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The present invention relates generally to an ink-

supplied printer heed 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 dampehing 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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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
npunted on a novable carriage, and in particular an ink jet cartridge in
whi ch upon depletion of the ink fromthe_old cartridge, is replaced with a
new ink cartridge. A prior art ink jet p?inter in which an ink containing

~unit and an jnk jet regcording are .0on a ri di Ios
in Eurod‘é’jﬁ l%ﬁeéﬁ &gﬁaf’l"oﬂnfe\ﬁag Bg?nggfp PX1PRe © (f?é’l §g§( f‘? %’Ch d
or der t@am&mmgepri@tregl&ae&uwethcauaedr b.ylh/ararammg).f the ink Ievel or
air bqbb#es—dee—%e—ﬁﬁlﬂ"n“ fe—fak-cartrid v T,
movergnt™af t he caf? a&é‘ppp'ﬁe Wt%”%t £PRe? | ‘ggg?v#g’e hé}?f)"?vé%;g&% 5:
first égiavm.in which no ink ribbon is used, but ink is supplied
ink taﬁﬁ\tq the distal ends of the wire and transfer
s of these ink

wires'direcziy\to a sheet of print paper. Portj
. supply systems, fhc%gging the supply tan thereof, are also
adaptable to be used in~ink jet type printers.

In the parent applieations’%b this application, improved
ink storage and delivery was achzeved by providing a porous member
in an ink tank that essentlally f\lled. the tank and carried

essentially the entire supply of ink. It wa ound that while this

construction offered substantial improvement ovér\Epe prior art,
5 the use of the full porous member limited the quant1tj>b~ ink which
i would be stored in an ink tank of a given size, increasxt the
?/jrequency of ink tank replacement.

A prior art ink jet printer in whlch an ink containing

unit and an lnk 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
bubbles must be stopped from entering a ggg;g;;éze&~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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of the container adjacent the recording head houses ink inpregnated in a
porous nenber, and a second region contains liquid ink wi thout a porous
meitber. This structure enables-the ink to be conducted to the recording
head via the porous nenber so that the problens This is the repl acenent
sheet 2 bubbl es nmust be stopped fromgntering a pressure chanber, such
as that for an ink jet printer in which a piezo-electric vibrator is used
as an actuator forAcpbrdimgiliygn. a ink Jjet printer which solves the

above-mentioned problems is derived.

SUMMARY OF THE INVENTION

Generally speaklng, in accordance with the present
invention, there is provided an ink-supplied printer Wead. Ink is
supplied to the-prlnter head by an ink supply system, including an
ink tank having an ink supply port and a pair of side walls. An
ink absorbing member is contained therein adjacent the ink suppiy
port which occupies less than the total wvolume of the ink tank.
A—plurality-of-cupport-members—extendwithin-theinktank-beotween
the—opposed—side—walls,—positioned—to—locate—the—ink—absexbing
member—against—the—ink—supply-pert—and—£for-dampening-movement—of
the-ink-in-the-portion—of-the—ink-supply-tank-not—occupied-bythe
ink—absorbing-member~ The walls of the ink supply tank may be
transparent so the user can more easily determine the amount of ink
remaining in the ink supply tank.

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

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

When an ink supply needle of the recording head is
inserted into the ink sﬁpply port, the tip of the needle
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Accordingly, an ink jet printer which solves the above-nenti oned probl ens
Is derived. Accordingly, it is an object of the invention to provide an

i aproved ink cartridge for an ink jet printer. It is an object of the
present invention to provide a high-quality and highly reliable

I nk-supplied printer of a sinple constrdttion which is capable of supplying
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invemﬂﬁghégrpEOV'g%li fbrﬁgafég 5 Qkfgi&oarkﬂggﬁnk 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 B&=ad of a
simple construction which is capable of supplylng a stable and
approprlate quantity of ink from an ink tank to ehe printer head.
and is less subject to the influence of environmental changes such
as temperature or atmospherlc variations.

It is a further object of the invention to prov1de a cartridge
for an ink jet printer which can be mounted using minimal force and
with a large tolerance for misalignment of the ink supply needle,
which can coopérate with a recording head to attain a sufficient
hermetic seal, while producing a dead space as small as possible.

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

Still 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 tol erance for

m sal i gnment of the ink supply needle, which can cooperate with a recording
head to attain a sufficient hernetic seal, while producing a dead space as
smal | as possible. Yet another object of the invention is to prevent air
bubbl es fromentering the recordi ng heag while maintaining a negative
pressure in the chanber containing the porous nmenber. Still other objects,

features and advant agesBRIEFhDESCRIPITON)OFTHEN DEARINGS: one nore appar ent
accompanyi ng. r s Ao Fouh SOSPERabRIRS o GRY IACBL, kedirence 1o
i nvent ihad ate sthen Lioy lwewi ngf descsipanonetakﬂnﬂenam@nnﬂctxpm wiiicht | the
SENS€. accompanying drawings, in which:
-“\ FIG. 1 is an exploded perspective view of a wire dot
printer head according to an embodiment of the present inventiopn/
* FIG. 2 is a vertical cross-sectional view of the pripter
head shown in FIG. 1;
\\ FIG. 3 is an exploded perspective view of an i guide
for use w1th a wire dot printer according to the present invention;
FIG. 4 is a perspectlve view, partly cut a . of an ink
tank accordlng to the present invention; ///%
FIG. les a side elevational view showjifig the manner in

which said ink taﬁk is mounted in place on :rgr{nt head;
FIG. 6 is a' vertlcal cross-section iew of an ink guide
for a wire dot prlnter accordlng to a;gxher embodiment of the

present lnventlon H

., s
. 5

FIG.. 7 is an exﬁlqded petspé&tive view of an ink guide
" for a wire dot printer according,fb another embodiment of the
'g present invention; -E\;f
: FIG. 8 is an exploded/ erspective view of an ink tank
i according to a still furthe;yembddiment of the present invention;
FIG. 9 is a perspéctive vie partly broken away, of an
ink tank according to the” invention; i
FIG. 10 is afschematlc view illustrative of the manner |

in which air trapped/in the ink tank of FIG.\9 is expanded;

g FIG. 11 ,4is a schematic view of an arxangement of wires :
. according to therpresent invention used'w1th a seveén-color wire dot |

i printer; ;f g
: ' gIé. 12 is a perspective view of an ink ta according
1 to a fur}ﬁer embodiment of the present invention with \the cover
iremoveqi'shown exploded from an ink jet print head;

' ' FIG. 13 is a cross-sectional view of the ink tank of FIG.
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In accordance with a first aspect of the present invention there is

provi
conp
each

a pl

parti
di sp(

= e mm— vy,

ded an ink tank cartridge for an ink-jet type recordi ng apparatus,

ir al ™, of partition walls disposed in said cartridge, each said
tion b&IGy fit nksl ai perspeauive caiewmgofione fimkrethnkeweth

)Sggvggtvﬁ&?oé&ld according to a still further embodiment o
present invention; '
FIG.. 15 is a side cross-sectional view of e ink tank

the

| of FIG. 14; \s

; FIG. 16 Is a perspective view of an kﬁﬂ tank with the
cover removed according to a still furths,t/embodlment of the
g present invention; \\\ -

; _ /s
i FIG. 17 is a crosglsectional wigw of the ink tank of FIG.

e
. /

: FIG. 18 is a side elsyat{onal-view of an ink jet type
 printer of the present inventien with\the ink supply tank in cross
- section.

: FIG. 19 is a é;spectlve view of\an ink tank according
, to still another embodiment of the present lnvenylon shown exploded
- from an ink jet prlnt head; “n

FIG. .30 is a cross-sectional view of™an ink tank
| according to a still further embodiment of the present-invention;
FIG. 21 is a cross-sectional view of an Ink tank
accoiding to a further embodiment of the present invention; “and
' FIG. 22 is a cross sectional view of an ink ta

L@ccordlng to a further embodiment of the present invention.

M.sing: a plurality of first chanbers; a plurality of second chanbers,
second chanber being adjacent to ad associated with a first chanber

- iFIG 232is a cross-sectional view of a multi-color ink

jet printer cartridge constructed in accordance a first mdditicmal-
embodiment of the invention;

FIG. 2#3is a cross-sectional view of the first -sdditional
embodiment rotated 90° from the view in FIG. é%,

FIG 25%is a perspective view show1ng the ink cartridge
of FIGS. 23 and é% with the lid removed;

FIG. 26°is a perspective view showing a single color ink
cartridge constructed in accordance with a second adeitionat
-embodiment of the invention; :
b o _ 2
FIG. 27(a) is a bqﬁ?;m plan view of the lid of FIG. 233;

FIG. ai(b) is a botlem plan view showing the 1lid 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; This Sheet Has Been Re
] as peen m

(]




3 associ ated chanbers, said comunicating hole extending along a relatively
smal | portion of the botton1of said partition wall substantially away from
the lateral extrenmes thereof, said second chamber communicating with said
first chanber through said connunicatin hole a plurality of ink supply

ports, each extending through a bottom of a respective one of said
plurality of secaond ch ers, said pIuralltM I nk supplé gorts suppl yi ng
ink to the exteri®otCof 2844 é&rPHQiﬁ§s1ﬁqc§ﬁ°QﬂﬁcV%?Vth WaRfefs Pafking

associ giegtbexeGofith CRantiens Hepply f AeERIeas ngRe it diltdralit t ind akYc¥dance
menber 'Qh?%ﬁuaof sai d, second chanbers positioned to deliver ink to its

lnventlon,
FIG. 23(b) is a cross-sectional view of the packing
member prior to 8.;:.nsertion; --
FIG. 2% is a graph showing the relationships of the ink

. ef r¢ssuw
consumption, the' izk level, and the amount of ink remaining in an

7

FIG. 3P is a partial cross-sectional view of the ink

ink chamber;

cartridge showing the boundary between ink and foam chambers in
accordance with a third pdditiomal embodiment of the invention;
FIG. aéois a partial cross-sectional view of the ink.
cartridge showing the boundary between ink and foam chambers in
accordance with a fourth additiomal embodiment of the invention;
FIG. 3é,is a partial cross-sectional view of the boundary
between ink and foam chambers of an ink cartridge constructed in
accordance with ﬁbfifth atdditional embodiment of the invention;
FIG 33 is a cross-sectional view taken along line 33-33
of FIG. 3@‘ /3
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 addiTtiomal embodiment of the

invention:
/9FTG 3g-ls a cross- sectlonal view taken along line 35-35
of FIG. 24;

' & '
FI1IG. 36 is a cross-sectional view showing an ink

cartridge constructed in accordance with a seventh addittonal
embodiment of the invention;

FIiG. &46 is a cross-sectional view showing an ink

cartridge constructed in accordance with a eighth ‘additienad.
embodiment of the invention;

FIG. 3d7is a cross-sectional view showing an ink
cartridge for an ink jet printer constructed in accordance with a
ninth addéetiorat embodiment of the invention; and

FIG.‘3§£is a cross-sectional view of the ninth asdit-trmat
embodiment of the invention rotated 90° from FIG. Bé.
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associ ated ink supply port; and an air vent port conmuni cati ng between each
sai d second chanber and the exterior of said cartridge at a | ocation spaced
frrom said i nk supply port and conmuni cati ng hole. According to a second
aspect of the present invention, there isgprovided an ink -get type
recordi ng apparatus for outputting ink onto a recordi ng nmedium conpri sing:

a recording head for @mRFHGrIGN ORNFyE PRIEFERRRD ORUBODEMENTS cartridge
renovabl y nountabl e_.ont 0 sal d_recordin e recordlqg

—_7T_Tr_T__—7T_—?—F_—_—
appar atus for deli v%r?rbﬂtﬁﬁkh?ﬁ‘ér%?ﬁorgéﬁ‘a Fﬂktlﬁ%rﬁr%%ﬁ?# ’o‘b’é‘g Hhen mand
a plural idgedfifi f6brchbamber printer plotter or color image printer and has

four-color ink systems and +wires—er ink jets corresponding
respectively to four ink colors. The four-color printer plotter

employs black, red, green and blue inks, and moves the head or a

- sheet of print paper or both and then g:gie:ts:a:nzre;:cz.ejects
ink wi : as in a conventional ink

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

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

The preéent invention is concerned primarily with the
printer head, and in particular with the ink tanks, and detailed
description of the overall printer construction will be given only

by way of a single example.
\

FIG. 1 is an exploded perspective view of a i ead,
and FIG. 2 is a ver i 1—view of the printer head
constructed in q,gozéance with the inv 3 An ink tank, shown

o e
"

This Sheet Has Been Reilac

AR




a plurality of second chanbers, each second chanber being adjacent to and
associated wth a first chanber; a pluraVity of partition walls disposed in
sai d cartridge, each said partition wall fbeing forned with a comuni cating
hol e formed therein di sposed between said associ ated chanbers, said

communi cating hol %‘vﬁlt q_g&%gg?aaﬁgt%&{gﬁéwegﬂoﬁm#'aﬂoiﬁkoguﬁfalyhgybebhom

of said partition y away fromthe Tateral extrenes
thereof, w3 dsecdnk-clamberypmestaading vappesatus f | ascordanper tohr ongh
sai d comuni_cating hole; a plurality of ink supply ports, each extending

through a SFQERSRH 10hfthe RISRRAT VRN sai d plurality of second
chanbers, said ply @diht fkalnkns¥PP! ¥£PRRIEnk-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 passagé 2b of the connecting member 2, so that
the print head unit 1 emits ink droplets in accordance with print
signals.

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

The recording head may be of any structure such as
described in European Patent Publication Nos. 581,531, 609,863,
584,823 and so on.
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4 supplylng ink to the exterior of said cartridge, all of said first
chambers and associ at ed second chanmbers being forned as an integral unit; a
porous nenber in each of said second chanmbers, positioned to deliver ink to
its associated ink supply port; and anvg%r'vé port conmuni cati ng between
each gaid second chanber and the exteri of said cartridge at a | ocation

spaced f.rom said ik 15\ bRk t20f v ERETUR, C2hk "Sa A B uni formly supplied

\. 3
through a simple construction from an ink tank to a printer hea

and ink is uniformly provided to the printer head for produci
the

.invention;\ink flow will not’ be interrupted in an ink gydde path

uniform™.and proper ink density. In the printer head

to prevent §h~ink supply failure. A quantity of ink sorbed in

the ink guide“path is smaller than would be absgrbed with a

conventional arr&ngement in which a porous member ¥§ used to apply
ink directly to the“tip end of the wire. Theref

antity, and all the

e, any wasted ink
which is not used for\printing is of a small
ink in an ink tank can éffect;vely be used £06r printing. When the
ink tank runs short of 1ﬁk and the ink/in the tank is rendered
highly viscous by being drled>at high tefmperature; or is solidified
and thus failing to supply lnk ‘a\ea ridge ink tank can be mounted

in place so that fresh ink can imm&gdiately be supplied to the print

head for resuming desired prlntlng\bperatlon
According to the prlnter head of the present invention,
no ink flow lnterruptlon oécurs 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 uﬁaeSLred ink spots.
Ink will not enter the printer head mechaﬁ\sm, preventing
. malfunctionin - The cartridge ink tank can easily besdetached and
i attached foyx”ink replenishment.

Since the ink supply system of the invention
in congtruction, it takes up a small space. Where a mul
prin “er head employs ink supply systems of the invention, the\ink
‘ e9pply systems for different ink colors can be spaced widely

/that mixing of colors can be avoided.

The ink cartridge is aXse configured so as to be mounted
with a small force and with accommodating a misg}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
additionad 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. iﬁ. Each of the three compartments-504,
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According to a third 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 recordi ng nedi um sal /systen1conpr|5|ng a recording

head for ejecting ink; and a multi-col our-ink tank cartridge renovably
nount abl e onto said recording head of fd ink-jet type recordlng apparatus
for delivery of thereto, said ink tank cartrid di urallty

of first0 %haﬁﬁgr§°%aﬁﬁlﬂ%ﬂ*qﬁﬂcﬁys%cﬁﬁﬂtﬁﬁaPB§F§ CH% foam
bei ng admamnetstslaodsaasoerasgﬂ”mhbﬂsﬁnglastespeﬁbﬁve porous member 520,

520° 'or 520” and ink chambers 512, 512° or 512" which are adapted
to contain liquid ink. Foam chambers 511, 5117, 511 are
dimensioned to receive a respective porous member 520, 520° 520

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
respective foam chambers 511, 511° or 511”, so as to be compressed
while being retained in the respective foam chamber in a preferred
embodiment. The ratio of the capacities of each foam chamber 511,
511" or 511” and each ink chamber 512, 512° or 512” is selected so
that each foam chamber 511, 511° or 511” is dimensioned to hold 20
to 30% more ink than the respective ink chamber 512, 512° or 512”

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

Ink supply ports 513, 513’ and 513" (not' shown), chamber
511 being exemplary of each chamber 511, 511’ and 511”, are formed
in main container 501 within a 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”. S gmd 3

Referring now to FIé‘Vﬁi\/%he upper end of the main
container 501 is sealed by a lid 516. Two ink filling ports 514
and 515 are formed at positions on lid 51% corresponding to foam
chamber 511. Similarly, as shown in FIG. 29(a), each chamber 511,
5117 and 511" includes corresponding ink filling ports 514 and 515,
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a pIurallty of partition walls disposed in said cartridge, each said
partition wall being formed with a communicating hole fornmed therein
dirsposed between sai d associ ated chanbers, said comruni cating hol e
extending along a relatively small portion fﬁ/the bottom of said partition
wal | substantially away fromthe |ateral28€xtrenes thereof, said second
chanber communicating with said first chanber through said comuni cating
hol e; age‘lu’r alnid P15 ;i minds Sy apot 54,5 “eac Rregeetdions SHiteugnda Sidik 0 MlGal |
of are ctiMe, o | f +38C sakd Uleglei f
i nk suppl y por S %%éy?%ig Eb%gdt 1é’\‘%f,'f'tglxttz,\lr| g_r%%”{‘ sal é(a'fteratra"k:' lR,h glal6 %¥1CP
said fiBge mémosl%dnaﬁggm ghanbezchbhl, csrraret isainnpunst Lagports

integrals1¥nidnd 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 lid 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 511”. Recesses 523, 523 and 523"
(collectively “523"), which define spaces having a fixed opening
area, are formed at the upper end of respective protrusion portions
522. Through holes 524, 524° and 524" (collectively "524") are
disposed within the respective protrusion portions 522. One end
of each through hole 524 is in fluid communication with the spaces
defined by recesses 523 and the other end with a respective packing
{collectively "530"), which will be hereinafter described. Filters
525, 525° and 525” (not shown) (collectively "525") are fixed to
the upper end of recesses 523 respectively.

. . Packing members 530 of which only 530 is shown, are
disposed at the lower end of ink supply ports 513, 513° and 513”
respectively and are made of a resilient material such as rubber.
Packing members 530, are configured as a funnel-shaped packing
which opens upward. The lower ends of tubular portions 531 are
thicker than the other portions. The respective upper peripheral
edges 533 of taper portions 532 of respective packing members 530
contact with step portions 513a of respective ink supply ports 513,
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a porous nenber in each of said second chanbers positioned to deliver ink
to its associated ink supply port; and- an air vent port communicating
bet ween each said second chanmber and the exterior of said cartridge at a
| ocation spaced fromsaid ink supply port ap conmuni cating hol e. According
to a fourth aspect of the present invegk%on there is provided a nethod for
providing ink to an ink-jet type recordrg head, conprising the steps of:

orovi di g 3n L0k 430K CRLLL 098,024/ QLafel) Y5l bV eBlmblr 34 ANBEBE LR s 1ons
- 535 received by sizgggé portion 527 within the inner wall of ink
supply port 513. The boundary between tubular portions 531 and
taper portions 532, are configured as thin connection portions 534.
In this design, packing members 530 are fixed by tubular

portions 531 to respective ink supply ports 513. Additionally,
upward movement of upper peripheral edges 533 is prevented by
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(éi;the respective ink supply port 51;75;fthe
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”7 from ink chambers 512, 512° and 512" respectively. Slots
519a, 519a’ 519a” which extend from—tho—bottom—ci—container—S]
a predetermined height are formed to be in communication with

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

511 and 512, 5117 and 512°, and 511” and 512“, porous members 520,
520° and 520”7 are housed in the foam chambers 511, 511° and 5117
respectively in such a manner that each porous member is held
against the respective communicating hole 519, 519° or 519”. 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 only a portion of the length of
partition 510 formed thereat. '

In a second additienat embodiment of the invention an ink
cartridge is utilized for a single color ink. A cartridge 5100 for

- _
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|nk and a plurality of second chanbers adapted to receive a respective
porous menber inpregnated with ink, each of said first and second chanbers
bei ng separated from each other by a partition wall; comunicating ink
bet ween said associated first and second chgnbers through a conmuni cati ng
hol e extending along a relatively snalt?ﬁo( on of the bottom of said
partition wall substantially away fromThe | ateral extrenes thereof, said

second. §haFRELCRRTHL AL RIAN! RpkaLd’ beShaSBREL1LEr pHoby 5a) ghﬁn that

comuni catin e; W't aw ng m eac

chanberfpﬁrsgénrannkﬁk iuﬂpmeankeﬂh&ﬂhﬁﬂmﬁkﬂﬁcﬁgﬁ1hﬂﬁﬁktxnkwwwmléfhéﬁeh

fecond Shqg@ﬁkf %dtﬁgnagﬁﬁwnofufhé0c8§£35§8ﬁ899gcgﬂﬁmﬂéf§ for a

ocation spaced _fro sal
color ink. According to the second additional embodiment of the
invention, a cartridge for black ink is shown in FIG. ﬁi 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

+ containexr 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 paftition 5110
which extends along only a portion of the length of partition 5110.
In addition, a communicating hole may be formed in the lower
portion of partition wall 5117.

On the inner face of wall 5100a, which can easily be seen
when the carti'idge is mounted on a carriage, a plurélity of ribs
5118 are formed which extend vertically along inner face 5100a.
These ribs allow ink to flow more easily down along wall 5100a, and
the user can easily recognize the amount of ink remaining in the
cartridge by seeing the ink level. 4 V4

Reference is now made to FIGS. 2#(a) and #7(b) which
depict lid 516 constructed in accordance with the first additional
embodiment of the invention. Ink £illing holes 514, 5147 and 5147,
and 515, 515° and 515” are formed in the regions of 1lid 516
corresponding to the placement of porous members 520, 520° and 520"
within container 501. Air communicating ports 541, 541° and 541"
are connected to ink f£illing holes 514, 514° and 514" via grooves
540, 540’ and 540", respectively.

When a seal 542 for covering ink filling holes 514, 514°
and 514”, 515, 515’ and 515”, and air vent ports 541, 541’ and 541"
is fixed to the wudderside of 1id 516, FIG. 2#(b), after ink

compsrtmests= 511, 511° and 5117 are filled, grooves 540, 540° and
&TW"I—CLM»&W
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supply

port. According to a fifth aspect of the present invention, there

provided an ink tank for an ink-jet type recording apparatus, conprising:
first chanber; a second chanber adjacent to and associated with the first

chanber ;

a partition wall disposed in saidqqrtridge and being fornmed with

a conmuni cating hole fornmed therein dis§d§ bet ween said associ ated -

chanber

s, said communicating hole extending along a relatively snal

por t i on 5407t Heomwt CaRi-dlasyi supgst witdh sral 34Bst aft itANGIRILFS oRfBheL
| ateral s@ahir es®3, t hayieqf | f@tﬁuéégonﬂoﬁhmrs@@mry CEb1REd Weidit hS 3k dnbickst

chanber

thr qugh Sai d connunlcatln
porﬁ%é% 543 disposed in sé%l 542 at a midpoint 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 exgua?s 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 540”.
Pattefns, colors, or other printing different from that printed on
main portion 544 of seal 542 may be placed on tongue piece 545
which is connected to main portion 544 of seal 542 via neck portion
543.

