a€°e retained in flu'rd’cﬁ‘rr’nu’?i"céti@ﬁ? i

f oam chamber 5111 {{ll
extends alo

ating hole 5119 in m“
on: of tB§ length of\mu‘mml “ ,

n, a communi I'ng hole may be fggnmed This is*tlfe ﬁepracenent sheet
Ehe | ower portion of partition wall 5117. On-the inner face of wall

npaaditice BEED vhenchdesidet rilgeof facing said se

chamber, id protrusion maintaining a space
communicating ho o aid in the flow of ink ethrough.
8. The ink-Jj& e recordind apparatus of claim 73,

further comprising a stepiggfgion<fqrmed below said communicating
A1,

hole in said partition

(187’ ink-jet type recording apparastus of claim 78,
wherein part of said step portion adjacent said fir chamber

igher than the part adjacent said second chamber.

792--80. The ink-jet type recording apparatus of claimqg%,
further comprising a vertically extending thin groove formed in
said partition wall above said communicating hole on the side
facing said second chamber, said groove being in £fluid
communication with said communicating hole and aiding in the flow
of air and ink between said first and second chambers. : ¢9

73 8*. The ink-jet type recording apparatus of claim 737
further comprising'a projection formed on an inside wall of said

" second chamber opposite said ink supply port, said projection

compressing said porous member against said ink supply port. 73
74 B82. The ink-jet type recording apparatus of claim 8%,
wherein said ink supply port includes a portion including its
entrance projecting into said second chgmber. 45573
7¢ 83. The ink-jet type recording apparatus of claim #3
wherein the volume of said porous member before placement in said
second chamber is larger than the volume of said second chambex,
76 &4. The ink-jet type recording apparatus of claim J&;7b
wherein the volume of said porous member before placement in said
second chamber is larger than the volume of said second chamber
77 857 The ink-jet type recording apparatus of claim g P
further comprising a vertically extending rib formed on an inner
face of said first chamber, said rib assisting in the flow of ink.
78 86. The ink-jet type recording apparatus of claim.ig,
further comprising a portion of sald air vent port being formed in
an exterior surface of said cartridge and an air-impermeable
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i's. rmunt ed on a Cﬂﬁ{mﬁaﬁasweeﬁktptaaédlt of ribs 5118 afe xnd

vertically along i . These ribs a||OWI aS|Iy
down al ong wal | 51 er can egsily recogni m,mum,mmg)@lﬁal nk
remaining in the c y seeing the 4pk | evel. Reference is

to FIGS. 6(a) and 6(b) V\:hl ch depict lid 516 constructed in -accordance with

the first Ol misaP 0 n \Y; I I I
Eid | na TgviRy Mt 55‘-"3%%’9%&'%“% %mig%ﬁﬁ?' r%’g;%‘:%?’&?s POt by

correspom%g%epﬁew&rtacm FFteih VS B, s83¢' 1pkqcardrigoenils

cont ai nern§@lusdir aﬁarrﬁneeaa.tmgg sBoH! 3i%4¥ent4 bordnethehl sadke iakneested dge
ink fillip hoI gs 514d 514’ 514" via grooves 540, 540" and 540",
respect i vEPyto use '

7&
’77-8"7. The ink-jet type recording apparatus of claim 86,
wherein said air vent port is formed at least in part as a groove

| 78
F7? 88. The ink-jet type recording apparatus of claim 86,

on said exterior surface.

wherein said groove is a meandering groove. 78

¢/ 89. The ink-jet type recording apparatus of claim 86,
wherein said exterior surface forms a part of a lid. 78

£299". The ink-jet type recording apparatus of claim 86,
wherein said sealing member comprises a main portion, and a tongue
piece which is removably connected to said main portion via a neck
portion. o2

83 97. The ink-jet type recording apparatus of claim 90,
wherein at least one of different patterns and colors are printed
on said main portion and said tongue piece, said neck portion
acting as a boundary between said main portion and said tongue
piece. 75
97 92. The ink-jet type recording apparatus of claim 86,
further comprising a projection formed on an inside wall of said
second chamber opposite said ink supply port, said projection
compressing said porous member against said ink supply port. e

&5 93. The ink-jet type recording apparatus of claim '
wherein said ink supply port includes a portion including its
entrance projecting into said second chamber. Y

&6 94. The ink-jet type recording apparatus of claim 87,
wherein the volume of said porous member before placement in said
second chamber is larger than the volume of said second chambegé

&795. The ink-jet type recording apparatus of claim 8%
wherein the volume of said porous member before placement in said

second chamber is larger than the volume of said second chamber.
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When a seal 542 for pover'nga%@@m&kdling hol es 514, 514' and 514", 515,

515' and 515", and Taisgh 541, 541' and 541" !ﬂm ﬂﬂ IHMI,I.EIW
upperside of lid 516L &m‘&m‘{fter i nk foam chanmbér 1 511"
are filled, grooves 540" f8¢m capillary tubées with seal® 542.
A tongue pi ece 545 of seal 542, which pr&%rudes fromlid 516, is forned
with a neck portign 543 disposed in seal 542 at a mnidpoint of the route?®f

air vent ports 52896541 Thendiriedjet Ve t vegord phecepbaFatasped edaimo@e] d
516, ton RLec A [ s d I 2 LS i r
exposes g#?tgg%t %Sgi;?% séﬂga S%U\%’ezﬁ%ﬂg%%%f %%??#%%gaof%hgoun&ér s??l dtea%o;l z.gl(?aﬁ
542. In fapeepérseddefibratnehembesal said ribfassbetinghipatherikowwh iak.
characters and igatrall oggspehnfsk OBupplyTHy" PAK! IS 3¢ MkCHet type
per manent | y. sgal grooves 5740, . . . .

reCording apparatus and outputting ink onto a recording medium,

said system comprising:

a recording head for ejecting ink;

, an ink tank cartridge being removably mountable onto said
Pnke of said ink-jet type recording apparatusg, said
ink tank cartridge further comprising: ﬁ;&.az&hu¢.qﬂ it Hirits

a first chamber;

a second chamber adjacent to and formed integral with
said first chamber;

a porous member received in said second chamber;

a partition wall separating said first chamber from said
second chamber, said partition wall being formed with a
communicating -hole therethrough, said communicating hole being
positioned in the vicinity of the bottom of said partition wall and
extending along a portion of the width of said partition wall as
viewed in the direction of said bottom of said partition wall, said
second chamber communicating with said first chamber through said
communicating hole;

an ink supply port extending through a wall of said
second chamber, said ink supply port supplying ink to the exterior
of said cartridge from said porous membexr;

an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber said porous member and said first chamber containing
ink;

the pressure in said first chamber and said second
chamber being at a XZ&:E less than normal atmospheric pressure,
with a pressure differenee being maintained between said first
chamber and said second chamber by the surface tension of said
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540" and 540". BRalsiSRdel1gas BedlReplaced Or ot her printing dj t hat
printed on main p seal 542 may be pl aCeHMﬁ“ﬁ ’:le :]H& 545
whicch is connecte is the rggl acement sheetc n 544
of seal 542 via n 3. For exg¢gple, in a further preferred
enbodi nent, the main portion 544 of seat 542 has a bl ue background, bl ack

charact epsraid Qhdiber! |4t kel OREcPhiBye b N@RAAN. cdiunicating hole to
maintain ink in said first chamber; and

said first and second members, partition wall,

communicating hole, air vent port and ink supply port being

positioned and dimensioned so that when said pressure z e

between said chambers is no longer maintained as said ink

impregnated in said porous member is at least partially transmitted

through said ink supply port, ink is supplied from said first

chamber to said porous member in said second chamber as required

until the pressure {fice between said first chamber and said

second chamber is restored.

N

~ 98. The system of claim 97, further comprising a st
p;;EIBn

formed at a lower portion of said communicating
groove coO cting said first and second chambers bein

said ink cartrrdqs\f:%ow said step portion. '
"98. The ystem of claim 87, £ her comprising a

protrusion portion forméd.on an inner surface of said partition
wall on the side thereof\\facing;/égzzr second chamber, said
protrusion.maiﬂtaining a space @bd&%«said communicating hole to aid
in the flow of ink therethxough.
' ;. 180. The systém of claim 97, furt comprising a step
portion formii/gglbw said communicating hole i

wall.

said partition

; . The system of claim 100, wherein the part said

ste ortion adjacent said first chamber is higher than the pa
'/,aﬁgizznt said second chamber. r

90 102. The system of claim 9%, further comprising a
vertically extending thin groove formed in said partition wall
above said communicating hole on the side facing said second
chamber, said groove being in fluid communication with said
communicating hole and aiding in the flow of air and ink between
said first and second chambers. 89

7/ 1903. The system of claim 97, further comprising a
projection formed on an inside wall of said second chamber opposite
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background col or ’RstShdaﬂﬁdBeeﬂlReﬁl&e(545 is a color suchM chre

contrasts vmththe lor of main portion 5 m:,
illustrations are lmtm ml:mm backgrosthd in colors mm’mﬂ#m’j
bl ack or blue. In this portlong.544 and tongue pi ‘eck 585 sre

di stingui shed fromeach other in color and pattern. Consequently, it is

possi bl es&dd calrk tbappsyr poit } eshidn piojdeterd compridss ingyal d ofpdremgue
pi ece 545, suppl orts R13, 1 " and 513" are sealed by a film
546 (FI @‘e‘?geraﬁgaﬁ'ﬁﬁtf FPF‘B é‘ﬁfeé&‘lp ggtically inserted into the
ink filling holgs %84. Thé. syteuildsf aﬁﬂiaﬁﬂ:kaOBJ,S wht¥k inl SSai@spakt Is\(@:lgly
o " Sheft it e P B et RO SRS T RS
seqond chamber. 4 1 |

93 185. The system of claim #03, wherein the volume of said
porous member before placement in said second chamber is largex
than the volume of said second chamber.

94 186. The system of claim 82 wherein the volume of said
porous member before placement in said second chamber is larger
than the volume of said second chamber.

9§ ¥07. The system of claim 3—'?— further comprising a
vertically extending rib formed on an inner face of said first
chamber, said rib assisting in the flow of ink.

96 1887 The system of claim % , further comprising a portion
of said air vent port being formed in an exterior surface of said
carfridge and an air-impermeable sealing member for selectively
sealing- said air vent port by engagement with said exterior surface
when said ink E:artridge is not used and unsealing said air vent
port when said ink cartridge is to be used.

‘47 189, The system of claim 108, wherein said air vent port
is formed at least in part as a groove on said exterior surface.

49¢ 110. The system of claim , wherein said groove is a
meandering groove. 24 '

?7 ¥T1. The system of claim 368, wherein said exterior
surface forms a part of a lid.

so¢ ¥X2, The system of claim 188, wherein said sealing member
comprises a mai-n portion, and a tongue piece which is removably
connected to said main portion via a neck portion.

/0/ ¥¥3. The system of claim IH, wherein at least one of
different patterns and colors are printed on said main portion and
said tongue piece, said neck portion acting as a boundary between
said main portion and said tongue piece.
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The e\}aéuatilng e afigs Shed HascReert Replagadessure i n each of fgfm‘H
511" and 511" and i i hanbers 512, 512' ’
pressure is reduced I ned v¢bue, t he eva@gatl hAg bperatsi 0
stopped and the fir Ing hole is clsged. Thereafter, the second
filling hole i s@gTIaced in fluid comuni cati on wi4th a rreasuring t ube fiIIed

with ink. Ink cofit aimed The t BesERASUSE N Tdihe 198G aﬁﬁrtﬁéﬁ L& m}
O A A8k ob PR AR Rt The R R 5085 045 TEIRE (e Dol
comuni cahidg ik esu{wiﬂy ¥t pr saifd’ pespectiorl rompidesisitige spidi fdoatus
the-out areblpra843pst Gairf 128 sRB S ke 4ol i ng hol s 514, 514 and
514" /03 X¥5. The system of cla:Lm 314, wherein said ink supply
| port includes a portion including its entrance projecting into said

second chamber. 702

/ofl 1136. The system of claim 114, wherein the volume of said
porous member before placement in said second chamber is larger
"than the volume of said second chamber.

70§ 1X7. The system of claim g, wherein the volume of said
porous membexr before placement in said second chamber is larger
than the volume of said second chamber.

/0{ 118. The system of claim , further comprising a
vertically extending rib formed on an inner face of said first
chamber, said rib assisting in the flow of ink. '

/-07}1’9/. The system of claim 97, further comprising a
dividing wall disposed in said first chamber extending in a
direction esséhtially perpendicular to said partition wall at a
central region thereof and extending between said partition wall
and a wall of said first chamber situated opposite said center
partition wall, said dividing wall being shaped so as not to block
the ink flow between sections of said first chamber on either side
of said dividing wall and between said first and second chambers.

/98 320, The system of claim 8', wherein said cartridge is
constructed to be removably mounted on said recording apparatus so
that an ink supply needle of said apparatus is received in said ink
supply port. .

/"0-7 12¥. A system for  supplying ink to an ink-jet type
recording apparatus and outputting ink onto a recording medium,
said system comprising:

a recording head for ejecting ink;

an—ink-supply-needie—eoupted—to—said-revording—heady and
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and 515;" 515 gﬂds Has HBHeORep28d540, 540" and 540", and communi carti

_ r ts
A g -
| nd 511" and iﬁ chanbers 512, 512- ahd s . _

reduced pressurei

of foam chanbers

Before use of the cartridge, tongue piece 545 of seal 542 is then peeled
of f so an ink tank cartridge being removably mountable onto said

ink—supply-needle—of said ink-jet type recording apngEEE§, said

ink tank cartridge further comprising: /;;;.a&ﬁLom? ﬁ% 't thero
a first chambexr;

a second chamber adjacent to and formed integral with
said first chamber;

a partition wall separating said first chamber from said
second chamber, said partition wall being formed with a
communicating hole therethrough, said communicating hole being
positioned in the vicinity of the bottom of said partition-wall and
extending along a portion of the width of said partition wall as
viewed in the direction of said bottom of said partition wall;

a dividing wall disposed in said first chamber extending
in a direction essentially perpendicular to said partition wall at
a central region thereof and extending between said partition wall
and a wall of said first chamber situated opposite said partition
wall, said dividing wall being shaped so as to not block the flow:
of ink between sections of said first chamber on either side of
said dividing"wall and between said first and second chambers;

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

an air vent port spaced from said ink supply port and
communicating hole to provide ambient air to the interior of said
second chamber. 0

/f0 127. The system of claim 32T, and including a porous
member received in said second chamber positioned to deliver ink
to said ink supply port.

/// 123. The system of claim igij wherein said porous member
is impregnated with ink and said first chamber contains ink.

. The system of claim 121, further comprisin

portion formed at a lowe unicating hole, a

groove connecting saidﬂéirsf'gﬁd second cha formed in

Cartridge below said step portion.
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that tongue pi ecCkhisShi&t He Bag Beedt Neck portion 543 and is separated from
mai n portion 544 ling holes 514, 514' and

flurd communi cati mmsml nt ports A1, 541' and 541"“"3"@'““3“““0
540' and 540". Al so, foa ers 511, ggtl' and 511" are-pl &cel i'h % ui*d

c_ormunt‘_cation with air vent ports 541, 541' and 541" and therefore anbient
air, vi'a-grooves SHfsToRe angkfuil" ofThdsaiihi 121} hefurtnd:s I%roﬂl\fﬁﬂtsqglgfr

evapor gting, s, ventil ated. Reference
FlGS. JERORREY

Sk BofRAPh $0imet IS\ an L Shsr SuEFRRE" o

positi qredllso cﬁs tt:th 'degnetdhe_madf atfajctihgsupph.yl needbad55

rhgggr Slqg%: | nserlflon ?‘%{?’e I

need| e |330 fha sbkow eHubik theret

Eier %8%9&“9
i nK suppl y

portion formed below said -communicatl

wall. ,/’//

),2'7/ ’ﬁ/system of claim 126, wherein t art of said
step po.r)t':ﬁx’ adjacent said first chamber is higher than
|ladjacent said second chamber.

¢t/ k28. The system of claim _LZ!. further comprising a
vertically extending thin groove formed: in said partition wall
above said communicating hole on the side facing said second

hole in said partition

part

chamber, said groove being in fluid communication with said
communicating hole and aiding in the flow of air and ink between
said fi;st and second chambers. /09

/t3 329, The system of claim. #2%; further comprising a
projection formed on an inside wall of said second chamber opposite
said ink supply port, said projection compressing said porous
member against said ink supply port.ﬂg

/14 ¥30. The system of claim 129, wherein said ink supply
port includes a portion including its entrance projecting into said
second chamber. 107

/7§ ¥31. The system of claim 2%, wherein the volume of said
porous member before placement in said second chamber is larger
than the volume of said second cham}:ae .

/b 137. The system of claim 2%, wherein the volume of said
porbus member before placement in said second chamber is larger
than the volume of said second chamber.

(/7 133. The system of claim i&i, further comprising a
vertically extending rib formed on an inner face of said first
chamber, said rib assisting in the flow of ink.

40708192



This Sheet Has Been Replace

a filmseal 5 fhe hol e of packi ng nenber 530 as shown in FIG
7(a).. Since pﬁmmwgiﬂg ﬂ530 opens upward, packing m mg ms“ I nk
supply needl e her et hrough whyyde packi ng”m H"" " [“I/s
resiliently defornmed by taper portion 55 f ink supply feetl " 550. *WWen

the cartridge is uyq(‘g i nk supply needl e 550 Py ?es"through packi ng nmenber

530. The resiliencypf, Gﬂwefgkis%np%ki ogL 284 p,aC%h%h@mEBmgéQ ¢Rgol gs
taper portion 532 to engage ifnk supply needle 550." Even If ink's ppr
needl e 5B9Y&LomefL @@c}@aiw—’ Vet ARFE heinhikornad pin lah PEXseriee swntaeet

m sal i gned, sakdsuppk¥rpagt Sdrkd anth | Bl rSuRplermRedles 3881308 hRERABLECAELY

seal ed. To.conduct, ink info the recording head after the ink cartridge is

mount ed, sglectively sealing said air vgnt port by engagement with said
exterior surface when said ink cartridge is not used and unsealing
said air vent port when said ink cartridge is to be used.

(1] 35. The system of claim i—,}%, wherein said air vent port
is formed at least in part as a groove on said exterior surface.

/20 ¥36. The system of claim -{—13'4, wherein said groove is a
meandering groove. V%S

(2 437, The system of claim 134, wherein said exterior
surface forms a part of a lid. /1

/22 1387 The system of claim-+34, wherein said sealing member
comprises a main portion, and a tongue piece which is removably
connected to said main portion via algeck portion.

/23 3+39. The system of claim 138, wherein at least one of
different patterns and colors are printed on said main portion and
said tongue piece, said neck portion-acting as a boundary between
said main portion and said tongue piece.

/ 19‘ 146. The system of claim .{-ég-, further comprising a
projection formed on an inside wall of said second chamber opposite
said ink supply port, said projection compressing said porous
member against said ink supply port. {#

/2% 141. The system of claim ; wherein said ink supply
port includes a portion including its entrance projecting into said
second chamber. /2

/26 ¥42. The system of claim 146, wherein the volume of said
porous member before placement in said second chamber is larger
than the volume of said second chamber.

/727 143, The system of claim 1’—5—4, wherein the volume of said
porous member before placement in said second chamber is larger
than the volume of said second chamber.
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15 to recover t kg iRk s BedniReplacger f or mance, a negat i ve—pressure 75 appl i ed
to the recording
cartridge flows tw
Because of the pr

gh ink supply needl e 550 'm\n‘ﬁhe
ply needl Q 50 and into:L\E!‘\ﬂﬂ““ d.
erence, thi s?}ﬁ%gh negative phessure applsied to
the cartridge causes taper portion 532 o packiﬂgyrrenber 530, which

hernetically seakssaad it akgstbhe 68 idiLiue fusam aphi-enbrai éompLislEher
upwar d |‘rr1 Fl G 7|(+a t owar _thg |_gtgfr|or of the ink cartridge. us, the
pressur e articpddye extending .ri ormed on an inner face of said first
chambexr, said rib assisting in the flow of ink.
/>7 ¥457 A method for providing ink to an ink-jet type
recording head, comprising the steps of: '
providing an ink tank cartridge having a first
chamber adapted to store ink and a second chamber adapted to store
a porous member impregnated with said ink;
separating said first and second chambers from each
other by use of a partition wall;
communicating ink between said first and second
chambers through a communicating hole adjacent the bottom of said
partition wall and extending only a portion of the width'of said
partition wall as viewed in the direction of the bottom of said
partition wall;
withdrawing ink from said porous member through an
ink supply port extending through a wall of said second chamber;
and - -
'_providing ambient air to said second chamber at a
location spaced from said ink supply port.
/30 +46. The method of claim i—i-z, further comprising the
steps of: _
maintaining the pressure in said first and second
chambers below normal atmospheric pressure;
maintaining a pressure difference between said first
and second chambers by the surface tension of said porous member
in the vicinity of said communicating hole;
the withdrawal of ink from said porous member
through said ink supply port upsetting the pressure balance between
said first and second chambers so that ink flows from said first
chamber to said second chamber until said pressure balance is
restored. : 130 |
/3/ 147. The method of claim 346, further comprising the step
of:
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T e gy o AT

alds in. cau5|ng t

pressed agai nst jfﬁﬂw

sealing the ink c |y needl e 550 I ¢ not poss tioned
conpl etely through packing nenber 530, t resili ent force |n taper portion
532 of packing nmenber 530 al lows taper.paortion .5 mal n c n

with ink supply needle 5g6r’§§n90§®l§ aJ{ﬁ v?gpeafteé' gln 8 {gfgéﬁﬁ
needl e Sgomraiirs a surfheetofii saidajrk pmklmr632dge ‘shopnotQC'éI Gheﬂ.bk :

Consequent | | b te secure the air tightness of packing menber
530 and i ?up%l%léarégg%tléﬁo even if the nee;zlbé I's not properly inserted.
Si nce the tip pPo nNkd8upPhe meddiod 550 cdadmalledl upfnrtbaraciomprisingkthe

menber q:el;gleofi,ead space in the cartridge can be made very small, and any
air bubble

sealing said groove with a seal member;

removing a portion of said seal to place the
interior of said ink supply tank in fluid communication with
ambient air through said winding groove.

