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INK-SUPPLIED PRINTER ilBAD AND I SUPPLY 

BACKGROUND OF THE INVENTION 
'~ This is a continuation-in-part application of pendi 

apPI~ation Serial No. 08/35?,639 filed December 16, 1994 en · led 

INK-SUPFLIED PRINTER HEAD AND INK CONTAINER, whi is a 
-in-part application of 

Od/150,676, fi d November 10, 1993, which issu 

No. 

U.S. Patent 

No. 5,421,658, whi h is a continuation of a ication Serial No. 

07/962,959, filed Octo 16, 1992, which · sued as U.S. Patent No. 

5, 328, 279, which is a c 

07/612,010, filed on November 

f application Serial No. 

O, which issued as U.S. Patent 

No. 5,156,471, which is a con:tn.nu ion of application Serial No. 

07/401,539, filed on Au~, 1989, hich issued a~ U.S. Patent 
No. 4,969,759, which .i,.s· _a continuation o application Serial No. 

07/161,216, filed on~ebruary 17, 1988, ~ow a ndoned, which is a ,,,. ... 
continuation o_t..-application Serial No. 07 /035, 25 filed on March 

23, 1987, µo~· abandoned, which is a continuation o ~plication 
Serial ~o--:" 06/.873,871, filed on June 12, 1986, now abandozled.,., which 

i~continuation of application Serial No. 06/659,816, now 

~_9.oned. . 
The present invention relates generally to an ink­

supplied printer ~ 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 re:naining quantity of ink, 

and also means for dampening of the unwanted movement of ink within 
the ink supply tank. 

This invention also relates to an ink cartridge for an 
ink jet printer in which an ink jet recording head, and an ink 
cartridge are mounted on a movable carriage, and in particular an 
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ink jet cartridge in which upon depletion of the ink from the old 

cartridge, is replaced with a new ink cartridge. 

··.... Ink supply systems for a wire dot matrix printer 

k~,in which no ink ribbon is used, but ink is supplied 

ink ta~°"k'to the distal ends ·of the wire and transfer 

an 

the 

these ink wires ·dire~~Y<~. a sheet of print paper. Port· 

. supply systems, including the supply tan thereof, are also 
......... 

adaptable to be used in"4lk jet .type pJ=inters. 

In the parent ap~eations··{~ this application, improved 
........ ",,.,,.. 

ink storage and delivery was ~chi'Efveft by providing a porous member 

in an ink tank that ~pse~~ially fD:l~~ the tank and carried 
- ' 

essentially the entire supply of ink. It w~d that while this 

construction ~ffered substantial improvement ove"r~he prior -art, 

the use o~ .. · the full. porous member limited the quantity°"'<>. ink which 

would.-b~-- stored in an ink tank of a given size, the 
: / .. -
!faequency of ink tank replac~me!l_t_·------··-·····-·--·---------~ 

A prior art ink jet printer in which an ink containing 

unit and an ink jet recording head are mounted on a carriage is 

disclosed in European Patent Publication No. 581,531. In the 
.; 

disclosed printer, in order to prevent printing failures caused by 

variation of the· ink level or air bubbles due to movement of the 

ink cartridge, which is caused by the movement of the carriage, the 

ink container is divided into two regions. A first region of the 

container adjacent the recording head houses ink impregnated in a 

porous member, and a second region contains liquid ink without a 

porous member. This structure enables the ink to be conducted to 

the recording head via the porous member so that the problems 

arising from movement of the ink in the cartridge are prevented 

from occurring to a certain extent. 

The porous member is held in fluid conununication 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 
press W'\J!. 

bubbles must be stopped from entering a ~ressurieed 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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Accordingly, a ink jet printer which solves the 

above-mentioned problems is derived .. 

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

invention, there is provided an ink-supplied printer iMA. Ink is 
Cl- . 

supplied to the-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 . 

.A-pJ:.u:a1ity of support :members e1Etead. within-the i:ak tank betwee:a · 

the opposed. siae walls 1 positioaed--"t-e-J..-eeate the ink absorbiag 

member aqa±n-st--ehe-:i .. nk-&lip~-:1.-y-f)&J:t-aaa~GE dampeni-aq lRGvemc;n::i.t Gf 

the ink iii. tl:le po~4)f the~..y-toank not occ:m.pied by the 

ialc 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 
member. 