For example, in a further preferred embodiment, the main
portion 544 of seal 542 has a blue background, black characters and
other illustrations printed thereon. The background color of
tongue piece 545 is a color such as yellow or red which contrasts
with the background color of main pbrtion 544. Characters and
illustrations are printed on the background in colors which are
mainly black or blue. In this way, main portion 544 and tongue
piece 545 are distinguished from each other in color and pattern.
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. 23),. and ink filling needles are hermetically
inserted into the ink filling holes 514, 514° and 514" and 515,
515° and 515” respectively. The first of f£illing 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, 5127
and 512”. When the pressure is reduced to a predetermined value,
the evacuating operation is stopped and the first filling hole is
closed. Thereafter, the second filling hole is placed in fluid
communication with a measuring tube filled with ink. Ink contained
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an. i nk supply port extending through a bottomwall of said second chanber
and supplying ink to the exterior of said cartridge, said first and second
chanbers being formed as an integral unit; 5a a porous nenber in said
second chanber positioned to deliver ink tzéthe i nk supply port; and an air
vent port conmuni cating between said segan chanber and the exterior of

in the méasuring tube is drawn into the evacuated container and is
then absorbed by respective porous member 520, 520° and 520” and
thereafter flows into 4ink chamber 512, 512° or 512 via
communicating holes 519, 519° or 519" respectively.

After the specified amount of ink flows into the
appropriate ink chamber, seal 542 is fixed to the innex surface of
lid 516 so that the ink filling holes 514, 514 ° and 514" and 515,
515° and 515”, grooves 540, 540° and 540”, and communicating ports
541, 541° and 541" are sealed under reduced pressure. Seal 542
thereafter maintains the reduced pressure states of foam chambers
511, 511° and 511” and ink chambers 512, 512° and 512”. cea] €42

Before use of the cartridge, tongue piece 545 of IEd=5if
is then peeled off so that tongue piece 545 is broken at neck
portion 543 and is separated from main portion 544. Thus, ink
filling holes 514, 514’ and 514" are placed in fluid communication
with air vent ports 541, 541° and 541” via grooves 540, 540° and
540”. Also, foam chambers 511, 511° and 511” are placed in fluid
communication with air vent ports 541, 541° and 541" and therefore
ambient air, via grooves 540, 540" and 540”. Thus, while the ink
is prevented from evaporating, the ink cartridge is ventilated.

| Reference is now made to FIGS. (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.
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said-.cartridge at a location spaced fromsaid ink supply port and

communi cating hole. Referance is hereby nade to co-pendi ng applications
9519071. 6 and 9519047.6 whi ch both describe arrangenents simlar to those
of the illustrated enbodi nents herein. Cenerglly speaking, there is
provided an ink-supplied printer. Ink i bdglied to a printer head by an
i nk supply system including an ink tank having an ink supply port and a

pai r of side wall Eo Afondic b3 akbi N SeBRE! retot iR I’l@é'acﬂhalfftle&' atch@cmk
t he ink su%g ng whi ch occupi es |ESSakh&n>tﬁ£Lt:'AP%ﬂ ol i b%nf
tank. TABTJ&® flﬁhé"?wt%%ppﬂ?ftﬁﬁk RS ¥

or € emﬂ%@%; he aegumtvef p::ﬂiisglﬁfﬁilm ng pEléae umlq:rse:ppégzoramg
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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 lsolates the cartridge from
ambient air, to deform upward in FIG. 28(a) toward the interior of
the ink cartridge. Thus, the pressure difference aids in causing
taper portion 532 of packing member 530 to be resiliently pressed
against ink supply needle 550, and thereby aids in hermetically
_seallng 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. 28(b) Consequently, it is possible
to secure the air tightness of packing member 530 and ink supply
needle 550 even if the needle is not 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
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into the ink tank, in which case the ink absorbing nenber abuts and is

| ocal’l y-conpressed by the ink receiving and transmitting nmenber. The ink
receiving and transmtting nmenber has a capillary ink path communi cating
with the printer head and is supplied with ink fromthe ink absorbing
menber. More specifically an ink cartrid gay be formed of an ink chamber
for storing ink and a foam chanber for recerving a porous nenber for

absor bi ng_,i nk, ar tit,i Qn separates, the,i c 0 f, h
and has ]ﬁoéléaﬁagFe%’Lh&sd‘st H‘é{% l{%es oagrlﬁ’dc hfaﬁn%e?ﬁlg‘ggfﬁ'ﬁiél g}léa%orﬁ% (céata{gogg‘{
with thechabehafbde. The ink cartridge is also fornmed with an ink supply

port. A funnel shapfd Fl%%if‘%o%e&nlt% dﬂ&mseﬂ?m;}i %1t1hei§“9§%$r8%t ghd

supplies ink to a recordi ng head Dy generation of _a pressure difrerence
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 chambe€}51l is stopped.

, _ The graph of FIG. 25 ill&ﬁ%ﬁizes this process. In the
figure, the letter F indicates the &k 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, élthough the ink level in ink
chamber 512 is gradually reduced, the ink level in porous member
520 can be maintained at a substantially constant level so that ink
is supplied to the recording head by a constant pressure difference
at a constant rate. :

After a predetermined amount of ink w2 is consumed by the
recording head, no ink will remain in ink chamber 512, but the
amount of ink contained in porous member 520 will be at a level
equal to the level when ink was intermittently being supplied to
foam chamber 511 from ink chamber 512. Therefore, aZtheouvgh-
printing can be coptinued using the amount of ink absorbed in
porous member 525$§§gﬁ¥%rther ipk‘is available in ink chamber 512
to replenish the ink supply @gi porous member 520. After a
predetermined amount of ink w3 is consumed during printing, the ink
supply in porous member 520 will be depleted, and the ink cartridge
will no longer support printing.

This Sheet-Has Been Replaced




S dlsp sed fagin upmari-_——“‘\

el ta k<suppky chambes

port the tip
c & THE packWﬁT’”L

through t he porous menber. The packi ng nenbe
the ink supply port. The packing member is
needl e of the recording head is inserte
of the needle may resiliently contact t
menber has a funnel -1ike shape which opegs\u
easily

of ink is supplied to the recording head. The depletion of ink/ o
from ink chamber 512 indicates the impending depletion of ink‘;;JEfEig
. . . cartrm i

' If a fresh cartridge is inserted at

this stage, it is possible to ensure a constant supply of ink to
the recording head without interruption.

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

_ Reference is now made to FIG. ég which deplcts the
boundary between foam chamber 5il and ink chamber 512 in a third
additional embodiment of the invention. Like numerals are utilized
to indicate like structures, the primary difference between this
embodiment and the first additional embodiment being a step portion
formed in hole 519.

A step portion 560 is formed in communicating hole 519.
A portion 563 of the base of ink chamber 512 is higher than that
of foam chﬁmber 511, step portion 560 being the dividing point.
A groove 562 connecting the foam an ink chamberg’ 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 enables ink from ink chamber 512 to be
collected and then absorbed by porous member 520 in foam chamber
511. Consequently, all of the ink in ink chamber 512 can be
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FI.G 16 is a cross-sectional view showing an ink cartridge constructed in
accordance with a eighth enbodi nent of the invention; FIG 17 is a
eross-sectional view showi ng an ink cartQ;dge for an ink jet printer
constructed in accordance with a ninth &bodi nent of the invention; and
FIG 18 is a cross-sectional view of t#& ninth enbodi ment of the invention
rot at ed 90[e2%£ fromFI G 17. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A
pri nt esupRdd ask P dthg Teadinehead | FOENPranting pultheut i vasbiRdcanyr
printegpotter or color image printer and has four-color ink systens and

ink jets corresponding respectively to four ink/éblors, The four-col or
prin{er plotterpéﬂiﬁ SePPs now hade to FIG. &%, which gépgcts an ink

cartridge constructed in accordance with a fourth -eddftiomEl
embodiment of the invention. Again, like numerals are used to
indicate like structures, the primary difference between ghis
embodiment and the first additional embodiment is the different
leveled bottoms of the respective chambers.

The bottom face 564 of ink chamber 512 is higher than the
bottom face 567 of foam chamber 511, thereby forming a step portion
562. Step portiond62 receives the lower portion of porous member
520 so that the portion of porous member §20 in the wvicinity of
communicating hole 519 is compressed. When required, a slope 563
which is directed from the ink chambexr 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 ég'which'depict an
ink jet cartridge constructed in accordance with a f£ifth 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 formation of a through
hole. ThL embodumertt 4 st aomt ao S_A,?_M/M-— FI&ES. 4 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 orxder to allow 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 519a. Thus, the
upper portion of porous 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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bl ack, red, green and blue inks, and nobves the head or a sheet of print
paper of both and then ejects |nk as in a conventional ink jet print head,
corresponding to a desired one of the cgﬂbrs agai nst the print paper at a
prescri bed position thereon to forman i dot. Desired characters and
figures can thus be recorded by repeati the above cycle. The present
invention is applicahle to ink jet printers of_ all varieties, ingludjng

print hEERRTREPHY, hidHf Cf%fbrﬁ%é&toéﬂ:hr]éélr@&’&aé’e@r wid pilge S8y t{‘ﬂE ink in‘ink
di spl aceimsthbef BEZOJIAETALISf Widwd I aRz8UCEHEm! Ochambegt mﬂyortnérérﬂk

Rcoor di FRFTEPA RS nvan PHRRCRR Ba5pEPORAR. AR LRARITS N, SSFRL 1o <

t hrough capill ary pafésente fiscnbwrmadageo Fics er%samg %kﬂmxﬂh fdepict an

col ors, Hﬂ?tcéétrghagkc ﬁ%%ré%‘gglf@daccordance with a sixth additional
émbodiment 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 addltlonal embodiments of a single-color ink
cartridge, as shown in FIGS. 35 and 3% 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. BAn exit port 574 is positioned within foam chamber
570. An ink cartridge of this design can store an amount of ink
which is relatively large as compared with the volume of the whole
ink cartridge. Furthermore, because of the location of the
chambers, the user can easily see if replacement of the ink
cartridge is required because of depletlon of the ink.

References is now made to FIGS. %6 and 38 wherein an ink
jet printer cartridge constructed in accordance with a ninth
additional embodiment of the invention is provided. This
embodiment is similar to the first additional embodiment, the
primary difference being the use of a resilient O-ring 5300 which
is retained in contact with the peripheral face of an ink supply
needle of the recording head upon insertion of the ink suppiy
needle into the ink supply cartridge. However, this ink jet
printer results in other problems solved by the first additional
embodiment. A large frictional force may be produced when mounting
the cartridge on the carriage and inserting the ink supply needle
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blue; a sheet of print paper is scanned by a printer head in a direction
perpendicular to the direction of feed of the print paper to form one-dot
| i-ne. in one scanning stroke, and the print paper is fed along by line
pitches to record inmages. In seven-colow-printers, inks of four colors,
that is, black, yellow, magenta and cyarm8are used, and the colors of red,

This is the replacenent sheet 7 green and blue are fornmed on a sheet of
print papeto btheupeartpiddgryg i nFhisf respubts dn an extra strain on the
recording head and the carriage. Furthermore, O-ring 5300 is

supported at its periphery by the body 5302 of the cartridge. If
there is a misalignment between the cartridge and the ink supply
needle of the recording head upon insertion of the ink supply
needle in the ink supply cartridge, it is very difficult to mount
the cartridge. Furthermore, when a three color ink cartridge in
which tanks 5304, 5306, and 5308 for the three color inks are
integrated intdfone 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 attained and, since certain changes may be made in
carrying out the above construction and method set forth without
departing from the spirit and scope of the invention, it 1is
intended that all matter contained in the above description and
shown in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of the
invention which, as a matter of language, might be said to fall
there between.
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the three desired colors other than black, thereby recording col or inmages
of *.seven' col ors. The present invention is concerned primarily with the
pr.inter head, and in particular with the ink tanks, and detail ed
description of the overall printer const? ucti on wi l | be given only by way
of a single exanple. Fig. 1 is a schema$%c vi ew showi ng an ink supply

system of an ink-jet type recording asEaratus accordi ng to one enbodi nent
of the present invention. A print he 1 of an ink-jet type is

connected to an ink tank 3 through a connecting nenber 2. Ink is supplied
fromthe ink tank 3 to the print head unit 1 through a hollow needl e 2a and
an i nk HERE| ESoCLAIMED USSt t he connecting nenber 2, so that the print head
unit 1 emts ink dropl ers ink gaakr dapeeidgehfori ah Shighsés.type recording

apparatus, comprising:

a plurality of first chambers;

a.plﬁrality'of second chambers, each second chamber being
adjacent to and associated with a first chamber;

a plurality of partition walls disposed in said
cartridge, each said partition being formed with a communicating
hole formed therein disposed between said’associated chambers, said
communicating hole being positioned in the vicinity of the bottom
of said partition wall and extending only a portion of the width
of said partition wall as viewed in the direction of said bottom
of said partition wall; and

a plurality of ink supply ports, each extending through
a wall of a respective one of said plurality of-second chambers,
said plurality of ink supply ports supplying ink to the exterior
of said carfridge, all of said first chambers and associated second
chambers being formed as an integral unit.

2. The ink cartridge of claim 1, and including a porous
member in each of said second chambers positioned to deliver ink
to 1its associated ink supply port and an air vent port
communicating between each said second chamber and the exterior of

- said cartridge at a location spaced from said ink supply port and
communicating hole.

3. The 'ink cartridge of claim 2, wherein the porous
member associated with each second chamber and the associated first
chamber contain ink different from the ink in the other first and
second chambers.

4. The ink tank cartriqge of claim 2, wherein the
porous member in each said second .chamber and the associated first
chamber contain ink, the pressure in each of said first chambers
and each of said associated second chambers being at a value less
than atmospheric pressure.

”Si‘lnli‘iim || |’|‘|i”d R




The-apparatus shown in Fig. 1 also includes a cap nenber 4 disposed at non-
printing area, which cap nenber comes into abutment against the nozzle

pi ate of the print head unit 1 by a driye nechani sm (not shown) for
preventing the nozzl e openi ngs fronld;zfng. The cap nenber 4 is connected
through a tube 8 to a suction punp 5 ch is operated by a control device
6 to suck ink fromthe print head unit.1 through the cap nenber 4. The
appar atus shown 5& Fi g.hel iBka| ankr daxteidge hofn edpiment (t akerein a

connegasﬁgs Qran betluddif SHitt 0N @ BitBEOUHRNDP A JHith

recor ead may be of any structure such descri | n Eur opean_-Pat ent

Publ i caf i 6AifoasssEriaad $600RE3Chapheyss is akntmingdebynitheartyriafe i s

confi ggegdi SR 88 bAcheolPdRiadawsbliatadbpbrbast dictibdry lih the vicinity
of each of said associated communicating holes, each said porous
membex resilieﬁﬁizhzgptacting said associated communicating hole,
said pressure difference maintaining ink in each of said respective
first chambers.

6. The ink tank cartridge of claim 5, wherein each said
porous member, associated first and second chambers, partition
wall, communication hole ink supply port and air wvent port are
positioned and dimensioned so that when said ink impregnated in
each of said associated porous members is at least-partially
transmitted through said ink supply port, said pressure dtfégg§§§a&
between said associated chambers is no longer maintained and ink
is supplied-from the first chamber to the associated porous member
in the associated second chamber as required until the pressure
aiffdrence is restored. ~

' 7. The ink tank cartridge of claim 6, further
comprising an associated step portion formed at a lower portion of
each of said communicating holes, a groove connecting said
associated first and second chambers being formed in said ink
cartridge below said associated step portion.

8. The ink tank cartridge of claim 6, further
comprising a protrusion portion formed on an inner surface of said
partition wall in each of said second chambers, each said
protrusion portion maintaining a space about said associated
communicating hole to aid in the flow of ink therethrough.

9. The ink tank cartridge of claim 6, further
comprising a step portion formed below each of said communicating
holes in said partition wall. .

_ 10. The ink tank cartridge of claim 9, wherein the part
of each of said step portions adjacent said associated first
chamber is higher than the part adjacent said associated second
- chamber. '

. 1 !
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acconnDdatlng a msalignnent of a certain degree. Reference is first nade
to*FIGS." 2 and 3 which depict an ink cartridge constructed in accordance
wi.th a first enbodi nent of the invention. A main container 501, is divided
into three conpartnments 504, 505, and ,4°8 506 by partitions 502 and 503 as
shown in FIG 3. Each of the three conmpartnments 504, 505, and 506 is
di-vided by a center partition wall 510 into foam chanbers 511, 511' or 511"

housing a respectiye ppROUSiARMEanR20cad2¥idge SH¥ aflaimk shangarenai?,

512 comprLSLng a respective vertically extending thin groove formed in
each said partition wall above each communicating hole and on the
side of the associated second chambefs, each of said grooves being
in fluid communication with each associated communicating hole,
each of said grooves aiding in the flow of air and ink between said
associated first and second chambers.

12. The ink tank cartridge of <claim 2, further
comprising a projection formed on an inside wall of each of said
sécond chambers disposed on a surface’of said second chamber
opposite said associated ink supply port, said projections
compressing said associated porous members against said associated
ink supply ports. '

13. The ink tank cartridge, of claim 12, wherein each
said ink supply port includes a 32322253; including its entrance
projecting into said second chamber.

14. The ink tank cartridge of claim 12, wherein the
volume of each of said porous members before placement in a second
chamber is larger than the volume of the associated second chamber
in which it is received.

15. The ink tank cartridge of claim 2, wherein the
volume of each of said porous members is larger than the capacity
of each of said associated second chambers. '

16. The ink tank cartridge of claim 2, further
comprising at least one chamber partition 'wall, said chamber
partition:wall extending from each said partition wall and dividing
said first chamber into a plurality of such chambers while
permitting communication between each such chamber and the
associated second chamber through the associated communicating
hole.

' 17. The ink tank cartridge of claim 6, - further
comprising a respective vertically extending rib formed on an inner
surface of said first chamber, each of said ribs assisting in the
flow of ink.

18. The ink tank cartridge of claim 1, wherein said
first chamber and said second chamber are maintained at a pressure

Sheet Has Been Reilaced
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or 512" which are adapted to contain liquid ink. Foam chanbers 511, 511'
511" aré¢ dinensioned to receive a respective porous nenber 520, 520' 520".
The vol une of each of porous nenbers 520, 520" and 520" is selected so as
to be larger than the capacity of each o t he respecti ve foam chanbers 511
511' or 511", so as to be conpressed whi#lZe being retained in the respective
f oam chanber in a preferred enbodi ment. The ratio of the capacities of each
f oam chdeissr than Stmosphexic pressuzk i3nd cHadlerimk 2 cagtridge sfurther

sel ecte j a BFLEE rSddnt Pdrtorfdred i @& EerFaeresrt sahal d
20 to 30% Iﬁgé%%% ?Eggagﬁg&?especfivénin chanber 515: 12" or 5 2".G¥$en

i nks of camteddast or 8aghe BBWLAT NN Wid i HIPEMRARLE 2588 aSemMPeE c8or

selectively sealing said air vent ports when said ink cartridge is
not in use and unsealing said air vent ports when said ink
cartridge is to be used.

19. The ink tank cartridge of claim 18, wherein each of
said air vent ports is'formed in part as a groove on the outside
surface of a wall of said second chamber.

20. The ink tank cartridge of claim 18, wherein said
outside surface is of a top 1lid.

21. The ink tank cartridge of claim 18, wherein said
sealing member comprises a main portion, and a tongue piece which
is removably connected to said main portion via a neck portion.

22. The ink tank cartridge of claim 21, 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.

23. The ink tank cartridge of claim 18, further
comprising at' least one chamber partition wall extending from each
partition, said chamber partition walls dividing each said first
chambers into a plurality of sub-chambers.

24. The ink tank cartridge of claim 18, further
comprising a projection formed on an inside wall of each of said
second chambers disposed on a surface of said second chamber
opposite said associated ink supply port, said projections
compressing said associated porous members against said associated
ink supply ports.

25. The ink tank cartridge of claim 24, wherein each
said ink supply port includes a portion including its entrance
projecting into said second chamber.

26. The ink tank cartridge of claim 24, wherein the
volume of each of said porous members before placement in a second
chamber is larger than the volume of the associated second chamber
in which it is received. - |
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2 -4, it may be difficult to see if different amounts of ink remain in the
chanbers whi ch may be caused by unbal anced consunption of the different
color inks. Wen ink of one color is de | eted, and the user w shes to
di.spose of the cartridge, the user ne&d/not unnecessarily worry about any
remaining ink of the other colors in @ cartridge |eaking. Wen a
cartridge of the invention is disposed of, ink is prevented from fl ow ng
out of the cartrfdge Thecdude tmmkobae&mﬂdgd(nfislahmoﬂbhd bheeeih the

Irg;ESCteéJo‘fm%)oiguﬁsar\gkﬁggJ%; %/it%g{ot%{’&sog%@%éq c#%egrb ot s ownli% cha
511 bethamiseceniss ataroex cthan dtharalae ofs the momgtedars@qqmr@@am%l n
conta|q$r ?P%qmi£h%§ §eE §9@g&|ye f oam chanber 511, 511', 511". Each ink
supply por 513" is
. The ink tank cartridge of claim 18, further
comprising a respective vertically extending rib formed on an inner
face of each of said first chambers, each of said ribs assisting
in the flow of ink.

29. The ink tank cartridge of claim 18, wherein each
said air vent port is formed in part as a meandering groove.

30. The ink tank cartridge ‘of claim 1 wherein said
second chamber is a foam .chamber and said first chamber is an ink
chamber.

31. The ink tank cartridge above of claim 1, wherein
said cartridge is constructed to be removably mounted on said
recording apparatus so that one of a plurality of ink supply
needles of said apparatus is received in each ink supply port.

32. _An ink-jet type recording apparatus for outputting
ink onto a recording medium, comprising:

a recording head for ejecting ink;

3 144 £ $n 3 13 Yed >
xecoxrding-heads; and | '

a multi-color ink E?nk cartridge -bo=Ewg= removably

_ d Steon dn e . )
mountable onto Ay 2 : of said ink-jet

type recording apparatu said ink tank cartridge, including:
a plurality oi first é;a%géEQ;'

a plurality of second chambers, each second chamber being
adjacent to and associated with a first chamber;

a plurality of partition walls disposed in said
cartridge, each said partition being formed with a communicating
hole formed therein disposed between said associated chambers, said
communicating hole being positioned in the vicinity of the bottom
of said partition wall and extending only a portion of the width
of said partition wall as viewed in the direction of said bottom
of said partition wall; and
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adapted to engage with a respective ink supply needle (not shown) of the

recordi Ng head’ 9 which are inserted at the | ower end of each of the foam
chanbers 511, 511' and 511". Referring nowto FIG 2 and 3, the upper end
of the main container 501 is sealed by gglid 516. Two ink filling ports 514

and 515 are fornmed at positions on |id.$46 correspondi ng to foam chanber
511. Simlarly, as shown in FIG 6(a), each chanber 511, 511' and 511"
i ncl udes correspoadiplarall th ldfi Hgkpeulpelylpoertcs 5Enclh sk tamiing hramgh

a wall of a respective one of said plurality of second chambers,
said'plurality of ink supply ports supplying ink to the exterior
of said cartridge, all of said first chambers and associated second
chambers being formed as an integral unit.

33. The ink-jet type recording apparatus of claim 32,
and including a porous member in each of said second chambers
positioned to deliver ink to its associated ink supply port and an
air vent port communicating between each said second chamber and
the exterior of said cartridge at a location spaced from said ink
supply port and communicating hole. ’

34. The ink-jet type recording apparatus of claim 33,
wherein the porous member associated with each second chamber and
the associated first chamber contain ink different from the ink in
the other first and second chambers.

35. The ink-jet type recording apparatus of claim 33,
wherein the porous member in each said second chamber and the
associated first chamber contain ink, the pressure in each of said
first chambers and each of said associated second chambers being
at a &alue less than atmospheric pressure.

36. The lnﬁfjet type recording apparatus of claim 35,
wherein a pressure difference between each of said first chambers
and each of said associated second chambers is maintained by the
surface tension of each of said associated porous members in the
vicinity of each of said associated communicating holes, each said
porous member resiliently contacting said associated communicating
hole, said pressure d*iéesgice maintaining ink in each of said
respective first chambers. '

| '37. The ink-jet type recording apparatus of claim 36,
wherein each said porous member, associated first and second
chambers, partition wall, communication hole ink supply port and
air vent port are positioned and dimensioned so that when said ink
‘impregnated in each of said associated porous members is at least
pihi;ally transmitted through said ink supply port, said pressure
di-fference between said associated chambers is no longer maintained
and ink is supplied from the first chamber to the associated porous

,/,,.'_’/
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514" -and 515". Projections 516a and 516b, FIG 2, are integrally forned
with the inner surface of Iid 516 and are positioned in foam chanber 511,
so as to surround filling ports 515 and 514, respectively. Porous nenber
520 is conpressed by projections 516a gg; 516b agai nst the bottom wall of
f oam chanber 511 in which ink supply p 513 is forned. Projections 516a

and 516b', and_,5164" and 516b" are sin| ar orned in_the_inne | ,of
lid 518 €mARF ol B égt?égﬁeﬂlﬁﬁeaoaﬁﬁmg#‘é’%ﬁ' %%drgﬁf*lfe&zni‘%’h‘\'[%%nttg’ien
I Nk supesdgintd hi8"reseepedti vely as shown in FIG 3. Projection
516ayhrchopposesg T PRIV T i d ONET of L Py
at a{position | ‘tﬁ%ﬁgtggxlg§ért§é% g%ﬁﬁ%%ﬂﬁ#ﬁ%ﬁﬁ%ﬁfﬁkéwﬁgrg%yg? 3
posi tfi dm wpnéabag 820 agsadiatadistey pprtiknsfimmedhort &rFower
conpreﬁggkféh JLERL 6% said communicating holes, a groove
said assozzéted first and second chambers being for
cartridge belga\said associated step portion..
39. The Ynk-jet type recording aratus of claim 37,
further comprising a prot{Eét
of said partition wall in e

£y

protrusion portion maintaining<a space about said associated
communicating hole to aid im“the £l of ink therethrough.