/33 497 The method of claim 1,423 further comprising the step
of strengthening said first compartment by providing a support wall
situated in said first chamber extending essentially perpendicular
to said partition wall at a central region therxeof.
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“ ©°  This Sh : _
whi ch ma;s s eeanl %9 the piston effect ¥pBn insertion of the.cartridge
onto the %m are prevented from enter| ng the cartridge. Wen a
negative plied framt 3) sof t he recording

head, ink absor bed by por ous #&EH 3 ecordi ng head via
through hol e 524 andirt hinkghtdmk esa&&?:;.digel r&osuamj yuimee §be %e V\Béaotakng

f d d .from ous 520 d the i
Pever i o BEPRTRS AP oy e oG RN RA IR eonnthses S iplural
over conmesnupmbdeprolafi n@lr@tcehambparsodemrbpluﬁiD nambee ‘dfCIS”éddnd)fchambers

communi cahhqe cBA'te taldnaS2s 5881 atbl PHOR! £S5 8UE cham‘.f:aeg:h,aré%%rh %%%r 8kt irst
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 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 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.



16 via conmmuni cating hole 519. Consequently, the pressure +ﬁ—af+nk—chanbeL___
512 is increased and ink therefore flows into a foarr1charrberrm§§1;leet

flowi ng into foam chanber 511 is absorbed by porous nenber 5 aSﬁ%' ph““
the ink level in foam chanber 511 to be ralsed At the |nsta

hol di ng force of porous nmenber 520 in th Kb0|n|ty of comuni

519 is balanced with the pressure in i nft nber 512, the fIOM/of |nk from

i nk chanber 512 into foam chanber 511 is stopped.

FIG. 1
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The graph of- FIG 8 illustrates this process. In the figure, the letter

i ndi cates the pressure |evel in porous nenber 520 of foan1€FEﬁB€F*5TI“aﬁd———
the letter Gindicates the ink level in ink chanber 512. W 7ﬁe€tHasBeenRe laced
predeterm ned amount of ink wl which was initially contained ﬁ :

reduced to a predeterm ned val ue at whi e pressure in ink chanler

overconmes the ink holding force of p r 520 in the vicinity of

comuni cating hole 519, ink graduallwfﬁr iA a stepw se manner fromi nk

chanmber 512 into the fo cha r T gcess occurs until the
Hgpe 55, ﬁ?éénk Qk.a

menber 520.is consunmed so that the ink gﬁy?h I n porous nenbe

bal ance between the pre 512 and the YR hol di ng
force of porous nenber_ 520D 'n he v Ti y of Jconmuni cat i ng Hole 519 is
restored. As a result VAN N NN
[ N N N
WITNUN SNACNHY
sn— - 510 501
525~y . . 2522 512
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512 is gradual ly reduced, the ink level in porous nmenber 520—canbe———
mai ntained at a substantially constant level so that ink i §;:5WR0)H.EHed Redifiea
recordi ng head by a constant pressure difference at a const

a predeterm ned ambunt of ink w2 is consuned by the recordi qﬁﬁﬂmﬁm
wll remain in ink chamber 512, but the :ﬁgqbnt of ink contali [

menber 520 will be at a |level equal to t evel when ink was

intermttently being supplied to foam chanber 511 fromink chanber 512.
Therefore, printing can be continued usg the dhjj,s i s . epl acenent
sheet : ' 519 gm tl-ﬂg P
501a 501a 501a

5118 5117 5100a 5118




520. After a predeterm ned anount of ink w3 is consuned d ceNHsI ol

the ink supply in porous nmenber 520 will be depleted, and t ¢
wi Il no | onger support printing: EUringééDﬁ entire printin g 7% m
when all the ink contained in ink chanb 5“& has been absor bed

menber 520 until the ink is depleted, a constant anount of ink is supplied
to the recording head. The depletion of ink fromink chanber 512 indicates

t he i npendi ng depletion of ink in the inFl@'k c6r{9cy;e. If a fresh

17 anmoupt of. i nk absorbed in porous nenber 520, although further ink is
available in ink chanber 512 to repl enish the ink Supplyf?QEB\ﬁBTDUS\nEﬂQQL\
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IS insegted at this stage, it is possible to ensure a constant supply of
ink to the recording head without interruption. As described above;

i nner space of the ink cartridge of the invention nust be ﬁz SHeetiHACBkeR R Faced
negative pressure during the printing process. In addition

achi evement of the above-described herm;éi(g seal between th ;”W#ﬂﬂf’t
port and the ink supply needle, the tra pof Ink fromink cha A%t o
t he foam chanber 511 nust be perfornmed properly to ensure a constant flow
of ink to the recording head. Hereinafter, the structure for controlling
the supply of ink fromink chanber 512 to foam chanber 511 will be

descri bed. Reference is now nade to FIG 9 which depicts the boundary

bet ween foam

FIG. 7(a)
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chanber (511 ;and i nk chanber 512 in a third additional enbodi nent of the

i nvention. Like nunerals are utilized to indicate Ilke—sLLucLung_ t he
primary difference between this enbodi nent and the flrst |t|onal

enbodi ment being a step portion fornmed in hole 519. A st hus
formed in communi cating hole 519. A por%%pT0563 of the ba

512 is higher than that of foam chanber step portion

di viding point. A groove 561 connecting the foam and the ink chanber |s
18
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forrréd j,n:'the | ower part of step portion 560. Porous nmenber 520 is in

contact with comruni cating hole 519 and is received bymg}

that the portion of porous menber 520 in the vicinity ofThg@mUHds@aﬁiT 2ol e
519 is conpressed, whereby the required pressure differen \\ ‘\
chanber 512 and foam chanber 511 via COW% cating hol e SEM\W‘ ﬁ

e a

attai ned. Wien the ink |evel of ink cha 512 is reduce ow | evel,
groove 561 enables ink fromink chanber 512 to be collected and then

absor bed by porous nenmber 520 in foamgh er _511. Consequently, all of the
ink in ink chanber 512 can be suppli eé/ t ?recordi ng head for printing
0 e

h
W t hout wasting any ink. Reference is ‘ma to FIG 10, which depicts an

ink cartridge constructed 511
— V]
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in accoydance with a fourth enbodi nent of the invention. Again, |ike.
nunerals are used to indicate |ike structures, the primary differen
between thi's enbodi ment and the first additional enbOdIHEﬁt s t he

different | evel ed bottons of the respectlve chanbers.
of ink chanber 512 is 'higher than the m f ace 567 of 1, .
thereby formng a step portion 562. SteH?63 I on 562 reqel

portion of porous menber 520 so that the portion of porous er 520 |n
the vicinity of conmunicating hole .519 is conpressed. \Wen required, a
sl ope 563 which is directed fromthe ink chamber 512 to the form chamber
511 may be forned to aid in the supply of ink. Since slope 563 allows ink
in ink chanber 512 to flow nore easil oam chanber 511,

i rrespective of the inclination of t Aé?fﬂgq# ink fromink chanmber
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512 can be constantly supplied to the recording head. Refe € 1S oW made
410 FIGS. 11 and 12 which depict an ink jet cartridge-const rt%gg@adn
aceofdahce with a fifth additional enbodi ment of the iwy |m

structures are indicated by |like reference nunerals, th “mrénce

bet ween this 19 enbodi ment and t%ﬁ/&bmt addi tional nt is the
formation of a through hole. This emfod¥nent is the sanme as shown in FI'GS
4 and 5. i
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G oove<519a~(FIGS. 4 and 5)

is formed in the face of center

partition 510

separating foam chanber 511 fromink chanber 512. G oove 519a is forned in
the face of partition 510 on the side of the foam chanber 511 and isin

comuni cation with the upper portion of comuni cating hol e
partition 510 within the respective cham&gri 512. In or
' ' ﬂ 511 and to

air to pass fromink chanber 512 to foa

511,
nmber

chanbers in fluid communi cati on with each ot her,
formed in the | ower end of the groove 519a. Thus,

porous nmenber 520 which exhibits a relatively smal

HasBeeeRe, laced

a through hol e 519b um]"’

t he upper portion of
capillary force is

mai ntai ned in fluid communication with communi cating hole 519 via the space

formed by thin groove 519a. Therefore,

air so that

ink in ink chanber 512 constantly

FIG. 17
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| REFLACED SHEETS

flows into foam chanber 511,
frombei ng suppli

an. ink cartridge

R z\'t MNT SHEETS

enbodi ment - of t he| yaninh@): plgehe..mrwbaéea are é
structures, the p %lff t he—ge of proj ection |nto
chanber 511 A ho Qreém‘l?}/’%" shag%g(f proj ecf)g%eﬁ §65 ?WAR 199'

f oam chanber

511 as 1 s s g
the vicinity of communi MP 28379

easily flow into foam chanber

BA%KGROUND OF THE INVENTION

The present invention relates generally toan ink-supplied printer be'ing supplied

- with ink from an ink supply tank and more particularly to an ink supply tan_k which allows -
~ for the continuous supply -of ink to the printer head while avordmg adverse effects from

temperature atInOSpheric changes or vibrations. The present 1nvent10n allows for a larger _

volume of ink in the ink supply tank and allows for a greater percentage of the ink in the

_ tank to be transferred to the printer head. Also, the present invention comprises a tank’

with transparent' sides so the user is able to easily determine the remaining quantity of ink,
- .and also means for dampening of the unwanted 'mc\_lement of lnk within the ink supply
tank. |

This invention'also relates to an ink cartridge for an ink jet printer in which

an ink jet recording head, and an ink cartridge are mounted on a movable carriage, and

in particular an ink jet cartridge in which upon depletion of the ink from the old cartridge,

* is replaced with a new ink cart_ridge.
A prior art ink jet printer in which an ink containing unit and an ink jet
recording head are mounted on a carriage is disclosed in European Patent Publication No.

581,531, In the disclosed printer, in order to prei)ent_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 irnpregnated ina porcus_ member;
and a second region contains liquid ink Without a porous member. This structure enables

the mk to be conducted to the recording head via the porous member so that the problems

This is the replacement sheet
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As described above, feoam chamber 511 and ink chanmber 517 are separat lIlcre&)m
each other by the single center partition 510. In sevent IThig§h Wﬁi‘“e

additional This is the replacenent sheet 20" enbodi ment

single-color ink cartridge, as -shown in FIGS. 15 and 16 re

i nk chanber 571 may be forned so-as to surrpund two or three sides of a

f oam chanber 570, and a. communi cating hole 573 may be forned in at 1|east -
one of .the W@hkﬁg from movement of the ink in the cartridge are prevented from occurring to a

certain extent
The pOrous‘ member is held. in ﬂuid communication with'the recordmg head'b;t
a prOJectmg member wh1ch is mserted through a hole formed in the side portion of the
contalner However, such a structure cannot be applled toa recordlng head in which air
bubbles must be stopped from_entermg a pressure chamber, such as that t‘or an ink jet
printer in which a piezoelectric vibrator is used as an actuator .for- ink 'ejec_tion.
l. Accor,dingl.y,' a ink jet printer which solves. the above—mcntioned problems is

derived.

SUMMARY OF THE INVENTION

Generally spe'aking, in accordance with the present inventi_on, there is provided
an .ink—sup_'plicd_ printer. | Ink is Supplied to a printer head by an ink supply system,
including an 'ink tank hai/ing an ink supply port and a pair of Iside walls. An ink absorbing .'
‘member is contained therein adjacent the ink supply port which occupies less than the tota__l
volurfie of -the_ ink tank. The wa_lls of the ink sup‘ply tank may _be transparent 50 the user
can more easrly determme the amount of ink remammg in the ink supply tank. |

An ink recewmg and transferrmg member termmatmg in an ink port may
extend into the ink tank, in whrch case the ink absorbing member _abuts and is loc_ally. |
compressed by the ink receiving and transmitting member. The ink receiving and
transmitting 'rnem_ber has. a capillary ink path communicating with the printer head and is
supphed with ink from the mk absorbing member. | |

More speclﬁcally 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 partitlon -
This is the replacement sheet '
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572 separating the foam chanber 570 fromthe ink chamber 571 Am exit pU‘rt
574 is positioned within foam chanber 570. An ink cartrYWeeﬂﬁastdwﬂz

can store an amount of ink which is relatively large a th :
vol une of ‘the whole ink cartridge. Furthernore, because n of
t he-chanbers, the user can easily see if replacenent of n

is required because of depl etion of the i nk. Reference .i's now made to FIGS
17 and 18 wherein k jet, print artridge co tructe in accordance
with a nint hsefﬁtﬁt?sia@ﬁéﬂ(ﬁw ﬁﬁf%ﬂ’i‘é: eh#nd.hasiashqle &0 thatjthe foam
embodi nent is sinilar to the flrst addi ti onal enbodi nent, the prlnary '

di fference behaseper iein fiwid spmgunication with e inkiehambern The ik cagridgs: isialsedormed

contact with the peripheral .face of an ink supply needle of the recordi ng
based upon |wasthran| mkl sopply lperli nA fanpg) Ishapedqﬂblang member is disposed within the supply

port and supplles 1nk to a recording head by generation of a pressure difference through
the porous member The packmg member is disposed facmg upward in the ink supply
port The packmg member is resment |
When an ink supply needle _of the recording head is inserted' into the ink supply
port, the tip of the needle resiliently contacts with th_e packing member. Since the packing
member has ..a funnel_-like shape which opens upWard, the packing member is e.as'ily'
deformed 50 as to follow the ink supply needle. Furthermore the packing member is
caused to closely contact w1th the needle by its resﬂiency Therefore, a relative
' misalignment between the ink supply needle and the ink supply port canlbe accommodated
so that the ink supplj' port is securely sealed. |
- .Accordingly, -.it. is an object of the inv_ention to provide an improved ink .l
cartridge for an ink jet printer. |
It is an_ object of the present invention to pro't/_ide a high-quality and highly
reliable ink-supplied pr_inter ofa simple construction which is capable',of supplying a stable
-and appropriate quantity of ink from an mk tank to a printer head and is less subject to the
influence of env1ronmental chariges such as temperature or atmosphenc variations.
Itis a further obJect of the invention to prov1de a cartridge for an 1nk jet
printer which _can be mounted using minimal force and wi_th a large tolerance fo_r'
* misalignment of the ink supply needle, _whit:h'can co_operate 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 entenng the

 Thig is the replacement sheet
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into the ink supply cartridge. However, this ink jet—priAater—Tesults in -
ot her problens solved by . the first additional enbodi nqmssmemaagrﬂaced

frictional force may be produced when nounting the cart
carriage and inserting the ink supply needle into the c ‘uﬂn

results in an extra strain on the recording. head and'th

Furthermore, Oring 5300 is supported at i td periphery by the body 5302 of .
the cartridge. I|f. ther nisajlgnnent bet ween, the cartridge and the .ink
supply need| £eqording hea ﬁwbﬁamglt%@a a psgAtYeRIBISEIeoR the chamber ﬁkﬂqélnmsltye BeXSYS e
in the ink supply cartridge, it is very difficult to nount the cartridge,
Fur t her nor e, mgmhera-t hree color ink cartridge in which tanks 5304, 5306,

and 5308 for the three color inks are integrated into one piece as shown in
FIG 18, it is extrerSeillothbriobjects featuresrmidm‘dvmges@f ﬂierﬁrwedgiﬂvermohhﬁll become

recording head if the .
more apparent from the followmg descrlptlon when taken in conjunction with the _
accompanymg drawrngs_ in which preferred embodunents of the present 1nvention are
shown by wey of illustrative exarnpl_e ami not in a limitirig sense.

| . The inVention accordingly 'coniprisee the several eteps and reiation' of one 'or
" more of snch steps with respect to each of the others, and the apparatue embodying
features of construction, combinations of elements and arrangement of parts which are
adopted .to effect _snch steps, 'nll as 'exernplified in the following deteiled disclosure, end
_the scope of tlie invention will be indicated in the C_laims.
BRIEF DESCRIPTION OF THE DRAWINGS
For a fuli nmierstanding of the invention, refere'nce is had to the fol_lowing '
descriptlon taken in connectlon with the accompanying drawings, in which:
FIG 1 is a schematic view showmg an ink supply system of an mk-Jet type
recording apparatus accordmg to one embodiment of the present invention;
FIG. 2 is a cross-sectlonal view of a multl-color ink jet printer cartrrdge '
constructed in accordance a first embodiment of the mventlon, |
FIG. 3 is a croSs—sectional view of the first_ernbodiment rotated 90° from the
view in FIG. 2; | | |
FIG 4 ie a .persp_ec-tive View showing the mk cartridge ot‘ FIGS. 2 and 3 with
the lid removed; | | |
FIG. 5 isa perspe'ctive view_showing a single color ink (:ar_tridge constructed_.

" in accordance with a second embodiment of the invention; et
| " This is the rep\acement she
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c_artri dge and any of the ink supply needles are msalign |
repl acenent sheet - 21 It will-thus be seen that the obj ngstg;,ee?ggs

above, anong those made apparent fromthe preceding descrip ee"R" laced
efficiently attained and, since certain changes may be made ’]Hm Ip
t he above construction and met hod set forth w thout- departi

spirit and scope of the invention, it is |5|tended t hat aII matt er cont ai ned

in the above FIG 6(a) isa top plan view of the lid of FIG. 2;
FIG 6(b) is a top plan view showrng the lid with a seal affixed thereto
FIG. 7(a) is a cross-sectional vrew showmg_' a packl_ng member with an ink-
supnly needle inserted therein.in accordance vyith the invention§
| FIG. 7(b) is a cross-sectiOnal view 'of the packing member prior to insertion;
| FIG. 8 is a graph showing the relatlonshlps of the ink consumptron the
: pressure level and the amount of mk remammg in an 1nk chamber
FIG 9 is a partial cross-sectxonal view of the ink cartridge showing the
boundary between ink and foam chambers in accordance with a ‘third embodiment of the
' invention; ' | | |
| FIG. 10 is a nartial cross-sectional view of the. ink cartridge showing the
boundary between mk and foam chambers in accordance With a fourth embodiment of the
invention; | - |
FIG 1l1isa partlal cross-sectlonal view.of the boundary between ink and: foam
chambers of an mk cartridge constructed in accordance with a fifth embodrment of the
“invention; |
FIG. 12 is a cross-sectronal view taken along lmc 33-33 of FIG. 11;
FIG. 13isa partral cross-sectlonal view showing the boundary between ink and -
foam chambers of an ink cartridge constructed m_accordanc_e ,w1th a sixth embodrrnent .of
| 'the mventlon | . | |
FIG 14 isa cross—sectronal view taken along line 35-35 of FIG 13;
FIG. | 15 is a cross-sectional view showmg an ink cartridge constructed m

accordance with a seventh embodiment of the invention;

This is the replacement sheet
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description and shown in the acconpanyi ng draw ngs shal I [ nterpre
illustrative and not ina limting sense. It is also to

the following clains are intended to cover all of the gen fic
features-of the invention herein described, and aII state ycope

of the invention which, as a matter of | anguage, m ght be sald to
there between.  This Sheet Has. Been Repl dced

FIG. 16 is a cross—sectlonal view showmg an mk cartridge constructed in
accordance w1th a eighth embodiment of the mvent_lon; _ |
| FIG. 17 isa Cross-sectional view showing an ink cartridge for an ink jet printerl "
constructed in accordance with a ninth embodiment of the invention; and |
FIG. 18 1s a cross-sectlonal view of the mnth embodunent of the invention
rotated 90° from FIG. 17. |
DESCRIPTION OF THE PREFERRED EMBODIMENTS
A pnnter head according to the present mvention may be used in four-color
printer plotter or .color' .im'age printer and has four-color mk systems and ink jets
correspondmg respectively to four ink colors ~ The four-color printer plotter employs
black, red, green and blue mks and moves the head ora sheet of print paper or both and.
~ then ejects ink as in a conventional _mk Jet print head, corresponding to a des1red 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
transduce_rs 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 prmter using mks of four colors, that is, black red, green and
blue .a sheet of pnnt paper is scanned by a prmter head 1n a direction perpendicular to the
' direction of feed of the print paper to form ‘one-dot lme in one scanmng stroke and the
print paper is fed along by line pitches to record images. " In seven-color prmters mks of

four colors that is, black yellow magenta and cyan are used, and the colors of red,
' This is the replacement sheet
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22 WHAT IS CLAIMED I'S: An ink tank cartridge for an inkmypﬂeeepdi_ng_
apparatus, conprising: a first chanber; a second chanber Tai] &GﬁﬁEBLeQ

formed integral with said first chanber a porous nemnber r “ﬁ’
second chanber; -a partition wall separatlng said first ch

second chanber, said partltlon wal | bei ng f?rned mﬁth a conmmu

t her et hrough, said

green and blue are formed on a sheet of prmt paper by superimposing inks of two outof

- the three desxred colors other than black, thereby recording color i 1mages_ of seven colors.
" The ptesent .in.vention is concerned pritnatily with the printer head, and in
particular' with the ink tanks,'_and detailed descri'ption. of .the overal'l'printe_r constrnction_
will be given only by way of a single example. -
F1g 1 1s a schematlc v1ew showmg an ink supply system of an 1nk-Jet type
recordmg apparatus accordmg to one embodlment of the present mventlon _ '
| A prmt head unit 1 of an ink-jet type is connected to an ink tank 3 through a
connecting member 2. Ink 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; e_mi'ts ink dronlets in jaccordance with print signals.
| The apparatus shown in'. Fig. 1_ also includes a cap member 4 diSposéd at npon- -
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 Il'openings from_
drying. The cap member 4 is connected th'rot_tgh 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 px_'ovided with an efﬂuent tank 7
connected to an outlet port of the suction pump 5 through a tube 9
The recording head may be .of any structure such as described m European
Patent Pubhcatlon Nos 581,531, 609, 863 584,823 and so on. |
The mk cartridge is configured SO as to be mounted with a small force and w1th
acco_mmodatmg _a misalignment of a certain degree. Refer_ence is first made to FIGS. 2
and 3 which depict an ink cartridge constructed. in acco_rdance with a first embodiment of
the invention. A main container 501, is divided into three compartments 504, 505, and
| ~ This is the repfacemlen-t sheet
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second chanber comrunicating with said first chanber t

communi cating hole; an ink.supply port extendlng through a mal

second chanber, said ink supply port supply ng ink to the exterlor of said
cartridge fr rou an air, t t fromsaid ink
suppl y . port g’r&éﬁt@'o?ﬂ‘lﬁﬁ Qsafqznad‘%?’east OWPdBﬁQ én&{a@h ¢amepartments 4,
of said second chanmber said porous nmenber and said fi rst chamber cont ai ni ng
i nk: 505, and 506 is d1v1ded by a center partltron wall 510 into foam chambers 511, 511’ or

connunlcatlng hol e being positioned in the vicinity. of bot
partition wall and extending along a portion of the w t|t|on
wal | ‘as viewed in the direction.of said bottom of said JIII éwﬂ sai d

51 1" housmg a respectlve porous member 520, 520’ or 520" and ink chambers 512 512
or 512" whlch are adapted to contain liquid ink. Foam chambers 511, 511’, 511" are
| dimensioned to receive a respectir/e porous member 520, 520° 520",

The rolume of each of porous members 520, 520’ and 5.20"' is selected so as
to be larger than the capacity of eac‘h of the respective foam chathbers 511, 51.1 > or 511 "
50 as 10 be compressed while being retalned in the respective foam chamber in a preferred |
embodunent The ratio of the capacities of each foam chamber 511, 511’ or 511" and |
each mk chamber 5 12 512’ or 512" is selected so that each foam chamber 511, 511 or
5 11" is drmensroned to hold 20 to 30% _mo_re ink than the res_pectrve ink chamber. 512, |

_512’ or 512" | | | |
When inks of three colors are contamed w1thm a smgle cartrrdge as in FIGS.
2 - 4, it may be difficult to see if different amounts of mk remain in the chambers, which
ma}r be caused by unbalanced consumption_'of the different color inks. When ink of _one.
color is depleted, and the user wishes to dispose of the: cartridge; the user need not
unnecessarily worry about any remaining mk of the other colors in the cartridge leaking.
When a carlridge of the invention is disposed of, ink is prevenred from flowing out of the
cartridge because ink_of each:color is absorbed by each respective porous member, thereby
protecting the em)i‘ronmenl from any leakage of 1nk | | |
| Ink slipply ports 513, 513 and 513"' (not shown), chamber 511 being
exemplary of each chamber 511, 511’ and 511", are formed in main contamer 501 within
a respective foam chamber 511 511’ 511". Each ink supply port 513, 513’ and 513" is _

adapted to engage wrth a respectlve ink supply needle (not shown) of the recordmg head
Th:s .
is the replacemem sheet.
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the pressure in said first chanber and said second chanber being at. a val ue
| ess than normal atnospheric pressure, with a pressure bal ance being

mai nt ai ned between said first chanber and said second chanber by the
surface tension of said porous nember in the vicinity of said conmunicating
hole to maintain ink in said first chanmber; This is the replacenent sheet

and.

said first and second nenbers, partiti ®n wal |, communi cati ng hol e,

which are inserted at the lower end of each of the foam chambers 5 11, 511° and 511", .

Referrin_g now to FIG. 2 and:3, the upper end of the main container 50_1 is

- sealed by a lid 516. Two ink filling ports 514 and 515 are formed at position_s'on lid 516'

corresponding to. foam chamber_S 11. Si_ﬁﬁlarly, as shown in FIG_6(a), each chamber 511,
511 and 511" includes corresponding ink filling ports 514 and 515, 514’ and 515", and
5.14.“ and 515". Projections 516a and 5165, FIG. 2, are integrally formed w1th the innef
surface of lid 516 and ére positioned in foam chaﬁlber 511, so as to surround filling ports
515 and 51_4; .re_spet:tively. Porous member 520 is compresséd by projections .516a_ ﬁnd

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 fo_nhed in the

inner 'wau of lid 516, and are positioned in foam chambers 511” and '511 ", which contain
ink supply ports 513’ and 513", respectlvely as shown in FIG. 3. |
Projection 516a whxch opposes ink supply port 513 is formed with its lower
tip loéated at a position lower than the lower tip of projection 516b, whereby the pos1t10n
of porous member 520 in thé vicinity of ink supply port 513 is compressed to the greatest
extent. | | |
Protrusion pprtions 522, 522’and 522" (coliectiw)ely "522"), which cooperate
with lid 516-to‘c.ompress porous meﬁ;bers 526, 520’ and 520" respectively are formed on'.
the bottom of each of foam ch'ambers_Sli, 511’ and '511‘.'. Recesses 523, 523’ and 523 .
(collectively "523 s which define spaces having a ﬁxed opening_ area, ére formed at the
upper end of fesbective pro_trusioﬁ po_rﬁons 522.. Tfn‘ough holes 524, 524’ and 524."
(Collecti_xiely "524") are dispo@ within the respective protruSiOn portions 522, One end

of each thr‘oﬁgh' hole 524 is in ﬂuid communication with the spaces defined by recesses .

523 and the other end w1th a respectlve packmg (collectlvely "530"), which w1ll be
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air vent port and ink supply port being positioned and di nensioned so -t hat
when sai d pressure bal ance between said chanbers is no | onger maintai ned as
said ink inmpregnated in said porous .nenber is at |east partially
transmtted through said ink supply port, ink is supplied fromsaid first
chanber to said porous nenber in said secoag chanmber as required until the
pressure bal ance between said first chanber¥and sai d second chanber is

restored. 2. t a | i furth onpr,l ',g-a )
step portion {ﬁmrfagt -mféSérméfioaﬁr&e%ors?lgbﬁ%gff“ga%‘c ﬂﬁ%ﬂ?wé’ét(f’(ﬁge ﬁh‘? 525'3 |
groove connegf i said firs nd seco chanbers being fornmed in sai d I nk
cartridge be&tﬁfﬁgﬁlﬂoe URRES ©B ép?lreﬁesseg l"351""’ ink tank cartridge of claim

1, further c’orrprismgpa protrusion .
' o acking members 530 of which only 530 is shown are disposed at the lower

~end of ink supply'p‘orts 5 13 513’ and 513" respectively and are made of a resilient
material such as rubber. Packing members 530, are confi gured asa 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,
513’ and 513" Each packing mem_ber 530 is formed with protrusrons_ 535 received by "
groove portion 527 within the_ inner wall of ink supply port 513. 'The b'oundary' between
tubular portions 531 and taper.portions 532, are configured as thin connection portions
534. | | | o e
In this design, packing members' 530 are ﬁxed.by tubular portions 531 ‘to
- respecti've -ink supply ports 513. Additionally, upward movement of upper peripheral
' edges 533 is prevented by respective step portions 513a. "Thus, even when the respective
B ink supply needle is inser_ted or extracted, packing mernbers 530 are adequately fixed to |
ink supply ports 513, Since taper portions 532 serve to attain the hermetic seal between
the paclcmg member of the respective mk supply port 513 and the mk supply needle by the
respective thin connectlon portions 534, the taper portions can be moved somewhat w1thout .
causmg deformation. Consequently, ,the air tight seal between the respective ,packing
member and mk supply needle can be rriaintain_ed while accornmodating a _relative
misalignment between the respective ink supply needle and ink supply port.
Commumcatmg holes 519, 519° and 519" are formed i in center partition wall

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

This is the replacement sheet

Date: 13 ! clb B



portion formed on an inner surface of said partition wall on the side
thereof facing said second chanber, said protrusion maintaining a space
about said comunicating hole to aid. in the flow of ink therethrough. 4.
The ink tank cartridge of claim1, further conprising a step p'ortion f or med
bel ow sai d comunicating hole in said partition wall. 5. The ink tank

cartridge of claim4, wherein the part of ddi d step portion adjacent sald
first chamber

The i ikt ank 3421 CPIBRTIELY-  SHo A9, $19pF SLE°CHhigR 2afend 1530854 Tﬁ?"mg;i héight are

extending thin groove formed in said partition waII above sai d
communi cat i ndonmgditodie inlgemenunication Wil @W@%@E@O@ﬁé%e?w’ and al%'rrssnﬁetwely
being in fluid comunication with said |

for gas-liquid replacement Between each respectlve pair 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 |
po'rous member is held against' the respective communicating hcle 519, 519’ or 519", Ribs
518, 518 and 518" are formed on a back wall 501a of container 501 within a respective'
ink chamber 512, 512 and 512" An individual communication hole is formed between
each respective chamber pair 51_1, '512, a_nd extend along only a portion of the length of
partltlon 510 formed thereat | | | |
| In a second embodlment of the 1nvent10n an mk cartndge is utilized for a smgle
color 1nk | A cartndge 5100 for a single color, or black ink can be made smaller in size
than_ tha_t for color inks, but the mk chamber .51'12_ for black ink would have a larger
capacity than each of the correspcnding chambers for a color ink. According to'. the
second additional embodiment of the invention, a cartridge for black ink is shouvn in FIG

5 having a partition uuall'_5117 formed within a container 5100 so as to extend between
_center partition wall 5110 which separates a foam chamber 511 '1. from a ink chamber 5112
and a side wall 51002 of main container 5 100 thereby dividing mk chaniber 5112 into two
cells 5112a and 5112b. This structure prevents contarner 5100 from being deformed by
a negative pressure produced durmg the ink filling process whrch will be hereinafter
'described or by an external pressure during usage, thereby preventing any ink frcm
leaking. Cells 5112a and 5112b are retained in ﬂuld commumcatlon with foam chamber
Slilviaa commumcatmg hole 5119 in center partltlon 5110 whlch extends along only a
portion of the length of partition 5110. In additicn, a commumcatmg hole may be formed
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connunlcatlng hol e and ai di ng. |n t he f|OM/Of air and |nk bet ween said.first
and second chanbers. This is the

repl acenent sheet = 24 7. The ink tank cartridge of claim1, further
conprising a prOJECtIOH formed on ‘an inside wal | of said second chanber
opposite said ink supply port, ‘said projection conpressing said porous
menber agai nst said ink supply port. 8. 12 ‘The ink tank cartridge of"

claim7, wherein said k
{n the lower p<|)rtnlons Ltlp F;)n'tl/tlop Ovrvall 5117

| Qn the 1nner face of wall 5100a, which ca'n_ easily be seen_' when the cartridge
is mounted on a carriage, a'plurality of ribs 5118 are tormed which extend vertically along
inner face 5100a. These ribs allon_/ ink to ﬂow more easily down along wall 51002, and
the user can easily ret:ognize the amount of ink remaining in the cartridge by seeing the |
ink level. | | | | | | |
Re_fe'rence 1s now made to FIGS. 6(a) and 6(b) which depict lid 516 constructed
in accordance vt'ith the first add_itional embodiment of the invention. Ink filling holes 514,
/514’ and 514", and 515, 515’ and 515" are .formed- in the regions of lid 516 corresponding
.to the placement of porous members 520 520’ and 520" w1thln contalner 501. Air
commumcatmg ports 541, 541’ and 541" are connected to mk ﬂlhng holes 514 514’ and
514" via grooves 540 540’ and 540" respectlvely |
| _ When a seal 542 for covering ink ﬁllmg holes 514, 514’ and 514", 515, 515’
and 515l', and air vent ports 541, 541’ and 541" is ﬁxed to the upperside of lid 516, FIG.
6(b), after ink foam chambers 511, 511’ and 511" are filled, grooves 5_40, 540’ and 540"
form capillary tubes with seal 542. A tongue piece 545 of seal 542, which lp-rotrudesl from
lid 516, is formed with a neck portion 543 disposed in seal 542 at a midpoint of the route
of air vent ports 541, 541’ and. 541", When tongue piece 545 is .peeled frorn lid 516,
tongue plece 545 is eas1ly separated from seal 542. Tms in turn exposes axr vent ports
| 541, but no other portions of the underside of seal 542.
Ina preferred embodlment seal 542 is formed with patterns such as characters
and 111ustrat10ns printed on 1ts main portlon 544 whrch permanently seals grooves 540
540’ and 540". Patterns, colors, or other prmtmg different _from that printed on main
~ portion 544 of seal 542 may be placed on tongue 'piec_e 545 which, is connected to main
| | This is the replacetnent sheet |
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i ncludes a portion including its entrance projecting into said second
chanber. 9. The ink tank cartridge of claim7, wherein the vol une of
sai.d porous nenber before placenent in said second chanber is |arger than

t he vol une of said second chamber. 10. - The ink tank cartridge of claim
1, wherein . the volunme of said porous nenber before placenent in said second
chanber Is |arger than the volune of said dBcond chanber. 11. The ink -
tank cartridge qf r|5|ng a vertically extending rib

yrther co
formed on an R%H‘é‘i‘gf“geg]s?ﬁlsfé |Vdaf1?qksﬁ ﬁ‘aéﬁ%f said rib assisting in the

flow of ink. S _
. : For example, in a further preferred embodiment, the main portion 544 of seal

l_ 542 has a blue background, blacI; characters and other iliustrations printed thereon. The |
. bac_kgrourid color of tolngﬁe.piece '.545. _is' a color such as yellow or red which contfasts w1th
the babkground color of main portion 544. Characters ahd illustrations are printed on the
background' in colors Wh_ich are tnainly black or blue. In this vstay, main po'rtioh 544 and
tongue piece 545 are distinguished from _each other in color and pattern. Consequently,
'. it is possible to call the user’s attention to. the need f_or-the remo§a1 of tongue piece 545.
Each of ink supply ports 513, 153 and 513" are sealed by a film 546_
(FIG. 2) and ink filling needles are hermeucally mserted into the ink ﬁllmg holes 514,
514’ and 514" and 515, 515’ and 515" respectlvely "The ﬁrst of fillmg holes 514 514"
-and 514" is connected to evacuatutg means, and the second of the fillmg holes 515, 515°
and 515" is closed. -
| The evacuating m‘eans 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 predetermmed value, the evacuating operauon is stopped and the first ﬁllmg
hole is closed. Thereafter, the second lfillmg hole is placed in fluid comm_umcatlon with
a measuring tube filled with 1nk Ink contained m the measuring tube is drawn into the
evacuated contaiher and is theh absorbed by respective porous member 520, 520’ and 520“
and thereafter flows into ink chamber 512, 512’ or 512" via commumcatmg holes 519
519’ or 519" respectlvely
After the speclﬁed amount of ink flows into the appropriate mk chamber, seal
542 is fixed to the outer surface of lid .5_16 0 .that the ink filling holes 514, 514” and 514".

and 515, 515’ and 515", grooves 540, 540’ and 540", and communicating_ pbrts 541, 541’
This is the replacement sheet
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12. The ink tank cartridge of claim1, further conprising a portion of
said air vent -port being forned in an exterior surface of said cartridge
and an air- inpernmeabl e sealing nmenber for selectively sealing said air
vent port by engagenent with said exterior surface when said ink cartridge
is not used and unsealing said air vent port when said ink cartridge is to
be used. ‘13. The ink tank cartridge of I#l aim 12, wherein said air vent

port is f ormed ag | east in part as a groove on said exterior surface. 14.
The ink tank 38r34Y" a3 sealed upder, Teducegipressire. s eal YRdbersalter maintainyidiei rﬂguced-

groove. This is the replacenent sheet
pressure states of foam ¢hambers 511, 511" and 511" and ink chambers 512, 512’ and

512",
- .Befo.re. use of the cartr_idge, tongue piece 545 of seal 542 is then peeled 'ot;f S0
that tongue piece 545 is brohen at neck portion 543 and is separated from Inai_n portion
544, Thus, ink .ﬁ_llin.g holes 514, 514’ and 514" are placed in fluid communication with
a'ir 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 a1r, via grooves 540, 540’ and 540" Thus, while the ink is.
prevented from evaporatmg the mk cartrldge is ventilated. |
Reference is now made to FIGS. 7(a) and 7(b), wherem an mk supply port 513
of the ink cartridge is positioned_ so as to be aligned with an ink supply needle 550 of the .
recording head. _fI‘heheafter the ink cartridge, is pushed toward the recording head upon.
insertion of the ink'caftridge. A taner portion 551 of ink suoply needle 550 passes thfough |
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 tnenihef 530 allows mk supp_ly needle_ 550 |
‘to pass therethrough whiIe packing member 530. is resil;;ently defortned by taper portion
551 of mk supply needle 550. . |
When the cartndge is used ink supply needle 550 passes through packlng
_ me:_nbe_r' 530. The res111ency _lof connec_tlon portion 534 of packmg 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 packihg 530 are somewhat mi_saligned, ink supply port |
'513 and ink supply needle 550 are hermetlcally sealed
To conduct ink into the recording head after the mk carmdge is mounted, or
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25 CLAI M5 1. -An ink tank cartridge for an ink-jet type recording
apparatus, conprising: a first chanber; a second chanber adjacent to and
formed integral with said .first chanber; a porous nmenber received in said -
second chanber; ‘a partition wall separating said first chanber fromsaid
second. chanber, sai d : ST &

| ‘to recover the ink ejection performance a negauve pressure is applied to the recordmg |
‘head and through ink’ supply needle 550 so that ink in the cartridge flows through ink
supply needle 550 and into the recordin_g head. -B_ecause of the pressure difference, _t_h1s
high negative press_ure applied to the cartridge causes .ta'pe.r portion 532 of packing member
530, which hermetically seals .and li'solates the cartridge from ambient air, to | deforrn
upvuard in FIG. 7(a) toward the interior of the ink cart_ridge. Thus, the pressure difference
aids in causing taper portion 532 of packing member 530 to be resiliently pressed against
ink supply needle 55_0, and thereby aids in hermetically sealing the ink cartridge.

Even if 1nk 'supply needle 550 is not pbsitioned completely through packing
member 530, the resilient force in taper portion 532 of packmg 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 needle 550 remains in contact with taper portion 552 as_shown in FlG.
7(b). Comequenﬂp,- it is possible to secure the air tightness of paclcing member 530 and.'
ink supply needle 550 even if 'the-needle is not properly 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 mseruon of the cartridge onto the
recordmg head are prevented from entermg the cartrrdge |

When a_ negative pressure is applied from the nozzle openings of the record_ing |
head, ink absorbed by porous 'membeg 520 flows into the recOrding head via through hole’
524 and through holes .5'52 “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 memberll

520in the v1c1mty of commumcatmg hole 519 S0 that air bubbles enter mk chamber 512
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partition wall being formed with a conmuni cating hol e therethrough, said
communi cati ng. hol e extending along a relatively small portion of the bottom
of said partition wall substantially away.fromthe |ateral extrenes

t hereof, said second chanber communicating with said first chanber through
sai d comuni cating-hole; an ink supply port extendi-ng through a bottom wall
of said second chanber, said ink supply port supplying ink to the exterior.

of said cartrjid or. rrber r.vent port aced fr .
said i nk supp ggﬁ&gﬁg‘ﬁémﬁgat 'ét%f o%r%ﬁ%@eéﬂlﬂ éﬁ{) cﬁl“?"b?rogﬁe‘s.
interior of sal d second chanber,  sai d por ous nmenber and said first chanber
cont ai ni ng i imcreasad apd duk thegefore Hawyint ?é’@a@l?émbﬂ%ﬂd sai d second chamber
operat i vely ‘being at-

The ink ﬂowmg_ into foam chamber 511 is absorbed by porous. member 520

and causes the ink level in foam chamber 511 to be raised. At the instant wheu_ the lnk |
holding force of porous member 520 m the' vicinity of communicating hole 519is balanced '
with the pressure in 1nk chamber 512, the flow of ink from ink chamber 512 mto foam
chamber 511 is stopped
~ The graph of FIG. _.8 illustrates this process. Iu 'the t“rgure, the letter F

iudicates the pressure level in porous member 520 of foam chamber 511; and the letter G
indicates the ink level m ink chamber 512, When a predetermined amourlt of ink wil

K wh1ch was 1mt1ally contamed in porous member 520 is consumed SO that the ink level i in
porous member 520 is reduced to a predetermined value at which the pressure in 1nk,
chamber 512 overcomes the ink holdmg force of porous member 520 in the v1c1mty of
communicatiug hole 519, ink gradually ﬂo.ws"in a stepwis’e manner from ink chamber 512
into the foam chamber 51.l. This process occurs until the balarice between the pressure
of the ink chamber 512 and the ink holding force of porous member 520 in the ricirlity of |

" communicating hole 519 is restored. As a result, although the ink 1¢§e1 in ink chamber
512 is gradually reduced, the ink level in porous member 520 can be -maintained.at a
substantlally constant level so that ink is supphed to the recording head by a constant
pressure dlfference at a constant rate. |

After a predetermined amount of ink w2 is consumed by the recordmg head

no ink will remam m ink chamber 512, but the amount of ink contained in porous member
52-0. will be at a level equal to the level when ink vras intermittently being supplied to foam |

chamber 511 from ink chamber 5 12 Therefore, prmtmg can be continued usmg the
This is the replacement sheet |
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a value |l ess than normal atnospheric pressure, with a pressure bal ance
bei ng mai ntai ned between said first chanber and said second chanber .by the
surface tension of said porous.nmenber in the vicinity of said comrunicating
hole to maintain ink in said first chanber; and said first and second
chanbers, partition wall, conmmunicating hol. air vent port and ink supply
port being positioned and dinmensioned so tH t when said pressure bal ance

aai o por ous. rNEF of i dbefife ?ﬂ"géﬁrl?%ie% t P2 bo 0l it S Al i ok
' Sai d SecortREheBE BEieDieahi sk PPl (. popPEII a0 B Dk

flrst chanber and sai d second chanber is restored.
amount of ink w3 is consumed dunng prmtmg, the ink supply in porous member 520 will

be depleted, a_nd_ the rnk cartridge will no longer support pnntlng.