,QG: The ink-jét type recogg}n apparatus of claim 37,
further comprising step portion forme *\Q§IOW' each of said

..

communicating hofes in said partition wall. ~.

asspciated first chamber is higher-than the part adjacent
';/aégiZiated second chamber.

38 42" The ink-jet type recording apparatus of claim 37,
further comprising a respective vertically extending thin groove
formed in each said partition wall above each communicating hole
and on the side of the associated second chambers, each of said
grooves being in fluid communication with each associated
communicating hole, each of said grooves aiding in the flow of air
and ink between said associated first and second chambers.

37JET; The ink-jet type recording apparatus of claim .33,
further comprising a projection formed on an inside wall of each
of - said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port, said projections

- compressing said associated porous members against said associated
“ink supply ports. . 3
40 44, The ink-jet type recording apparatus, of claim.AZ?

wherein each said ink supply port includes a -t including
its entrance projecting into said second chamber. '

I
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extent. Protrusion portions 522, 522' and 522" (collectively "522"), which
cooperate with lid 516 to conpress porous members 520, 520' and 520"
respectively are forned on the bottom gf each of foam chanbers 511, 511
and 511". Recesses 523, 523" and 523" | lectively "523"), which define
spaces having a ;éfed opening area, are forned at the upper end of

"*

respective protr s onmpar gi:ngg-gaseg@dztﬁg%rfae r82h§S aPRdraad @%ﬁzﬁ'{ﬁ

(collectively "5 ) are in the reSpective protrusion portf ons
522. OwkezaidnotheavdluneoofreaehcoE2srid POraysiRERRAFS HERTD PIF ¢eNeHe

spaces; defi ReEdNg raranses 943 1aRd e N hENGloihE 3£ TR RRELd NG
(collectively "530"), which wl]l be .
second” chamber in which it is received.

-ﬁg. The ink-jet type recording apparatus of claim 33,
wherein the volume of each of said porous members is larger than
the capacity of each of said associated second chambers.

s . The ink-jet type recording apparatus of claim 33,
further comprising at least one chamber partition wall, said
chamber partition wall extending from each said partition wall and
dividing said first chamber into a plurality of such chambers while
permitting communication between each such chamber and the
associated second chamber through the associated communicating
hole. uf _

48. The ink-jet type recording apparatus of claim 37,
further comprising a respective vertically extending rib formed on
an inner surface of said first chamber, each of said ribs assisting
in the flow of ink.

iﬁ.'_The ink-jet type recording apparatus of claim 32,
wherein said first chamber and said second chamber are maintained
at a pressure less than atmospheric pressure and said ink cartridge
further comprises a plurality of air vent ports formed in a surface
of said cartridge, each having an air-impermeable sealing member
for selectively sealing said air vent pdrts when said ink cartridge
is not in use and unsealing said air vent ports when said ink
cartridge is to be used. ' e

The ink~jet type recording apparatus of claim 49,

wherein each of said air vent ports is formed in part as a groove
on the outside surface of a wall of said second chamber.

g;. The ink-jet type recording apparatus of claim Zéz
wherein saig outside surface is of a top lid. -

_ . The ink-jet type recording apparatus of claim Z%,
wherein said seaiing member comprises a main portion, and a tongue
piece which is removably connected to said main portion via a neck
portion. |

.
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10 hereinafter described. Filters 525, 525' and 525" (not shown)

(cold ect'ively "525") are fixed to the upper end of recesses 523
respectively. Packing menbers 530 of which only 530 is shown, are di sposed
at the lower end of ink supply ports 51| 513" and 513" respectively and
are made of a resiljient material such agwubber. Packi ng nenbers 530, are
configured as a fuhpel-shaped packi ng whi ch opens upward. The | ower en@é’of
tubul ar portions 583. arthéhinkejethi&ypeheescrtingrappmsatuhcofespadm o,

upper  perlRNeral, £406s: 033,910 APEE £ OPLAL OBSt £82n 8l ah§SBEEbLECare printed -
on .said main portion and said tongue piece, said neck portion
acting as a boundary between said main portion and said tongue
piece. 1Y ' s
54. The ink-jet type recording apparatus of claim 49,
further comprising at least one chamber partition wall extending
from each partition, said chamber partition walls dividing each
said first chambers into a plﬁrality of sub-chambers. s
gg. The ink-jet type recording apparatus of claim 49,
further comprising a projection formed on an inside wall of each
of said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port, said projections
compressing said associated porous members against said associated
ink supply ports. s/
The ink-jet type recording apparatus of claim 5%,
wherein each said ink supply port includes a portion including its
entrance projecting into said second chamber. s/
The ink-jet type recording apparatus of claim 55,
wherein the volume of each of said porous members before placement
in a second chamber is larger than the volume of the associated
-second qhamber in which it is received. o 4<
gg. The ink-jet type recording apparatus of claim 49,
wherein the volume of each of said porous members before placement
in a second chamber is larger than the volume of the associated
second cha??er in which it is received. ' #C
298. The ink-jet type recording apparatus of claim 49,
further comprising a respeétive vertically extending rib formed on
an inner face of each of said first chambers, each of said ribs
assisting in the flow of ink. @
£660. The ink-jet type recording apparatus of claim 4%,
wherein each said air vent port is formed in part as a meandering
groove.
£7€X. The ink-jet type recording apparatus of claim 32
wherein said second chamber is a foam chamber and said first
chamber is an ink chamber.

-
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packi ng .menmbers 530 contact with step portions 513a of respective ink
supply ports 513, 513' and 513". Each packi ng menber 530 is formed with :
protrusions 535 received by groove portion 527 within the inner wall of ink
supply port 513. The boundary betvveen%_# ular portions 531 and taper

portions 532, are configured as thin c6hnection portions Sgg. In this y
desi gn, packi s, D Ar i ‘b l.ar portions to, resp Ive

i nk supply po?%sJI EIS. @fd%&f%rﬁ# y&ﬁ%&?égﬁg&_gﬁeﬁppg%ero e‘FJrEbH%rgﬁ'
edges @®agreinpsaddnteatrtnidas pia@tq:w_s‘sreptpcir toobe XEImvaHIys le(cnmetrea\/rngm
the r t 4 ' asd & e r emt[ . cking menper s
- 530 a?%gg&aeﬁég?g%nﬁggg\ét% I nk sfluf)cp é}sp.ore'?s %ﬁ |I‘ra1&§'eleﬂ%péé$ Jbor'%f‘%ﬁ’*% ¥32
serve Reedlesi aft FeideapParatysigsiegadved in each ink supply port.

g? #3. 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;
] 154 £ 5n] ] . .
recording—tread; and
a multi-color ,in%&uzz?k cartridge being removably

. cot.

mountable onto said es- of said ink-jet
type recording apparatusy said ink tan 'cartridge, including:'
a plurality of first chambers;

a plurality of second chambers, each second chamber'being

adjacent to and associated with a first chamber;

a plurality of partition walls disposed in said
cartridge, each said partition being formed with a communicating
hole formed thefein.disposed.betwéen said associated chambers, said
communicating hole being positioned in the vicinity of the bottom
of said partition wall and extending only a portion of the width
of said partition wall as viewed in the direction of said bottom
of said partition wall; and- '

a plurality of ink supply ports, each extending through
a wall of a respective one of said plurality of second chambers,
said plurality of ink supply ports supplying ink to the exterior
of said cartridge, all of said first chambers and associated second
chambers being formed as an integral unit.

60 £4. The system of claim éﬁl
member in each of said second chambers positioned to deliver ink

; and including a porous

to its associated ink supply port and an air vent port
communicating between each said second chamber and the exterior of
said cartridge at a location spaced from said ink supply port and
communicating hole. 40

¢/ 65. The system of claim 64, wherein the porous member
associated with each second chamber and the associated first
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t he .packi ng menber of the respective ink supply port 513 and the ink
needl e by the respective thin connection portions 534, the taper port
can be noved somewhat w thout causing defornmation. Consequently, the
ti ght seal between the respective packi menber and i nk supply needl
be mai ntai ned while accommpdating a rel &’i ve m salignnment between the

‘respective ink supply. needle a I nk s |y r jcati
510 an@hembe T, GO Hod oh EEFETroBa: FroT o act 161D, thR SHMSepartrs
chanber gezbhd Thmbdes 511" from.i nk chanbe%% 512, 512' and

supply
i ons
air

e can
Qgﬁ’

S Toam

{2 €6. The system of claim &4, wherein the porous member
in each said second chamber and the associated first chamber
contain ink, the pressure in-each of said first chambers and each
of said associated second chambers being at a value less than

atmospheric pressure. _ 42
6367. The system of . claim &6, wherein a pressure
Mmc&

differenece between each of said first chambers and each of said
éssociated second chambers is maintained by the surface tension of
each of said associated porous members in the vicinity of each of
said associated communicating holes, each said porous member
resilientlykéigifgting said associated communicating hole, said
pressure differssee maintaining ink in each of said respective
first chambers. : 43

64 €8. The system of claim 67, wherein each said porous
member, associated first and second chambers, partition wall,
communication hole ink supply port and air vent port are positioned
and dimensioned so that when said ink impregnated in each of said
associated porous members is at least partia}iz;iiinsmitted through
said ink supply port, said pressure d&ifferenee between said
associated chambers is no longer maintained and ink is supplied
from the first chamber to the associated porous membgﬁ .@MEE?
associated second chamber as required until the pressure.éiégz;ence

is restored.
R et

The system of claim 68, further comprising a
step portion formed at a lower portion of eac said
communicating s, a groove connecting said assogiated first and
second chambers being rtridge below said
associated step portion.
The system further comprising a

protrusion portion £ €d on an .inner surfac said partition

wall in each o aid second chambers, each said protrusi portion

g a space about said associated communicating hole t

e flow of ink therethrough.
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512"

respectively. Slots 519a, 519a' 519a" which extend to a predeterm ned

height are formed to be in comunication with communicating holes 519, 519

and 519" respectively for gas-liquid replacenent. Between each respective

pair
512",

of foam and ink chanbers 511 and ¥r2, 511' and 512', and 511" and
porous nenbers 520, 520' and 52065@are housed in the foam chanbers

511, ' and 511" ctlvely in_such a manner that each porous nmenper i5

hel d agai n éﬁﬁi LeAeE cale iy ﬁgkef“5f§e§1§°mﬂr¥§§2§,$%§ﬁﬁgﬁzr

518'| apdreidn csEﬁEa . ed@g K ol da ) 1 2ofinued tadiinel HeTewi i nsaid

respective  ink chanpqher 512, ~.and 512". An in Ual communi cation hol ¢

i s flor RRELAELRBH h respective C r7 511, 512, and extend al ong

only a portion ofp#.he Thengtys Taimn7 retd therpart of each of
said step porti adjacent said associated first er is higher
tha €@ part adjacent said associated second chamber.

45 #3. The system of claim‘?68, further comprising a
respective vertically extending thin groove formed in each said
partition wall above each communicating hole and on the side of the
associated second chambers, each of said grooves being in fluid
communication with each associated commuriicating hole, each of said
grooves aiding in the flow of air and ink between said associated
first and second chambers. o _

66 34. The system of claim 64, further comprising a
projection formed on an inside wall of each of said second chambers
disposed on -  a surface of said second chamber opposite said
associated ink supply port, said projections compressing said
associated porous members against said associated ink supply ports.

47 ¥5. The system of claimg. , wherein each said ink supply
port includes a ;:Zgggi;;(including its entrance projecting into
said second chamber. - Y

6&36. The system of claim 74, wherein the volume of each
of said porous members before placement in a second chamber is
larger than the volume of the associated second chamber in which
it is received. 4o

67 37. The system of claim 64, wherein the volume of each
of said porous members is larger than the capacity of each of said
associated second chambers. 4o

7¢ 78. The system of claim 64, further comprising at least
one chamber partition wall, said chamber partition wall extending
from each said partition wall and dividing said first chamber into
a plurality of such chambers while permitting communication between
each such chamber and the associated second chamber through the
associated communicating hole.
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In a second enmbodi ment of the invention an ink cartridge is utilized for a
single-color ink. A cartridge 5100 for a single color, or black ink can be
made smaller in size than that for color inks, but the i nk chanber 5112 for
bl ack ink woul d have a | arger capaci-ty t3$an each of the correspondi ng
chanbers for a color ink, According to tgae second additional enbodi nent of
the invention, a cartridge for black ink is shoﬁﬁ in FIG 5 having a

partition wal | $1llFyf ormee Wjdiema soNtalidiak BP0 Farthero shﬁtg/veen
center partition wall 5110 which %ggarate a foan1chanbe 5111

chanber BREPEGHHI S WXl Gl 1Y53%8b fnﬂaFﬁbcSHFQFHePnSTBOLnPﬁgréﬁf q?’8§
i nk chamdrd Fikst whanibeyr Celalch bilaaidndiba 12bsidbisgsin uterflqw efeink.

container S100, 4, g el g ek 9L 1RG0V PRORD) V5pBLETAVEE A" BUUER ol
and said second chamber are maintained at a pressure less than
atmospheric pressure and said ink cartridge further comprises a
plurality of air vent ports formed in a surface of said cartridge,
each having an air-impermeable sealing member for selectively
sealing said air vent ports when said ink cartridge is not in use
and unsealing said air vent ports when said ink cartridge is to be
used. 72

7381. The system of claim 88, wherein each of said air

vent ports is formed in part as a groove on the outside surface of

a wall of said second chamber. 792 ' .

74 82. The system of claim 80, wherein said outside surface
is of a top lid.

75 83. The system of claim Zg wherein said sealing member
comprises a main portion, and a tongue piece which is removably
connected to said main portion via a neck portion.

76 84. The system of claim E%} 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.

7785. The system of claim 8%, further comprising at least
one chamber partition . wall extending from each partition, said
chamber partition walls dividing each said first chambers into a
plurality of sub-chambers. 79 .

78 86. The system of claim 86, further comprising a
projection formed on an inside wall of each of said second chambers
disposed on a surface of said second chamber opposite said
associated ink supply port, said projections compressing said
associated porous members against said associated ink sﬁpply'ports.

778’7. The system of claim ; wherein each said ink supply

profecition:

port includes a including its entrance projecting into said

second chamber.
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described, or by an external pressure during usage, thereby preventing any
ink ‘fromleaking. Cells 5112a and 5112b are retained in fluid communication
wkt h foam chanber 5111 via a communicating hole 5119 in center partition
5110 whi ch extends along only a portiowbof the length of partition 5110. In
~addition, a communicating hole may be Hﬁinag? 12 in the | ower portion of

I

partition wall 5117, On the inner face of 5100a, which can easily be
seen when t he &ar8Fidg8he system of claim 867 wherein the volume of each

of said porous members before placement in a second chamber is
larger than the volume of the associated second chamber in which
it is received. 79
$/ 89. The system of claim 80, wherein the volume of each
of said porous members before placement in a second chamber is
larger than the volume of the associated second chamber in which
it is received. ' 7
$2 96. The system of claim 80, further comprising a
respective vertically extending rib formed on an inner face of each
of said first chambers, each of said ribs assisting in the flow of
ink. ' '
£3 9. The system of claim 80, wherein each said air vent
port is formed in part as a meandering groove.
£% 92. The system of claim  wherein said second chamber
is a foam chamber and said first chamber is an ink chamber.
$(93. The system of claim & , wherein said cartridge is
constructed to be removably mounted on said recording apparatus so
that one of a plurality of ink supply needles of said apparatus is
received in each ink supply port.
g 94. A method for providing ink to an ink-jet type
recording head, comprising the steps of:
providing an ink tank cartridge having a plurality
of first chambers adapted to store ink and a plurality of second
chambers adapted to receive a respective porous member impregnated
with ink;
separating each of said first and second chambers
from each other by use of a partition wall;
communicating ink between said associated first and
second chambers through a communicating hole adjacent the bottom
of said partition and extending only a portion of the width of said
partition wall as viewed in the direction of said bottom of said
partition wall, withdrawing ink from each porous member in each
second chamber through an ink supply port extending through a wall
of each second chamber; and

i e




is nounted on a carriage, a plurality of ribs 5118 are forned whi ch extend
vertsi cal’l y al ong inner face 5100a. These ribs allowink to flow nore easily
down al ong wall 5100a, and the user can easily recognize the amount of ink

remaining in the cartridge by seeing t ink | evel. Reference is now nade
to FIGS. 6(a) and 6(b) which depict Ii 16 constructed in accordance with
the first additional enbodi nent of the invention. Ink filling holes 514,

514" and 514", and 515prb¥3dingdaabients @ifortedeacht 86condi ehamber iat =16
corresponding to the cenent .qf .porous nmbers 520, 520" ~and 520" within
_contm|%9°%%H9nAﬁ?aﬁﬁﬁngﬁP@aFFﬁa 6§%t§u§§ ¥ BPFCand 541" are connected to
ink filling r§|7a59514, Thédhethod 5dfl 'claiim hoofersthdf, camPtisimg 3408 steps
respectolélzel y. |
_ maintaining the pressure in each of said first and
second chambers below normal atmospheric képbﬁisisure;
maintaining a pressure dixffexenee between each pair
of associated first and second chambers by the surface tension of
said porous member in the vicinity of said communiéating hole';
the withdrawal of ink from a porous member through
an associated ink supply port upsetting the pressure balance
between said associated first and second chambers so that ink flows
from said first chamber to said second chamber until said pressure
balance is restored. ol
& 36. The method of claim 94, further comprising the steps
of:
forming air vents at least in part as winding
grooves in a surface of said ink tank"cartridge to protect said ink
against evaporation. 09
27 7. " The method of claim 6, further comprising the steps
of:
sealing said grooves with a seal membex;
removing a portion of said seal to place the
interior of said ink supply tank in fluid communication with
ambient air through said winding grooves.

i | O )
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ﬁhen-a seal 542 for covering ink filling holes 514, 514' and 514", 515,

515/ and 515", and air vent ports 541, 341' and 541" is fixed to the
upperside of lid 516, FIG 6(b), after Tnk foamchanbers 511, 511' and 511"
are filled, grooves 540, 54}« > ) héahy tubes with seal 542.
A tongue piece 545 of seal ) P I g é_éﬁﬁl.i d 516, is forned
with a neck porti®n 54Utk dtapbseepFiridge $9F Anjimkdi@tht typet FeGRFIND]

air vend,porhsusiis géé%;iaaet_ﬁ%i&e MﬁntE.ﬁkgéﬁrQﬂﬁﬁéﬁ%ﬂ?ﬁ:%@é ed gl i d
516, tongue piece 545 is easily separated from seal "542. This in turn

exposeshiimher Rt Fdmse shambgis ndndt RePlyga JHYRAT tAE GRIONS Shambess)

542. | nndjacehertehmdiayicEnited adltba2fi gstochaibul| he@ht pans of Firx

gg?;rgﬁte%ﬁ fa%n%%rlfélcg}s%%@%ég gl:fﬁf.pr{d' rgo%jne% a'st §n”§i‘hge8%5 ! gﬂi%A.A ‘i‘\@é CJ’.hn_k 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.
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540 and 540". Patterns, colors, or other printing di fferent fron1that
prlnted on naln portion 544 of seal 542 may be pl aced on tongue piece 545

which is connected to main 13 portion 544 of seal 542 via neck portion
543. For exanple, in a further preferred enbodi nent, the main portion 544
of seal 542 has a blue background, black characters and other illustrations

printed thereon. The background col off 610t ongue piece 545 is a.color such
as yellow or red which contrasts with .

FIG. 1
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t he background color of main portion 544. Characters and illustrations are
pri‘nted on the background in colors which are mainly black or blue. In this
way, main portion 544 and tongue piece 545 are distinguished from each '
other in color and pattern. Consequently, it is possible to call the user's
attention to the need for the renoval of tongue pi ece 545. Each of ink
supply ports 513, 153" and 513" are Y by afilmb546 (FIG 2), and ink
filling needles are hernetically i to the ink filling holes 514,
514' and 514" and 515, 515' and 519E2252p§ég|vely The first of filling

hol es 514, 514' and 514" is connec cuating neans, and the second

of the filling holes 5168 S8 516b 51514i s5200sed. The ev&f6ating means

reduces the pressure inNeachl of f c anbers 511,
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511" and 511" and in. each of ink chanbers 512, 512' and 512". Wen the
pressure is reduced to a predeterm ned val ue, the evacuating operation is
stopped and the first filling hole is closed. Thereafter, the second
filling hole is placed in fluid conmunication with a nmeasuring tube filled
with ink. Ink contained in the neasuring tube is drawn into the evacuated
contai ner and is then absorbed by reséé%")ve porous nenber 520, 520' and
520" and thereafter flows into ink chamber 512, 512' or 512" via

comuni cating holes 519, 519" or 519" bespec iyely. After the specified
amount of ink flows into the appéﬂ dBe i nk d8Banber , 51841 542 is fixed to
the outer surface of lid 516 so PWA h@ f\i 1 504g Hol es 514, 514' and
514" and 515, 51% d @5?", ' ", and communi cati ng
ports 541, 541 .

5118 5117 51002 5118
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14 and 541" are. seal ed under reduced pressure. Seal 542 thereafter

mai ntai ns the reduced pressure states of foam chanbers 511, 511' and 511"
and ink chanbers 512, 512' and 512". Before use of the cartridge, tongue

pi ece 545 of seal 542 is then peeled off so that tongue piece 545 is broken
at neck portion 543 and is separated frommain portion 544. Thus, ink
filling holes 514, 514' and 514" are bl/atkd in fluid comunication with

FIG. 6(a)
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air vent ports 541, 541' and 541" via grooves 540, 540' and 540". Al so,

f oam chanmbers 511, 511' and 511" are placed in fluid conmunication with air
vent ports 541, 541' and 541" and therefore anbient air, via grooves 540,
540' and 540". Thus, while the ink is prevented from evaporating, the ink
cartridge is ventilated. Reference is _now nmade to FIGS. 7(a) and 7(b),
wherein an i nk supply port 513 of theﬁAﬂO(xutridge IS positioned so as to
be aligned with an ink supply needl e 550 of the recording head. Thereafter
the ink cartridge is pushed toward the recordi ng head upon insertion of the
ink cartridge. A taper portion 551 of ink supply needl e 550 passes through
a filmseal 546 and engages the hol e of packing nmenber 530 as shown in FIG
7(a). Since packing nenber 530 opens upward, packing nenber 530 allows ink
supply needl e 550

FIG. 7(a)

552 551 552 533

530
532
535
550 2/ 531
513 546

This Sheet Has Been Replaced -

(AR i




to pass therethrough while packing nmenber 530 is resiliently defornmed by

t aper portion 551 of

i nk supply needl e 550. When the cartridge is used,

supply needl e 550 passes through packi ng nenber 530. The resiliency of
connection portion 534 of packing nenber 530 enabl es taper portion 532 to

engage i nk supply needl e 550. Even if
recordi ng head and the center of pack

supply needl e 550 of the
6@6530 are sonmewhat m saligned,

supply port 513 and ink supply needle 550 are hernetically sealed. To
ink into the recording head after the ink cartridge is nounted,

FIG. 8
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15 to recover the ink ejection perfornmance, a negative pressure is applied
to'the recordlng head and t hrough i nk supply needle 550 so that ink in the
cartridge flows through ink supply needl e 550 and into the recordi ng head.
Because of the pressure difference, this high negative pressure applied to
the cartridge causes taper portion 532 of packing member 530, which '
hernetically seals and isol ates the cdvt10 dge fromanbient air, to deform
upward in FIG 7(a) toward the interior of the ink cartridge. Thus, t he
pressure difference aids in causing taper portion 532 of packing nenber 530
to be resiliently pressed agai nst i ‘Egpp57 needl e 550, and thereby aids
in hernetically sealing the ink car
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Even if_ink supply needle 550 is not positioned conpletely through packing
neriber 530, the resilient force in taper portion 532 of packing nenber 530
allows taper portion 532 to remain in contact with ink supply needl e 550 as
|l ong as the tapered portion 551 of ink supply needle 550 remains in contact
with taper portion 532 as shown in FIG 7(b). Consequently, it is possible
to secure the air tightness of packi n@ Atlrber 530 and ink supply needl.e 550
even if the needle is not properly inserted. Since the tip of ink supply
needl e 550 is seal ed upon contact w th packi ng nenber 530, the dead space
in the cartridge can be nade very small, and any air bubbles which may be
produced by the piston effect upon insertion of the cartridge onto the
recordi ng head are prevented fromentering the cartridge.