During .the entirc -printing operation from when 'all the ink ccntained. in ink
chamber 512 has been absorbed in porous member 520 until the ink is depleted, .a constant
amount of ink is Supplied to the recording head. The depletion of ink frcrn ink chamber
512 incticates the inipending depletion bf ink in the ink tank cartridge. Ifa fresh cartridge

| is inserted at this 'stage, it is pcssible to ensure a constant supply of ink to the recording

tmmiwﬁanjmennman

| As 'c.l'e'scribed above, the inner .spa_c'e of the ink cartridge of the inven_tion_ rnuSt_ '

be maintained at a negative pressure during the printing process. In addition to the
achrevement of the above-descrlbcd hermetlc 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 recordlng head. Heremafter,

the structure for controlling the supply of ink from ink chamber 51210 foam charnber 511

will be described. | | | | | | : |

Reference is now made to FIG. 9 which depicts the boundary between foam |
chamber 511 and ink chamber 512 ina tlnrd additional embodiment of the _invent_ion. Like
numerals are utilized to indicate like structures, the primary differénce_ between_ this
embodiment and the first additional embodiment being a step portion formed in hole 519. -

A etep pbrtion 560 is formed in communicating hole 519. A portion 563 of |
the base of ink charhber 512 is higher than that of foam chaniber 511, step. portion 560

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

This is e ;cpsacemem shee&
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This is the replacenent sheet Date: 26 2. The ink tank.cartridge of

claim1,

further conprising a step.portion forned at a | ower portion of

sai d communi cating hole, a groove:connecting said first and second chanbers
being formed in said ink cartridge bel ow said.step portion. 3. The i nk
tank cartridge of claim1l or 2, further coq%rlsing a protrusion portion-

formed in the lower part of step portion 560

Porous member 5201 1s in contact with communicating hole 519 and i is received
by step portlon 560 so that the portlon of porous member 520 in the vrcrmty of -
commumcatmg hole 519is compressed whereby the requlred pressure dlfference between'

ink chamber 512 and foam chamber 511 via commumcatmg ‘hole 5 19 can be attamed

 When the ink level of mk chamber 5121is reduced toa low level, groove 561 enables mk

from mk chamber 512 to be collected and then absorbed by porous member 520 in foam

chamber 511. ‘Consequently, all of the ink in mk chamber 512 can be supphed to the

'recordmg head for printing without wasting any ink.

Reference is now made to FIG 10, which depicts an mk cartrldge constructed
in accordance w1th a fourth embodnnent of the mvenuon Agam hke numerals are used -

to mdrcate like structures, the prlmary difference between this embodrment and the first

| .addrtional 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 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 ink chamber 512 to the form chamber 511 may be formed to aid in the

. supply of ink. Siric_e slope 563 allows ink in ink chamber 512 to flow more eas:ily'toward

foam chamber 511, irrespective of the inclination of the carriage., ink from ink chamber
512 can be constant_ly supplied to the recording head.

Reference is now made to FIGS. ll and 12 which depict an' ink jet' cartridge

' constructed in accordance w1th a ﬁfth addrtronal embodiment of the invention. Like

structures are mdtcated by like reference numerals, the prrmary difference between this
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formed on an inner surface of said partition wall on the side thereof

facing said second chanber, said protrusion nmaintaining a space about said

comuni cating hole to aid in the flow of ink therethrough. 4. - The ink .
tank cartridge of claim1, 2 or '3, further conprising a step portion forned:
bel ow said comunicating hole in said partition wall. 5. The ink ‘tank

cartridge of claim4, wherein the part of & d step portion adj acent said
first chanber is higher than t he rt adj acent ;said second chanb

The i nk tank Safadim taﬁ@ naltem!wsm%éﬁths Topmagtios.of PURTGYER ole: This

conprising a vertically extend| ng thin groove forned in said partltlon wal |
above said comﬂmdmuemtlln@mm anshowa igi GS. dcanng sai d second chanber, "sai d
groove being in fluid conmunication
; Groove 519a (FIGS 4 and 5) 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 516 on the side of the foam chamber 511 and is in communication with the
upper portion of cornmunicating .ho-le 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 commumcation with each other, a through hole
519b is formed in the lower end of the groove 519a. Thus, the upper portion of porous
member 520 which_e_xhibits a relatively small capillary force is maintained in fluid
communication with cornrnunicating .hol'e 519 via 'the space formed bv thin groove 519a§
' Therefore ink. can be smoothly replaced wrth air so that ink in ink chamber 512 constantly
flows into foam chamber 511, thereby preventmg too much of not enough mk from being
supplied. | |
Reference is now made to FIGS. 13 and 14 which depict an ink cartridge
constructed'in accordance'wiﬂi _a_' s1xth _additional embodiment of the invention. | Like
numerals are u_tili.zed"t.o depict like structures, the prirnary difference being .th_e 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. 14 Projection 565 ensures a space in the vicinity of
communicating lhol'e_.'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
| frorn each other by the smgle center partition 510 In seventh or eighth additional
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wi th said communicating hole. and aiding in the flow of air and ink between
said first and second chanbers. 7. The ink . tank cartridge of any one of
t he preceding clains, further conprising a projection formed on an inside
wal | of said second chanber opposite said ink supply port, said projection
conpressing said porous nenber against said..ink. supply port. 8. The ink
tank cartridge of any one of the preceding<!ains, wherein said ink supply .

port .i ncl udes ortion.ingcl ydi L. t.s entyance .proj ecli into, said second
Chanber . o. - entbrhen S s inatrpotpr spceatidgRy S albvet i HIGY, A0atn T repietil’
wherein the vol une of said porous penber before placenent in said second

chanber is | Agdk ehamber it/ lvepyi ke formsdise aetoomireimdntiea or three sides of a foam

'chamber 570, and a communicating_ hole 573 may bé formed in at least one of the walls
572 sepératigg the foam charber 570 from the ink chamber 571. An exit port 574 is
positioned within foam chamber 570. An ink caftridge of this design éa:_l store an amount
of 1nk which ié relatively.large as compared with ti;e volume of tﬁe whole ink _cartfidge.
Furtherrriore, becau.se' of the ldcation of the chambers; the user can éasily' see if

réplacement of t'hé.ink cartridge is req_ui.red' b'ecause of depletion of the ink. |
Réfer_el_lce is nqw made to FIGS. 17 and 18  wherein an ink jet printer partridge
constructed in accordance with a ninth a&diﬁonal embddime‘nt of the invention .is provided. -

.Th.is embodiment is sumlar to the first additional emb'odirﬁen_t, _tﬁe primary difference
being the use of a Iresili'ent O-ring 5300 which is retained in contact with the peripheral
face of an ink supply needle of the recording based up'o.n'insertion of the ink suppiy needle
into the ink sﬁpply cartridge. Howe\}er; this ink jet printer results in other problems

solved by the ﬁrst- a&di_tional embbdimeﬁt. A large frictional force may be produced when |

nnnunh@ the cartridge onfﬂ@:dmrhgezmn inserting the hﬁ:ﬁqmiylmzdh into the
éartridge. | Thjs results in an extra strain on the recording he_ad and the caﬁ‘iage.
| Furthermore, O-rjng 5300 is su'ﬁported at its periphery by the body 5302 of the caftridge.
Ifthere isa misaiigﬁﬁxem beiween the cartridge and the ink supply needle of the recording
head upon insertibﬁ of the ink supply .need_le in the ink supply cartridée, it is very difficult
u)nummtﬂm:cmﬁikﬁ. Funhuﬁune,wmcnéthmzcmkﬁinkcmﬂﬂdg:hlwmkhlaMQ

5304, 5306, and 53l0"8- for the three color inks are integrated into 6n¢ piece as shown in

FIG. 18, it is extremely difficult to mount such a cartridge on the recording head if the

cartridge and any of the ink supply needles are misaligned. _ _
. o ' This is the replacement sheet:
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10. The ink tank cartridge of any one of the preceding clains, further
conprising a vertically extending rib formed on an inner face of said first
chanber, said rib assisting in the flow of ink. This is the repl acenent
sheet 27 11. The ink tank cartridge of any one of - the preceding
claims, further conprising a portion of said air vent port being formed in
an exterior surface of sald cartridge and: : _

It will thus be seen that the objects set forth above among those made épparent
from the precedmg descrlpuon are_efficxently attained and, since certain changes may be
. inade_ in barrying c_iut the abox.'e construction and method set forth wii:hbut departing from'
the spirit and scope of _th’e invention, it is intended that all matter qbntained in the above
_description and shown in the acc'o_inpaﬁyihg draWings shall bé interpreted as illustrative and |
not in a 11m1tmg sense. | |
It is also to be understood that the following claims are intended to cqver.all
of the geﬁeric and'sbeciﬁc features of tﬁe invention herein described, and all statements -
of the scoi)e of tﬁe invention which, as a matter of language,. might be said to fall there_

between.

T’hts is the :epiacement sbee!
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ai r-inpermeabl e sealing menber for selectively seal i ng sald a|r vent port

by engagenent with said exterior surface when said ink cartm Replaced
used and unsealing said air vent port' when said ink cartri dg ﬂ'”"
used. 12. The ink tank cartridge of any one of the precedi
wherein said air vent port is forned at legst in part as a groove on said
exterior surface. 13. - The ink tank cartr ge of cl ai m% :
groove i s a neandering groove. 14. Thm-ank cartrid of clalmiti;
or 13, wherein said exterior surface for art of a Ilﬂﬂl lm i
tank cartridge_of claim1l, 12, 13 or 14, wherein said s mj’[lml
conpri ses a Wa t ongue ' pi ece whi ch is renovably ‘cohnec
to said main ~

' 1.~ An ink tank cartridge for an mk—]et type recording apparatus,

| comprising:
a ﬁrst chambef; |
a .second chamber adjacent to and formed integral with said first |
- chamber; | I |

a porous member receiv_ed in said second chamber;

a paﬁition wall separating said first chamber from said second
chambgi-, said'paftition wall -being formed with a communicating hole therethrough, said
communicating hole bemg positioned in the vicinity of the hottom of said par_tition wall
and extending along a portiqn of the width of said_parﬁtibn anll as viewed in the dirac_:ti_on
of said bottom of said partition wali, said second chamber communicating with said_ first

- chamber through said communicating hole; |
an ink supply port extending through a wall of said second ;:hamber,
 said ‘ink supply port sup'plyihg ink to the exterior of said cartridgé frdm :said porous ., |
membér; | | |

aa air ve.n't. port spaced __frohl said ink supply' ﬁort and communicatihg
hole to provide anihient air to the interior_ of said second gha_mber said po.r'ous.member and
said first chamber contalmng lnk |

the pressure in sa1d first chamber and said second chamber bemg at
a value less than normal atmosphenc pressure, with a pressure balance being malntamed '
between said first chamber and said second chamber by the surface tension of Sald porous

member in the vicinity of said commumcatmg hole to mamtam ink in said first chamber; -_

This is the replacemeni sheet
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portion via a neck_portion. The ink tank cartridge of claiml15,

wherei n at | east one of\chT‘éT“entwatterns and colours ted on said

nmain portion and s htﬁ@ e &g said neck portlon a%

bet ween said main p i&d t ongue pi ece. rym (”m””# -
ng

cartridge of any on di ng clalms further
wal | di sposed in sai d f| rs extend| in a di rect i on esseht sl *y
per pendi cular to-said partit | ‘on wall at a central region thereof and -
ext endi ng betden sai d partition wall and a wall of said first chanber
situated opposite said centredpartltl on wal'l, said dividing wall being
shaped so as not to bl ock t hsai ﬁrstand)secpadmbeﬁeq:aum wdll, sanmindriicating hole,
chanber on either side of said dividing wall and between said first and
second - air vent port and ink supply port being positioned and dimensioned so that when said
presSure belance betWeerr sa1d chambers is no longer.mai'ntained as said ink impregnated
in said porous member is at least partially transmitt‘ed through séid ink supply port, ink
"is sulibliet_i fror_n said first charhbe_r to said porous member in said .secon'd chamber as
" required until the pressure belarice between said first chamber_. and said second chamber
is' restored. |
-.2. __ The mk tank cartridge of 'claim 1, further comprising a step portion
formed ata lower portlon of said commumcatmg hole, a groove connecting said first and
second chambers bemg formed in said ink cartndge below said step portion
| -3 The _1nk tank cartridge of claim 1, further compnsmg a protrusion' '-
p(irtion' formecll' on an'inner surface of said par,titien wall on the side thereof facing said
second chamber, said ri'rot'rusimi_ inaint_aining a space about said communicating hole to aid
/in the flow of .ink tiierethrough. | o
4. = Theink tank cartndge of claim 1, further compnsmg a step portion -
formed below said commumcatmg hole in said partltion wall.
| 5. | The ink tank'cartrid_ge of claim 4, wherein the part of _sa_id' step
portion adjacent said first chaniber is higher than the part edjacent said secorld' ehamber.
6 The ink tank cartridge of claim 1, further .cernprising'e _velrticai"ly
' extenrii_ng thin gruove forrue(i in seirl bartition wall above said comrnunicating hole on the. '
side facing said second chemll)_.e'r,. seid.' groeve' b.eing.. 1n fluid communication with said
COmmuriieating hole' and aidihg in the flow of air and ink 'betWee_n said first and second
chambers. | e | Thig is the replacement sheet
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wher ei n said cartri ﬂff d to be renovably nounted on said
Fecel ved i n eal d ik supp’w/ﬁ'/ S PP YRR Fank oartr ?Sgtﬂﬂﬂfﬂlllﬂlll Ul IIII
I nk-jet type.recordi ng apparatus conpri si nzg‘h a first chamber; *a Second

chanber adjacent to and forned integral sal d first chanber Th| SI's
t he repl acement shee,} Dat e:

chanbers. 18. Thghﬁk@eﬂﬁlbeeﬁirtrl dge of any one of the preceding clains,

The mk tank cartridge of clalm 1, further comprising a projection
formed on an ms1de wall of said second chamber opposn;e said ink supply port, said |
projection compressing sald porous member agamst sard ink supply port. |

K 8. : The ink tank cartndge of claim 7 wherein said mk supply port _
 includes a por_fion includmg its entrance projecting into said second chamber.
| 9. The mk tank cartridge of claim 7, wlrerein the volume of said porous
" member befcre' placement in said second clramber ie larger than me volume of said second
chamber. | | |
- 10. . - The ink tank cartridge of claim l,l wherein the volume of said porcus |
member before placerﬁent in said second 'chaimmr ic larger than the volume of scid second
| chamﬁer._ : | | | |
11. The mktank cartridge of claim 1, further comprising a verticaliy
extending rib formed on an inner face of sziid 'first_ chamber,. said rib assisting in the flow
of mk . | |
_ 12_. " The ink tank cartridge of clalm 1, further comprising a portlon of
said air vent port being formed in an extenor surface of sald cartrldge and an air- |
impermeable sealmg member for select1Ve1y sealing said air vent port by engagement with
said exterior surface _wherr said mk cartridge is not ‘ilsed and unsealing said air vent port
when said ink _cartfidge_is to be used.
- 13. The ink tank cartridge of claim 12, Wherein said air vent port is
formed at least in part as a groove on eaid exterior surface | |
14. .. The mk tank cartridge of claim 13, 'wherein said groove' is a.
meandering groore. | | |

This is the replacement sheet
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28 a partltlon wat 1 separatl no sk first chanber from sai anber ,
said partition wal thxkﬁneﬁ th a communi cating hole t rough

sai d communi cati ng along a relatively snall l m
bottom of said parti ‘3\\ tantially awayfromthela{ec sl"I
t hereof, said second chanber communicati ng_ th sai-d first chanber t hrought
sai d connunlcatlng hol e; a dividing wall di‘sposed in said first chanber

2t o central region thereor S r@ékﬁéﬁ&%ﬁ& BTl 1 e bnf3id exeelor Sitace
| forms a part of a lid. | -
| 6. The ink tank cartridge of 'elaia; 12, whefeia said sealing member
_co'mprises. a main porﬁon, and a tongue piece which is -remevably connected to said main
portion via a neck pbrtion | - | |

17. The ink tank cartndge of cla1m 16 wherem at least one of d1fferent

patterns and colors are prmted on said main portlon and said tongue peice, said neck
* portion acting as a boundary betwe_en said main portion and said tongue piece.
18.. The ink tank cartridge of 'cllaim 12, further comprising a projection
formed on an inside wall of said second ch_arﬁber opposite .saild ink supply port, said
' projeetion' cbxﬁpressing said potoue Ihember against said ink supply poft;
| 19._ | The mk tank cartridge of claim 18, wherein said ink supply port
mcludes a portlon mcludmg its entrance projecting into sald second chamber.

20. ‘The ink tank cartridge of claim 18, whe_rem the volume of said |

poroue niembet before placemeﬁt in said second chamber is larger than the volume of Said |
-second chamber.

21. | The ink tank cartridge of elaim 12, wherein the volume of said
porous member before placement in said séeond chamber is larger than the volume of said...
second chamber. | | |

22. 'The__ink tank cartridge of claim 12, fuﬁher.corhprising a vertically
'extehding rib formed on an inner face of said first chamber, said rib assisting in the flow

- of ink. _ |
23, The ink tank cartridge of claim 1, further comprising a dividing wall
dispased in said first chamber extending in a direction essentially perpendicular to said

| This is the -replaceme'at'sh_eet
Date: 7,&’/% } Qb
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partition wall arhisansalls né_}-_a_?'i rst chanber situated osite said
partition wall, saﬂmgaﬂiﬂq’ bei ng shaped so as to M _

fl ow of ink betweg said first chamber on eith
di viding wall and

st t i v Gl sai d
port extending through a bottom :N;islt g?ds:tféoggcgggngﬁ;ﬁﬁer,Yllgmy| W’/”U”l

supply port supplying ink to the exterior 3 ~sai'd-ink caftridge; a porSus*
"ok supply  portioR AL A 8BpA0H reRiR At RGeS A B el ke
communi cating e sad fi?sftc’c\ﬂ_izxﬁgerasri?ﬂaieeﬁt opposite said Genter partition wall, said dividing wall
| _ 'beipg Shaped sé as not to block F.llle: .ink flow between sections of said firsf éhambér _oﬁ '

either Side of said d1v1d1ng wall and bethen said first and Second chamb_érs.

24, The ink tank cartridge of claim 1, wherein said cartridge is
constructed to be removably mounted on said récording apparatus sb that an ink supply
needle of said apparatﬁs is Ire_ceived in said ink supply port.

25. - An ink tank cartridge for an ink-jet type recording apparatus |

~ comprising: | .- | | | |
| a first chamber;
a second chamber adjacem':. to and formed intégral with said first
--chamber; o | | | |
| a partition wall separating said fi_fst chamber from said -s.econd.
" chamber, said partition wall being formed with a comnitiniéating héle .therethrough, said
communicating hole .bein'g positioned in the vicinity of the bottdfn of said partiﬁon wall
and éxtending along a portion of the'. width of said partition wall as viewed in the direétion :
of said bottom of sﬁd partition wéll; | o
| a dividing wall d_ispbsed in said ﬁrst chamber extending in a direction
essentially perpendicular to éaid paftition wall at a central region th¢rebf and extending
between said partition wall and a wali of .s_aid.ﬁrst chamber situated opposité said partition
wall, said dividing. anlI being shapéd_ SO as to not block the flow of ink between sections
| Qf said first chamber on either side of said dividing wall and between said first and sebond
chambers; | | |
an ink supply poft extending fhroﬁgh a lwall of said second chamber,
_ This is the replacememl sﬁeet -
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20. The ink tank iC rwlde f claim 19, wherein sald porous menber is

| npregnated with i nk tacedhanber contai ns i rk The—+nk—
tank cartridge of ¢l ai w urther conpr|3| ng a d
at a | ower portion of at| ng hol e, a groove WHM“HHMIEWE
first and second chanbers being forrred In ¢ d cartri al Ow sai _
step portion. 22. The ink tank cartridge of any one of cI ainms 19 to 21,

further conprd,si [ e of said
parti 1 on vl Tooak, ePey o ey ﬂ?‘f?%@?‘té‘%%ﬁﬁf 8F B ihEREtAM: WG |
protrusion naintaining a space.about ﬁ nnunl‘? |n oIe t aid- in the

flow of ink therethrough. o FAlair I?p? 0T, § Fg‘gsé‘ r?@“B‘P“‘E‘Faéinﬁs

19 to 22, further co i sin ste
hole to progP bignt air to Eie mterlor of said second chamber.

26. | The ink tank cartridge of claim 25, and mcluding a porous member
received in Said second chamber _positioined to deliver ink to said' ink supply port. |
27. | ~The ink tank cartridge of claim 26, wherein said porous member is
' impregnated with ink and said first chamber contains ink. |
28. The ink ink tank cartrldge of claim 25 further comprising a step
portion formed at a lower portion of said commumcatmg hole, a groove connecting said
first and second chambers being formed in said ink cartridge below said Step portion.
29. The ink tank cartndge of claim 25, further compnsmg a protrusmn
portion formed on an inner surface of said partition wall on the side thereof facing sa1d
_ second chamber, said protrusion maintaining a space about said communication hole to aid
o in the flow of ink therethrough | R
30. ~ The tank cartrldge of claim 25 further compnsmg a step portlon
| formed below said commumcatmg hole in said partition wall. | |
- 31. The ink tank cartridge of claim 30, wherein the part of said step
portion adjacent said first chamber is higher than the part adjacent said second chamoer.
| | .32.' - The ink tank cartridge of claim 25, further comprising a vertically
' extending_ thin groove formed in said partition wall above said communicating hole on the
side facing said second -chamber, .s.'aid. gro_ove- being in fluid commnnication with said
communicating hole and aiding in the flow or air and ink between said first and second
chambers. o | |
33, | The ink tank cartridge of claim 25, ftlrther comprising a projection
| This is the r'e_p!acemen-t sheet
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portion formed below sai dfonm,mw_atl ng -hole in said part|t| on wal 1.
24. The ink tanl'{nscsaéetms(m& cI al m 23, wherein the part o

further.

porti.on adjacent s i s higher than the Hm,,
second chanber. 25 k cartridge of any onel [ﬂmm

conpri sing a v extend| ng th| n groove fofneéd itn sal

partition wall above sai d commnl cating hol28 on the side faci ng sal d secénd

chanber,

sai ropve bein i d communi cation.
dfo?meé) on an %ns?de wall oL% said second chamber opposite said ink- supply port said

projection compressmg said porous member agamst sald ink supply port

34. The 1nk tank cartndge of clalm 33 whereln said ink supply port .
includes a portlon mcludmg its entrance pro_|ectmg into sald second chamber.

35. The ink tank cartridge of claim 25, whereln the volume of said
porous membor before pla(_:cment in said second cham_bef is lafger thon the volume of saio .
s.econd chamber. o |

36. The ink tank cartridge of claim 25, wherein the volume of said

- porous member before placement in said second chamber is larger than the volume of said

‘second chamber.

: 37. . The_ ink tank cartridge of claim 25, further comprising a 'vertically' .

extending rib formed on an inner face of said first chamber, said rib assisting in the flow

of ink.

38. The ink tank cartridge of cl@im 25, furthé_r corhprising a portion of

said air vent port being formed in an exterior surface of said cartridge and an air-

| unpermeable sealing member for selectlvely sealmg sa1d air vent port by engagement w1th

said extenor surface when said mk cartrldge is not used and unsealmg sa1d air vent port
when said ink cartridge is to be used. | |

39. The ink tank cartridge of claifn 38, whereiﬁ said air vent poﬁ is
formed at least in part as a groove on said exterio‘r surface. | |

40. The ink tank c-artridge- of claim 38, wherein said groove is a -

~meandering groove.

‘41. . The ink tank cartridge of claim 38, wherein said exterior surface
This is the replacement sheet
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W th said commiunicating hole and—aiding in the flow of air_and ink between
said first and gaiSndd: 4d BedaReSlaced 6 - The ink tank cartﬂm :
clainms 19 to 25, sing a projection formed I m :
of paid second ch EHD'H said ink supply port, m l’m,ﬂjm'l
conpressi ng said agai nst said ink supply port " The ¥nk

tank cartridge of any one of clains 19 to 28, wherein said |nk supply port.
includes a portion including its entrance prOJectlng into said second

chanber. 28. The i 2.t ank ’ermkltdgiecum@wof)demf%cmemn s@idtssaling member
wherein the volune of sai-d porous nenber before placenent in said second
chanber is | abfiprisés@aihportioh i Hiongat Pieseadivh i hanbeibly connected to said main
portion via a neck portion.' | |
43, - The ink tank cartridge of claim 42, wherein at least one different -

patterns and colors are printed on sai_d main portion and said tongue piece, said neck

- portion acting .as_a boundary between said main portion and said tongue piece.
44, The ink tank cartridge of claim 38, further comprising 5 projection
-formed en an inside wall of said second chamber opposite said ink supply port, said
projeetidn compressing said porous member against said ink supply port. |
| 45. ~ The ink.tank cartridge of elaim 44, wherein said ink supply port
' .mcludes a portlon mcludmg its entrance pro_]ectmg mto sald second chamber, |
| 46. The ink tank cartndge of claim 44, wherem the volume of said
porous member before placement in said second chamber is larger than the volume of said
: second' chamber. | | | | |
47.  The ink tank cartridge of claim 26, wherein the volume of said
porous memﬁer before placement in said second eﬁamber is larger than the volume of said
second chamber. |
48. The ink tank car_tr_idge of ciai’m_ 38, further comprising a verﬁcally
extending rib formed on an inner face of said first chamber, said rib assisting in the flow
of mk |
49. _ The mk—Jet type recordmg apparatus for outputtmg 1nk onto a
recordﬁg medium, compnsmg
a recordmg head for ejecting ink; and

an ink tank cartridge being removably mountable onto said recording
' ' This is the repiacement sheet
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The ink _tank cartridge of any one of clains 19 to 28, further

29. '
conprising a ¥ epRepdageli Nng rib formed on an inner face of sard—fi+st—
chanber, said 7 n the flow of . ink. 30. Therrm -
cartridge of a 19 to 29, further conprisi 'HW mHljgi”m o
said air vent port being fornmed in an exterior surface of shid cartwi x
and an air- inpermeable sealing menber for ¥electively sealing said air >
vent port by engagenent wth said exterior surface when said ink cartridge -
i s not used ali?&g&%ssé‘!if (kgIet SRG TereraingnapRastes, e delivary of ik dhereto srid ine tank
be used. .31.  The ink tank cartridge of ‘any one-of clainms 19 to 30,
wher ei n sai d cartridge ferthesrqompsisings ned at | east in part as a groove on said
exterior surface. o : o o -
' a first chamber;
a second chamber adjacent to and formed integral with said first
. chamber;
' a porous member _réceived in said second chamber;
" a partition wall separating said first chamber from said second
chamber, said partition wall being formed with a communicating hole therethrough, said
- communicating hole being positioned in the vicinity of the bottom of said partition wall
and extending ﬂong a portion of the width of said partition wall as viewed in the direction
of said bottom of said partifion wall, said second éhamber communicating with said first
chamber through said comniunicaﬁng hole;
an ink sﬁpply port extending through a wall o_f said second chamber,
said ink supply port supplying ink to the exterior of said cartridge from said porous
member;

*  an'air vent port spaced from s_aid ink supply port and communicating
hole to provide ambient air to the interior of said second chamber said porous member and '
said first chamber containing ink;

the pressure in said first chamber and said second chamber being at |
a value less than normal atmospheric préssure, with a pressure balance being maintained
bétweeri. said first chamber and said second chamber by the surface tension of said porous |
member in the vicinity of said communicating hole to maintain ink in said first chamBer;
and

said first and second memberé, partiﬁon wall, communicatirfg hole,

~ This is the. replacement shest
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32. The i nk ah cartridge of claim31l, wherein saldg

meandering gr 6 ee SBe a"F‘:hk tank cartridge of claim

wherein said e forms a part of a lid. M mg‘ﬂﬂmﬂ
tank cartridge 1 32 or 33, wherein said- sea | ng

conprises a nmain portlon and a tongue pi ec3el whi ch I's renmovably connect ed
to sald rral h portion via a neck portion.

~air vent port and ink supply port bemg posrtloned and dunensroned SO that when Sald.
' pressure balance between sard chambers is no longer maintained as said mk nnpregnated
in said porous member is at least partially transmittéd’throuéh said ink supply port, ink
is supplied from said first chamber to said porous member in saiti second chamber as
required until the pressdre balance betrween said first chamber and said second chamber
s restored. | | o
'50. | The ink—jet type recOrding- appar'atus of claim 49, further comprising
‘a vertrcally extendlng thin groove formed in sard partition wall above said commumcatmg
hole on the side facing sa1d second chamber, sa1d groove being in fluid communication
wrth said commumcatmg hole and aldmg in the _ﬂow of air and ink between said first and
second chambers. | |
51 The inkset type recording apparatus of claim 49, further comprising
a projection fomred on an inside wall of said second chamber opposite said ink supply
" port, 'said_ projection cornpressing said porous member against saitl ink supply port
52.. The ink-jet type recording apparatus of claim 51, wherein sa1d mk
supply port includes a portlon mcludmg its entrance pro;ectmg into said second chamber
53, The ink-jet type recordmg apparatus of claim 51 wherem the volume
of said porous member before placement in said second chamber is larger than the volume
of said second chamber.. ' | |
54, The ink-jet type recording apparatns of claim 49, wherein the volume
of said pOrous' member before_placement in saiti second chamber is larger than the volume
of said second charnber. | | | o
| 55. The ink-jet type recordrng apparatus of clarm 49, further compnsmg

a vertically extending rib fonned on an inner face of said first chamber, said rib assisting
This is the replacement shest’
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35. The |nk~t'ank” cartri dge of claim 34, wherein at | east one of different

patterns and GRik Sheetdag Been t%d on said mai n-portion and said tongue

pi ece; said necg ‘ ng as a boundary between *serrd—rrarn—poﬁﬁ—oﬁ—&nd :
I'n

sai d tongue pie nk- Jet type recording appa |ng
g rredl um conpri sing: ag’iecordl ng helaﬂllm ,'H E

ink onto a.reco
an ink tank cartridge being renovably nounf@ble onto said recow

said ink-jet rec ng apparatus for delivery of ink thereto sal d |nk
tank cartri db‘bﬁ%ﬁ ?“g%rrprl sing: a first chanber; ' - _

56. | The mk-_]et type recordmg apparatus of claim 49, further comprising
a portion of said air vent port bemg formed in an exterior surface of said cartrldge and an
alr-lmpermeable sealing member for selectlvely sealing said air vent port by engagement :
.w1th sa1d exterior surface when said mk cartrldge is not used and unsealing said air vent
port when sard ink cartrldge is to be used.
57 . The mk-Jet type recordmg apparatus of claim 56 wherein said air |
vent port is formed at least in part as a groove on said exterior surface.
58. The ink-jet type recordmg apparatus of claim 57 wherem said
_groove is a meandering groove.
59, The ink—jet type recording apparatus of clairn .56, wherein sa_id.
exterior surface forms a part of a lid.. | N
60. | The mk-Jet type recordmg apparatus of claim 56 wherein said
sealin;g 'member gqmprlses a main portion, and a tongue piece whlch is removably |
connected to said main portion via a neck portion' | | |
- 61. The lnk-Jet type recordmg apparatus of clalm 60, wherem at least- -
one of dlfferent patterns and colors are pnnted on said main portlon and sa1d tongue piece, |
said neck portion actlng as a boundary between said main pOl‘thIl and said tongue piece.
| 62. The ink-jet type recordmg apparatus of claim 56, further compnsmg
a projection formed on an inside wall of said second chamber oppos1te sa1d ink supply
port sa1d pro_]ectlon compressmg said porous member against said mk supply port
. 63. The ink-jet type recording apparatus of claim 62,_where1n said ink

supply port includes a portion including its entrance projecting into said second chamber.

This is the replacement sheet
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a second chanber adj ace ced'orrred integral with sai d f|r
por ous nenber r eck econd chanber; a partiti on ng
ond chanber, sai d partltlo m ”’”

said first chanber
formed with a co t her et hrough sai d communi cat Fngt

extending along a reI atlvel y smal | portion Qf the bottom of said part|t| on
wal | substantially away fromthe |ateral e enmes thereof, said second

O e S 1 ok e RSl e bR 45T e
Chanhr <ot St AR et Pt S b kb i i e
cartridge f roor}’]ssaiil gecg% (c):llmja?mgg-nber '
| 65. | The ink-jet tjpe recording apparatus of claim 56 ,,Whérein the volume
of said porous member before pla'c,e.ment'in said second chamber is largér than the vo_lume.
~ of said sccond cﬁambcr. | | |
. 66, The.ink—jet t§p¢ recording apparatus _of claim 56, further comprising
a vex_'tically esténding rib fom_led on an inner face 'of said first chambef, said ;ib assisting
'intheﬂ'o.wofink. | | | o
"67.  The ink-jet type rebo_rdihg apparatus of claim 49, further compﬁsmg
a dividin}; wall disposed in said firsf chamber extending in a direction essent,ialiy |
perpendicular to said partition wall af a central region fhereof and.extending befween’ said
partitioa wall and a wall of said- first chamber situatéd opposite said center par_titioa wall,
said dividing wall being sha;lnéd. sa as not to biock the ink flow be.tween. secﬁons of said |
first chamber on either side of said d1v1d1ng wall and between said first and second |
chambers ' | | | | .
- 68. | The ink-jet type recording apparatus of claim 49, wherein said
cartridge is copstructed to be reniov"ablj mo_untéd on said recordi_n'g apparatus so that an
ink supi)l_y_ needle of said apparatus is_réceii}ed in said ink supply port.
| 69. An ink-jet type reéordin’g' apparatus for 'oufputting ink into a
recording med1um compnsmg ) |
a recordmg head for ejecting mk

an ink tank cartridge bemg removably mountable onto sa1d recording

head of sa1d mk-Jet type recordmg apparatus, for delivery of ink thereto said ink tank
_ This is the replacement sheel
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an air vent port a d fromsaid ink supply port and communi‘cating hole to

provi de anbi ent T eenrlﬁqplmd or of said second chanber said porous
menber and said f ontarnrng i nk; 'the pressure in said first
chamber and sai d | operatively bei ng at a-value | ess than

bet ween said first chanber and said second 3&hanber
of said porous TJ&I s J S, the repl acenent sheet

at mospheric- pressure wrth a pressure bal ance b w{iﬂmar ntarn

] ﬂlﬂ Illlf I fﬂf

ge further comprisi ng:
~ afirst chamher;
a second chamber adjacent to and formed integral with said first
chamber; - | | . o -
- a partition wall separating said first chamber from said second
' chamher, said partition wall being formed_with a commulticating ho_le therethrough, said
commumcatmg hole being positioned in the vicinity of the bottom of s_aid_..partition wall
. and extending along at porti'on of the width of said partition v_vall. as viewed in the direction
of said bottom of said partition wall
a d1v1dmg wall dlsposed in said first chamber extendmg in a direction
.essentlally perpendrcular to said partmon wall at a cenfral region thereof and extendmg.
between said partition wall and a wall of said _ﬁrst cha_mber situated opposite sal_d p_artltlon |
wall, said,diridmg wall _being shap’ed so.as to not block the flow of ink hetween sections -
of said first chamber on either side of satd dividirlg wall and between said first and seeorrd
chamhers; | N |
- anink sup;t‘ly port ektehding through awall ef saict seeond chamber,
.said ink 'supply port supplying ink to the exterior .of said ink c_artridge; and |
an air vent port spaced frorn said mk supply port and comrnunicating
hole to provide amhient air to the ilhterior_of' said second chamber.
70. | The ink-jet type 'recording.apparatus of claim 69, and including a
- porous member received in said second chamber ﬁositi_oned to deliver ink to said ink
supply port. | | | |
7L The ink-jet type 'recording apparatus of claim 70, wherein said'.

porous member is mpregnated w1th ink and said first chamber contains ink.
| ‘This is the replacement sheet
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31 nmenber in the lCI nlty of sai d communi cating hol e to—nral_nLa,ln ink in

said first chanbe Is S Repheet and second chanbers, rt ition walT, ——
comuni cat i ng hol e l m t and ink supply port be n%m"wm’

di mensi oned so tha essure bal ance between s Hm

| onger - mai nt ai ned as said |nk |rrpregnat ed in said porous ne i & af | gast
partlal ly transmtted through said ink supéﬁy port, -ink is supplied from

said first chanber tg said E@F\A&%’ menber in, sai-d second chagber as required
until the pressure bdPance t fypedeqarding apparas of glatm 69 furthereamprising
chanber is restored. 37. The ink-jet type recording apparatus of claim-
36, further eo'nmqauy g¥tending thingzooxe formed in said partition wall above said communicating

hole on the side facing said second chamber,_ said groove being in fluid communication
with said communicating hole and aiding in the ﬂow of air and ink between _said.first and
‘second chambers. | |
| 73. The ink-jet type-recordi'ng apparatus of claim 69, further comprising
a projection formed on an inside wall of said second chamber opposite said ink supply |
| port, said projection compressing sald porous member against said ink supply port.
74. The 'ink-jet type recording apparatus of claim 73, wherein said ink
supply port includes a portion including its entrance projecting into said second chamber.
-75. The ink-jet type recording apparatus of claim 73, wherem the volumel
of said porous member before placement in said second chamber i is larger than the volume
of said second chamber. | | | |
76. The ink-jet type _recording apparatus of claim 70, wherein the v_olume
of said porous member before placement in said second chamber is larger than the volume .
g of said second chamber. |
77. The ink;jet type recording apparatus of claim 69, further cornprlsing |
a vertically extending rib formed on an inner face of said first chamber, sald rib assisting | |
in the flow of ink. | | |
| - 78. The ink-jet type recording apparatus of claim 69, further comprising |
a portlon of said air vent port bemg formed in an exterior surface of sa1d cartndge and an
s alr-rmpermeable sealing member for select1ver sealing said air vent port by engagement
- with said extenor surface when-said mk cartridge is not used and unsealing said air vent

port when said ink cartridge is to be used. | o
S This is the replacement sheet -
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extending thin groove forned |n s id partition wall aboimlm

communi cating hol ehighedt | ng sai d second chanb gq m IH"I :
being in fluid co “ \ said communi cating hol & and al he
flow_- of air.and in first and-second chanbers. The .

I nk-jet type recor |ng apparat us of claim or 37, further corrpr|5| ng a .

projection fornmed on an. |nS|de mall of ‘sai eP second chanber opposite said

i nk supply port, sai prOJe co essi sald 0 er .agai nst’ .
sai d ink supply portq9 H’)@t 9‘%3‘5 Spglﬁ’ﬁ’éggt &@e%anéalélam
36, 37 or 38, wherein sald |nk supply port i ncl udes a portion including its

entrance pr oyeutpomglslfnrmect al lgast dn part asiragroeye onsaid extesior spfageet t ype
recordl ng apparat us of any of clains 36 to 39, wherein the

80. The mk-Jet type recordmg apparatus of clalm 78, wherein said
groove isa meandermg groove |
81. The ink-jet type recordmg apparatus of claim 78, whereir'r said
: exter_ior surface forms a part of a lid. |
82. The ink-jet type recordmg apparatus of claim 78, wherein said
| sealing member compnses a main portlon and a tongue plece which is 'removably
connected to said main portron via a neck portion. |
' 83.  The mk-Jet type recordmg apparatus of claim 82, wherein at least
~ one of dlfferent pattems and colors are printed on sa1d main portlon and said tongue piece,
said neck portron acting as a boundary between said mam portlon and sald tongue piece.
84, The,_ _mk-_]et type recordmg apparatus of claim 78, further comprising
‘a projection formed on an inside wall of said -secohd chamber opposite said ink 'supply.
port, said prOJectron compressing said porous member against sa1d ink supply port. .
-85. _ " The mk-]et type recordmg apparatus of clalm 84 wherem said ink
- supply port includes a portion mcludmg its entrance projecting mto said second chamber.
86'. The ink-jet type recordmg apparatus of claim 84 wherein the volume' -
of said porous member before placement in said second chamber is larger than the volume
| of said second chamber. |
87. The mk-_|et type recording apparatus of claim 78, wherein the volume
of said porous member before placement in said seeond chamber i 1s_ larger than the volum_e
of said ,secorrd chamber | | |
88. = The ink-jet type recordmg apparatus of claim 78, further comprising

Th|s is the replacement shest
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vol une of said porous rrenber fore pl acenent in said seco 8 cha

| arger than. t Has 4 second chamber. 41. The i
recordi ng appar H e of clains 36 to 40, further ”’ﬂm ”
vertical ly ext d on-an inner face of said first cha

said rib assisting in the flow of . ink. 42 The ink-j et type. recordi ng
apparat us in any one of clains 36 to 41, f%}ther corrpr|S| ng ‘a portion of.

said air venf | ei i d ri
ool Ve yBBishup PR kR 89 o hE e G618 Bl i b A
port by engagema\}i9 éh said exterior surface when sal d ink cartridge is
notdused andm e dlgw gIks; g ai r vent port when sai d ink cartrl dge is to be .
used.

89. A system for supplying ink to an ink-jet type recording apparatus and
outputtmg ink onto a recordmg medlum said system compnsmg
a recordmg head fox_' ejecting ink; and |
an ink tank cartridéé being_femovably mountable onto said recording
head of said iilk-jet type recording apparatus, for deliver} of mk thereb said ink tank
cartridge fur_ther comprising: - : |

“ a_ﬁrst chamber; |

a second oharhbe_r adj.locent to and formed integfgl with said first
chamber; | | |
a porous merhber roceﬁ/'ed in soio secoﬁd chafnber; '

. a partition wall separatmg sa1d first chamber from said second
chamber, said partmon wall being formed w1th a communicating hole therethrough said
communicating hole bemg positioned in the vicinity of the bottom of the said partltxon wgll
and extending along a portion of the width of said partition wal_i as viewed in the diféotioﬂ- o
of éaid bottom of said partition wall, said second chamber communioating with sai«.;l_. fifst
chamber through said coinmunicating hole;

| an mk supply port extendmg through a wall of said second chamber,

| sald ink supply port supplymg ink to the exterior of said cartndge from said porous
member;’ | |

an air Qent port spaced from said ink supply port and communicating

hole to provide ambient air to the interior of said oocond chamber said poroﬁs memberand

said first chamber containing ink; This Is the ;eplacemem' sheet
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This is the repl aoﬂmy emtRepjac 2 43. The ink-jet type recordivg—0

appar atus of clai al d air vent port Is fornmed
r surface. 44.. The ink- jeHm m@Hﬂmﬂm

part as a groove
apparatus of claim 43, wherel a| d groove i s a nmeandering gtoove..