FIG. 11
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When a negative pressure is applied fromthe nozzle openings of the
recordi ng head, ink absorbed by porous nmember 520 flows into the recording
head vi a ‘t hrough hol e 524 and through hol es 552 of ink supply needl e 550.
When ink of a predeterm ned anount is consuned from porous nenber 520 and
the ink | evel in porous nenber 520 is_reduced, the pressure of ink chanber
512 overcones the hol ding force of po?dﬁﬁ)nenber 520 in the vicinity of
comuni cating hole 519, so that air bubbles enter ink chanber 512 16

FIG. 13
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- vi@ conmuni cating hole 519. Consequently, the pressure in a ink chanber 512
is increased and ink therefore flows into a foam chanber 511. The ink
flow ng into foam chanber 511 is absorbed by porous nenber 520 and causes
the ink level in foamchanber 511 to be raised. At the instant when the ink
hol di ng force of porous menber 520 in the vicinity of conmunicating hole
519 is balanced with the pressure in g idhanber 512, the flow of ink from.
i nk chanber 512 into foam chanber 511 is stopped. The graph of FIG 8
illustrates this process. In the figure, the letter F indicates the
pressure | evel in porous nenber 520 of foam chanber 511, and the letter G
i ndicates the ink level in ink chanber 512. Wien a predeternined amount of
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can be mai ntai ned at a substBACKSR

ink is supplied

to the recordi ng head- by a constant pressuredlfference at. a constant rate.

The present inVentio_n relates generally to an ink—suppl_ied printer heing s_upplied

) Wi_th ink from an ink eupply tank and more paxtlcularly to an ink supply tank which alloWs

for the continuous supply of ink to the printer head while aw)oiding adverse effects from
temperamre, atmospheric'changes' or vibrations. The present invention alloWs fora 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-p'rint.'er head | Also the present 'ihvention comprises a tank

~ with transparent sides so the user is able to easily determine the remaining quantity of ink,

and also means for dampenmg of the unwanted movement of ink within the ink supply

tank.

This invention also relates to an ink cartrid_ge 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 cartndge in which upon depletion of the ink from the old eartridge,
is replaced w1th a new ink cartrldge |

A prior art ink ]et pnnter in whlch an ink contammg unit and an ink Jet
reCOrding head are mounted ona carnage is dlsclosed m.European Patent _Pubhcatlon No.
581,531 In the disclosed printer, in order to prevent printing failures caused by variation
of the ink level or'air .bubhles.due to movement .of the mk cartridge, which is caused. 'by'-
the movement of the carnage the ink container is d1v1ded into two reglons A first reglon.

of the contamer ad]aoent the recording head houses ink unpregnated ina porous member,

~ and a second region contains liquid ink without a porous member. This structure enables

the ink to be condncte(_l to the recording head_via the porous member so that the problems
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After a predeterm ned armount of ink w2 is consurred by tﬁe_ _re'cmor n d,

no ink will remain in ink chanber 512, but the anount £ I n
porous nenber 520 will be at a level equal to the |evell S e@émgg ?c
intermttently being supplied to foam chamber 511 from q E

Therefore, printing can be continued using the . 17 a sorbed
i n.porous menber 520, although no further 2nk is available in ink chanber
512 to replenish the ink supply into porous nenber 520. After a :

pr edet er mi na:ismg from movement of the 1nk in the cartrrdge are prevented from occurring to a

certain e_xtent..
| The porous member is held m fluid communication with the recording head by
a pro;ectmg member which is mserted through a hole formed in the srde portron of the
container ‘However, such a structure cannot be applred toa recordlng head in whrch air
~“bubbles must be stopped from entermg a pressure chamber, such as that for an ink Jet |
printer in which a prezoelectnc vibrator is used as an actuator for 1nk e]ection
Accordmgly, a ink Jet prmter whreh _solves the above-mentloned problems is.

derived.

W
Generally speaking, in accordance with the present mventlon there is provrded "
an 1nk-supp11ed printer. Ink is supplied to a _prmter head by an ink supply system, o
including an ink tank having an 1nk supply port and a pair of side walls. An ink absorbiné
member is contained therein adjacent the ink supply port which occupies less than the. tot'ai }
volume of the mk tank. The walls of the mk supply tank may be transparent so the user
B can more easily determine the amount of ink remaining in the ink supply tank.
| An ink receivmg and transferrmg member terminating m an ink port may
extend. into the mk tank, in wh1ch case the ink absorbing member abuts and is locally |
| -compr_essed by_ the ink receiving and transmitting member. The ink receiving and
transmitting member has a capillary ink path commumcatmg with the. printer head and is
.' supphed with mk from the ink absorbing member o | | )
More specxfically an mk cartrrdge is fonned of a ink chamber for storing ink

and a foam chamber for recervmg a porous member for absorbmg 1nk A partitlon '
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anount of

ink w3 is consuned during printing, the |nk suppl'y i n porous

menber 520 will be depleted, and the ink cartridge will ®ad ggp £'BesURRRLY

printing. During the entire printing operation frontmhen

.contained in ink chanber 512 has ‘been absorbed i n porous HM‘ H|L
the ink is depleted, a constant amount of ink i's supplied I ng
head. The depletion of ink fromink chanbé& 512 indi cates the i mpendi ng
-depl etion of ink in the ink tank cartrld fresh cartridge is .

i nsert ed .at SqPATatessthg duk chambes from ¢h Oemt%ambsnaed hascp hele shereia so thst the foam

to the recording head without interruption. As described above, the inner
space of t hehamer ésint fiuid gomafunidation withrthé ink cimsibenh eTheinktcaitridge #stalso formed
'negatlve pressure during the -printing process. In addition to the . :

w1th an ink supply port. A funnel shaped packmg member is disposed within the supply

' port and supphes 1nk toa recordmg head by generatlon of a pressure dlfference through -

the porous- member- The packmg member is dlsposed facing upward in the ink supply
port The packing member is resﬂlent
When an mk supply needle of the recordmg head is inserted into the 1nk supply

port, the t1p of the needle res111ently contacts with the packmg member. Slnce the packing

' 'r_nernber has a funnel-like shape which opens upward, the packing member is easily

deformed so as to follow the ink supply needle. Furthemiore the packing member is

caused to closely contact with the needle by 1ts res111ency Therefore, a relative

' mlsahgnment between the ink supply needle and the ink supply port can be accommodated

so that the ink supply port is securely sealed
Accordmgly, it is an’ object of the invention to prov1de an improved mk
cartrldge for an mk Jet prmter ' |

It is an object of the present invention to provide a high-quality and highly

~ reliable ink-supplied printer of a simple construction which is capable of supplying a stable
- and appropriate quantity of ink from an ink tank to a printer head and is less subject to the

- influence of environmental changes such as temperature or atmospherlc varlatlons

It is a further object of the invention to provide a cartrldge for an 1nk jet |
printer whlch can be mounted using mlmmal force and with a _large_ tolerance for
misalignment ot‘ the ink supply needle, which can cooperate with a recording head to attain
a sufficient hermetic seal,- while producing a dead space as smail as possi_ble_._

| ~ Yet another object of the imt_'ention is to preuent air bubbles from enterihg _the' -
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achi-evenent of the above-described hernetic seal betmeeﬁ—the—%nk'suppty—-—‘ o
port and the ink supply needle, the transfer of ink fron1h %wd '
t he foam chanber 511 nust be performed properly to ensure : en 7

of ink to the recording head. Hereinafter, the structure fi

t-he supply of ink fromink chamber 512 to foam chanber 511

described. Reference is now made to FIG % which depicts the boundary

bet ween foam chanber 511 and i nk chanber -512 in a third additional -
enbodi nent edcording headewhilomaintaikingranegatiespressureuinithé eleanbes containing the potams
structures, the prinmary difference between this enbodi nent and the first:
addi ti onal gﬁhﬂﬁrnent being a step portion formed in hole 519. A step
portlon 560 is forned in connunlcatlng hole 519. A portlon 563 of .

Still other obJects features and advantages of the present invention will become. _ |
more apparent from the following descnptlon_ when taken in co__nju_ncuon w1th the
aecompanying draWings in Whieh preferfed entbodhhents of the breSent inventib_n are.

' shown by way of illustrative example and not m a 11m1t1ng sense. |
The invention accordmgly comprises the several steps and relation of one or
" more of such steps with respect to each of the qthers,' and the apparatus _e_r'nbodying
features ef eonetruction c':ombinations of elements a"nd‘ arrangement of parts Which are
adopted to effect such steps all as exempllfied in the followmg detailed disclosure, and
the scope of the invention w111 be mdlcated in the clalms

| BRIEF DESCRIPT_ION F THE DRAWINGS

"For a full nnderstanding of the invention, refe_t'enc_e is had to the following
_description take'n in connection w1th the accompany'ing drawings, in which: |

FiG. 1 is a schematic vievtr, showing an ink supply system of an ink-jet type
recording apparams according to one embediment of the present invention; I.

FIG. 2 is a cross-sectional view of a multi-color ink jet printer cartridge
conétructe_d in accordance a first exnbodimentof the invention; |

.FIG. 3 is a cross-sectional view of the first embOdiment fotated 90° frem the
view in FIG. 2; | | |

-~ FIG.4isa perspecti_ve view showing the.ink cartridge ef FIGS. 2 and 3 with
the lid _temoved; _ | | | | |

"FIG.5isa nerspectiv'e'view_ 'shdwihg a single color mk cartridge constructed
in accordance with a second embodiment,of the _invent_ion; | | _ |
| | This is the-rep!acement'sheet-
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the base of i nk chanber 512 is hi gher than that of foam chanber 5IT, " step
portion 560 bei ng ‘the dividing point. A groove 561 connectmgghgen%

the i nk chamber . 18 fornmed in-the |ower part of step Iﬂeﬁaced
Por ous. nenber 520 is in contact with comunicating hole 519 m “H' ed
by step porti-on 560 so that the portion of porous nenber 5

vicinity of comrunicating hole 519 is congf essed, whereby the reqw red

pressure difference between
FIG. 6(a) is a top plan v1ew of the lid of FIG. 2

FIG-. 6(b) is a top plan view showmg the lid w1th a seal afﬁked thereto; |

FIG 7(a) is a cross-sectlonal view showmg a packmg member w1th an tnk'
supply needle inserted therem in accordance with the 1nventlon | -

_ FIG. 7(b) i is a cross-sectional view of the packmg member prior to ins'e_r_tion;.
' FIG. 8 is. a graph showﬁg the relationships of the ink _consumption., the
pressure level, and the amount of ink remaining in an ink chamber;

FIG 9 is a partial cross-sectional view of the ink cartndge showing the
bo_undary.. between ink and foam chamberslln accordance w1th a thlrd embodnnent of the
invention; o o | o o

FG. 10 1s a partial .'cross-sectional view of the ink 'cartridge choWing the
. boundary bet\t}een ink and foam chambers in'accordance' with a fotn'tb embodirnent of the
invention; | | | | | |

FIG. 11lisa partial_ctoss-seCtional vliew._ of the boundary between ink and foam |
chambers of an ink cartridgef constructed in accordance with a fifth embodim_en_t .of _tl'le _
Ainvention;

FIG. 12 isa cross—sectlonal view taken along line 33-33 of FIG 11,

FIG.13isa partlal cross-sectlonal view showmg the boundary between ink and
foam chambers of an ink cat't_ndge constructed in accord_anc_e with a s1xth embodunent of

 the invention' | |

FIG 14isa cross-sectlonal view taken along lme 35-35 of FIG 13

" FIG.. 15 is a cross-sectlonal view showmg an mk cartndge constructed in

accordance Wlth a seventh embodiment of the invention;
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I nk chanber 512 and foam chanber 511 via comunicating hole 519 can be
attained. Wien the ink level of ink chanber 512 is reduced to a Iow |evel,
groove 561 enables ink fromink chanber 512 to be collected and then
-absorbed by porous nenber 520 in foam chanber 511. Consequently, all of the
ink in ink chanber 512 can be supplied to the recording head for printing
w t hout wasting any ink. Reference is nowbmade to FI G 10, which ‘depicts an
ink cartridge const t Jn accordance.with a fourth enbodj ment of the,
i nvention. Again, IH:(g igr]‘éraaf:’_éos%f?@t.’&%jldv‘?w fhowieg, @B inkcarideg qogsteucted e
prinmary difference between this enbodi nent .and the first .additional :
enbodi nent acsordagcelwithex eighth emtadimientoft thednvehtiome r espective chanbers. The
‘bottom face 564 of ink chamber 512 is 'higher than the bottom face 567 _
' L FIG. 17 is a cross-sectional view showing an ink cartridge for an ink jet printer
constructed in accordance with a mnth embodiment of the invention; and |
FIG. 18 is a cross-_sectiohal v_ieiiv of the ninth éinbbdiihent of the invention -
rotated 90° from FIG. 17. _ |
| _ _DESCRIPTION OF THE PREFERRED EMBODIMENTS
A printer head according to the present invention may be used in four-color
* printer plotter or color image printer and has four-color ink systems and ink jets
correspondihg respectively to four ink 'cohlors_.' _ The four-color printer plotter employs
black, red, green and blue_ inks, and moves the head or a sheet of pﬁnt paper or both and
- :then ejects ink as in a conventional mk j'et print head, cori'esbonding toa desired one of
the cbioré-agaiﬁét the print paper ‘at _é 'préscribed position théreon to form an ink dot.
Desired characters and figures can thils' be recorded by repeating the above cycle. “The
present invention is applicable_io ink jet printers of all varieties, including print heads
using heat froxh heated resistors or the like or the displacement of piezoelectric or with
transducers to project a drop of ink from a chamber upon applica_tio'n_-of a print signal.
The ink supply tanks accbrding to the invention can supply ink continuously to said
chambers through capillary paths. '
In a color imagé printer u§in_g inks of four'cblofs, that is;' black, red, green and
blue, a sheet of print paper is scanned by a printer head in a directidn perpendicular to the
| direction of feed of the print paper to form one-dot line in one scaﬁning _stroke, and the
print paper is fed along by line pitches to record images. In seven-color printers, inks of
four colors, that is, black, _'yellow, inagenté and cyan, are used, and the colors of red,
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of foam chanber 511, thereby formng a step portion 562. Step portion 562
receives the | ower portion of porous nenber 520 so that the portion of
porous nenber 520 inthe vicinity of comunicating hole 519 is conpressed.
When required, a slope 563 which is directed fromthe ink chanber 512 to .
the form chanber 511 may be formed to aid in the supply of ink. Since slope
563 allows ink in ink chanber 512 to flow ##ore easily . .toward f oam chanber
511, irrespective of the inclination of the carriage, ink fromink chanber - .
512 can be casren apd blpesap formed qma shest ok pUntipapgr he SUpeTRapQsing ks iof twowuhefie
to FIGS. 11 and 12 which depict an ink jet cartridge constructed in :
accor dance vhe lthree tesitdd ks tother ahancbibckd itheraby edcotding tolor ixhages .of lseven colors.
structures are indicated by like reference nunerals, the primary difference
between this - The present invention is concerned primarily with the printer head, and in
o ~ particular with the ink tanks -and detalled description of the overall printer construction
- will be given only by way of a srngle example
Fig. 1 is a schematlc view showmg an 1nk supply system of an mk-Jet type
| recording apparatus accordmg to one embodiment of the present invention.
A print head unit 1 of an ink-je__t type is connected to an ink tank 3 through a
connecting member 2. ‘Ink is sup_plied from the ink tank 3 to the print head unit 1 through
a hollow needle 2a and an ink supply passage 2b of the connecting member 2, so that the
print head unit 1 emits ink droplets‘in accordance with print signals.

_' The apparatus _shown i_n“Fig. 1 also includes a cap member 4 disposed at non-
printing area, which cap ‘member comes into abuunent against the _nozzle plate of the print
head unit 1 by a drive mechanism (ot shown) for preventing the nozzle openings from |
drying. The cap member 4 is connected through a,tube 8 to a suction pump 5 which is

| operated by a control device 6 to suck ink from the print head unit 1 through the cap
nember 4. The apparatus shown in Frg 1 is also provrded with an effluent’ tank 7
connected to an outlet port of the suction pump 5 through a tube 9.
The-recordmg head may be of any structure such as described in European
_ -Patent Publication Nos. 581, 531 609, 863 584, 823 and so on. |
The ink cartrrdge is conﬁgured SO as to be mounted with a small force and wrth '
accormnodating a misalignment of a certain degree. Reference is first made to FIGS. 2
and 3 which depict an ink cartridge constructed in accordance with a first embodiment of
the invention. A main container 501, is divided into _three compartments 504 505 and
Th|s is the rep\acement sheet
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19 enmbodi ment and the first additional enbodinent- is the fornmati on of a

t hrough hole. This enbodinment is the sane as shown in FIGS. 4 and 5. G oove

519a (FIGS. 4 and 5) is.forned in the.face of center partition 510

separati ng foam chanber 511 fromink chanber 512. G oove 519a is forned.
‘the face of parti-tion 510 on the side of the foam chanber 511 and is in
- .comuni cation with the upper portion of &omuni cat | ng hole 519 of center

par t." t '_ on ?(}60 b}\fM pgr_rt]fti?mg 282 rax?(f g&ﬁis‘ \s/heoWn' in FIG. 3. Each of the three compartmcnts 504,

505, and 506 is divided by a center partition wall 510 into foam chambers 511, 511’ or - |

5 1" housing a respective pbrou_s member 520, 520’ or 520"'and ink chambers 5 12, 512’ '
or 512f' _which are adapted to contain quﬁid ink. Fbam chatxibers 511, 511_’; 511" lare_
- dim‘ensioﬂed io receive a respective _pm_‘oﬁ_s mémber 520, 520’ 520". o
~ The volume of éach of porous members 520, 520° a'n_d.5'20" is s;elected sb as.
to be.largef' than the capacity of each of 'the 'féspéctiire foam chambers 511, 511° 6r' 511 "
S0 as to ;be. complressed'wh'i.le .being' lretained in @e respective foam chamber ih.a preferred
émbﬁdiment. The. ratio of the capa'c_ﬁes of éacﬁ foam cﬁamber 511, 5 11° or 511" and
| - each ink chamber 512, 512’ or 512" is sele¢ted so that each foam chamiber 5 11, 511° lor
- 511".is di_mensioned to hold éO to 30% more ink than the resiaecti’ve ink chambér 512,
512° or 512". o | .
| thn inks of thfee colors ate contained within a si_ngle'cartridgé .as in FIGS.
.2 -4, it .may be difficult to see if different amounté of ink rcf.main in the chambers, which
may be cauéed by un_balancéd consumption of the different color mks W_heﬁ ink of oﬁe
: _coior is .de:pleted, and the user wishes to diSposé of the cartridge,_ the user need not
unnec':essarily worry about any remainiﬁ'g ink of the other colors in the cartridgé leaking.
When a'c.a.rtridge' of the invem:ién is disp'dsed' of, ink is preveni:éd froin ﬂéwing_ out of the
cartridge because mk of .each cblo_l_' is absorbed by eacﬁ re_spgctiw)e porous meﬁiber, iheréby
protectiﬁg the enviroﬁmeht _from'any leakage of ink. | |
Ink supply ports 513, "'513’ and 513" (not shown), chamber 511 being
é_xexﬁplary of each chamber 511, 51 L and 511", are formed in main coﬁtainer 501 w1thm
a respective foaﬁ'chanmer_Sll,_ 5_11",' 511". Each ink supply port 513, .51?-:’ and 513" is
| adapted to engagé with a respective ink supply neédlé (not shov)n) of the recbfciiné head
| | I | . Thié is the replacement sheet
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chanbers 511, 512. In order to allow air to pass fromink chanber 512 to
f oam chanber 511 and to retain -these._chanbers in fluid conmuni cati on w.th

each ot her.,
519a. Thus,

a through hole 519b s fornmed - in the | ower end of the groove
the upper portion of porous nmenber -520 which exhibits a

rel atively smal |- capil | ary force is maintained in fluid communication. W|th
comuni cating hole 519 via the space forme® by thin groove 519a. Therefore
ink.can be smpothly replaced with air so that ink in ink chamber 512 -
constant |y fwhick areningertesiah the domserrergliof, each of dhsy fosmechambiery51 b IHiend 6i1hot
enough ink from being supplied. "Reference is now nmade to FIGS. 13 and 14
whi ch depict an ink RefeﬂrrngdmamorHGr Qcareld3, theampper dﬂd]ot%tlw inlanﬁc@itaﬁh& 501 is

addi ti.onal

enbodi ment- of .the invention. Like
sealed by a lid 516 Two mk filling ports 514 and 515 are formed at positions on lid 516 '

_ correspondmg to foam chamber 511 Snmlarly, as shown in FIG 6(a) each chamber 511

511’ and 511" includes correspondmg ink fillmg ports 514 and 515, 514’ and 5 15’ and

514" and 515". PrOJectlons 516a and 516b, FIG. 2, are mtegrally formed with the i mner

surface of lid 516 and are pos1tloned in foam chamber 511 SO as to surround fﬂlmg ports

' 515 and 514, respectively. Porous member_520 is compressed by projections 516a and

516b against the bottom wall of foam chamber 511 in which ink supply port 513 is
formed. Pro;ectlons 516a’ and 516b’ and 516a" and 516b“ are snmlarly formed i in the |

mner wall of lid 516 and are posmoned in foam chambers 511’ and 511" wh1ch contain |

: _1nk supply ports 513° and 5 13" respectlvely as shown in FIG 3.