The ink-jet type recordi ng apparatus of clainms 42, 43 or 44 -wherein sald '
exterior _ 38 : -

the pr_essure in said first chamber and said second chamber being at
a value less than normal atmospheric pressure, with.a pressure balance bei_ng maintained |
between said 'first chamber_ and. said second'cha_mber_ by the surface tension of said porous
member in the_ vicinity of said cominunicatiné hole to mamtam ink in said firsl chamber; |
said first and second members parhtion wall commumcatmg hole
air vent port and ink supply port being pos1tioned and dunensroned so that when said
pressure balance between said chambers is no longer maintained as said ink impregnated
in said porous member is at least partially transmitted through'said. ink supply port, ink
is supplied from said first chamber to said porous member' i.n. said second chamber as
required unﬁl the pressure balance between. said first chamber and said.second chamber
is restored. | | |
-90. 'The. svstem of cla1m 89; further conmiprising a vertically extending
thin groove formed in said partition vvall above said comnmnicating hole on the side facing
~ said second chamber, said groove bemg in ﬂuid commumcation with said commumcatmg
" hole and aidmg in the ﬂow of air and ink between said first and second chambers .
91. The system of claim 89, further _comprismg a projection formed on
‘an inside wall of said second cham15er opposite said'.in_k lsupply' port, said projection
compressing said porous member against said ink supply port. | |
| - 92. -The'system of claim 9l,' wherein said ink supply port includes a
portion i'ncluding' its entrance projecting into said second chamber.
93.. The system of claim 91, wherein the wmn'e of said porous member
' before blacement in said second chamber is larger than the volume of said second

Chamber | |
This is the replacement sheet
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surface forns a pa as o/ Beflacedt6- The ink-j et type recm
of claima42, 43 rein said sealing nenmber co ﬂw

portion, and a t ich is renovably connected t ﬁl'mwylﬂ
portion via a ne - The ink-jet type recordi ng dppar a

cla|n146 mheteln at Ieast one of differeng patterns and colours are
printed on said main .portion and said tong piece, said neck portion

acting as a boundaryjhet wee sal d_mai.n. por, and.sa u
The 1okyet type. recdBuing. A ardeior ats ab) Btthstvaﬁwte@%afﬂov"%eusmam?aer
conprising a dividing wall di s osed in said first chanber extending. in a -
di rection esbefere placpment yersandceﬁcand tehamber lqoéarewt then thel Yo ameaofcéawlrsspond

regi on thereof and extendlng
' chamber

- 95, The system of claim 89, further comprising a vertically .extendi'ng.
rib formed on an inner face of said first chamber,' said rib assisting in the flow of ink.
96. | The .system of claim 89, further comprising a portion of said air vent
port _being formed in an exterior surface of s'aid cartridge and an air-ilnpe_rme_able sealing
- member for selectively sealing said air vent port by_ engagement with said e).cteri.or'surface
.' when said ink cartridge 1s not used and unsealing 'said. air vent port when said ink cartridge
is to be used. | | | |
97. The system of claim 96, wherein said air vent port is formed at least |

in part as a groove on said exterior surface.

98. The system of cla1m 97 wherem said groove is a meandering
- groove. |
99. . The system of claim 96’. wherein said exterior surface forms a part.
of a lid. | | |
100. .. " The system of claim 96, \uherein said sealing member comprises a

main portion, and a tongue piece which is _removably connected to said main portion via
~ a neck portion. | | | | |
101. _ The system of claim 100 wherem at least one of dlfferent patterns
: and colors are printed on sald main portlon and said tongue piece, sa1d neck portion actmg | |
asa boundary between said main portlon and said tongue piece.
102. ~ The system of clalm 96 further compnsmg a projection formed on
an inside wall of sa1d second chamber opposite sa1d ink supply port said projection

This is the replacement sheet
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bet ween sai d pﬁ\;ﬁfemggeamepm@ a wall of said first chanber si t ed _

opposite said [ n wall, said dividing wall bei ed '
\‘m en sections of said first c I ) r
and between said first and secont ﬂ/£ llé -

not to block th

side of said di

The ink-jet type recordi ng apparatus of cl gbm 48, wherein said cartfi

constructed to be renovably nounted on sai@Yrecordi ng apparatus so that an_

ink supply needle of said apparatus is.received in said ink supply port.

50.  An 1 nk SPRPTERE S RATRE member against S4id il B PRy ( nkc onto a

recordi ng nedi um conprising: _a recording head for ejecting ink; '
o 103. The system of claim 102, wherein said ink supply port includes a

portion inéhiﬁing its entrance projecting into said second chamber.

- 104, | The sfrétem'of élaim 102,_whéfein the vblume of said poroﬁs member
befqre placemént in said secoﬁd chamber is lafger than the volume of said second
chamber. | | o |

105. | - The system of claim 89, wherein the '\.lrolume of said porous member
before placement 1n said second chamber is larger than the volume. of Said_ second
chamber. | |

| 106 " The system of claim 96, furthé_r comprising a vgrtically éxtending
rib .forme.d__ on an inner faéé of said first chamber, said r1b assisting in the flow of ink.
| 107. | The system of claim 89, further comprising a dividirllg'w'all dispbsed
in said first chamber extendi;ig in a direction eésenﬁally'perpendicular to said partition wall
at a central region thereof and extending between said partition wall and a wall of said first
chamber situated opposite said center paﬁition wall, said dividing wall being shai)ed SO as
not to block the ink _ﬂo&'between sections of said first chamber on either side of said
dividing wall and between sald first and second chambers.

108. The system of claim 89; wherein said cartridge is constructed to be
removably ‘mounted on_.said_ recording".appal'fams so that an_ink' supply needle of .said' o

© apparatus is récéi_ved in said ink supply port. | | | |

| | 10§.' Th_é system for supplying ink to an ink-jet type recbrding apparatus
and outputting ink onto a recording medium, séid system é‘omprising: |

.. a recording head for ejecting ink; and
| an ink tank cartridge béing rcmévably mountable onto said Mink-jet_
Thig is the replacement shegt
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anink tank cartridge being renovably nountabl-e onto s i i head of

sai d ink-j dhisf IﬂﬁBeeoerwlwgﬂ apparatus for- deliver eret 0, said ink
t ank cartrld I’ISI ng: This Is the replace mtl "I"
chanber; - arrber adj acent to and forrred ﬂmb

first chanber 4i

type recording apparatus, .for_ delivery_ of ink thereto said ink tank cartridge further
comprising: | | | - .
| a first _chamber;
| a_ second _chamber.adjacent to and formed integral with said first
c'hamber:; |
- a 'partiti'on wall separating said first chamber from said secondh' |
: chamber, said partltlon wall bemg formed with a commumcatmg hole therethrough, said
commumcatmg hole bemg positioned in the v1c1mty of the bottom of said partltion wall
and extending along a portion of the width of said partitlon wall as viewed in the direction -
of said bottom of said partition wall;
| a dividing w;m disposed in said first chamber extending ina direction
" essentially perpendicular to said partltlon wall at a central region- thereof and extendmg
| 'between said partition wall and a wall of sa1d first chamber situated opposite said partmon
) wall, ‘said dividing wall being shaped so as to not block the flow of ink between sections
of sa1d first chamber on either side of said d1v1dmg wall and between sald first and second
chambers; |
| an ink supply port extending t'hroughl a wall of said second chamber,
said ink supply port supplymg ink to the exterior of said ink cartndge and |
an air vent port spaced from said mk supply port and commumcatmg..
‘hole to provide ambient air to the interior of said second chamber. |
110. The system of claim 109, and inci_nding a porous member received
-~ in said second chamber positioned to delit'er ink to said mk s'uppl'y.nort.
111, The system of claim 110 wherein said porous member is

lmpregnated with ink and said first chamber contains ink. o 3
S o “This is the replacement sheet
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a partition \A@Lm”ﬁ(g@ehﬁgbla@@d d first chanber fromsaid second chanber,

sai d partition med with a conmuni cating hw
ding along a relatively sna portion ofl mh

sai d communi cat
bot t om of sai d substantially away fromth “ﬂ“i !‘“ﬁm

t hereof, said second chanber comunicating with said fir

sai d communi cating hole; a di VI d| ng wal l f‘%ﬂposed in said¥ir'st chanber

extendlnglnadlrec nes R ular to sajd partitjo

at a central region ?hg'r eof %ﬁ?‘eqfcﬁ%%@' r§8F@"ﬁ‘§gtqu‘?rBFPl{Ma?’ite

wal | of said first chanber S|tuated opposite said partition wall, said-

di vi di ng wal fipgrogyeformedinsaidpartition-wall ghayeisaidicenmiunicating hale anshessida facing

sections of said first chamber on.either side of said dividing wall and
bet ween sai dsatld settondrodiambem salid groove being in fluid communication with said communicating

hole and aiding in the ﬂow of air and ink'betwee’n said first and second chambers
| 113. The system of clalm 109 further comprising a prOJectlon formed on
an 1ns1de wall of sa1d second chamber oppos1te said mk supply port sald pro_lectton
compressmg said porous member agamst sa1d ink supply port.
114, The system of claim 113, wherem said mk supply port includes a
portion irrcludiné its entrance pro;ectmg into said second_ chamber.-
115, The system of claim 109, .wherein' tlte v_olume of said porous t_nember
before placemerlt in saict second cha'mbe_r. is larger than the volume of said .second
- chamber. | ) | -
116. | T_he system of claim 109, wherein the volume of said porous'nrember
before placement in said second chamber is ler_ger than the volume of said second
chamber. |
| 17 .The system of claim .109., further ccrhprising a \)ertically exﬁndirl_g
rib formed on an inner face of said first chanrber, said rie-assistihg in the flow of ink.
118.  The system of claim 109, fu_rt'her'comprising'a portion of said air
vent port being formed 1n an exterior. surface of ssid cartridge and an.air-impermeable |
sealing menrber for selectitrely sealmg saidl air vent port by engagement wtth said exterior
. stn-face when s_aid ink cartridge is not used and 'unsealing said air vent port when said ink
cartridge is to be used. | |
119.. | The system of claim 118, wherein said air vent port is formed at

least in part as a groove on said e_:tterior surface. This is the ) o _
. ' ' ' rep aCément' She
. : et
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chanbers; an ink siﬁ Iiii port extend| ng through a bottom WB.W

chanmber, said in eplaged n| ying ink to the exterior of s
. ived in said second chanber w “ M““\
deliver ink to sa port and an air vent port

cartridge; a poro

sal ¢
i nk supply port and connunlcatlng hoIe to provi de anbi ent a|r to the
interior of said second chanber. The43nk Jet type recording apparatus

of claim50, wherein §8" d polglgus merrb I nafed with ink and said
first chamber contai 4% nk syste;rh@ |C,lp,{mj ]9 F’e%?é‘? cﬁrﬂ@"’«appamaoéer@ng

claim50 or 51, further conprising a
groove. .

121. The systom of claim 118, wherein said exterior surfacl:e. fofms a part
of a lid. o | | |
122.' | The system of claim.l 118, Whereiﬂ said sealing member compt'ises
a main portion, and a tongue pieoe which_ is t'emovably connected to said main portion via
a neck portio:_l. | | |
123.-' : The system of claim 122, wherein at least one of different pattems
* and colors are pnnted on said main portxon and said tongue plece said neck portlon acting
asa boundary between said main portlon and said tongue piece.
124. The system of clann 118, further compnsmg a projection formed on
- an inside wall of sa1d second chamber oppos1te sa1d ink supply port, sa1d prOJectlon
compressing said porous membet agamst sald ink supply port. |
125. The system of claim 124, wherein said ink supply port includes a
portion including its entrance prOJectmg into sa1d second chamber.
126 The system of claim 124, wherein the volume of said porous s member
before placement in said second chamber is larger than the volume of said second
chamber. R
| '127; _. | The system of claim 118, whe'reio the volume' of said porous member -
before placement in said seco_nd chamber is larger than the volome. of said second
'chambel_'. | |
128. -~ The system of olaim 118, forther comprising a vertically extending
_ 1ib formed on an inner face of said first chamber, said rib assisting in the flow of ink. |

129, A method for providing ink to an ink-jet type. recording head,
| This is the replacement sheet
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vertical ly extending thin groove formed in said partition wal'l above said
communi cating honsﬁwaﬁheBgn i ng said second chanber, said groove
being in fluid co h sai d conmmunicating hoIe and aidinnoLn the
flow of air and i first and second chambe

i nk-j et type recor |ng apparatus of claim50 or 5 1, furth*lﬂﬂﬂﬂﬂn ﬂﬁﬂL“"“
projection formed on an inside wall of sai #4second chanber

i nk supply port salqhg %! }lon conpre55|ng said’ porous menber  agai nst
sai d ink sup ps O _

: providjng an ink tank cartridge having a first chamber adapted to
store ink and a second chamber 'a'dapted to store a porous member impregnated with said
ik : , _ _

| separating said firsf and second chambers from each other by use of |
a partition wall; |

communicating mk between said first and second chambers through
. .a communicating'h.ole adjacent the. bottom of said parriﬁon wall and extending only a
portion of the wid_thlof said partition wall as viewed in the direction of the bottom of said
parfition walll;. ' | | | |
withdrawing mkfrom said porous member through an ink supply
port extendmg through a wall of said second chamber and |
| provrdmg ambient air to sa1d second chamber at a location spaced
from sald ink supply port.
130. - The method of clam 129, further compnsmg the steps-of:
mamtammg the_ pressure in sald first and second chambers below
normal atmospheric pressure; o |
o maintaining a pressure balance between said first and sec_ond.
chambers by the surface temsion of said porous ‘member in the vicinity of said
'cmmnmmmﬁﬁnghokr |
| the withdrawal of mk from sa1d porous member through sa1d ink
supply port upsetting the pressure balance between said first and second chambers so that
ink flows from sa_1d first chamber to said second chamber until said pressure balance is
restored. - | | _ _ _
o - This is the r-‘eplacernent sheet
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34 54.  The ink- m&stké{@ﬁsﬁe‘% ﬁac ng apparatus of any ome-ef—clainms 50 to
I

53, wherein, said | ncludes a portion: | |ts 's entrance
projecting into sal The ink-j ’! mﬂ
apparatus of claim ei n the vol ume of “sai m’

bef ore pl acenent |n sai d second chanber. is %arger than the vol une® df sai d
second chanber. - The ink-jet t'ype rect? di ng apparatus of any one“of

| ‘ai 50 to 55, f t tend b f d -
inner face of sai d”¥ﬁ?§{ Chaoupbd bR a0 e bR e e e o L e

' formmg sald air vent at least in part as a winding groove in a surface

of said ink tank cartndge to protect the mk agamst evaporatlon
132, The method of claim 131, further compnsmg the steps.of:
sealing sai& g¥ooVe with a seal member; |
: fémoving a portion of said 'seal. to place the _i_nteriOr of said ink

-su;.aply tank in ﬂuid_commﬁnicatidn with af_nbient air through said windihg grooyé.

133, The method of claim 129, further comprising the step of
strengthéning said first compamﬁent by' providir_ng’ a support WAII_ situated in said first
chamber eXtending essenﬁally pérpeﬁdicular to said partitiph wall at a céniral region

thereof.

This is the replacement sheet.

| .bate_: 4’/;(’&’,%@%



57. The ink-jet type recording apparatus of any one of clainms 50 to 56,
further conprising a portion of said air vent port being formed in an
exterior surface of said cartridge and an ai r-inpermeabl e seal i ng menber
for selectively sealing said air vent port by engagement with said exterior
surface when said ink cartridge is not qsed and unsealing said air vent
port when said ink cartridge™is to be osed. - 58. “Fhe ink-j et ‘type
recording apparatus.in any one of clains 50 to 57, wherein said air vent
port is formed at least in part as a groove.on sald exterior surface. 59.
The ink-jet type recordi ng apparatus of claim 58, wherein said groove is a
meanderi ng groove. 60. The ink-jet type recordlng apparatus of . cIalnB 57,
58 and 59, wherein said
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exterior surface forns a part of a lid. 61. The ink-jet type recording
apparat us of claim57, 58, 59 or 60, wherein said sealing nenber conprises
a main portion, and-a tongue piece mhlch i s renpvably -connected to said
main portion via a neck portioh. 62. The ink-jet type recording apparatus
of claim6l, wherein at |east one of d|2ferent patterns and colours are
printed on said nmain portion and said t i ece, said. neck portion-
acting as a boundary between, said nal péﬁ and said tongue piece. 63.

A system for supplying ink to an ink j recordi ng apparatus and
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35 an ink tank cartridge being renovably nmountable onto said recordi ng head
of said ink-jet type recording apparatus for delivery of ink thereto, said
ink tank cartridge further conprising: a first chanber; a second chanber
adj acent to and forned integral with said first chanber; a porous nenber
received in said second chanmber; a partilion wall separating said first
chamber from said second chanber, said Partition wall being forned with a
comruni cati ng hol e therethrough, said’ - s . '
I : 518 o1 518° 518"

5118 5117 5100a 5118

FG 5 o

5110
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comuni cating hole extending along a relatively small portion of the bottom
of said partition wall substantially away fromthe | ateral extrenes :
t her eof , sai d second chamber communicating with.said first chanber through
said-connunlcatlng hole; an ink supply port extending through a bottom wall
of said second chanber, said ink supplyhport supplying ink to the exterior
of said cartridge fronlsald porous nenpeT; an air vent port spaced from
sai d ink supply port and communi cating hoIe to provide anbient air to the
interior of said second chanber, said po menper and said first chanber
containing ink;. the pressure in said f mha ergand sai d second. chanber
operatively being at a value |l ess than no * atnosPheric pressure, with a

pressure bal ance being maintained 540" 540 _5&0' |
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between said first chanber and said second chanber by the surface tension -
of said porous menber in the vicinity of said comunicating hole to =~
maintain ink in said first chanber; and said first and second chanbers,
partition wall, conmunicating hole, air vent port and ink supply port being
posi ti oned and di mensi oned so .that when Bai d pressure bal ance. bet ween said
chanbers is no |l onger maintained as said~ink inpregnated in said porous
menber is at |least partially transmtted through said ink supply port, ink
is supplied fromsaid first chanber to said porous nmenber in said second - -
chanber as required until the pressure bal ance between said first chanber
and sai d second chanber is restored. 64.  The systemof claim63, further
conprising vertically extending thin groove - ' : '

FG 7a
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formed in said partition wall above said conmmunication hole on the side
facing said Thiss is the replacenent sheet Date: - 36 second chanber, said
groove being in fluid comunication with said comunicating hol e and aiding
in the flow of air and ink between said first and second chanbers. 65. .
The system of cl-aim 63 or 64, further comprising a .projection forned on an

F:PRESSURE LEVEL
G:INK AMOUNT OF INK CHAMBER

oWl w2 w3
INK CONSUMPTION AMOUNT
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i nside wall of said second chanber opposite said ink supply port, said

proj ection conpressing said porous nenber .agai nst said ink supply port. 66.
The system of claim 63, 64 or ‘65, wherein said ink supply port includes a
portion including its entrance projecting into said second chanmber. 67..
The system of claim 63, 64, 65 or 66, Wiprein the volunme of said porous.
menber before placenment in said second thanber is |arger than the volune of
sai d second chanber. 68. The system of any of clainms 63 to 67, further _
conprising a vertically extending rib£§7 dmn an inner face of said first
chanber, said rib assisting in the fl E;?ié?. 69. The system of any one
of clains 63 to 68, further conprisiﬁﬂ'a portion of said air
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vent port being fornmed in an exterior surface of said cartridge and an

ai r-inperneabl e seal'ing nenber for selectively sealing said air.vent port
by engagenent with. said exterior surface when said ink cartridge is not
used and unsealing said air vent port when said ink cartridge is to be
used.  70. The system of any one of clajns 63 to 69, wherein said air vent
port-is formed at least in part as-a grafive on said exterior surface. 71.
The system of claim 70, wherein said groove i's a neandering groove. 72.
The systemof claim69, 70 or .71, wherein said exterior surface forns a
part of a lid. 73. - The systen1of claim69, 70, 71 or 72, wherein sald

seal i ng nenber conprises a
F/G 7 .
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mai.n portion, and a tongue piece which.is renovably connected to said main

portion via a neck portion. 74. - The systemof claim 73, wherein at |east

one of different patterns and colours are printed on said main portion and

sai d tongue piece, said neck portion acting as a boundary bet ween said mai n’
portion and said tongue. plece' 37 75. The systen1of any one of clains

63 to 74, further conpr|5|ng a d|V|d|ngjﬁaII
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di sposed in said first chanber extending in a direction essentially
perpendicular to said partition wall at.a central region thereof and

ext endi ng between said partition.wall and a wall of said first chanber
situated opposite said centre partition pgll, said dividing wall being
shaped so as not to block the ink f1 ow between sections of said first
chanber on either side of said dividing wal.l and between said first and
second chanbers. 76. The system of any one of clains 63 to 75, wherein
said cartridge is constructed to be renovably nounted on sai d recordlng
apparatus so that an |nk supply needl e of said apparatus is received in
said ink supply, port. 77. A system for supplying ink to an ink-jet type

recordlng apparatus and outputting ink onto a recordi ng nedium said system'
conpr|5|ng

FG 15 FIG. 16

5712 5713 SM A

\ .
\\\/\\/\' WA WAVAMVANY
N T N
A = N
\i | N N | \
L M N A—L-570
N 570
NI I\ 5124 572
N NN J I
i @ N \ @ N
. )§Lj\ < N : < 2¥7\\ e

571, - _ 574

This i the replacement sheet

‘Date: iéfkkpﬁéﬂ_ ‘o

e - oy -



a recording head for ejecting ink; an ink tank cartridge being renovably
mount abl e onto said ink-jet type recordlng appar at us for delivery of ink
thereto, said ink tank cartridge further conprising: a first chanber; a.
second chanber adjacent to and formed infidgral with said first chanber a
partition wall separating said.first chanmber from said second chanber -said'
partition wall being formed with a communicating hal e therethrough, sald
communi cating hole extending along a relatively small portion of the.bottom
of said partition wall substantially away fromthe | ateral extrenes

t hereof, said second chanber conmunicating with sald first chanber t'hrough
sai d connunlcatlng hol e; S
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a dividing wall disposed in said first chanber extending in a direction
essentially perpendicular to said partition wall at a central region

t hereof and extendi ng between said partition'wall and a wall of said first
chanber situated opposite said partition wall, said dividing wall being
shaped so as to not block the flow of ink between sections of said first
chanber on either side of said dividing wall and between said - first and
second chanbers; an ink supply port. extendlng t hr ough a botton1ma|| of said
second chanber, sai-d i nINK4SUPY P JikR K 3 ¥ bXNBrior of said
I nk-cartridge

ABSTRACT OF ’_I‘HE'DISCLOSURE

_ An ink tank cartndge for an mk-Jet type recordmg apparatus is provxded
. The ink tank cartndge comprlses a plural number of ﬁrst chambers and a plural number
. of second chambers 'ad_]acent to and aSSOc_lated with a first chamber, each pair of first and
| second chambers being formed as an integrai umt The ink tank cartridge also ha_s .a
partition wall disposed m the cartridge -which separates each second chamber from an
associated ﬁrst chamber, the two chambers communicating through a communicating hole
pos1tloned near the bottom of the partltlon Wall dlsposed between the associated chambers.
.The commumcatmg hole extends only a portlon of the w1dth that the partmon wall .
Fmally, a plural number of ink supply ports, each extendmg through a wall of a respectlve
one of the plural number of first chambers, supply ink to the exterlor of the ink cartridge

from each respective porous member of the plural number of porous members.
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38 a porous nenber received in said setond chanber' ‘t‘%ﬁ’f&' t@g%{%’\ﬁ‘érpaged-‘f-
ink'fo said ink supply port; and an air vent port p%STB‘W (Fom Paged £hio paged 42
supply port and communi cating hole to provide anbik Drpwing6s)t:inagedht ertd)(paged.ﬁ.
of said second chanber. 78. The system of claim ﬂ%@a@ n sng@ﬁpﬁrt@lmged .....
nmenber is inpregnated with ink and said first chanper contains ink. 7
The systemof claim77 or 78, further comZising a
thin groove tubbhesdnusy beatojspahfrbntmenngakbreshumhm
the side facing

printer in which a piezo-electric vibrator is used as an actuator for ink ejection.

Accordingly, an ink jet printer which solves the above-mentioned problems is
derived.

Accordingly, it 1s 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 inl;-supplied printer of a simple constructi;)n which is capable of supplying a
stable and appropriate qua;ntity of ink from an ink tank to a printer head and is less
subject to the influence of environmental changes such as temperature or atmospheric
variatioxié.

| It is a further object of the invention to provide a c_:_artridge for an ink jet printer
which can be mounted using minimal force and with a large tolerance for misalignment
of the ink supply nceél;, which can cooperate with a recording head to attain a sufficient
hermetic seal, while ;iépducing a dead space as small as possible.

Yet another ob;j{éct of the invention is to prevent air bubbles from entering the
recording head while maintaining a negative pressure in the chamber containing the
poroﬁs member. | |

_ Still other objects, features and advantages of thé present invention will become
" more apparent from the t_’éllowing description when taken in conjunction with the |
accompanying drawixigs in which preferred embodiments of ﬁﬁe present invention are
shown by way of illustrative example and not in a limiting sense.

in accordance with a first aspect of the present invention there is provided an ink
tank cartridge for an mk-Jet type recording apparatus, comprising: |

a first chamber .

a second chamber adjécent to and formed integral with said first chamber;

a porous member recewed in said second chamber;

a partition wall separatmg said first chamber from said second chamber said

pamtxon wall being formed with a‘communicating hole therethrough, said
_ hig is the replacement sheet
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sai d second chanber , said groove being i ‘n fluid communication with said
commini cating hole and aiding in the flow of air and ink between said first
and second chambers. 80. The systemof claim77,- 78 or 79, further
conprissing a projection fornmed on an inside wall of said second chanber
opposite said ink supply port, said projection conpressing said porous
menber agai nst said ink supply port. 81. Jhe system of any one of clains
77 to 80, whercommenicatirgriols expehding aldngi awelapicely senaflqyortiemof the lboctomoofl sail
entrance projecting into said second chamber. 82. The system of claim 77
to 81, wher ei rpartitory whllsubstantially dwayfoem theelateral extremes:thetenf osaidsecond shamber
second chanber is larger than the volunme of said second chanber. 83. The
syst em of any ‘oaumeRicating With 3aid fiystschamber threughcuaidedmamnurjcatingdialeical | y

an ink supply port extending through a bottom wall of said second chamber, said

ink supply port supplying ink to the exterior of said cartridge from said porous member;

~ anair vent port spaced from said ink supply port and comrhunicating hole to
provide ambient air to the interior of said second chamber, said porous member and said
first chamber containing ink;

the pressure in said first.chamber and said second chamber operatively being at a
value less than normal atmospheric pressure, with a pressure balance being maintained
between said first chamber and said second chamber by the surface tension of said porous
member in the vicinity of said communicating hole to maintain ink in said first chamber;
and

said first and second chambers, partition wall, communicating hole, air vent poi't
and ink supply port being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied from
said first chamber to said porous member in said second chamber as required until the
pressure balance between said first chamber and said second chamber is restored.

In accordance with a second aspect of the present invention there is provided an
ink tank cartridge for an ink-jet type recording apparatus comprising:

a first chamber; -

a second chamber adjacent to and formed integral with said first chamber;

a partition wall separating said first chamber from said second cﬁamber, said
partition wall being formed with a communicating hole therethrough, said
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially' away from the lateral extremes thereof, said second chamber

communicating with said first chamber through said communicating hole;

~ This is the replacement sheet
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extending rib formed on an inner face of said first chanber, said rib
assisting in the flow of ink. 84. The system of any one of clains 77 to’
83, further conprising a portion of said air vent port being fornmed in an
exterior surface of said cartridge and an air-inperneabl e seal i ng nenber
for selectively sealing said air vent port by engagenent with said exterior
surface when said ink cartridge is not used and unsealing said air vent
port when said i nkadaidingdpll dispased iresaid first chamber ektendingsinendinéction\essetially
claims 77 to 84, wherein said air vent port is fornmed at least in part as a
groove on sai perpsndieulat tossaid pastitiorswall at Ticentralgegion shereofand) extendingcbesweenssaid

groove is a neandering groove
partition wall and a wall of said first chamber situated opposite said partition wall, said

dividing wall being shaped so as to not block the flow of ink between sections of said
first chamber on either sidé of said dividing wall and between said first and second
chambers; | .

an ink supply port ekter;ding through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said ink cartridge;

a porous member recewed in said second chamber posmoned to dehver ink to
said ink supply port and '

an air vent port spaced from said ink supply port and communicating hole to
provide ambient air to the interior of said second chamber.

| In accordance with a third aspect of the present invention there is provided an
ink-jet type recording apparatus for outputting ink onto a recording medium, comprising:

a recording head for ejecting ink; |

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

a first chamber;

a second chamber adjacent to and- formed integral with said first chamber;

a porous member received in said second chamber;

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said
communicating hole éxtending along. a relatively small portion of the boﬁom of said
partition wall substantially away from the lateral extremes thereof, said.second chamber
communicating with said first chamber through said communicating hole;

an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said cartridge from said porous member;

This is the replacement sheet
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This is,the replacenent sheet 39 87. The system of cl ai'm 84, 85 or 86,
wheréin said exterior surface forns a part of a lid. 88. The system of
claim84, 85, 86 or 8790, wherein said sealing nenber conprises a main
portsi on, and a tongue piece which is renovably connected to said main
portion via a neck portion.

an air vent port spaced from said u'lks supply port and communicating hole to
provide ambient air to the interior of said second chamber said porous member and said
first chamber containing ink;

the pressure in said first chamber and said second chamber operatively being at a
value less than normal atmospheric pressure, with a pressure balance being maintained
between said first chamber and said second chamber by the surface tension of said porous
member in the vicinity of said communicating hole to maintain ink in said first chamber;
and

said first and'secoﬁd chambers, partition wall, communicating hole, air vent port
and ink supply poz"i being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied from
said first chamber to said porous member in said second chamber as required until the
pressure balance between said first chamber and said second chamber is restored.

In accordance with a fourth aspect of the present invention there is provided an
ink-jet type recording apparatus for outﬁutting ink onto a recording medium comprising:

a recording head for ejecting ink;

an ink tank cartridge being removably mountable onto said recording head of said
inl_c—jet type recording apparatus for delivery of ink thereto, said ink tank cartridge
further comprising: ' | '

a first chamber;

a second chamber adjacent to and formed integral with said first chamber;

a partition wall separating said first.chamber from said second chamber, said
partition wall being formed With a communicating hole therethrough, said
communicating hole extendihg along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof, said second chamber
.communicating with said first chamber through said communicating hole;

a dividing wall disposed in said first chamber extending in a direction essentially
This is the replacement sheet
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89. The system of claim88, wherein at |east one of different patterns
and'colours are printed on said main portion and said tongue piece, said
neck portion acting as a boundary between said main portion and said tongue
pi ece. 90. A nmet hod of providing ink to an ink-jet type recording head,
conprising the steps of: providing an ink tank cartridge having a first
chanber adapted to store ink and a second ghanber adapted to store a porous

menber i npr eﬂﬁf&ﬁi Wt & safd Shriifién wiﬂ'a@'af:éﬁt?il 18gien m&mma*&@ﬁa HRBbEh said

separated friom each other by use of a partition wall; comunicating in
bet ween sai dpdrtitieh walichndecwsld oﬁim‘ﬁm%hixhbw@dna@d@gpmml saif pardtib@kall, said

extending along a relatively small portion of the bottom of said
dividing wall being shaped so as to not block the flow of ink between sections of said
first chamber on either side of said dividing wall and between said first and second
chambers;

an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said ink cartridge; |

a porous member received in said second chamber positioned to deliver ink to
said ink supply port; and |

an air vent port spaced from said ink supply port and communicating hole to
provide afnbient air to the interior of said second chamber.

In accordance with a fifth aspect of the present invention there is provided a
system for supplying ink to an ink-jet type recording apparatus and outputting ink onto a

" recording medium, said system comprising:

a recording head foi ejecting ink;

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

a ﬁrst chamber;

a second chamber adjacent to and formed integral with said first chamber,

a porous member received in said second chamber;

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said |
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof, said second chamber
communicaﬁng with said first chamber through said communicating hole;

an ink supply port extending through a bottom wall of said second chamber, said

ink supply port supplying ink to the exterior of said cartridge from said porous member;
This is the-replacement shest
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partitiqQn wall substantially away from'the |ateral extrenes thereof ;

wi t hdrawi ng i nk from said porous nenber through an ink supply port

extendi ng through a bottomwall of said second chanber; providing anbient

air to said second chanber at a |ocation spaced fromsaid ink supply port;

mai ntai ning the pressure in said first and second chanbers bel ow nor mal

at nospheric pressure; and maintaining a pressure bal ance between said first

and second chanbearsaipwehtport spaced érohesaid ink supplyapoit amd communiching hole tde

vicinity of said comunicating hole; the withdrawal of ink from said porous

mermber t hr ouppevisigiambient aittophe ingenior of said second chamber, said porous member and said
first chamber containing ink;

the pressure in said first chamber and said second chamber operatively being at a
value less than normal atmospheric pressure, with a pressure balance being maintained
between said first chamber and said second chamber by the surface tension of said porous
member in the vicinity of said communicating hole to maintain ink in said first chamber; |
and

said first and secohd chambers, partition wall, communicating hole, air vent port

- and ink supply port being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied from
said first chamber to said porous member in said second chamber as required until the
pressure balance between said first chamber and said second chamber is restored.

In accordance with a sixth aspect of the present invention there is provided a
system for supplying ink to an ink-jet type recording apparatus and outputting ink onto a -
recording medium, said system éomprising:

a recording head for ejecting ink;

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

a first chamber;

a second chamber adjacent to and formed integral with said first chamber;

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof, said second chamber
communicating with said first chamber through said communicating hole;

a dividing wall disposed in said first chamber extending in a direction essentially

perpendicular to said partition wall at a central region thereof and extending between said
This is the replacement sheet
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upsetting the pressure bal ance bet ween said first and second chanbers so
that ink flows fromsaid first chanber to said second chanber until said

pressure bal ance is restored. 91. The net hod of claim 90, further

conprising the step of: This is the replacement sheet Date: ~40 formng

said air vent at least in part as a winding groove in a surface of said ink
8 .

partition wall and a wall of said first chamber situated opposite said partition wall, said
dividing wall being shaped so as to not block the flow of ink between sections of said
first chamber on either side of said dividing wall and between said first and second
chambers;

an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exteﬁor of said ink cartridge;

a porous member received in said second chamber positioned to deliver ink to
said ink supply port; and

an air vent port spéced from said ink supply port and communicating hole to
provide ambient air to the interior of said second chamber.

In.accordance with a seventh aspect of the present invention there is provided a
method of providing ink to an ink-jet type recording head, comprising the steps of:

providing an ink tank cartridge having a first chamber adapted to store ink and a
second chamber adapted to store a porous member impregnated with said ink, said first
and second chambers being separated from each other by use of a partition wall;

communicating ink between said first and second chambers through a
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof;

withdrawing ink from said porous member through an ink supply port extending
through a bottom wall of said second chamber;

providing ambient air to said second chamber at a location spaced from said ink
supply port;

maintaining thé pressure in said first and second chambers below normal
atmospheric pressure; and |

maintaining a pressure balance between said first and second chambers by the
surface tension of said porous member in the vicinity of said cqrnmunicating hole;

the withdrawal of ink from said porous member through said ink supply port
upsetting the pressure balance between said first and second chambers so that ink flows

from said first chamber to said second chamber until said pressure balance is restored.
This is the replacement sheet
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tank cartridge to protect the ink against evaporation. 92— - The—nethod of
cldim9l, further conprising the steps of: sealing said a seal
menber; renoving a portion of said seal to place the int ”H

supply tank in fluid conmunication with anbient air throu

groove. 93. The nethod of claim90, 91 or 92, further corrprl si ng the step
of strengthening said first conpartnent bysprow di ng a support wall

situated in said first chanber extending essentially perpendicular to said
partltlon wal |l at a central region thereof. 4

CLAIMS

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

a first chamber;

a second chambér adjacent to and formed integral with said first chamber;

a porous member received in said second chamber; '

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, sa'.id communicating
hole extending along a relatively small portion of the bottom of said partition wall
substantially away from the lateral extremes thereof, said second chamber
communicating with said first chamber through said communicating hole;

an ink supply port extending through a bottom wall of said second chambér, said
ink supply port supplying ink to the exterior of said cartridge from said porous member;

an air vent port spaced from said ink supply port and communié;ting hole to
provide ambient air to the interior of said second chémber, said porous member and said

first chamber containing ink;
" the pressure in said first chamber and said second chamber operatively being at
- a value less than normal atmospheric pressure, with a pressure balance being maintained
~ between said first chamber and said second chamber by the surface tension of said
porous member in the vicinity -of said communicating hole to maintain ink in said first

chamber; and

said first and second chambers, partition wall, communicating hole, air vent port
and ink supply port being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied
from said first chamber to said porous member in said second chamber as required until
the pressure balance between said first chamber and said second chamber is restored.
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This Sheet Has Been Repl aced 41 type récor di ng apparatus, for delivery of
ink fhereto said ink tank cartridge further conprising: La
second chanber adjacent to and fornmed integral with sai oﬂlﬂngmlc“mm “
partition wall separating said first chanber fromsaid secord * :

26

2. The ink tank cartridge of claim 1, further comprising a step portion formed at a
lower portion of said communicating hole, a groove connecting said first and second
chambers being formed in said ink cartridge below said step portion.

3. The inlc'I tank cartrid_ge of claim 1 or 2, further comprising a protrusion portion
formed on an inner surface of said partition wall on the side thereof facing said second
chamber, said protrusion maintaining a space about said communicating hole to aid in the
flow of ink therethrough. | |

4. The ink tank cartrfdge of claim ], 2 or 3, further comprising a step portion
formed below said communicating hole in said partition wall.

S. Tﬁe ink tank cartridge of claim 4, wherein the part of sa.id step portion adjacent
said first chamber is higher than the part adjacent said second chamber.
6. The ink tank cartridge of any one of the preceding claims, further comprising a
vertically extending thin groove formed in said partition wall above said communicating
hole on the side facing said second chamber, said groove being in fluid communication
with said comniunicating hole. and aiding in the flow of air and ink between said first and
second chambers.

7. The ink tank cartridge of any one of the preceding claims, further comprising a
projection formed on an inside wall of said second chamber oppbsite said ink supply
port, said projection compressing said porous member against said ink supply port.

8. The ink tank cartridge of any one of the preceding claims, wherein said ink
supply port includes a portion including its entrance projecting into said second chamber.
9. The ink tank cartridge of any one of the preceding claims, &herein the volume of
‘said porous member before placement in said second chamber is iaré,er than the volume
of said second chamber.

10.  The ink tank cartridge of any one of the preceding claims, further comprising a
vertically extending rib formed on an inner face of said first chamber, said rib assisti_hg

in the flow of ink. . :
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chanmber, said partition wall being forfmed with a communi catg
t her et hrough, said comuni cating hol e being positioned i nemmmmg.m,ﬂmmm
the bottom of said partition wall and extending along a portien .
wi dt-h of said partition wall as viewed in the direction of said bottom of
said partition wall; a dividing wall disposed i'n said first chanber
extending in a direction essentially perpgpdicular to said partition wall

Rl of sar ¢l o RSO arcfice B i Snd B B HERMGA R Flruler Wriifig A °
divi di ng walgortibebNehis ARRRA: St Béing Foraid ! agxgé&ée%ﬁbgasfxgﬁ%g @fl‘ %?d“&r&?d%eﬂagqg 4o

sections of said first chanmber on either si ng wal
bet ween sai dif-inigdrmesisle S€1iag InthETTBF Selectively sealing said air vent port by engagement

with said exterior surface when said ink car&idge is not used and unsealing said air vent
port when said ink cartridge is to be used.

12.  The ink tank cartridge of any one of the preceding claims, wherein said air vent
port is formed at least in part as a groove on said exterior surface.

13.  The ink tank cartri;lge of claim 12, wherein said groove is a meandering groove.
14.  The ink tank cartridge of claim 11, 12 or 13, wherein said exterior surface forms
a part of a lid.

15.  The ink tank cartridge of claim 11, 12, 13 or 14, wherein said sealing member
comprises a main portioﬁ, and a tongue piece which is removably connected to said main
portion via a neck portion. o |

16.  The ink tank cartridge of claim 15, wherein at least one of different patterns and
colours are printed on said main portion and said tongue piece, said neck portion acting
as a boundary between said main portion and said tongue piece.

17.  The ink tank cartridge of any one of the preceding claims, further comprising a
dividing wall disposed in said first chamber extending in a direction essentially
perpendicular to said partition wall at a central region thereof and extending between said
partition wall ;xnd a wall of said first chamber situated 6pposite said centre partition wall,
said dividing wall being shaped so as not to block the ink flow between sections of said
first chamber on either side of said dividing wall and between said first and second
‘chambers.

18.  The ink tank cartridge of any one of the preceding claims, wheréin said cartridge
is constructed to be removably mounted on said recording apparatus so that an ink supply
needle of said apparatus is received in said ink supply port.

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

a first chamber;

a second chamber adjacent to and formed integral with said first chamber;
This is the replacement sheet
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an ink supply port extending through a'wal | of said secondc

T Sai-d—
i nK supply port supplying ink to the exterior of said in Hidiii ; an
air vent port spaced fromsaid ink supply port and Commn,m ”mmﬁﬁﬂmﬂﬁ’
prowvi de anbient air to the interior of said second chanbet. €11@. 'n e
system of claim 109, and including a porous nenber received in said second

chanber positioned to deliver ink to saidggk supply port. 111. ~The
system of clai m alddditisd)¥aR isfpatRing AR Ak _cﬂﬁ‘Hﬁé’rrfrétﬁ shifiNeESRAL eé)}[éi',téﬂid nk

and said first chanber contains ink. This is the replacenent s
partition wall being formed with a communicating hole therethrough, said
communicating hole extending along a relatively small portion of the bottom of said
partitidn wall substantially away from the lateral extremes thereof, said second chamber
communicating with said first chamber through said communicating hole;

a dividing wall disposed in said first chamber extending in a direction essentially
perpendicular to said partition wall at a central region thereof and extending between said
partition wall and a wall of said first chamber situated opposite said partition wall, said
dividing wall being shaped so as to not block the flow of ink between sections of said
first chamber on either side of said dividing wall and between said first and second
chambers; |

| an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said ink cartridge;

a porous member received in said second chamber positioned to deliver ink to
said ink supply port; and

an air vent port spaced from said ink supply port and communicating hole to
provide ambient air to the interior of said second chamber.

20.  The ink tank cartridge of claim 19, wherein said porous member is impregnated
with ink and said first chamber contains ink. | |

21-. ~ The ink tank cartridge of claims 19 or 20, further comprising a step portion
formed at a lower portion of said communicating hole, a groove connecting said first and
second chambers being formed in said ink cartridge below said step portion.

22.  The ink tank cartridge of any one of claims 19 to 21, further comprising a
protrusion portion formed on an inner surface of said partition wall on the side thereof
facing said second chamber, said protrusion maintaining a space about said
communicating hole to aid in the flow of ink therethrough.