Pro_]ectlon 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 pos1t1on

- of porous member 520 in the vicih_ity of ink supply port 513 is compressed to the greatest

extent.
. Protrusion portions 522, 522’ 'and 522" (collectively "522"), which cooperate

w1th lid 516 to compress porous members 520, 520’ and 520" respectlvely are formed on

: the bottom of each of foam chambers 511 511 and 511°". Recesses 523, 523’ and 523 "

o (collectlvely "523 "), whlch define spaces havmg a ﬁxed opening area, are formed at the

upper end of respective pro_trusxon portxons 522. Through holes 524, 524’ and 524"
(collectively. "524") are disposed within the respective protrusion portiohs 522. One end

of each throligh hole 524 is in fluid communication with the spaces defined by recesses

523 and the other end with a respective’ packing (collectively "530"), which WiH be
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nunerals are utilized to depict like structures, the primary difference
being the use of a projection-into foam chanber 511. A horseshoe-shaped
projection 565 is forned on the bottom of foam chanber 511 as i's shown in-
FIG 14. Projection 565 ensures-a space in the vicinity of comunicating
hol e 519 so that-ink fromink chamber 512 can easily flow into foam chamber
511. As described above, foam chanber 511 1@nd ink chanber 512 are ‘separ at ed
fromeach other by the single center partition:510. In seventh or eighth
addi ti onal heremafter descrlbed Filters 525 525’ and 525" (not shown) (collect1ver "525") are

ﬁxed to the upper end of recesses 523 respect1ver

Packmg members 530 of wh1ch only 530 is shown are dlsposed at the lower
end of ink - -supply ports 513, 513’ and 513" respectlvely and are made of a resrlient_ '
material such as rubber. Packmg members 530, are 'configured asa funnel-shaped packmg |
'whxch opens upward The lower ends of tubular portions '531 are thicker than the other
portlons The respective upper penpheral edges 533 of taper portions 532 of respectlve
packing members 530 contact with step portions 513a of respective ink supply ports 513,

i 513’ and 513", Each packing member _530 is.fom_ie.d with protrusions 535 received by
groove portion 527 within the inner wall of ink Suppl)f port 5-13. The bonndary between
tubnlar'portions .5l3.1 and taper portions' 532, are configured as thm connection port__ions
534. | o | | '_

| | In this design, packmg members 530 are fixed by tubular portions 531 to

'respective mk supply ports 513. Additionally, upWard move'ment of upper peripher_al
__edges 533 is prevented by respective step portions 513a. Thu_s, even when the respective.
ink supply needle is 'ins'erted. or extracted' packing members 530 are adequately ﬁxed to
ink supply ports 513. Since taper portlons 532 serve to attain the hermetrc seal between
the packmg member of the respectlve ink supply port 513 and the ink supply needle by the
respectrv,e thin connection portlons 534, the taper portlons _can be moved somewhat without '.
_causing.-deformation.. Consequently, the air tight seal between the r'espective'paCklin:g _'

-member and ink supply ne'edle can be mamtamed While accommodating a relative

mrsallgnment between the respective ink supply needle and ink supply port. |
Commumcatmg holes 519, 519’ and 519" are formed in center partmon wall

- 510 which separates foam chambers 511, 511’ and 511" from mk chambers 512, 512’ and
| Th|s is the replacement sheet
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20 enbodi nents of a single-color ink cartridge, as shown in FIGS. 15 and 16.
respectively, an ink chanber 571 nmay be formed so as to surround two or
three sides of a foam chanber 570, and a conmmuni cating hole 573 may be
formed in at | east one of the walls 572 separating the foam chanber 570
-fromthe ink chanber 571. An exit port 574 is positioned within foam
chanber 570.- An ink cartridge of this dééign can store an anount of ink

which is rglatively |ar 0 ed. . midh the volume of the whole. ink -
onr 1 dge SPMERERY e “Fof 3188 SRS 310 Wi Grtn B Sentebnibe veign®
‘can easily see if replacenment of the ink cartridge is_required because of
“depl et i on fermedy hejR communication with communicating holes 519, 519° and 519 respectlvely_

- for gas-liquid replacement. ‘Between each respectiye p_air of .foam' and ink chambers 511
ahd 512, 511’ and .5.1.2", and 511" and 5'1'2_", .porous méxﬁbe_rs 520, l520’ and 5.2_. " are
| houséd in the foam chambers 511, 511’ éﬁd '5' 11 " respectively in'suéh a m_axinér that each :
' porous member is held against the respective communicating holé,Slé, 519’ or519". Ribs
518, 518 and 518" are formed oni a back wall 501a of container 501 within a respective
ink chamber 512, 512’ and 512". An individual commuhication hole is formed between
) each réspectiye chathb’ér pair 511, 512, and extend élo_ng only a portion of the leﬁgth of
parti"tionIS 10 .f-ormed thereat. B | o |
Ina secpnci embodiment of the inventidii an ink cartridge is utilized for a single
color ink. A c#rtfidge 5100 for a sing_;e color, or black mkcan be ma'de' smallér in 31ze
than that for color mks, but the mk charh_ber 5112 for black ink would have a lérger |
-capacity than eﬁch of the c’orres_ponding' ¢hambei;s_,for a Colo.l'-ill.lk. According to the
second additional embodiment of the ixi\;ention, é cartridge for black ink _is shown in FIG.
| 5 héving a tmrtition wall 5117 for‘me_:d within a 'c01.'1'ta.iner' 5100 so as to exténd between
center partition wall 5110 which separates a foam chamber 51 11 from a ink chamber 5112
and a side Wall 5100a of main éohtainer 51_00; 'thereby_dividing mk chamber 5112 into two
cel_ls 5112a and 5112b. This .structulje pi'events cont_aiﬁer 5100 froin'Béing deforfned By
a negative pressufe_ prociuced_ during the mk 'filling.prb'ces's which w1ll be hereinaftef
described, or by an extemal pressuré dunng usagg,.._ fhé_ljeby pfe'vgnti_hg any ink from_ |
leaking. Cells 5112a and 5112b are retained in fluid comm_uﬁica_t_ion. with foam _chambet .
5111 v1a a commumcatmg hqié 51_19' in center partition 5110 which éxtgn_ds aldné c_inly a
portion of tﬁe length of partition 5110. In addition, a communicafmg hole may be fbrméd |
| "This is the replacement sheet.
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Reference is .now made to FIGS. 17 and 18 wherein an ink jet printer
cartridge constructed in accordance with a ninth additional enbodi nent of
the invention is provided. Thi's enbodinent is simlar to the first

addi ti.onal enbodiment, the primary di fference bei.ng the use of a resili-ent
O ring 5300 which is retained in contact -with the peripheral face of an ink
supply needl e of the recording based upon Ihsertion of the ink supply
needl e into the ink supply cartridge. However, this ink jet printer results
i n ot her pr oplthentoves pastion pf pamitionrwall S t i onal enbodi ment.. A | ar ge
frictional force may be produced when nounting the cartrldge on the _
carriage and insertiQg thdrinnenface wfwajl 51004 whichtoan iehsilyctse seeh dgen thd barsridge
results.in an extra strain on the recording head and the carri age.

Fur t her nor e, s Qidulnfd on¥Durtifige; WGl oAb 313 8RS FoRRl YwHidh Siend Riftical§ 0ot

the cartr| dge.
inner face 5100a These ribs allow ink to ﬂow more easrly down along wall 5100a, and

.the user can easily recogmze the amount of ink remalmng in the cartrrdge by seemg the
_ .l 1nk level. | |
- Reference is now rnade to FIGS. 6(a) and 6(b) which 'ctepict lid 516 construc_ted |
ih accordance with the first additional embodirnent of the invention. Ink ﬁllihg 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" within container 501. Air ._
o communicating ports 54.1,.'541’-and 541" are connected to'inlr filling holes 514, 514; and
514" via grooves 540, 540’ and 540", respectlvely |
When a seal 542 for covenng ink ﬁllmg holes 514 5 14’ and 514", 515, 515°
and 515" and air vent ports 541, 541 and 541" is fixed to the uppers1de of lid 516 FIG
6(b), after ink foam chambers 511, 511’ and 511" are ﬁlled grooves 540, 540° 'and 54 "
form capillary tubes with seal 542. A tongue plece 545 of seal 542 which protrudes from
lid 516, 1s formed w1th a neck portlon 543 drsposed in seal 542 at a mldpomt of the route
of air vent ports 541, 541’ and 541". When tongue piece 545 is peeled from lid 516,
tongue piece 545 is_easil&’ separated from seal 542. This in turn exposes air vent ports'
| 541, but no other portions of the underside of seal 542. |
Ina preferred embodunent seal 542 is formed with patterns snch as characters '_
and 111ustratlons prmted on its main portron 544 which permanently seals grooves 540 »
| 540’ and 54 " Patterns colors, or other pnntmg different from that prrnted on marn

- portlon 544 of seal 542 may be placed on tongue plece 545 which is connected to main

_ Thls is the replacement shee’t
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If there 'is a msalignnment 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 nount the cartridge.

‘Furt hernore,

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 18, it

is extremely difficult to-mount such a carlBridge on the recording head if

the cartridge and any of the ink supply needles are.msaligned.

This is

the r epl acerpgmorsiﬁbof seal 542 via neck portlon 543.

For example ina further preferred embodiment, the main portion 544 of seal o
542 has a blue backgr_ou_nd, black characters and other 1llustratrons printed thereon. 'The_
. background color of tongue piece 545isa eOlor such as yellow__or red whieh contrasts with |
the background color of main' portion 544. Charaet'ere a_nd.illustrations' are printed on the
background m colors which are mainly black or blue. In this way, main portion 544_and
tongue pieee 545 are dietinguiShed-.from each other in color and pattem Consequently,
| it is poss1ble to call the user’s attention to the need for the removal of tongue plece 545

| Each of mk supply ports 513, 153’ and 513" are sealed by a film 546

(FIG. 2), and ink filling_needles are hermetxcally inserted in_to the ink filling holes 5_14, |
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 5l5, 515°
and 515" is closed. | | | o

The evacuating means reduces the nressure in each of foam .c_:ha'mbers 511,
51l’ and 511" and in each of ink chambers 512, 512’ and 512", When the pressure is.
redueed to a.predete'rmined value, | the evacuating operation is stopp_ed and the first filling
‘hole is closed. Thereafter,_the second ﬁlling hole is'placed in ﬂuid _commnnieatiOn with
; a'measnring tube filled with ink. Ink contained in the measuring tube is drawn into the
evacuated container and is then a_bsorbed. by resn_ective oorous menrber 520, 5_20’ and 520"
 and thereafter flows into ink chambet 512, 512” or 512" via communicating holes 519,
519’ or 519" reSpeetively. _. | | |

Aft'er'the sPeciﬁed ainoi_nrt oi" ink flows into the approoriate ink chamher, seal
. 542 1s fixed to the onter surface of lid 516 so that the mk filling holes'S 14 514’ and 514" |

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

ThlS is the replacement sheet -
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22 CLAIMS 1. An ink tank cartridge for an ink-jet type recording
apparatus, conprising: a plurality of first chanbers; a plurality of second
chanbers, each second chanber being adjacent - to and associ ated with a first
chanmber.; a pIurallty of partition walls disposed-in said cartridge, each
sai d- partltlon wal | being. formed with a comunicating hole fornmed therein
"di sposed between sai d associ ated chanber® sai d comuni cating hol e-

extending alopg a re |veI smal | portion of the bottom of said partition
vl I substifih P4’ g Al g FHER PR o Sep L thereaien mintans th rduced

- pressure states of foarn chambers 511, 511’ and 511" and ink chambers 512, 512’ and
512", | | | | |
| | Before use of the cartrrdge tongue prece 545 of seal 542 is then peeled off so_ -
that tongue piece 545 is broken at neck portlon 543 and is separated from main portlon_'
o 544 Thus, ink filling holes 514 514° and 514" are placed in fluid commumcatron w1th |
-air vent ports 541, 541° _and 541" via grooves 540, 540’ .and 540". Also, foam charnbers |
| Stl';_ 511 and 511" are placed mﬂmd cornmunication with air vent ports 541, 541’ and
541" and therefore amb_ient.air, via grooves 540,. 54_0’ and 540", _T.husl,--while the mkls
.preve_nted' from evaporating, the ink cartridge is ventilated, |
N Reference is now made to FIGS 7(a) and 7(b) wherem an ink supply port 513
of the ink cartndge is posrtloned so as to be ahgned w1th an ink supply needle 550 of the
recordlng head. Thereafter the ink cartridge is pushed toward the recordmg 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 nlember 530 as shown in FIG. .7(a). S.ince- '
packing member 530 opens upward, packing member 530 allows ink supply needle 550
- to pass therethrough while_packjng member 530 is resilienﬂy deformed by 'taper. portion
- 551 of ink supply needle 550 | - .l
When the cartndge is used ink supply needle 550 passes through packmg
member 530 The resrhency of connectlon portion 534 of packmg member 530 enables
taper portion. 532 to engage ink supply needle 550. Even 1f ink supply needle 550 of the
‘recording head and the center of packing 530 are somewhat misaligned, ink supply.port
© 513 and in'k'suppl-y needle 550 are hermetically .sealed.
| To conduct ink into the recordmg head after the mk cartndge is mounted, or
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'said second chanber conmunicating with said first chanber through said
communi cating hole; a plurality of ink supply ports, each extendi ng through
a bottomwall of a respective one. of said plurality of second chanbers,
saird plurality of ink supply ports supplying ink to the exterior of said
cartridge, all of said first chanbers and associ ated. second chanbers bei ng
formed as an integral unit; a porous memddr in each of sai d second chambers
positioned to deliver, jnk to its_associated ink su port;. and an air
vent port E®AFRAVFELHS w& HeRtRB RTIORMANCSs 2 NEgatVH BTES %s aDRlEd e IREQAIngr
of said cartridge at a |location spaced from said i nk supply port and
communi. cat ihead hod ¢hrough ink supply needle 550 so that ink in the cartridge flows through ink

supply need_le 550 and into the _recording head. Because of the pressure differenc’e,_ this
high negative pressure applied to the cartridge causes taper portiorr 532 of p.acking. memb,er |
530, vyhich hermetically seals and isolates the cartndge from ambient air, to deform
upward in FIG. 7<a) toward the interior of the ink cartridge. Thas, thelp.resstlre difference
aids in causing taper portion 532 of packing member '530'to be resilienﬂy pressed against.
‘ink supply needle 550 and thereby aids in hermetlcally sealmg the ink cartridge. |

| Even if ink supply needle 550 is not posmoned completely through packing
member 530 the res111ent force in taper portlon 532 of packmg member 530 allows taper

. portion 532 to remam in contact with mk supply needle 550 as long as the tapered port_lon'
551 of ink supply needle 550 remains in contact with taper portibn 532 as shown in FIG.

E 7(b) Consequently, it is possible to secure the air tightness of packing member 536_ ‘and
ink supply needle 550 even if the needle is not properly mserted

- Since the tip of ink supply needle 550 is sealed upon contact w1th packmg

: member 530, the dead space in the cartridge can be made very small and any air bubbles
which may be produced by the plston effect upon msertlon of the cartndge onto the :
recording head are prevented from entenng the cartndge

- Whena negatlve pressure is applled from the nozzle opemngs of the recordmg _

- bead, ink absorbed by porous member 520 flows into the recording head via through hole
524 and through holes 552 of ink supply lreedle 556. When ink o'f. a predetermined

- amount is consumed from porous member 520 and the' mk level in porous member_ 52D is |
 reduced, the pressure of ink chamber 512 overeom'es the holding force of porous member

R - 520 in the v1crmty of commumcatmg hole 5 19 so that air bubbles enter ink chamber 512 |
This is the replacement sheet:
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2. The ink cartridge of claim1, wherein the porous nember associated
wi th each second chanber and the associated first chanber contain ink.

different fromthe ink in the other first and second chanbers.

.3..

The ink "

tank cartridge of claim! or claim2, further conprising an associated step
portion formed at a | ower portlon of’ each of sai.d conmuni cating holes, a
groove connecting said associated first ‘abfl. second chanbers bei ng formed in

said ink cartridge bel ow sajd _associ ated st ep_portion.

~ via communicating hole 519 Consequently, the pressure in a ink chamber 512 is

1ncreased and ink therefore ﬂows into a foam chamber 511
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 conununicating 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. 8 illustrates this process. In the figure the letter F

mdlcates the pressure level in porous member 520 of foam chamber 511, and the letter G

_ mdrcates the mk leve_l in ink chamber 512. ‘When a predetermmed amount of ink w1l

which was initially containe'd m porous member 520 is consumed so that the ink level in
porous member'520 is reduCed toa predetermined value at which .the pressure in ink
chamber 512 overcomes the ink holdmg force of porous member 520 in the v1cuuty of |
commumcatmg hole 519 ink gradually flows ina stepwise manner from mk chamber 512

into the foam chamber 511. This process occurs until the balance between the pressure

of the ink chamber 512 and the mk 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 mainta_ined at. a
substantially constant level so that ink is supplied to the recording head by a constant
pressure dlfference at a constant rate. - |

After a predetermmed amount of ink w2 is consumed by the recordmg head
no mk will remain in mk chamber 512, but the amoun_t of ink contained in porous member
520 will be at a level equal to the level when ink was intermittently being supplied to foam
chamber 511 from mk chamber 512. Therefore prmtlng can be contmued usmg ‘the
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23 4. The ink tank cartridge of any one of the preceding clains, further
conprising a protrusion portion forned on an inner surface of sald
partition wall in each of -said second chanbers, each said protrusion
portion mai.ntai ning a space about said aSSOCIated comuni-cating hole to ai
in the flow of ink therethrough 5. The ink. tank cartridge of any one of

t he precedl ng cl.ains,. further conprising a7tep portion formed bel ow each. .

of said comuni cati ng holes in said partition wall. 6. The ink tank
cartridge ofansduat of ik abiserbed fin pbmup atembet See,caltlmhg]s 20 durslic [ink & dviailabsle in ink
adj acent sai d -associated first chamber is higher than the part adjacent '
sai d associ %ﬁﬂb&ﬁS@ﬂ) &B&Eﬁsﬁrthe ink supply into porous member 520. After a predetermmed
| | amount of 1nk w3 i is consumed durmg printing, the ink supply in porous member 520 wrll'
be depleted, and the ink ca'rtridge will no_longer support printing. |
During the entire printing ope_ration from when all the ink contained in mk
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.. .T'he depletion of ink from ink chamber
512 indicams the impending depletion of ink in the ink tank'cartridge. If a fresh cartridge
s mserted at this stage, it 1s possrble to ensure a constant supply of ink to the recordmg
head w1thout mterruptlon |
|  As descnbed above, the inner space of the ink cartrldge of the mventron must -
be mamtamed at a negatlve pressure durlng the printing process. I_n addition to the-
a_cl_ue_vement of t_he above-descnbed hermetic seal between the ink supply port and the ink
supply needle,.'the 'tran'sfer of ink from ink chamber 512 to the foarn 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 frem ink chamber '51_2' to foam chamber Stl |
will be described. | | o |
o Reference is now.made to FIG. 9 which'_depi-cts the boundary between foam
| charnber' 511 and ink chamber 512in a third additional embodiment of the invention. Like |
numerals are utilized to indicate ‘like structures the pnmary difference between thlS
"embodiment and the first addrtlonal embodrment being a step portion formed in hole 519.
| | | A step portion’ 560 is formed in commumcatmg hole 519. A portron 563 of
. the base of ink chamber 512 is hlgher than that of foam chamber 511 step portron 560

bemg the d1v1dmg point. A groove 561 connectmg the foam and the ink chamber is
ThIS is the replacement sheet
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.7. The ink tank cartridge of any of the preceding clainms, further
conprising -a respective vertically extendlng thin groove forned I n each
'said partition wall above each communicating hole and on the side of the
“associ at ed second chambers, each of said grooves being in fluid _
. conmuni cation.w th each associ ated ‘conmuni cating hol e, each of sai.d grooves
aiding inthe flow of air and ink betweel8said associated first:and second -
chanbers. 8. .The ink tank cartridge of any of the preceding clains,
further comreemgh@qwesjpsetofcﬁmwﬁeu 568. an inside wall of each of .said
- second chanbers di sposed on a surface of said second chanber opposite said -
associ at ed i nk. supposous atembes 524 ispin@oatati with communizatingibole 516 aassmcawo
por ous menber s agai nst. sai d associ ated ink supply ports.
'by step portron 560 so that the portron of porous member 520 in the v1c1mty of
commumcatmg hole 519is compressed whereby the required pressure difference between
“ink chamber 512 and foam chamber 5 11 via commumcatmg hole 519 can be attained.
When the mk level of ink chamber 512 is reduced to a low level, groove 561 enables_ ink
from ink chamber 512 to be collected and then absorbed by porous member 520 in foam .
 chamber 511. Consequently, all of the ink in ink chamber 512 can be supplied to the
 recording head for printing without wasting any ink. |
'. Reference is now made to FIG 10, which depicts_' an ink cartridge constructed
in accordance ‘with a fourth embodiment of the invention. Again, like numerals are used
to indicate like structures., the primary'difference between this embodiment and the first
additional embodiment is the different leveled bottoms of the 'respective chambers.
The bottom face 564 of ink chamber 512 is higher than the bottom face 567 '
of foam chamber 511, thereby formmg a step portron 562. Step portion 562 receives the
10wer portion of porous member 520 so that the portion of porous .member 520 in the
‘vicinity of commumcatmg hole 519 is compressed When required a slope 563 wlnch is
directed from the ink chamber 512 to the form 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 to_ward
foam chamber 511, irrespective of the inclination of the carriage, ink from ink char_nber'
512 can be constantly supphed to the recording head |
Reference is now made to FIGS 11 and 12 whrch depict an ink Jet cartndge
constructed in accordance w1th a fifth addltronal embodrment of the invention. Like
' structures are mdrcated by like reference numerals the primary difference between this
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9. .The ink tank cartridge of claim8, wherein each said ink supply port
i ncludes a projection including its entrance projecting into said second

chanber.

24 10. The ink tank cartridge of claim8 or 9, wherein the

vol une of each of 'said porous nenbers before placenment in a second chamber
is larger than . the volume of the associated second chanber in which it is -
received. 11. The ink tank cartridge of aﬂ? of the preceding clalns

wherein the yol, Hlmen? b A% First additional embodiment is the formation of a through hole. This

embodlment is the same as shown in FIGS 4 and 5. |
3 Groove 519a (FIGS 4 and 5) 1s formed in the face of center partition 510

separatmg foam chamber 511 from ink chamber 512. Groove 519a is formed in the face '

of partltton 510 on the side of the foam c_hamber 511 and is in commumcatxon w1th the |

upper'portion of communicating hole 5’19 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 retam these chambers in ﬂu1d commumcatton 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 exhibits a relattvely small caplllary force is maintained in ﬂuld

commumcatlon with commumcatmg hole 519 via the space formed by thm groove 519a. |
Therefore ink can be smoothly replaced Wlth air so that ink in mk chamber 5 12 constantly

ﬂow_s into foam_ chamber 511, thereby prevcntm_g too much or not enough ink from bemg _'
sup'plied. o |

.Reference .is now made .to FIGS. 13 and 14 which depict an ink cartridge

- constructed in accordance with a sixth additional embodiment of the invention. Like

numerals are utilized to depict like structures, the primary difference being the use of a

projection into foam chamber 511,
A horseshoe-shaped projection 565 is formed on the bottom of foam chamber |
511 as is showh in FIG. 14. PrOJectlon 565 ensures a space in’ the vicinity of

commumcatmg hole 519 so that mk from ink chamber 512 can easily flow mto foam

.chamber 511.

As descrtbed above, foam chamber 511 and mk chamber 512 are separated_
from each other by the single _center partltlon 510. In seventh or etghth addltlonal"
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of said porous nenbers is Iarger than the capacity of each of said
associ at ed second chanbers. 12. The ink tank cartridge of any one of the
precedi ng clainms, further conprising a respective vertically extendi ng r|b
formed on an inner surface of said first chanber, each of said ribs
assisting in the flowof ink. 13. The. ink tank. cartrldge of any of the :
precedi ng clains, further conprising.a pﬂﬁjectlon formed on an inside wall
of each of said second chanbers di sposed on a surface of said second

chanber opp@bpdiEness of & single-epleriink fartzidgp 35 shovim ingBliGS. dSomdc16 sspectively,
conpressi ng said associ ated porous nenbers agai nst sai'd associated ink
~supply por &s.ink £haifber 57k ma:gnbed'nrmad dgeasoto sm;omdetvmf ot fiereprsides difing foam
.cl ai ns, wherein each said ink
| chamber 570, and a' communicating hole 573 may be fonned in at least one of the walls
572 separating the foam chamber 570 ftom the ink chamber 571. An exit port 574 is
| .positioned _withjn foam chamber 570. An ink cert_ridge of this'design can store an amount |
of ink thch is relatively lerg'e as 'compared' with the #olume of the whole ink _cartridge. :
Furthel_more, | l.)eeaus_e. of the lo_eatie'n. of the chambers, the user can easily see if
replaeement_ef the ink eartridge is required.because of depletion of the ink.

Reference 1s now mad_e to“F.IéS. 17 and 18 jwhere'in' aﬁ ink jet printer '_cartl_'idg_e
constructed in accordance with a ninth additional embodiment of the imvention is provided.
This embodiment is snmlar to theﬁrst additional..embpdimeht, the pnmary differénce
b_eiﬁg the .use. of 'a're'si'lient O—rmg 5300 which ie r_eteined in contect w1th the peripheral _
face of an ink su'ppiy needle of the fec:'oi'ding based upon insertion of the ink supply needle
into the ink mqqﬂycmnmmmp Iﬁnwnwr ﬂns:nkjetpnnmmlrmﬂm nloﬂmr[nobkmm

* solved by the f1rst addltlonal embodlment A large frictional force may be produced when
mounting the cax_‘tndge on the carriage and msertmg the ink supply needle into the
cartridge. Tlus results in an extra strain on the recording head and the carriage.
Furthermore, d—ring 5300 is suppertec_l at its periphery By the body 5302:of the cartridge.

. Ifthereisa niiSalignment between the cartridge and the_i‘nk supply needle of the recerding
head upon insertion of the mk supply needle m the ink shpply cartridge, it is very difficult.
to moﬁnt- the cartridge. Furthermore, when a three celpr ink 'eartridge .in Whicﬁ. tanks
5304, 5306, and 5305 for the three color mks are integrated'ihto one pieee as shown in |

| _FiG. 18, it is ektremely difficult to mount such a cartridge on the recording head if the
cartndge and any of the ink supply needles are mlsahgned | - |
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supply port includes a portion including its entrance projecting into said
- second chanber. 15. The ink tank cartridge of claim 13, wherein the vol unme
of each of said porous nenbers before placenent in a second chanber is

- larger than the volunme of the associated second chanber in which it is KB
received. 16. The ink tank cartridge of any of clains 13 to 15, wherein the
vol ume of each of said porous nenbers bef2dre placement in a second chanber :

is larger than the volume of the associated second chanber in which it is
recei ved. - It will thus be seen that the objects set forth above, among those made apparent

.from the preceding description aire efficiently attained and, since certain changés_ may be
rﬁade in c_a;rying _ouf the fa.bo've_ cons&hctibn gnd fﬂethod set forth without d'epartiné from
the spirit and sdope of the invention, it is intended that ail matter cbnt_aine_d in the éboVe

. description and showﬁ in the accompanying di'aw_i'ngs shail be interpreted as'il-lustrati-\(e and.

| not in a limitiné sense. |

It is also to be ﬁnderstood that ihe follbwing clairns are intended to cover all

_of the geneﬁc and specific feamre's..'o'f the invention herein_ deécribed, énd all. statements |
of the scbp'e of the invention whlch, és a métter of language, might be said to fall there

between. .
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.25 17 The ink tank cartridge of any of claims 13 to lﬁf_LuLthe%-eonprrsrng
a respective vertically extending rib formed on an i nner face of eig of

said first chanbers, each of said ribs assisting in therhis
The ink tank cartrldge of any one clainms 13 to 17, mherel \
vent- port is forned in part as a meandering groove.

cartrldge of any one of the preceding cl aR?s, mhereln sald second chanber
is a foam chamber and said first chanber is an ink chanber. 20. The ink

tank cartridge above of any one of the QLAIMS ng clains, wherein said
cartridge is constructed to be renmovably nounted on sald recordlng

appar at'us SWHJZ@ ISOGEAIMED IS:

'1. : An mk tank cartrrdge for an mk-Jet type recordmg apparatus
- 'comprising_:'
. a plurahty of first chambers
a plurality of second chambers each second chamber being adJacent
to _and associated with a first chamber; - |
| a plurality of imrtit_ion walls diSpo.s'ed in said cartridge, each said |
partition being formed with a communic'ating. hole formed_'ther_ein disposed between said
associated 'chambers'," said cominunicating hole being positioned in the vicinity of the
bottom of the said partition wall and extending only a portion of the width of said partition
' wall as v1ewed in the direction of said bottom of said partltion wall; and
a plurahty of mk supply ports, each extendmg through a wall of a
respective ‘one of said plurality of second chambers, said plurality_ of ink supply ports. |
supplying .ink to the exterior of said cartl'idge,' all of said first chambers and associated
second chambers being formed as an integral unit. |
| 2. | The, mk cartridge of claim 1, and including a porons member in each
'of said secOnd chambers positioned to deliver ink to its associated, ink suppiy port and an
a1r vent port commumcatmg between each sa1d second chamber and the exterior of said
_ cartndge ata locatron spaced from said ink supply port and commumcatmg hole.
30 The ink cartndge of claim 2 wherein the porous member assocmted |
with each second chamber and the assoclated first chamber contain ink different from the |

ink in the other first and second chambers.
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of a plurality of ink supply needlesnof said apparatus is r eceirved—n—each
I nk suppl y port. 21. An ink-get type recording apparatus.for ou ut | BT laced
ink onto a recor ding medi um conprising: a recording head for ﬂi‘(\i
and a nulti-colour ink tank cartridge renovably nmountable onto _
recordi ng head. of said .ink-jet type recording apparatus for dell
thereto, said ink tank cartridge, includim$ a plurality of first chanbers;
a plurality of second chanbers, each second chanber being adjacent ‘to and
associ at ed with a, fi4.st cha’Iilhnamk tank cartrldge of claim 2, wherein the porous member in
| each said s_econd chamber and the_assocrated first .chamber contain ink, the pressure in
- each of said first chambers and'each.'of said associated second chambers being at a value
less than atmospheric pressure | |
5. The ink tank cartrldge of claim 4, wherem a pressure balance
between each of the said first chambers and each of said assocrated second chambers is
maintained by the surface tensmn of each of said assoclated porous members in the v1c1mty
of each of said assocrated commumcatmg holes, each_sard porous member resiliently
: contacting said associated communicating.hole, said pressure balance_maintaihing.-ink in
each of said respective first chambers. . |
6. * The ink tank cartridge of claim 5, wherein each said porous member,
' assoclated first and second chambers, partltion wall communication hole ink supply port
' and air vent port are positioned and dunensroned so that when said ink mpregnated 1n '
- each of sald associated porous members is at least partially transmitted through said ink
supply port, said pressure balance between 'said' ‘associated chambers is no longer
maintained and ink is supplied nom the. first chai_n_ber to the associated porous member in
the associated second chamber as required until the pressure balance is restored.
| 7. The ink tank cartridge of clalm 6, further comprising an associated
steo portion fo_rmed at .a lower_portiOn of each of said communicating holes,- a groove
connecting- said associated first and fseco'nd_ chambers being formed' in said ink cartridge B :
below said assoc1ated step portion.
' 8 The ink tank cartrldge of c1a1m 6, further comprlsmg a protrus1on. 'l

portion formed on an inner surface of sai‘d partition wall in each of said second chambers,

each said protrusion portion maintaining a space about said associated communicating hole
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a plurality of partition walls disposed in said cartridge; each-said
partition wall being formed with a communicating hole formed therein
di sposed between said associ ated chanbers, said connunt': tE n Repliced -
extending along a relatively smal | portion of the bottom: |on
wal | ‘'substantially away fromthe |ateral extrenes thereofl

chanber connunlcatlng with said first ch&hber through sald connunlcatlng

hol e; . Zt% aid i in the flow of ink therethrough.

MC
t

o 9.  The ink tank cartndge of claim 6, further compnsmg a step portron
| formed below each of said commumcatmg holes in said partltlon wall |
10. The mk.tank cartridge of clalm 9, wherein the part of each of .said
step portions adjacent sa1d associated first chamber is higher than the part adjacent said -
B associated second chamber. | .
11. . The ink tank cartrid_ée of claim 6, further comnrising 2 respective
‘vertically extending | thin groove formed m each said partition 'w_all above -each
communicating hole and on the side: of the associated second chambers, each of said.-
grooves being in fluid comrnnnication with each associated com_rnunicating hole, each of |
said grooves aiding in the flow of air and'.ink between saiti aSSociate'd first and second' .
chambers. . | |
_' 12. The ink tank cartridge of claim 2, further comprising a projection
formed on an inside wall of each of said second chambers disposed on a surface of said
.' second chamber opposite sa1d as_sociated ink suoplyt port, said projections compressing said
associated porous members against said associated ink supply ports.
13. - Theinktank cartrldge of claim 12 whetein each said mk supply port
includes a prOJectlon mcludlng its entrance prOJectmg mto said second chamber
. 14._ The ink tank cartridge of claim 12 wherein the volume of each of
- said porons members before placement in a second chamber is larger than the volume of |
‘the associated second chamber in. which 1t is received. | |
15.  The ink tank chamber of claim2, Wherein the vOlume of each of said
porous members is larger than the capacrty of each of said assoc1ated -second chambers

16. The mk tank cartndge of clarm 2, further compnsmg at least one
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. I ——
a plurality of ink supply ports, each extending through a bottom wall of a

respective one of said pIurallty of second chanbers, SaldTﬁkﬂkaﬂht eeo Rej
~supply ports supplying ink to the exterior of said cartrld

first chambers and associ ated 'second chanbers being forned

unit; a por ous menber in each of said second chanbers p05|t to del i ver

I nk t_o its. ‘associated ink supply port; #hd an air vent port comrunl cating

bet ween each sai'd second _chag nd the ext r| or..of said cartridge at a
oot i on SHREUET PREPOTH, SHH COUBPFLasen HHLCEERIDH FOR 965 ShEmartion walhe

i nk-jet type recording dpparat us of -claim?21 V\,herel n the porous nenber
‘associ at edand dividiaghsaid chmbmemtomd plurehtasgf)cueh Ghambfrl‘StWhihmHmttmg
contai n .i nk

commumcatlon between each such chamber and the assocratcd second chamber through the

associated commumcatmg hole
17. The ink tank carl:rldge of claim 6 further compnsmg a respective |
vertically'ext'ending rib formed on an inner surface of said first chamber, each of said I'le '
 assisting in the flow of mk
| 18. 'The ink tank cartndge of claim 1 wherein said first chamber and
- said second chamber' are mamtamed ata pressure less than’ atmosp_henc pressure and said ) |
| ink cartridge further comprises a pluralit}"-of air ilen; ports_.formed in a surface _of .s_a'id
cartridge, each havmg an air-impermeable sealing member for 'selectively sealing said air
- vent lpOri:s when said ink cartridge.is. not in use and unsealing said air vent ports when_ said
ink cartridge is to be used. |
9. . The ink tank cartridge of claim 18; wherein each of sai_d air irent-
'ports is formed in part as a groove on the outside surface of a wall of said second
chamber. | | | . |
20. - The ink tank cartridge of claim 18, wherein said outside surface is
- of a top lid. | | N | |
| 21, The mk tank cartridge of claim 18, wherein said sealing member
comprisesa main portion, and a'tong'ue piece which is removably connected to _said main
portion via a neck portion | |
'22.  The ink tank cartndge of claim 21, wherein at least one of different |
paiterns and colors are pnnted on said main _portlon and sa1d tongue piece, sa1d neck
portion acting as a boundary between said mam portion and said tongue piece. |

‘“This is the replacement sheet

IR e s e

« YV gadhJdyny



different fromthe ink the other first and second chanbers 23 The i nk-]
type recording apparatus of claims 21 or 22, further co een Re 1a°ed '
respective vertically ext endi ng thin groove forned in eac I uﬂl

wal |- above -each comuni cating hole and on the side of the

chanbers, each of said grooves being in fluid communication with each
associ at ed comuni cating hole, each of sai2d grooves aiding in the flow of
air. and i nk between said associ at ed first and second chanbers, '24. The
i'nk-j et type recordi?Zlg appaiitik Rk eatyidge of sfaimy H, further Gasprising o lepss jone
conprising a projection formed on an inside wall of each of said second
chanbers di shambet partitiorswall extendifig fraikagk pamrtionmﬂrbehanﬂqep pantmensmlld dividing
associ ated ink supply port,

. each said first chambers mto a plurallty of sub—chambers

ond _

| 24,  The mk tank cartrldge of claun 18, further compnsmg a prOJectlon
~ formed on an ineide_wall.of each ot' said second chambers d1spos_ed on a surface of sa1d_'
- second chamber opposite .s'aid assoc_iated ink suppty port, said projections comprésein'g said
o assoc1ated porous members agamst sa1d associated mk supply ports |
'25 . The ink tank cartridge of claim 24, wherein each sa1d ink supply port '
includes a portion .i.ncludmg its entrance pro;ectmg into said second chamber.
| 26. .Th'e ink tank cartridge of clann 24, wherein the volume of each of
:. .said porous rnembers before placem'ent in a second chamber is'la'rger than the volume of
the assocrated second chamber in whrch it is recelved
27, The 1nk tank cartndge of claim 18, wherein the volume of each of
' said_' porous. members before _plac'emcnt in a second cha_mber is larger than the volume of
__:the_ associated second chamber in which it is received. o
28. | The ink tank cartridge of claim 18, further comprising a _respective |
vertically extending rib formed on an inner 'face of each of said ﬁrst chamberé, each of
-sald l'le assisting in the flow of mk i | | |
29. , | " The ink tank cartndge of claim 18, wherem each sard air vent port
is formed in part as a meandermg groove. | . | |
30. | The ink tank cartridge of claim 1 wherein said second chamber 'rs a
foam chamber and said first chamber is an ink chamber. |
31. : The ink tank cartridge above of ciairn 1, wherein said cartridge .is. :

constructed to be rernovably mounted on said recordmg apparatus sO that one of a plurahty
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sai d projections conpr essi ng sai d associ at ed potous menbers agai nst sard
associ ated ink supply ports. 25. The ink-jet type recordi nqhggﬁfg{ﬁagﬁ} aced

claim24. wherein each said-ink supply port includes a proj
its entrance projecting into.said second chanber. 27 26 mnﬂ
type recording apparatus of claim 24 or 25, wherein the vol

sai d porous menbers before pl acenent in a2%econd chamber- is larger than the

voI ume - L
of ink supply needles of_sard apparatus is received in each ink supply port.

32. A_n ink-jet '_type reco_rdiug_' apparatus for_ outputting ink. onto a
-recordmg medium, comprising: | | | | |
a recordmg head for ejectlng mk and
a multl-color mk tank cartndge removably mountable onto sard
a recordmg head of said mk-Jet type recordmg apparatus for dehvery of ink thereto sard ink
tank cartrldge mcludmg
a plurality of first chambers;
‘a plurality of second chambers, each_second chamher l)ei_rlg adjace.nt.
'to and associated with a first chamb_er; |
| | | a plu'r_ality of _partition walls 'diSposed in said cartridge, each' said'
partition being formed with a communicating hole formed therein disposed between _said
associated chambers, said communicating hole heing p'ositioned in the vicinity of the
' ' -bottom of said partitlon wall and extending only a portion of the width of said partitiou
wall as viewed in the dlreetion of said bottotn of said partition wall; and | |
a plural.ity: of mk supply ports, each extending through"a'Wall of a _
respective one of said.pl.urality of second chambers said plurality of ink supply.ports '
supplying mk to the exterior of sa1d cartridge, all of said ﬁrst chambers and associated |
~ second chambers belng formed as an mtegral unit. . :
- 33 ' The ink-jet type recording_ apparatus of claim 32, arxd includirrg a |
' porous member in each of said second chambers posrtloned to dehver ink to its associated
ink supply port and an air vent port commumcatmg between each said second chamber and
: the extenor of said cartndge at a location spaced from said mk supply port and

commumcatmg hole
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of the associ ated second chanber in which it is receive

type recording apparatus of any one of clainms 21 to 26, mhereln the \ F .
of each of said porous nenbers is larger than the capaC|fVu mm
associ ated second chanbers. 28. The ink-j et t ype recording ny
one of clains 21 to 27, further'conprising a respective ve

extending rib formed on an inner surface 28 said first chanber, each of
said ribs assisting in the flow of ink. 29.. The ink-jet type recordlng
appar at us of any oné4of cl dihednkjet t}@eza‘,ordiugtapmramnﬁc_la'sn 89, wherein the porous
formed on an inside wall of each of said second chanbers di sposed on a
surface of ARntbes assooﬁteahainbeichqsmﬂl chember shdhe assosiatd ﬁrskclﬁumei Yor@intink

dlfferent from the ink in the other first and second chambers

35, . The ink-jet type recording apparatus of _claim 33, wherein the porous
‘member in each said second chamber and the asSOciated first chamber contain ink, the
pressure in each of said first chambers.'and ea_ch of said associated second chambers being
at a value less than atmospherlc pressure. | ..

36.' - The mk-Jet type recordmg apparatus of claim 35, wherem a pressure
_balance betw_een each of said first chambers and each of said associated secon_d. chambers |

"is maintained _by the surface tension of each of said associated porous members in the

vicinity of each of said as_'sociated co.m.inunicating: .holes, each _saidl porous _member
resiliently contacting said associated communicating hole, said pressure baiance
maintaining ink 1n each of said respective first chamb_ers.

37. | " The ink-jet type recording apparatus of claim 36, wherein each said

. porous mernber, associated first and second chambers, 'partition wall, communication hole

ink supply port and air vent port are positioned and dimensioned 5o that when said ink
impreénated in each of said associated porous members is at least partially transinitted
through said ink supply port, said pressure balance between said'aSsociated_chambers is
no longer maintained and ink is supplied from the_ f.irs'tl chamber to-the associated porous
member in the associated second chambei‘ as required until the pressure balance. is
ieﬂomﬂ. | |
- 38, 'The ink-jet type recording apparatus of claim 37, further comprising
a respective vertically extendmg thin groove formed i in each sa1d partition wall above each

commumcatmg hole and on the s1de of the associated second chambers, each of said
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said proj ecti ons conpressing sai d associ at ed porous nenbmes—agal—nst—eard—
associ ated-ink supply ports. 30.. The ink-jet type recordi n a parat us of ?j'

claim 29, wherein each said air vent port is forned in par

groove.  31. The ink-jet type recording apparatus of any one o

30, wherein said second chanber is a foam chanber and said fli S

an ink chanber.. 32. The ink-jet type reco?®ing apparatus of any one of

claims 21 to 31, wherein said cartridge is constructed to be removably

‘mount ed on SAP¥es keing in Ayl dgrremunigatiopowith gacthawsoeipted csnmmmatnygdplq,mach of

supply needl es of said apparatus is received in each ink supply port. = -
said grooves aidmg in the ﬂow of air and ink between said assocrated first and second

chambers. | |
| 39, . The mk-Jet type recordmg apparatus of claim 33, further comprlsmg |
a projection formed on an inside wall of each of said second chambers dlsposed on a
surface of said second chamber oppos1te said associated ink supply port, said pro;ections
| compressmg sald associated porous members agamst said assocxated mk supply ports
40. The mk-_]et type recordmg apparatus of claim 39, wherem each sa1d
~ ink supply port includes a projectlon including its entrance prOJectmg_ mto said second
| chamber. | | |

41.  The ink-jet type recordiug apparatus of cl_ai_m 39, wherein the vol@e :

" of each of'said_po_ro_us members before placement in a Second chamber is larger than the
.volunie of the associated second chammr in Which it is received.. | |

42 The in-jet type recording apparatus of claim 33, wherein the volume
of each of said porous.' members is larger than the capacity of each of said associated
second chambers.

43, o The ink—je’t type recording apparatus of claim 33, further comprising
at least one chamber partition wall,_l said _cham_ber partition wall extending from each said
partition wall and dividing said first chambe'r into a plurality of such chambers while

B pérmitting cOmmunic'ation between each such chamber and the associated second chainb_er
through the associated commumcatmg hole

44. _ The mk-Jet type recordmg apparatus of claim 37 further comprismg |
a respective vertically extendng rib formed on an inner surface of said first chamber, each_ '

' of 'said ribs lassis‘ti‘r_ig in the ﬂotav of ink.
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,28 33. A systemfor supplying ink to an |nk jet type recoral ng apparat us
and .outputting ink onto a recording nedium said system &ﬁkg&e@eplmd

recording head for ejecting ink; and a nulti-colour ink

renovabl y nmount abl e onto -said recordi ng head of said ink- I Euml“ﬁﬁm
apparatus for delivery of ink thereto, -said ink tank -cart

plurality of first chanbers; - 30

45. . The mk-Jet type recordmg apparatus of claim 32, wherem sa1d ﬁrst
charnber ‘and said second chamber are mamtamed at a pressure less_ tha_n_ atmospherlc
pressure and said ink cartridge further 'com'prises a p_lurality of air vent ports formed m a
-surface of said cartrtdge each havirlg an air-impermeable sealing memher for selectively
seahng sa1d air vent ports when said ink cartridge is not in use and unsealmg sa1d air vent _
ports when said ink cartndge is to be used |
46. " The ink-jet type recordmg apparatus of claim 45, wherem each of
said air _vent _ports is formed in part as a groove on the outsrde surface of a wall of said
second chamber. | | | |
47. i The mk-Jet type recordmg apparatus of clalm 45, wherem said
outside surface is of a top lid. | |
. 48. . The ink-jet 'type reeording_ apparatus of claim 45_,- wherein said
sealing member comprises a mam po‘rtiorl, and a tongu_e piece which is remov_ably'
connected to sa1d main portlon via a neck portron | |
| 49, | The mk-Jet type recordmg apparatus of clalm 48, wherem at least
one different pattems_and colors are prmte_d on said main portion and said tongue piece,
said neck portion acting as'_a bou‘nda-r'y'_ betweeu_said main portion and said tongue piece.
| 50. The ink-jet type recording 'appara_tus' of claim 45, further corriprising
at least one chamber partition wall exteriding from each partition, said chamber partition
‘walls divididug each said first 'c'harnbers into a plurality of sub-_charubers. | | |
| 51, The ink-jet type recording apparatus of claim 45, further comprising
a projectiou formed .on an inside wall of each of said second chambers disposed on a
. ‘surface of lsaid second chamber .opposite said asSOCiated ink supply' port, said.projeetions

. compressing said associated porous members against said associated ink supply ports.
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aplurality of second chanbers, each second chanber being au;acent T0 and
associated with a'first chanber; a plurality of partltlo %ﬁsbﬁ%%ﬁ gman_
said.cartridge, each said partition wall bei ng forned mnt

hol e formed therein di sposed between said associ at ed chanb

connunlcatlng hol e extending along a relatively small port

of said partition wall substantially away3iromthe | ateral extrenes

thereof, said second chanmber communi cating with said first chanmber through
sai d -conmuni cating A8l e; aTheunlejet typearcordingsappprapuspficlaim Haorheroineach said
t-hrough a bottomwal | of a respective one of said plurality of second
chamber s, = shikdsypply éportt jnchides rk pextiopl inclimrigs its entrance projecting into’ said second

tom

-chamber. . | -
| 53. .' The _ink-jet type recording_ apparatus of claim 5 1, wheréin the volume
of each of said porous members before placernent in a second chamber is larger than the
volume of the aSSOciated second chamber in which it is received. |

54. : T_he ink-iet type recorditlg_apparauis .of clairn 45, wherein the volume -
of each of said porous members before placement ina second chamber is larger th_an the
volume of the associated second chamber in which it is received

55. . The ink-jet type recordmg apparatus of claim 45, further compnsmg._
a respective vertically extendmg nb formed on an inner face of each _of said. firs_t_.

) chambers, each of said nbs ass1st1ng in the flow of mk o |

56. ~ The ink-jet type recordmg apparatus of claim 45, wherem each said
‘air vent port is.formed in part as a meanden_ng Zroove. |

57. The ink-jet type re,cording ‘apparatus of claim 32, wherein_ sa_id
second chamber is a foam chamber _and said first Chamber is an ink chamber.

58. The ink-jet type re_cordi_ng 'appara'tus. of claim 32, wherein said
cartridge is constructed to be reniov_ably mounted on said recording 'apparatus so that one
of a plurality of ink supply 'needles of said apparatus is received in each ink supply port.l :

| 5 9 _ A system for supplylng ink to an mk—Jet type recording apparatus and
outputtmg. ink onto a recordmg medium, said system comprismg
a recordlng head for ejecting ink; and
-a multi-color ink tank cartndge removably mountable onto said
recording head of said mk—_Jet type recordmg apparatus, for delivery of ink thereto sa_1d mk
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supplying ink to the exterior of said cartri dgé al | _oi_sai—d—i—i—ss—t—charrbers
~and associ at ed second chanbers being fornmed as an int egral un|t a

menber in each of said second chanbers positioned to Ye _ '
. associ ated i nk supply port; and an a|r vent port conmun I each S
sai d second chanber and the exterior iﬁld cartridge paced
fromsaid ink supply port and connunlcat g hole.. 34. The systenlof claim . ..
33, wherei,n..the r ous nber associated with each second chanber and the
aSSOC|atedmpTF§F€ ﬁ%%?’ﬁ%ntaln i nk dlfferent frontthe ink in t he other
flrst and second chanbers. : . .

a plurahty of first chambers;
a plurahty of second chambers, each second chamber bemg adJacent
to and assocrated with a first chamber;
a plurality of_ partition W__alls disposed in said cartridge, each said
partition being formed with a commrm'icati_ng hole _formed therein disposed between said
~ associated chambers, said communicating hole 'b_ein_g. posi_tiOned in. the vicinity of the._ '
bottom of said partition wall and extending only a portion of the width of said partition
wall as vrewed in the drrectron of sard bottom of said partition wall; and |
a plurality of ink supply ports, each extendmg through a wall ofa
respectrve one of said plurahty of second chambers, said pluralrty of ink supply ports |
_supplymg mk to the, .exterior of said cartndge all of said first chambers and assocrated
* - second chambers bemg formed as an mtegral umt |
| 60. | The system of claim 59, and mcludmg a porous member in each of .
said second chambers positioned to deliver ink to its assocrated ink supply port and an air
vent port communicating betWeen each 'said second chamber and the exterior of said
cartndge ata locatmn spaced from sard mk supply port and commumcatmg hole
61, - - The system of claim 60, wherein the porous member assocrated wrth.
each second chamber and the assocrated first chamber contam ink different from the mk )
- in the other first and second chambers. | | |
62. The system of claim 60 wherein the porous member in each sard
“second char_nber and the associated .first chamber contain ink, the pressure in each of said
first chambers and ‘each .of said associated second chambers being at a value tess than.

atmosp_he_ric pressure.
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29 35. The systemof claim33 or claim 34, further conprising a respectiveée

vertically extending thin groove forned in each said parlgl%stsh%pﬂé/\@elnlge 0§
each conmuni cating hole and on the side of the associ at et Ham mi ITS, .
; H ink

each of 'said grooves being in fluid communication with e‘at[l[‘

comuni cati ng hol e, each of said grooves aiding in the fl

bet ween sai d associated first and second 8hanbers. 36. The systemof any
one .of claims 33 to §5, ~further. conprising a Plroj ection formed on. an insjide .
wal | of each of sai 8secondbe¥stemraf d S%ew eRINga PrRssure bajance helgvesn Sael

of said first c_hambe_rs 'and_'each' of said 'associated second chambers is maintained by the

surface tension ot‘ each of sai_d asSoctated .po_rous members in the vicinity of each of sard

associated communicating hotes, each'sai.d' porous member resiliently contacting said

associated hole,_ .said pressure balance maintaining ink in each of said. respective first
~ chambers. | . |

64. The system of claim 63, Wherein each said .porous member,
assocated first and second chambers, partition wall, communicating hole ink supply port
and air r_rent port are pos_itioned' and disrﬁensiorred $0 that when said ink impregnated in

| _eaclr of said associat_ed porous members 1s at least partially transmitted ttlrough'said ink. |

" supply port, said pressure Balance between said associated chambers is .n'o _ionger
maintained and ink is supplied t‘rom the t"rrst' chamber to the associated porous member in
the associated se'cond cha_mber.as required untllthe pressure balance is restored. .
| 65. | The system of CIaim 64, further eomprisirtg a respective vertical_ly - ..

extending thin groove formed 1n each said partition wall above each commuﬁicaﬁng ho.le.
and on the side of the associated second chambers, each of said grooves being in fluid
communication with each_associated communicating hole, each of said grooves aiding in
the flow of air and ink between said associated first and set:ond chambers.