23.  The ink tank cartridge of any one of claims 19 to 22, further comprising a step
portion formed below said communicating hole in said partition wall.
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Thi s Sheet Has Been Repl aced 112. The s;}stem of claim2109, further

conprising a vertically extending thin groove forned in said partition wall
above said comunicating hole on the side facing said secogmm}mnmu”m”m
groove being in fluid comunication with said comunicatin :
in the flow of air and ink between said first and second chanbers. 1135 *
The system of claim 109, further conprisizg a projection fornmed on an

i nside wal | 2f. safHe gonldcahifiie T cRMRTS), wthebcth the Pt SERIRA ¥te1996hxons diljdbent
proj ection conpressing said porous nember agai nst .sai.d. 1 nk supply poH
said first chamber is higher than the part adjacent said second chamber.
25.  The ink tank cartridge of any one of claims 19 to 24, further comprising a
vertically extending thin groove formed in said partition wall above said communicating
hole on the side facing said second chamber, said groove being in fluid communication .
with said ¢ommunicating hole and aiding.in the flow of air and ink between said first and
second chambers.
26.  The ink tank cartridge of any one of claims 19 to 25, further comprising a
projection formed on an fnside wall of said second chamber opposite said ink supply
port, said projection compressing said porous member against said ink supply port.
27. foe ink tank cartridge of any one of claims 19 to 26, wherein said ink supply port
includes a portion including its entrance projecting into said second chamber.
28.  The ink tank cartridge of any one of claims 19 to 27, wherein the volume of said
porous member before placément in said second chamber is larger than the volume of
said second chamber.
29.  The ink tank car'tridge.bf any one of claims 19 to 28, further comprising a
vertically extending rib formed on an inner face of said first chamber, said rib assisting
in the flow of ink.
30.  The ink tank cartridge of any one of claims 19 to 29, further comprising a portion
of said air vent port being formed in an exterior surface of said cartridge and an air-
impermeable sealing member for selectively sealing said air vent port by engagement
with said exterior surface when said ink cartridge is not used and unsealing said air vent
port when said ink cartridge is to be used.
31.  The ink tank cartridge of any one of claims 19 to 30, wherein said air vent port is
formed at least in part as a groove on said exterior surface. |
32. The ink tank cartridge of claim 31, wherein said groove is a meandering groove.
33.  The ink tank cartridge of claim 30, 31 or 32, whereiﬁ said exterior surface forms

a part of a lid. io i 5
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114. _ The system of claim 113, wherein séi d ink suppl I ncl udes a

portion including its entrance projecting into said secH 'I”’
The system of claim 109, wherein the volune of said poro Wﬂm

pl acement in said second chanber is |arger than the volunme of sai "d Secbnd -
chanmber. 116. The system of claim 109, wherein the volunme of said porous -
menber before placenent in said second clgnber is |arger than the vol une of

sai d second ghanb®he inkltdnk cartridiee GHEAiRI3, 3151381 01 3B) Whekdifi ishidrselaignembstg a
vertically extending rib formed on an inner face of said first chanber,
sai d rib ass¢cthprisgs iammaihgottionyaad aitokgue piece which is removably connected to said main
portion via a neck portion. |
35.  The ink tank cartridge of claim 34, wherein at least one of different patterns and
colours are printed on said main portion and said tongue piece, said neck portion acting .
as a boundary between said main portion and said tongue piece. |
36.  An ink-jet type recording apparatus for outputting ink onto a recording medium,
comprising:
a recording head for ejecting ink;
an ink tank cartridge being removably mountable onto said recording heacf of said
ink-jet t);pe recording apparatus for delivery of ink thereto, said ink tank cartridge
‘further comprising:
a first chamber;
a second chamber adjacent to and formed integral with said first chamber;
a porous member received in said second chamber; |

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said communicating
hole extending along a relatively small portion of the bottom of said partition wall
substantially away from the lateral extremes thereof, said second chamber communicating
with said first chamber through said communicating hole;
communicating with said first chamber through said communicating hole;

an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said cartridge from said porous member;

an air vent port spaced from said ink supply port and communicating hole to

prowde amblent air to the mtenor of said second chamber sa1d porous member and sa1d

first chamber containing ink;

the pressure in said first chamber and said second chamber operatively being at a
value less than normal atmospheric pressure, with a pressure balance being maintained
between said first chamber and said second chamber by the surface tension of said porous
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118. The system of claim 109, further. conprising portion of said air
vent port being formed in an exterior surface of sald MI II

ai r-inperneabl e sealing member for selectively seali ngl ”j &m"ﬂm: I“ort
by engagenent with said exterior surface when said i.nk ‘caftrt dge i’s Aot
used and unsealing said air vent port when said ink cartridge is to be

used. 119. The system of claim 118, wexein said air vent port is forned
at |east in piniberdn thegvicinity of Said Tothnaunicating hole\to nsaintain ink in said first chamber;

and

said first and second chambers, partition wall, communicating hole, air vent port
and ink supply port being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied from
said first chamber to said porous member in said second chamber as required until the
pressure balance between said first chamber and said second chamber is restored.

37. The mk-Jet type recordmo apparatus of claxm 36, further comprising a vertically
extending thin groove formed in said partition wall above said communicating hole on
the side 'facing said second chamber, said groove being in fluid communication with said
commﬁnicating hole and aiding in the flow of air and ink between said first and second
chambers.

38.  The ink-jet type recording apparatus of claim 36 or 37, further comprising

a projection formed on an inside wall of said second chamber opposite said ink supply
port, said projection compressing said porous member against said ink supply port.

39. The ink-jet type recording apparatus of claim 36, 37 or 38, wherein said ink
supply port includes a portion including its entrance projecting into said second chamber.
40.  The ink-jet type recording apparatus of any of claims 36 to 39, wherein the
volume of said porous member before placement in said second chamber is larger than
the volume of said second chamber.

41. The ink-jet type recording apparatus of any one of claims 36 to 40, further
comprising a vertically extending rib formed on an inner face of said first chamber, said
rib assisting in the flow of ink. |

42.  The ink-jet type recording apparatus in any one of claims 36 to 41, further
comprising a portion of said air vent pdrt being formed in an exterior surface of said
cartridge and an air-impermeable sealing member for selectively sealing said air vent port
by engagement with said exterior surface when said ink cartridge is not used and

unsealing said air vent port when said mk cartridge is to be used.
This is the replacement Sheet
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43 120., The system of claim 118, wherei n said groove is ering
groove 121, e sysiemof claim 11, wherein said lllill;tullltlll,lfwlh!ﬁ
seal-ing nenber conprises a nain portion, and a tongue piece Wwhichis -
renovably connected to said main portion via a neck portion. 123. The
system of claim 122, wherein at |east ong2f different patterns -and colors
thei ﬁ[:]l nt ed4gn sgihd inkjen typser reterding apparant dmwniwmcinmidchinem pootisi on
formed at least in part as a groove on said exterior surface.
44, The ink-jet type recording apparatus of claim 43, wherein said groove is a
meandering groove. |
45. The ink-jet type recording apparatus of claims 42, 43 or 44, wherein said exterior
surface forms a part of a lid.
46.  The ink-jet type recording apparatus of claim 42, 43, 44 or 45, wherein said
sealing member comprises a main portion, and a tongue piece which is removably
connected to said main poﬁion via a neck portion.
47.  The ink-jet type recording apparatus of claim 46, wherein at least one of different
patterns aﬁd colours are printed on said main portion and said tongue piece, said neck
portion acting as a boundary between said main portion and said tongue piece.
48.  The ink-jet type recording apparatus of any one of claims 36 to 47, further
comprising a dividing wall disposed in said first chamber extending in a direction
essentially perpendicular to said partition wall at a central region thereof and extending
between said partition wall and a wall of s_aid first chamber situated opposite said centre
partition wall, said dividing wall being shaped so as not to block the ink flow between
sectioqs__. of said first chamber on either side of said dividing wall and between said first
ar_ld second chambers.
49. The ink-jet type recording apparatus of claim 48, wherein said cartridge is
constructed to be removably mounted on said recording apparatus so that an ink supply
needle of said apparatus is received in said ink supply port. |
50.  An ink-jet type recording apparatus for outputting ink onto a recording medium
comprising: |
a recording head for ejecting ink;
an ink tank cartridge being removably mountable onto said recording head of said

ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge

further comprising: i 2ola
prising This isl the replacement sheet

Date: b (% (Qlk

a first chamber;



as a boundary between said nmain portlon and sai d. t ongue ﬁﬂece 124,

system of claim 118, further conprising a projection f (m 'l]ﬂ Ill E!E
wal | of said second chanber opposite said ink supply |on

conpressi ng said porous member against said ink supply port 12%
system of claim 124, wherein said ink supply port includes a portion
including its entrance projecting into s@3d second chanber. 126. The
system'of cl ai m d3éconduhamber adjecenotoiami formedintegral with saidfivey chaafber;e

pl acement in said second chanber is |arger than the volunme of said second
chanber. 127. a Paetitiorswellnseffarating saidl it chdmberifrom said se¢ondehamberisaidpor ous
rember: partition wall being formed with a communicating hole therethrough, said
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extfemes thereof, said second chamber.
communicating with said first chamber tﬁrough said communicating hole;

a dividing wall disposed in said first chamber extending in a direction essentially
perpendicular to said partition wall at a central region thereof and extend'ihg between said
partition wall and a wall of said first chamber situated opposite said partition wall, said
dividing wall being shaped so as to not block the flow of ink between sections of said
first chmﬂber on either side of said dividing wall and between said first and second
chambers;

an ink supply port extending through a bottom wall of said second chamber, said
ink supply port supplying ink to the exterior of said ink cartridge;

a porous member received in said second chamber positioned to deliver ink to
said ink supply port; and

an air vent port spaced from said ink supply port and communicating hole to
provide ambient air to the interior of said second chamber.

51.  The ink-jet type recording apparatus of claim 50, wherein said porous member is

impregnated with ink and said first chamber contains ink.

52.  The ink-jet type recording apparatus of claim 50 or 51, further comprising a

vertically extending thin groove formed in said partition wall above said communicating

hole on the side facing said second chamber, said groove being in ﬂuid communication

with said communicating hole and aiding in the flow of air and ink betwéen said first and
| second chambers. | |

53.  The ink-jet type recording apparatus of claim 50 or 51, further comprising a

projection formed on an inside wall of said second chamber opposite said ink supply

port, said projection compressing said porous member against said ink supply port.

Thig is the replacement sheet
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before placenment in said second chanber is Iarger than the vol une of said
sedond chanber. 128. The system of claim 118,. furtslmmmgmﬂ'mmn
vertically extending rib forned on an inner face of l

said rib assisting in the flow of ink. 129. A net hod for prBwﬂln’glnk
to an ink- Jet type recording head, This is the replacenent sheet Date:
34

54.  The ink-jet type recording apparatus of any one of claims 50 to 53, wherein said
ink supply port includes a portion including its entrance projecting into said second |
chamber.
55.  The ink-jet type recording apparatus of claim 53 or 54, wherein the volume of
said porous member before placement in said second chamber is Iargér than the volume .
of said second chamber.
56.  The ink-jet type recording apparatus of any one of claims 50 to 55, further
comprising a vertically extending rib formed on an inner face of said first chamber, said
rib assisting in the flow of ink.
57.  The ink-jet type recording apparatus of any one of claims 50 to 56, further
comprisiz;g a poftion of said air vent port being formed in an exterior surface of said
cartridge and an air-impermeable sealing member for selectively sealing said air vent port
by engagement with said exterior surface when said ink cartridge is not used and
unsealing said air vent port when said ink cartridge is to be used.
58.  The ink-jet type recording apparatus in any one of claims 50 to 57, wherein said
air vent port is formed at least in part as a groove on said exterior surface.
59.  The ink-jet type recording apparatus of claim 58, wherein said groove is a

' meandering groove.
60.  The ink-jet type recording apparatus of claims 57, 58 and 59, wherein said
exterior surface forms a part of a lid. .
61.  The ink-jet type recording apparatus of claim 57, 58, 59 or 60, wherein said
sealfng member comprises a main portion, and a tongue piece which is removably
connected to said main portion via a neck portion.
62.  The ink-jet type recording apparatus of claim 61, wherein at least one of different
patterns and colours are printed on said main portion and said tongue piece, said neck
portion acting as a boundary between said main portion and said tongue piece.
63. A system for supplying ink to an ink-jet type recording apparatus and outputting
ink onto a recording medium, said system comprising:

a recording head for ejecting ink;



cartridge having a first chanber adapted to store ink

This Sheet Has Been Re | aced conprising t he steps of: ovi di n
adapted to store a porous nenber inpregnated with sai Ui"

nmlféﬂﬁﬂﬁ?lrh”k_”%%’d

first and second chanbers from each other by use of a partltlon

comuni cating ink between said first and second chanbers throu
comuni cating hol e adj acent the bottom ofggaid partition wall

gha
and ext endi ng

only a portion ofard iR tkidatridige being remolvatily asountdble Sifto shidwecbrdingtlitad of said

direction of the bottom of said

ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge
further comprising:

a first chamber;

a second chamber adjacent to and formed integral with said first chamber;

a porous member received in said second chamber;

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said
communicating hole exteﬁding along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof, said second chamber
communi;:ating with said first chamber. through said commﬁnicating hole;

an ink supply port extending through a bottt;m wall of said second chamber, said
ink supply port supplying ink to the exterior of said cartridge from said porous member;

| an air vent port spaced from said ink supply port and communicating hole to
provide ambient air to the interior of said second chamber, said porous ember and said

first chamber containing ink; .

the pressure in said first chamber and said second chamber operatively being at a
value less than normal atmospheric pressure, with a pressure balance being maintained
between said first chamber and said second chamber by the surface tension of said porous
member in the vicinity of said communicating hole to maintain ink in said first chamber;
and

said first and second chambers, partition wall, comﬂlunicating hole, air vent port
and ink supply port being positioned and dimensioned so that when said pressure balance
between said chambers is no longer maintained as said ink impregnated in said porous
member is at least partially transmitted through said ink supply port, ink is supplied from
said first chamber to said porous member in said second chamber as required until the
pressure balance between said first chamber and said second chamber is restored.
64. The system of claim 63, further comprising vertically extending thin groove

formed in said partition wall above said communication hole on the side facing said
This is the replacement sheet

Date: 5(;[“}9’
Fhisis-thereplacement sheet



partition wall; wthdrawing ink from sai d porous nenber—through an ink

supply port extending through a wall of said second ch ] i ng
anbient air to said second chanber at a | ocation spaceammmlgmu“lmmm -
supply port. 130. The nethod of claim 129, further conpristngtthe steps
of : maintaining the pressure in said first and second chanbers bel ow nor nal

atnospheric pressure; maintaining a presgge bal ance between said first and
second chanfewond keliamber, said fgeesvettRiry @Tliid combfiniarion withevalde¢onmuhiogting hole

vicinity of said
and aiding in the flow of air and ink between said first and second chambers.
65.  The system of claim 63 or 64, further comprising a projection formed on an
inside wall of said second chamber opposite said ink supply port, said projection
compressing said porous member against said ink supply port.
66.  The system of claim 63, 64 or 65, wherein said ink supply port includes a portion
including its entrance projecting into said second chamber.
67.  The system of claim 63, 64, 65 or 66, wherein the volume of said porous member
before placement in said sécond chamber is larger than the volume of said second
chamber.
68. The system of any of claims 63 to 67, further cbmprising a vertically extending
rib formed on an.inner' face of said first chamber, said rib assisting in the flow of ink.
69.  The system of a;ny one of claims 63 to 68, further comprising a portion of said air
vent port being formed in an exterior surface of said cartridge and an air-impermeable
sealing member for selectively sealing said air vent port by engagement with said
exterior surface when said ink cartridge is not used and unsealing said air vent port when
said ink cartridge is to be used.
70.  The system of any one of claims 63 to 69, wherein said air vent port is formed at
least in part as a groove on said exterior surface.
71.  The system of claim 70, wherein said groove is a meandering groove.
72. The system of claim 69, 70 or 71, wherein said exte;ior surface forms a part of a
lid.
73. .The system of claim 69, 70, 71 or 72, wherein said sealing member comprises a
main portion, and a tongue piece which is removably connected to said main portion via
a neck portion.
74,  The system of claim 73, wherein at least one of different patterns and colours are
printed on said main portion and said tongue piece, said neck portion acting as a

boundary between said main portion and said tongue piece.
This is the replacement sheet



comunicating hole; the wit hdrawal of ink from said porous menber t hrough
sai d ink supply port upsetting the pressure bal ance bet

second chanbers so that ink flows fromsaid first chanbiﬂl!ﬁﬂﬂ““ljwlls[ﬂm'nd
* L . *

~until said pressure balance is restored. Date:

, 37
75.  The system of any one of claims 63 to 74, furthér comprising a dividing wall

disposed in said first chamber extending in a direction essentially perpendicular to said
partition wall at a centrﬁl region thereof and extending between said partition wall and a
wall of said first chamber situated opposite said centre partition wall, said dividing wall
being shaped so as not to block the ink flow between sections of said first chamber on
either side of said dividing wall and between said first and second chambers.

76.  The system of any one of claims 63 to 75, wherein said cartridge is constructed to
be removably mounted on said recording apparatus so that an ink sﬁpply needle of said
apparatus is received in said ink supply, port.

77. A system for supplying ink to an ink-jet type recording apparatus and outputting
ink onto .a recording medium, said system comprising: '

a recording head for ejecting ink;

an ink tank cartridge being removably mountable onto said ink-jet type recording
apparé.nls for delivery of ink thereto, said ink tank cartridge further comprising:

a first chamber;

a second chamber adjacent to and formed integral with said first chamber;

a partition wall separating said first chamber from said second chamber, said
partition wall being formed with a communicating hole therethrough, said
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof, said second chamber
communicating with said first chamber through said communicating hole; |

a dividing wall disposed in said first chamber extending in a direction essentially
perpendicular to said partition wall at a central region thereof and extending between said
partition wall and a wall of said first chamber situated opposite said paftition wall, said-
dividing wall being shaped so as to not block the flow of ink between sections of said
first chamber on either side of said dividing wall and between said first and second
chambers; |

an ink supply port extending through a bottom wall of said second chamber, said

ink supply port supplying ink to the exterior oﬁ.ﬁ?écll in} gaq%lb%%ment shest
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131. . The nethod of claim 130, further corrprl sing the step of T formng
said air vent at least in part as a w nding groove in I nk
tank cartridge to protect the ink against evaporation. ai]lwllﬂnﬁlmuﬂmm
of e¢laim 131, further conprising the steps of: sealing said groove Wth a
seal nmenber; renoving a portion of said seal to place the interior of said
i nk supply tank in fluid communication wigd anmbient air through said
wi ndi ng groove. Jaﬁqmus merhBer FREHEH iPdaid sRbhd clattbet peit Bfid oOdelvES kot he
step of strengthening said first conpartment by providing a support wall
si tuat ed i ngsgidiidk supply pefiagher extending essenti aI |y perpend| cular to said
partition wall at a centr al regi on

an air vent port spaced from said ink supply port and communicating hole to

provide ambient air to the interior of said second chamber.

78.  The system of claim 77, wherein said porous member' is impregnated with ink and
said first chamber contains ink.

79.  The system of claim 77 or 78, further comprising a vertically extending thin
groove formed in said partition wall above said communicating hole oh the side facing
said second chamber, said groove being in fluid communication with said communicating
hole and aiding in the flow of air and ink between said first and second chambers.

80. 'I:fm system of claim 77, 78 or 79, further comprising a projection formed on an
inside wall of said second chamber opposite said ink suﬁply port, said projection
compressing said porous member against said ink supply port. |

81.  The system of any one of claims 77 to 80, wherein said ink supply port includes a
portion including its entrance projecting into said second chamber.

82.  The system of claim 77 to 81, wherjein the volume of said porous member before
placement in said second chamber is larger than the volume of said second chamber.

83.  The system of any one of claims 77 to 82, further comprising a vertically
extending rib formed on an inner face of said first chamber, said rib assisting in the flow
of ink.

84.  The system of any one of claims 77 to 83, further comprising a portion of said air
vent port being formed in an exterior surface of said cartridge and an air-impermeable
sealing member for selectively sealing said air vent port by engagement wifh said
exterior ;urface when said ink cartridge is not used and unsealing said air vent port when
said ink cartridge is to be used. |

85.  The system of any of claims 77 to 84, wherein said air vent port is formed at least
in part as a groove on said exterior surface.

86.  The system of claim 85, wherein said groove is a meandering groove.

This is the replacement sheet

Date: (»l‘% {W’



thgreot.

-
(AR L A I

: . 39
87.  The system of claim 84, 85 or 86, wherein said éxterior surface forms a part of a

lid.
88.  The system of claim 84, 85, 86 or 8790, wherein said sealing member comprises
a main portion, and a tongue piece which is removably connected to said main portion
via a neck portion.
89.  The system of élaim 88, wherein at least one of different pattemé and colours are
printed on said main portion and said tongue piece, said neck portion acting as a
boundary between said main portion and said tongue piece.
90. A method of providing ink to an ink-jet type recording head, comprising the steps
of:

pfoviding an ink tank cartridge having a first chamber adapted to store ink and a
second chamber adépted to store a porous member impregnated with said ink, said first
and second chambers being separated from each other by .use of a partition -wall;

communicating ink between said first and second chambers through a
communicating hole extending along a relatively small portion of the bottom of said
partition wall substantially away from the lateral extremes thereof;

withdrawing ink from said porous member through an ink supply port extending
through a bottom wall of said second chamber;

_ providing ambient air to said second chamber at a location spaced from said ink

supply port;

maintaining the pressure in said first and second chambers below normal
atmospheric pressure; and |

maintaining a pressure balance between said first and second chambers by the
surface tension of said porous member in the vicinity of said communicéting hole;

the withdrawal of ink from said porous member through said ink supply port

upsetting the pressure balance between said first and second chambers so that ink flows

-from said first chamber to said second chamber until said pressure balance is restored.

91.  The method of claim 90, further comprising the step of:
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forming said air vent at least in part as a winding groove in a surface of said ink

tank cartridge to protect the ink against evaporation.
92.  The method of claim 91, further comprising the steps of:

sealing said groove with a seal member;

removing a portion of said seal to place the interior of said ink supply tank in
fluid communication with ambient air through said winding groove.
93.  The method of claim 90, 91 or 92, further comprising the step of strengthening
said first compartment by providing a support. wall situated in said first chamber

- extending essentially perpendicular to said partition wall at a central région thereof.