66.  The system of claim 60, further 'cornprising' a projection formed on
an tnside wall of each"of sa:id'secondlchambers displosed. on a surface of said second |
ch_aniber opposite said 'associated ink supp_iy port, said projections compress_ing' said .
associated porous members ag_ainst said associated ink supply ports.

| | 67. | The system' of claim 66, wherein each said ink supply port_.includes

a project_ion including its entrance projecting into said second chamber.

. | i | _-This. is the -replaeement_sheét'
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chanber opposite said associated ink supply port sai d prOJectlons
conpressing said associ ated porous nenbers against said aﬂm&(sﬁd:eaﬂsdkmne laced
supply ports. 37. The system of claim 36, wherein said ink

i ncl udes a prOJECtIOH |nclud|ng its entrance projecting inf

chamber. 38. The systemof clains 36 or 37, wherein the vol eac

sai d porous nmenbers before placenent in a second chanber is Iarger t han the
vol ume of the associjated second ch . ich jt is received, 3

system of any one §? cl ai ?@es‘ﬁﬂ?‘& O}W%@é'(v@“?‘ﬁéﬂ‘?/b‘l’w ﬁa@heﬁsaat?i’e%ﬂ“a |
porous nenbers is |arger than the capacity of each of said associated
second chamsasrs beforeplecement g ¥ro Ghagahsr @rlargeathan thavelgneef theasspeiated

conpr|5|ng a respectlve
"‘second chamber in which it is received

. The system of clairn.60;' wherein the .volume of each-' of said porous ,
members is larger than the capac1ty of each of said associated second chambers _

70 _ The system of claim 60, further- comprismg at least one chamber
partition wall, said chamber partition wall extendmg_ from each said partition wall and
dividing said ﬁrst chamber mto a plurality of such chambers while permitting

: commui_iicatiqri between each such chamber and the associated second chamber through the .
associated cemmunicating hole. |

| 7. -'The system- of claim 64, farther cemprising a respective vertically
extendmg rib formed on an inner surface of said first chamber each of said ribs ass1stmg
in the ﬂow of mk | | _ -

72 The system of claim 59, wherein said first chamber and saici second
chamber are maintained at a pressure less than atmospheric pressure and said ink cartridge
further ccmprises a plurality_of air vent ports formed in a siirface of said cartrid_ge_, each

: ha'virig an air-impermeable sealing member for selectively sealing said air vent ports v'vhen. | --
_' said_ ink cartridge is not in use and urisealing said air vent ports when said ink cartridg'e'
~ is to be used. | | | | \.
| | 73 The system of claim 72 wherem each of said air vent ports is
formed in part as a groove on the outsme surface of a wall of said second chamber
74. - The system of claim 72, wherei'n said outside surface is of a top lid.
'.75. | The. system'of claim 72, wherein said sealing member compn'ses a. |

main portion, and a tongue piece with is removably connected to said main portion via,a .
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vertically extending rib formed . on an inner surface of said flrst chanber,

each of said ribs assisting in the flow of ink. 41. The system-ef—anyone |

of clainms 33 to 40, further conprising a projection forned on an |n5|d

wal | of each of said second chanbers di sposed on a surThia8lkee 8 nd -
chanber opposite said associated ink’ supply port, saidk : : \ . '
conpr essi ng. sai d associ at ed porous nmenber agai'hst sai d _ -k L

suppl y ports 30 _
neck portion. o o - : ' .

76. . The system of CIairn 75, wherein at least one of different patterns and
colors .ar'e printed otr_ said mam portiorr ar1d said tongue piece, said neck portion acting as
a boundary between said mam portiorr and said tongue piece. |

' 77._ The system of claim 72 further compnsmg at least one chamber
pa1t1t1on wall extendmg from each partmon said chamber partltlon walls d1v1d1ng each
said f1rst chambers into a p_lurahty of sub-chambers. |

78. | The sysmm of claim 72, further comprising a projection formed. on

an inside wall of each of said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port said projections compressmg said. _
assoclated porous members against said assocrated mk supply ports. o
79. | The system of claim 78, wherem each said ink supply port mcludes
a projection including its entrance pro;ectmg into sa1d second chamber.
| 80.: The system of..claim 78; wherein the yolume of each of sard 'poro.u.s
- members before placement in a Second chamb_er is larger than the volume of the associated
- second chamber in which 1t is recelved |
81.  The system of clarm 72 wherem the volume of each of said porous
members before placement ina second chamber is larger than the volume of the associated
| second chamber in vyhich it'is_ received;
- 82. .The system of claim 72, further comprtsing a res_pective vertically _
extending tib formed on an mner face of each of said first chambers, each of said ribs
~ assisting in the t’low of ink. - | |
83'.  The system o_f claim 72, wherein each said air vent port is formed

in part as a meandering groove.
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42. The system of clains 41, wherein each said air

part as a neandering groove. 43.. The system of any one of clains 33 to 42
wher ei n sai d second chanber is a foam chanber and sahldSIﬁqetrl‘@tsB Pdls an
Ink chanber. 44. The system of any one clains 33 to

cartridge is constructed to be renovably nounted on’ s

apparatus so that one of a plurality of |n36$upp y nee es of sal
apparatus is received in each i nk supply port. A met hod for provi di ng
ink to an ink-jet ty} recolBbe systeraf claighpPi §'ihﬁ§lll seid seeqnd. ehamber dg iadfaggi

an. ink tank cartridge having a pl urallty of first chanbers adapted to store
: chamber and said ﬁrst chamber is an ink chamber o

85. The system of clann 59 wherem said cartrrdge is constructed to be
removably mounted on sald recordmg apparatus so that one of a plurahty of ink supply_.
'needles of sa1d apparatus is recerved in each ink supply port | |

86. | A method for pr0v1dmg mk to an 1nk-Jet type recordmg head,
compnsmg the steps of:

_ provrdmg an mk tank cartridge having a plurality of first chambers
adapted to store ink and a plurality of second chambers ‘adapted to receive a respec_tlve
- .' porous member unpregnated w1th ink; | |
separatmg each of said first and second chambers frorn each other
by use of a partltron wall;
commumcatmg mk between said associated first and second chambers
through a communicating hole adjacent the bottom of said partition' and extending only a
portion of the width of said partitiOn wall as viewed in the direction of said bottom of said
partition wall, withdrawing ink from each porous member in each second chamb'er through :
an ink supply port extending'through'a wall of each second chamber; and -
| providing 'ambient air to each second chamber at a_ location spaced
from sa1d mk supply port. | |
87. . The method of claim 86, further compnsmg the steps of:
mamtammg the pressure in each of said first and second chambers
below normal atmosphertc pressure |
| maintaining a pressure balance between each pair ot‘ associated first

and second chambers by the surface ténsion of said 'pdrous member in the vicinity of said
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ink and a plurality of second chanbers adapted to recei ve—-a—T"esTﬁﬁTVé""'
porous menber inpregnated with ink, each of said fi rst a ﬂﬁ gﬁe@ﬂ-ﬂ\sﬁ%

bei ng separated from each other by a partition wall;
between said associated first and second chanbers _through aM\mﬂ‘
hol e extending along a relatively small portion of the bott

partition wall substant i' ally away fromt hé® ateral extrenes thereof, said
second chanber conmuni ing with said first chanber t hrough said

comuni cat i rFQnHB‘F‘E"ath 'awi ng i nk from each porous nmenber in each second
chanber through an:ink supply port extending through a bottomwall of each
second chanber; and provi dithg withdrawal qilmkfromaapnroyemmbecmq:ugh anasspciated

| ocation spaced fromsaid ink ,
ink supply port upsettmg the pressure balance between sard associated first and second

- chambers so that ink ﬂows- _frOm said ﬁrst chamber to said second chamber until said
pressure balance is restored | | | |
88. The method of claxm 86, further compnsmg the steps of:
formmg air vents at least in part as Wmdmg grooves ina surface of
sald ink cartridge to protect said ink agamst evaporatlon |
89. - The method . of c1a1m 88, further comprising the steps of:
| seahng said grooves with a seal member;
~ removing a portion: of said sea'l' to place the in.terio'r'of said mk

“supply tank in fluid connnuniCation with ambient air through said winding grooves.
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supply port. .46. The nethod of claim45, further conprising the step of: '
formng air vents at least in part as wnding grooves in a surface of said
ink tank cartridge to protect said ink against evaporation.. 30a 47. The

- method of- claim 46, further corrprl sing the steps .of: sealing sal d grooves -
with a seal nenber; : 1 .

P

FIG. 1

INK TANK | . 7

_.,—/3 - | / : 9
| | EFFLUENT —g |
TANK |
PRINT HEAD
JUNIT |
— -8 R .
— >+ OF
| L Ng
A o SUCTION
_ 28 | PUMP
| CONTROL
DEVICE

Th:° is the replacement sheet

X nud 9% -
? 5 MAP 1"“‘?

Date:



renoving a portion of said seal to pl ace the |nter|or of said ink supply
tank in flui'd communication with anbient air through said wi nding grooves
48. An ink tank cartridge for an ink-jet type recording apparatus, . -
conprising: a first chanber; a second chanber ‘adj acent to and aSSOCIated
with the first chanber; a: partltlon wal | -disposed in said cartridge and :
being fornmed with a connunlcatlng hole-formed therein di sposed between said -
‘associ-ated chanbers, said connunlcaﬂr hol4 extending along a relatively
-smal | portion of the bottom of sai J tin wall substantially away from

the | ateral extrenes ﬁ5|1§560§1553‘16556(§3|ﬂd Wer conmmuni %I ng with said
h

first chanber t hrough™s
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an ink supply port extending through a bottomwall of said second chanber
~and supplying ink to the exterior of said cartridge, said first and second
chanbers ‘being forned as an integral unit; a porous nenber in said second
- chanber positioned to deliver ink to the ink supply port; and an air vent
port communicating between said second chamber and the exterior of said
cartridge at a |ocation spaced fromseat+d ink supply port and communicating
hol e. 49. The ink-jet type recordi ng apparatus of claim 48, wherein at-
| east one different patterns and col ogfg are p51'grt ed ors‘mai d main portion
i NQ ' o]

and said tongue piece, said neck§gqgibn Gpta pundary between said

“main.portion ahd_E%Q§;tozfue pi ece.
o . 512 =

510
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50. The ink-jet type recording apparatus of claim45, further conprising
at | east one chanber partition wall extending fromeach partition, said
chanmber partition walls dividing each said first chanbers into a plurality
of sub-chanbers. 51. The ink-jet type recording apparatus of claim45,
further conprising a projection fornmed,on an-inside wall of each of said
second chanbers -di sposed on a.surface_ﬁﬁ sai d second chanber opposite said
- associated ink supply port, said projections conpressing sai'd associ at ed
porous nenbers agai nst said associated ink supply ports.
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.31 52.  The ink-jet type.recording apparatus of claim51, wherein each
said ink supply port includes a portion including its- entrance projecting
into said second chanber. 53. The ink-jet type recordi ng apparatus of -
claim51, wherein the volune of each of said porous nenbers before

- placenent in a second chanber is |largeg than the volunme of the associated -
second- chanber in which it is receivee 54. 'The ink-jet type recording
apparatus of claim45, wherein the volune of each of: said porous nenbers
bef ore placenent in-a second chanber is larger ‘than the vol une of the
associ ated second chanber in-which it is received.

FIG. 7 a
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55. - The |nk jet type recording apparatus of claim45, further
. conprising a respective vertically extending rib forned on an inner face of.
~ each of said first chanbers, each of said ribs assisting in the flow of
~ink. 56. The ink-jet type recordi ng apparatus of claim-45, wherein each
said air vent port is formed in part as a meandering groove. 57. The
.ink-jet type recording apparatus of6 cl ai m 32, wherein said second chanber
is.a foam chanber and said first chanmber is an ink chanber. 58. The
ink-jet type recording apparatus -of claim32, wherein said cartridge is
constructed to be renovably mounted on said recordlng apparatus so that one
of- a plurality of ink supply needl es of said apparatus is received in each

l,i n'.k._su.ppl y port  o F/G 8

F:PRESSURE LEVEL
G:INK AMOUNT OF INK CHAMBER

w1-- | w2 " w3
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. '509. - A system for suppl ying ink to an ink- jet type recording apparatus
‘and outputting ink onto a.recording nedium said systemconprising: a
recording head for ejecting ink; and a multi-color ink tank cartridge -
renovabl y nount able onto said recor di ng head of said ink-jet type recording
apparatus, for delivery of ink theretol sai d ink 32 tank cartridge,
iincludin'g: . - '

FIG. 9
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a plurality of first chanbers; a plurality of second chanbers, each second
chanber being adjacent to and associated with a first chanber; a plurality’
of partition walls disposed in said cartridge, each said partition being
formed with a communi cating hole forned therein disposed between said
~associ ated chanbers, said connunlcatlng hol e bei ng positioned in the
vicinity.of the bottonlof said partitiQn wall and extending only a portlon'
of ‘the width of said partition wall as viewed in the direction of said -
bottom of said partition wall; and a plurality of ink supply ports, each.
extending through a wall of a respective one of sald plurality of second
chanbers, said plurality of ink supply ports’

FIG. 11
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supplying ink to.the exterior of said cartridge, -all of said first chanbers
“and associ ated second chanbers - being forned as an integral unit. 60.- :

The system of claim 59, and including a porous nenber in each of said

second chanbers positioned to deliver ink to its associated ink supply port
and an air vent port conmunicating between each said second chanber and the
exterior of said cartridge at a Iocatﬁbn spaced from said i nk supply port
and comruni cating hole. 61. The system of -cl ai m 60, wherein the porous _
nmenber .associ‘ated with each second chanber and the associated first chanber
contain ink different fromthe ink in the other first and second chambers. -

62.  The system of clai-m 60, wherein the porous menber in each said
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second chanber and the associated first chanber contain ink, the pressure
in each of said first chanbers and each of said associ ated second chanbers
being at a value |less than atnospheric pressure. 33 63. The system
of claim62, wherein a pressure bal ance between each of said first chanbers
~and each of said associated second chah®ers is mai nt ai ned by the surface
tensi on of each of said-associ ated porous nmenbers in the V|C|n|ty of each
“of said '
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associ at ed comuni cati ng hol es, each said porous nenber resiliently ,
contacting said associ ated hol e, said pressure balance maintaining ink in

each of said respective first chanbers. 64. = The system of claim 63,
wherei n each said porous nmenber, assocghed first and second chanbers,
partition wall, conmmunicating hole ink=supply port and air vent port are

posi tioned.and di smensioned so that when said ink inpregnated in each of
sai d associ ated porous nenbers is at |east partially transmtted through
said ink supply port, said pressure bal ance between sai d associ at ed
chanbers is no 1onger maintained and ink is supplied fromthe first chanber
to the associ ated porous nenber in the associ ated second chanber as :
required until the pressure bal ance .i s restored.

FIG. 17
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65. ‘The system of claim64, further conprising a respective vertically
extending thin groove forned in each said partition wall above each _ _
comuni cating hole and on the side of t he associ ated second chanbers, each
of said grooves being in fluid comunication with each associated _

communi cati ng hole, each of said grooves aiding i.n the flow of air and ink
bet ween sai d associated first and second chanbers. 66. The system of

claim 60, further conprising a projection forned on an inside wall of each

of said second chanber ENKiSITRPIJEDOPRINFER fAND INK SURPISE TANK chanber -

opposi te said associated ink supply port, said projections conpressing said

associ at ed porous nenbers agaABSIRACT ORIHIE DISCIOSHRIBUPP! Y ports. 67.
The system of claim 66, wherern each sard I nkK suppTTo_rt i ncl udes

An ink mnk'car&idge for an ink—jet type 'rece_rding abparatus is pfovided. |
The ink tank cai'tridge comprises a piural mumber of first cﬁambers and a plural number |
of second chambers adjacent to and associated wiiﬁ a first chamber, each pair of first _agd
“second chambers being formed. as an integral unit._ The mk tank cartridge also ﬁas a
partition wall disposed in the cart_ridge which eepare.tes each second chamber from an
associated first chamber the two chambers commumcatmg through a communicating hole
positioned near the bottom of the partltlon wall dlsposed between the associated chambers.
The commumcatmg hole exte_nds only a portlon of the width that the partition __wall.
' Finally, a plural number of -:ink'supply ports, each extending through a wall of 5 mspeeﬁve
one of the plural number of firet chambers, supply ink to the exterior .of the ink cartridge

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

"Figure 2
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a projection inclydi nOie! feppitefrenteheetoj ect i ng i nt ¢ $4FdIREe80 e chanbepaged .£a
34" 68. The sgg“?ée% t(;‘? clai m 66, wherein the vd ir(Dach pegedsal. ¢ paged 37

por ous nenbers before pl asemt;gg@ a second chanfjedd %&Wfag@értpagmhrl ke paged 7.
vol ume of the asspsteat ed BebBNd chamber in which |i {1 Abstraetei vedgeda9to paged .
The system of claim60, wherein the volunme of eadh of said porous_n&%s’

is larger than the capacity of each of sahd assodi TLrE HE WECHPFILEN'S 993

bubbles must be stopped from entering a pressure chamber, su
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 is an object of the invention to provide an improved ink cartridge
for an ink jet printer. |

It is an object of the present inv_entioh to provide a high-quality and highly
reliable ink-supplied printer of a simple construction which is capable of supplying a
stable and appropriate qhantity 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
variations. |

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

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

Still 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. |

In accordance with a first aspect of the present in;/ention there is provided an ink
tank cartridge for an ink-jet type recording apparatus, comprising:
- a plurality of first chambers;
a plurality of second chambers, each second chamber being adjacent to and
associated with a first chamber; |
a plurality of partition walls disposed in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said

RTMPp Py
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70. The syﬁl eir;gtgg r%g%%g?n@gt shedtt her conprising at |east one chanber

partition wall’, partitioh wall extending fromeach said

partition wall and di d first chanmber into a plurality of such
chanbers vvhil@abe:rm’t%ﬁ%éﬁj

associ ated second chanber through the associ ated conmmuni cating hole. 71.
The system of claim 64, further conprisifig a respective vertically

ext endi ng r af3otiatedetiambers sdid eomniinidating hofe exaeérding dlohg atralatively sawtifportion
said ribs assisting in the flow of ink. 72. The system of claim59,
wher ei n sai df fherteittorhaindaid partitios avall ibstantllyawdyefroar the dateral skiremesthergof,
pressure | ess than atnospheric pressure and said ink cartridge
said second chamber communicating with said first chamber through said communicating
_ hole;

a plurality of ink supply ports, each extending through a bottom wall of a
respective one of said plurality of second chambers, said plurality of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit;

a porous member in each of said second chambers positioned to deliver ink to its
associated ink supply port; and

an air vent port communicating between each said second chamber and the exterior
of said cartridge at a location spaced from said ink supply port and communicating hole.

According to a second aspect of the present invention, there is provided an ink-get
type recording apparatus for outputting ink onto a recording medium, comprising:

a recording head for ejecting ink; and |

a multi-colour ink taﬁk_ cartridge removably mountable onto said recording head of
said ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge,
including:

a plurality of first chambers;

a plurality of second chambers, each second chamber being adjacent to and
associated with a first chamber;

a plurality of partition walls disposed in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said
associated chambers, said communicating hole extending along a relatively small portion
of the bottdm of said partition wall substantially away from the lateral extremes thereof,
said second chamber communicating with said first chamber through said comm.unicating
hole;

a plurality of ink supply ports, each extending through a bottom wall of a

respective one of said plurality of second chambers, said plurality of ink supply ports

ni cati on between each such chanber and the:-..



further dor ,rri.sq eq\_e‘sxbueraﬂ‘ﬁhe& air vent .ports formed in a surface of said
cartridge, 'r‘rgﬁc‘ﬁ ﬁaw ng an air-inperneabl e sealing nenber for selectively
sealing said air ve tMPRrgggwhen said ink cartridge is not in use and
upseal i ng fd:air Ve ports when said ink cartridge is to be used. 73.
The systemof claim 72, wherein each of said air vent ports is forned in
part as a groove on the outside surface af a wall of said second chanber.
74. Thesupphlirgrindf toah@ exeeridr ofdaid eanridge), dil @ftsaidderss ciranatees asd afsociatedp
lid. 75. The systemof claim 72, wherein said sealing nmenber conprises
a main port second ahambers beigg doymescas ani integral ungfrovabl y connected to said main
portion via a a porous member in each of said second chambers positioned to deliver ink to its
associated ink supply port; and

an air vent port communicating between each said second chamber and the exterior
of said cartridge at a location spaced from said ink supply port and communicating hole.

According to a third 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 corﬁprising:

a recording head for ejecting ink; and .

a multi-colour ink tank cartridge removably mountable onto said recording head of
said ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge
including:

a plurality of first chambers;

a plurality of second chambers, each second chamber being adjacent to and
associated with a first chamber;

" a plurality of partition walls disposed in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said
associated chambers, sé.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
hble;

a plurality of ink supply ports, each extending through a bottom wall of a
respective one of said plurality of second chambers, said plurality of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit;

a porous member in each of said second chambers positioned to deliver ink to its

associated ink supply port; and



35 neck p‘ortiorL.. Y/ \acadmentsgrﬁﬁfém of claim75, wherein at |east one of
difrfferent paﬂ‘é’rﬁs‘ﬁgr{gpcol ors are prinhted on said main portion and said
tongue piece, said neck portion acting as a boundary between said nmain
portion and S@é@:toﬂgmmﬂi &8 77, The system of claim 72, further
conprising at |east one chanber partition wall extending from each
partition, said chanber partition walls @ viding each said first chanbers

into a plurality,fir jef pohidfihdnicating between each said second chamber and the exterior
| of said cartridge at a location spaced from said ink supply port and communicating hole.

According to a fourth aspect of the present invention, there is provided a method
for providing ink to an ink-jet type recording head, comprising the steps of:

providing an ink tank cartridge having a plurality of first chambers adapted to store
ink and a plurality of second chambers adapted to receive a respective porous member
impregnated with ink, each of said first and second chambers being separated from each
other by a partition wall;

communicating ink between said associated 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, said second chamber
communicating with said first chamber through said communicating hole; withdrawing
ink from each porous member in each second chamber through an ink supply port
extending through a bottom wall of each second chamber; and .

providing ambient air to each second chamber at a location spaced from said-ink
supply port.

According to a fifth aspect of the present invention, there is provided an ink tank
for an ink-jet type recording apparatus, comprising:

a first chamber;

a second chamber adjacent to and associated with the first chamber;

a partition wall disposed in said cartridge and being formed with a communicating
hole formed therein disposed between said associated chambers, 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;

an ink suppl'y' port extending through a bottom wall of said second chamber and
supplying ink to- the exterior of said cartridge, said first and second chambers being

formed as an integral unit;



78. The system of claim 72, further conprising a projection forned on
an inside wall of each of said sgggpd chanbers di sposed on a surface of
sai d second chaﬁﬁeyﬂup q%? ssociated ink supply port, said

proj ections conpressing said associated pqrous menbers agai nst said

associ ated i nk_supply The stem of claim 78, wherein each
sai d ink suppl a or t |ﬁ3§'f&5ﬁk§éa projection including its entrance
projecting into said second chanber. 80. The system of claim 78,

wherein the vol Hﬁr&is fa8fhb Pifn s%ﬁi Q:cBﬁJ ﬁtﬁﬁ%ﬁ?ﬁﬁfxénélﬁfood&ive} HRABRAS ink's ply

second chanber arger t an t e associ ated second cha

in which it gopt: aggei ved. 81. The system of claim 72, wherein the voI ume

of each of said porous .
an air vent port communicating between said second chamber and the exterior of

said cartridge at a location spaced from said ink supply port and communicating hole.

Referance is hereby made to co-pending applications 9519071.6 and 95 19047.6
which both describe arrangéments similé.r to those of the illustrated embodiments herein.

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

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

~supply port. The packing member is resilient.

Wf\en an ink supply needle of the recording head is inserted into the ink supply
port, the tip of the needle may resiliently contact the packing member. Since the

packing member has a funnel-like shape which opens upward, the packing member is



mﬁnbers Bef or'e pl acenent in a second chanber is larger than the vol une of
the associ ated second ch ol hgWhich it is received. 82. The system
of claim 72%%?5%(‘9%‘8@5}3@{%&5 respective vertically extending rib

formed on an inner face of each of said first chanbers, each of said ribs

assi sting i matéte ilq)gﬂﬁ{)n; k. 83. The system of claim 72, wherein each
said air vent port Ped in part as22 neandering groove.
_ CLAIMS

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

a plurality of first chambers;

a plurality of second chambers, each second chamber being adjacent to and
associated with a first chamber; |

a plurality of partition walls disposed in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said
associated chambers, 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;

a plurality of ink supply ports, each extending through a bottom wall of a
respective one of said plurality of second chambers, said plurality of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit;

a porous member in each of said seéond chambers positioned to deliver ink to its
associated ink supply port; and

an air vent port communicating between each said second chamber and the exterior

of said cartridge at a location spaced from said ink supply port and communicating hole.

2.  The ink cartridge of claim 1, wherein the porous member associated with each
second chamber and the associated first chamber contain ink different from the ink in the

other first and second chambers.

3.  The ink tank cartridge of claim! or claim 2, further comprising an associated step
portion formed at a lower portion of each of said communicating holes, a groove
connecting said associated first and second chambers being formed in said ink cartridge

below said associated step portion.

RN O O 0



36 84. Th . system o | y Wherei.n said second chanber is a foam
chanmber and st '%Yﬁhasﬁepi%ghﬁdg?]s:ﬁgetan'i nk chanber. 85. - The syst em of

claimb59, wherein said cartridge is constructed to be renovably nounted on
sai d recordi r[gat@ppa.r:gm;{s@gghat one of a plurality of ink supply needles

of said apparatus is received in each ink supply port. 86. A et hod for
providing ink to an ink-jet type recordgsg head, conprising the steps of:
providing an ink tank cartridge having a plurality of first chanbers
adapted to store ink and a plurality of second chanbers adapted to receive
a respectivé  Theink tank cartridge of any one of the preceding claims, further comprising a
protrusion portion formed on an inner surface of said partition wall in each of said
second chambers, each said protrusion portion maintaining a space about said associated

communicating hole to aid in the flow of ink therethrough.

5.  The ink tank cartridge of any one of the preceding claims, further comprising a

step portion formed below each of said communicating holes in said partition wall.

6. The ink tank cartridge of claim 5, wherein the part of each of said step portions
adjacent said associated first chamber is higher than the part adjacent said associated

second chamber.

7.  The ink tank cartridge of any of the preceding claims, further comprising a
respective vertically extending thin groove formed in each said partition wall above each
communicating hole and on the side of the associated second chambers, each of said
grooves being in fluid communication with each associated communicating hole, each of
said grooves aiding in the flow of air and ink between said associated first and second

chambers.

8.  The ink tank cartridge of any of the preceding claims, further comprising a
projection formed on an inside wall of each of said second chambers disposed on a
surface of said second chamber opposite said associated ink supply port, said projections

compressing said associated porous members against said associated ink supply ports.

9.  The ink tank cartridge of claim 8, wherein each said ink supply port includes a

projection including its entrance projecting into said second chamber.

WO A



porous nénber inpregnated wth ti nk; separating each of said first and
second chaftisissther RIacaRTeNG SABY by use of a partition wall; comunicating
"ink between said associated first and second chanbers through a

conmuni catljgr}g_ holallgmegg t the bottomof said partition and extending only
a portion #®t he Width of said partition wall as viewed in the direction of
said bottomof said partition wall, w tRdraw ng ink from each porous nenber

in each secory chrertkrtahlocaruidpeast dldith $opP) wherelrd thexviohnne of eddhrafisgid poroes |
of each second chanber; and providing anbient air to each second chanber at
a | ocation smembersfeforepdacemenkinsaisepobnyd gheamber is larger than the volume of the

associated second chamber in which it is received.

11. The ink tank cartridge of any of the preceding claims, wherein the volume of each
of said porous members is larger than the capacity of each of said associated second

chambers.

12. The ink tank cartridge of any one of the preceding claims, further comprising 2
respective vertically extending rib formed on an inner surface of said first chamber, each

of said ribs assisting in the flow of ink.

13. The ink tank cartridge of any of the preceding claims, further comprising a
projection formed on an inside wall of each of said second chambers disposed on a
surface of said second chamber opposite said associated ink supply port, said projections

compressing said associated porous members against said associated ink supply ports.

14. The ink tank cartridge of any one of the preceding claims, wherein each said ink

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

15. The ink tank cartridge of claim 13, wherein the volume of each of said porous
members before placement in a second chamber is larger-than the volume of the

associated second chamber in which it is received.

16. The ink tank cartridge of any of claims 13 to 15, wherein the volume of each of
said porous members before placement in a second chamber is larger than the volume of

the associated second chamber in which it is received.

. -
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87. The rr'et.hod of cl ai m 86, {urther cQnprising the steps of:
mai nt ai ni ngThikds PreselaeeMeNtSHeAL of said first and second chanbers bel ow
normal at nospheric pressure; maintaining a pressure bal ance between each

pair of assqcjated_far %second chanbers by the surface tension.of said
por ous rrenb@?{el'n thes\ﬁ@r\ of said 37 comuni cating hol e; -

25 :
17. The ink tank cartridge of any of claims 13 to 16, further comprising a respective

vertically extending rib formed on an inner face of each of said first chambers, each of

said ribs assisting in the flow of ink.

18. The ink tank cartridge of any one claims 13 to 17, wherein each said air vent port

is formed in part as a meandering groove.

19. The ink tank cartridge of any one of the preceding claims, wherein said second

chamber is a foam chamber and said first chamber is an ink chamber.

20. The ink tank cartridge above of any one of the preceding claims, wherein said
cartridge is constructed to be removably mounted on said recording apparatus so that one

of a plurality of ink supply needles of said apparatus is received in each ink supply port.

21. An ink-get type recording apparatus for outputting ink onto a recording medium,
comprising:

a recording head for ejecting ink; aﬁd

a multi-colour ink tank cartridge removably mountable onto said recording head of
said ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge,
iﬁcluding:

a plurality of first chambers;

a plurality of second chambers, each second chamber being adjacent to and
associated with a first chamber;

a plurality of partition walls disposed in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said
associated chambers, 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

TR O 4 P
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the wit hdr IwRl isahe iroplatemenastmastous menber through an associ ated ink supply
port gpsﬁth{)ng t he pressure bal ance between said associated first and
second chanbers go | flows fromsaid first chanber to said second
chanber unfia€isaj d6 ggé r@é bal ance is restored. 88. The net hod of

cl ai m 86, further corrpri_sing the steps of: forming air vents at least in
part as wi nding grooves in a surface of i d ink cartridge to protect said

|k agai nst evapQuallior R supply pERS, BehRnehg thugh Sbotbit R oraorpY | o1 no
the steps of: |ng sal s W th a seal nembér; renoving a portion
of said Sea|re§p€c@¢ea&fé éfhaid ﬁlhﬁﬂﬂt}@bf Sdcofidhcharbibts, said plurahty of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit;
a porous member in each of said second chambers positioned to deliver ink to its.
associated ink supply port; and

an air vent port communicating between each said second chamber and the exterior

of said cartridge at a location spaced from said ink supply port and communicating hole.

22. The ink-jet type recording apparatus of claim 21 wherein the porous member
associated with each second chamber and the associated first chamber contain ink

different from the ink the other first and second chambers.

23. The ink-jet type recording apparatus of claims 21 or 22, further comprising a
respective vertically extending thin groove formed in each said partition wall above each
communicating hole and on the side of the associated second chambers, each of said
grooves being in fluid communication with each associated communicating hole, each of
said grooves aiding in the flow of air and ink between said associated first and second

chambers.

24. The ink-jet type recording apparatus of any one of claims 21 to 23, further
comprising a projection formed on an inside wall of each of said second chambers
disposed on a surface of said second chamber opposite said associated ink supply port,
said projections compressing said associated porous members against said associated ink

supply ports.

25. The ink-jet type recording apparatus of claim 24, wherein each said ink supply port

includes a projection including its entrance projecting into said second chamber.
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supply tank in fluid conmuni catjon with anbient air through said w ndin
gt ooves. Thigls M?Q%{F?’ﬁg&t‘?ﬂ e; the wi thdrawal of ink ?rom a porous )
nmenber through an associated ink supply port upsetting the pressure bal ance
bet ween sabg eassoci ated first and second chanbers so that ink flows from
said first hénﬂetﬁtﬂﬂ%ﬁgﬁ second chanber until said pressure balance is
restored. 27

26. The ink-jet type recording apparatus of claim 24 or 25, wherein the volume of each
of said porous members before placement in a second chamber is larger than the volume

of the associated second chamber in which it is received.

27. The ink-jet type recording apparatus of any one of claims 21 to 26, wherein the
volume of each of said porous members is larger than the capacity of each of said

associated second chambers.

28. The ink-jet type recording apparatus of any one of claims 21 to 27, further
comprising a respective vertically extending rib formed on an inner surface of said first

chamber, each of said ribs assisting in the flow of ink.

29. The ink-jet type recording apparatus of any one of claims 21 to 28, further
comprising a projection formed on an inside wall of each of said second chambers
disposed on a surface of said second chamber opposite said associated ink supply port,

said projections compressing said associated porous members against said associated ink

supply ports.

30. The ink-jet type recording apparatus of claim 29, wherein each said air vent port is

formed in part as a meandering groove.

31. The ink-jet type recording apparatus of any one of claims 21 to 30, wherein said

second chamber is a foam chamber and said first chamber is an ink chamber.

32. The ink-jet type recording apparatus of any one of claims 21 to 31, wherein said
cartridge is constructed to be removably mounted on said recording apparatus so that one

of a plurality of ink supply needles of said apparatus is received in each ink supply port.
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88. " TheThigtinder seplasameficyI®® ur t her conprising the steps of: forning
air vents at least in part as wi nding grooves in a surface of said ink

cartridge to tec 4.0k agai nst evaporation. 89. The net hod of
cl ai m 88, fu? Lée?r cﬁn@ﬂ@ﬂé@ the steps of: sealing said grooves with a seal

menber; renoving a portion of said seal to place the interior of said ink
supply tank in fluid conmrunication wthggnbient air through said w nding
grooves. TBBs ifssysten forpupplyrivginkbaatink-jet type recording apparatus and outputting

ink onto a recording medium, said system comprising:

a recording head for ejecting ink; and

a multi-colour ink tank cartridge removably mountable onto said recording head of
said ink-jet type recording apparatus for delivery of ink thereto, said ink tank cartridge
including: |

a plurality of first chambers;

a pluraliiy of second chambers, each second chémber being adjacent to and |
associated with a first ché.mber; )

a plurality of partition walls disposéd in said cartridge, each said partition wall
being formed with a communicating hole formed therein disposed between said
associated chambers, 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 plurality of ink supply ports, each extending through a bottom wall of a
respective one of said plurality of second chambers, said plurality of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit;

a2 porous member in each of said second chambers positioned to deliver ink to its
associated ink supply port; and

an air vent port communicating between each said second chamber and the exterior

of said cartridge at a location spaced from said ink supply port and communicating hole.

34, The system of claim 33, wherein the porous member associated with each second
chamber and the associated first chamber contain ink different from the ink in the other

first and second chambers.
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35. The system of claim 33 or claim 34, further comprising a respective vertically

extending thin groove formed in each said partition wall above each communicating hole
and on the side of the associated second chambers, each of said grooves being in fluid
communication with each associated communicating hole, each of said grooves aiding in

the flow of air and ink between said associated first and second chambers.

36. The system of any one of claims 33 to 35, further comprising a projection formed
on an inside wall of each of said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port, said projections compressing said

associated porous members against said associated ink supply ports.

37. The system of claim 36, wherein said ink supply port includes a projection

including its entrance projecting into said second chamber.

38. The system of claims 36 or 37, wherein the volume of each of said porous
members before placement in a second chamber is larger than the volume of the

associated second chamber in which it is received.

39. The system of any one of claims 33 to 38, wherein the volume of each of said

porous members is larger than the capacity of each of said associated second chambers.

40. The system of any one of claims 33 to 39, further comprising a respective
vertically extending rib formed on an inner surface of said first chamber, each of said

ribs assiSting in the flow of ink.

41. The system of any one of claims 33 to 40, further comprising a projection formed
on an inside wall of each of said second chambers disposed on a surface of said second

chamber opposite said associated ink supply port, said projections compressing said

[ D A

associated porous members against said associated ink supply ports.
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42. The system of claims 41, wherein each said air vent port is formed in part as a

meandering groove.

43. The system of any one of claims 33 to 42, wherein said second chamber is a foam

chamber and said first chamber is an ink chamber.

44, The system of any one claims 33 to 43, wherein said cartridge is constructed to be
removably mounted on said recording apparatus so that one of a plurality of ink supply

needles of said apparatus is received in each ink supply port.

45. A method for providing ink to an ink-jet type recording head, comprising the steps
of:

providing an ink tank cartridge having a plurality of first chambers adapted to store
ink and a plurality of second chambers adapted to receive a respective porous member
impregnated with ink, each of said first and second chambers being separated from each
other by a partition wall;

communicating ink between said associafed first and second chambers through a
communicating hole extending along a relatively small portion of the bottom of said
ﬁartiﬁon wall substantially away from the lateral extremes thereof, said second chamber
communicating with said first chamber through said communicating hole; withdrawing
ink from each porous member in each second chamber through an ink supply port
extending through a bottom wall of each second chamber; and

providing ambient air to each second chamber at a location spaced from said ink

supply port.

46. The method of claim 45, further comprising the step of’

forming air vents at least in part as winding grooves in a surface of said ink tank

cartridge to protect said ink against evaporation.

% ¢ L oMo s  x



This is the replacement sheet

30a
47. The method of claim 46, further comprising the steps of:

sealing said grooves 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 grooves.

48. Anink tank cartridge for an ink-jet type recording apparatus, comprising:

a first chamber;

a second chamber adjacent to and associated with the first chamber;

a partition wall diéposed in said cartridge and being formed with a2 communicating
hole formed therein disposed between said associated chambers, 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;

an ink supply port extending through a bottom wall of said second chamber and
supplying ink to the exterior of said cartridge, said first and second chambers being
formed as an integral unit; .

a porous member in said second chamber positioned to deliver ink to the ink supply
port; and

an air vent port communicating between said second chamber and the exterior of

said cartridge at a location spaced from said ink supply port and communicating hole.

49.  The ink-jet type recording appératus of claim 48, wherein at least one 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.

. 50. The ink-jet type recording apparatus of claim 45, further comprising at least one
chamber partition wall extending from each partition, said chamber partition walls dividing
each said first chambers into a plurality of sub-chambers.

51.  The ink-jet type recording apparatus of claim 45, further comprising a projection
formed on an inside wall of each of said second chambers disposed on a surface of said
second chamber opposite said associated ink supply port, said projections compressing said
associated porous members against said associated ink supply ports.

iy
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52. The ink-jet type recording apparatus of claim 51, wherein each said
ink supply port includes a portion includiﬁg its entrance projecting into said second
chamber.

53. The ink-jet type recording apparatus of claim 51, wherein the volume |
of each of said porous members before placement in a second chamber is larger than the
volume of the associated second chamber in which it is received.

54. The ink-jet type recording apparatus of claim 45, wherein the volume
of each of said porous members before placement in a second chamber is larger than the
volume of the associated second chamber in which it is received.

55. Thé ink-jet type recording apparatus of claim 435, further comprising
a respective vertically extending rib formed on an inner face of each of said first -
chambers, each of said ribs assiSting in the flow of ink.

56. The ink-jet type recording apparatus of claim 45, wherein each said
air vent port is formed in part as a meandering groove.

57. The ink-jet type recording apparatus of claim 32, wherein said
second chamber is a foam chamber and said first chamber is an ink chamber.

58. The ink-jet type recording apparatus of claim 32, wherein said
cartridge is constructed to be femovably mounted on said recording apparatus so that one
of a plurality of ink supply needles of said apparatus is received in each ink supply port.

| 59. 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; and
a multi-color ink tank cartridge removably mountable onto said

recording head of said ink-jet type recording apparatus, for delivery of ink thereto said ink
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tank cartridge, including:

a plurality of first chambers;

a plurality of second chambers, each second chamber being adjacent
to and associated with a first chamber; | |

a plurality of partition walls disposed in said cartridge, each said
partition being formed with a commx_micating hole formed therein disposed_ between said
associated chambers, said communicating hole being positioned in the vicinity of the
bottom of said partition wall and extending only a portion of the width of said partition
wall as viewed in the direction of said bottom of said partition wall; and

a plurality of ink supply ports, each extending through a wall of a
respective one of said plurality of second chambers, said plurality of ink supply ports
supplying ink to the exterior of said cartridge, all of said first chambers and associated
second chambers being formed as an integral unit.

60. The 'syst;:'m of claim 59, and including a porous member in each of
said second chambers positioned to deliver ink to its associated ink supply port and an air
vent port communicating between each said second chamber and the exterior of said
cartridge at a location spaced from said ink supply port and communicating hole.

61. The system of claim 60, wherein the porous member associated with
each second chamber and the associated first chamber contain ink different from the ink
in the other first and second chambers.

62. The system of claim 60, wherein the porous member in each said
second chamber and the associated first chamber contain ink, the pressure in each of said
first chambers and each of said associated second chambers being at a value less than

atmospheric pressure.
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63. The system of claim 62, wherein a pressure balance between each
of said first chambers -and each of said associated second chambers is maintained by the
surface tension of each of said associated porous members in the vicinity of each of said
associated communicating holes, each said porous member resiliently contacting said
associated hole, said pressure balance maintaining ink in each of said respective first
chami:ers.

64. The 'system of claim 63, wherein each said porous member,
assocated first and second chambers, partition wall, communicating hole ink supply port
and air ve1.1t port are positioned and dismensioned so that when said ink impregnated in
each of said associated porous members is at least partially transmitted through said ink
supply port, said pressure balance between said associated chambers is no longer
maintained and ink is supplied from the first chamber to the associated porous member in
the associated second chamber as required until the pressure balance is restored.

65. The system of claim 64, further comprising a respective vertically
extending thin groove formed in each said partition wall above each communicating hole
and on the side of the associated second chambers, each of said grooves being in fluid
communication with each associated communicating hole, each of said grooves aiding in
the flow of air and ink béiween said associated first and second chambers.

66. The system of claim 60, further comprising a projection formed on
an inside wall of each of said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port, said projections compressing said
| associated porous members against said associated ink supply ports.

67. The system of claim 66, wherein each said ink supply port includes

a projection including its entrance projecting into said second chamber.
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68. The system of claim 66, wherein the volume of each of said porous
members before placement in a second chamber is larger than the volume of the associated
second chamber in which it is received.

69. The system of claim 60, wherein the volume of each of said porous
members -is larger than the capacity of each of said associated second chambers.

70. The systeﬁl of claim 60, further comprising at least one chamber
partition wall, said chamber partition wall extending from each said partition wall and
dividing said first chamber into a plurality of such chambers while permitting
communic;ation between each such chamber and the associated second chamber through the
associated communicating hole.

71. The system of claim 64, further comprising a respective vertically
extending rib formed oﬁ an inner surface of said first chamber, each of said ribs assisting
in the flow of ink.

72. The system of claim 59, wherein said first chamber and said second
chambér are maintained at a pressure less than atmospheric pressure and said ink cartridge
further comprises a plurality of air vent ports formed in a surface qf said cartridge, each
having an air-impermeable sealing member for selectively sealing said air vent ports when
said ink cartridge is not in use and unsealing said air vent ports when said ink cartridge
is to be used.

73. The system of claim 72, wherein each of said air vent ports is
formed in part as a groove on the outside surface of a wall of said second chamber.

| 74. The system of claim 72, wherein said outside surface is of a top lid.

75. The system of claim 72, wherein said sealing member comprises a

main portion, and a tongue piece with is removably connected to said main portion via a
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neck portion.

76. The system of claim 75, 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.

77. The system of claim 72, further comprising at least one chamber
partition wall extending from each partition, said chamber partition walls dividing each
said first chambers into a plurality of sub-chambers.

78. The system of claim 72, further comprising a projection formed on
an inside .wall of each of said second chambers disposed on a surface of said second
chamber opposite said associated ink supply port, said projections compressing said
associated porous members against said associated ink supply ports.

79. The system of c1a1m 78, wherein each said ink sﬁpply port includes
a projection including its entrance projecting into said second chamber.

80. The system of .claim 78, whefein the volume of each of said porous
members before placement in a second chamber is larger than the volume of the associated
second chamber in which it is received;

81. The system of claim 72, wherein the volume of each of said porous
members béfore placement m a second chamber is larger than the volume of the associated
second chamber in which it is received.

82. The system of claim 72, further comprising a respective vertically
extending rib formed on an inner face of each of said first chambers, each of said ribs
assisting in the flow of ink.

83. The system of claim 72, wherein each said air vent port is formed

in part as a meandering groove.

* C L M S *



ent sheet

-

“inis is the replacem

pale: = B MAR 1898

36

84. The system of claim 59, wherein said second chamber is a foam
chamber and said first chamber is an ink chamber.

85. The system of claim 59, wherein said cartridge is constructed to be
removably mounted on said recording apparatus so that one of a plurality of ink supply
needles of said apparatus is received in each ink supply port.

86. A method for providing ink to an ink-jet type recording head,
comprising the steps of:

providing an ink tank cartridge having a plurality of first chambers
adapted 'to. store ink and a plurality of second chambers adapted to recei.ve a respective
porous membgr impregnated with ink;

separating each of said first and second chambers from each other
by use of a partition wall;.

| communjcating ink between said associated first and second chambers
through a communicating hole adjacent the bottom of said partition and extending only a
portion of the width of said partition wall as viewed in the direction of said bottom of said
partition wall, withdrawing ink from each porous member in each second chamber through
an ink supply port extending through a wall of each second chamber; and

providing ambient air to each second chamber at a location spaced
from said ink supply port.

87. The method of claim 86, further comprising the steps of:

maintaining the pressure in each of said first and second chambers
below normal atmospheric pressure;
maintaining a pressure balance between each pair of associated first

and second chambers by the surface tension of said porous member in the vicinity of said
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communicating hole;
the withdrawal of ink from a porous member through an associated
ink supply port upsetting the pressure balance between said associated first and second
chambers so that ink flows from said first chamber to said second chamber until said
pressure balance is restored.
88. The method of claim 86, further comprising the steps of:
forming air vents at least in part as winding grooves in a surface of
said ink' cartridge to protect said ink against evaporation.
| 89. The method of claim 88, further comprising the steps of:
sealing said grooves with a seal member;
removing a portion of said seal to place the interiof of said ink

supply tank in fluid communication with ambient air through said winding grooves.
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