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 

f rorn 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 supply port, the tip of the needle 
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resiliently contacts with the packing member. Since the packing 

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

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

Furthermore, the packing member is caused to closely contact with 

the needle by its re.siliency:· 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 ~ of a 

simple construction which is capable of supplying a stable and 
. . ~ 

appropriate quantity of ink from an ink tank to ~ 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 whil.e 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 pref erred 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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BRIEF DESCRIPTION OF THE DRAWINGS 
For a full understanding of the invention, reference is 

had to the following description taken in connection with the 

accompanying drawings, in wh~ch: 

\, FIG. 1 is an exploded perspective view of a wire 

p~~nter head according to an embodiment of the present inventio , 

,,\.. FIG. 2 is a vertical cross-sectional view of the pri 

·'... FIG. 3 is an exploded perspective view of an i guide 
head s~own in FIG. 1; ~ 

for use w}t~ a wire dot printer according to the present ·nvention; 

· FIG_: 4 is a perspective view, partly cut7w y, of an ink 
tank according·· .. ~o the present invention; 

FIG. s·'··,,is a side elevational view showj.'11.g the manner in 

which said ink ta~k is mounted in place on a ~nt head; 

FIG. 6 is ~···:vertical cross-sectiona.r' view of an ink guide 
'... / 

for a wire dot printe'r .. ,_ according to a,.ng;tner embodiment of the 

present invention; ··.,_ , / 
.I' • • 

FIG .. 7 is an exploded perspective view of an ink guide 

for a wire dot printer acco"i:-ding /t~ another embodiment of the 
·.. .~ 

present invention; ··...._ /" 

FIG. 8 is an exploded~erspective view of an ink tank 

according to a still further/i'mbod~nt of the present invention; 

FIG. 9 is a per7·ecti ve vie~~artly broken away, of an 
ink tank according to th~ invention; 

/ 

in which a:~G ~r~~p~~: s::::':::c t:::wofii::~a ti~veex:fan:: ;manner 
FIG. l~__,-·i·~ a schematic view of an a~ngement of wires 

according to th~,. present invention used with a seven-color wire dot 
printer; ···,. · '\_ 

Fr6~ 12 is a perspective view of an ink t~ according 
/ 

to a fur~her embodiment of the present invention with 

remove~{ shown exploded from an ink jet print head; 

.· FIG. 13 is a cross-sectional view of the ink 
12;-
/" 

! • 
" ' . 

'~ 
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~ FIG. 14 is a perspective view of an ink tank with 

cover ~oved according to a still further embodiment o 
."-... t' present inven ion; 

! FI~.--... 15 is a side cross-sectional view 

., of FIG. 14; "" 
FIG. 16~ a perspective view of an ink tank with the 

cover removed accor~g to a still furthe/embodiment of the . / 
present invention; ~ // 

FIG. 1 7 is a cros~ect.ional ~raw of the ink tank of FIG. 

16; ~ ,./'/ 
FIG. 18 is a side el~~~onal.view of an. ink jet type 

printer of the present invent~0h witfr,the ink supply tank in cross 

section. ~ ~ 
FIG. 19 is a~e'~spective view or~ ink tank according 

to still another emboq.d.ment of the present inve~ion shown exploded 
/ ' from an ink jet J?.~·int head; ··., 

FIG. , 2o is a cross-sectional view ~}·,,an ink tank 

according to a still further embodiment of the presen)·.~nvention; 
...... 

FIG. 21 is a cross-sectional view of an ink tank 

acco~ding to a further embodiment of the present invention-~nd 
FIG.· 22 is a cross sectional view of an ink ~ 

ya.·ccordin~ to a f urth~r __ emb_~diment of the present invention_. ---~---+ 
. r PFIG. ~2is a cross-sectional view of a multi-color ink 

jet printer cartridge constructed in accordance a first :ttdditiona.l 

embodiment of the invention; 

FIG. ~~is a cross-sectional view of the first-'1!:dditi:.111itl 
2. 

embodiment rotated 90° from the view in FIG. 2::3"; 

FIG. 2:!;4is a perspective view showing the ink cartridge 

of FIGS. ~ and ~ with the lid removed; 

FIG. ~sis a perspective view showing a single color ink 

cartridge constructed in accordance with a second .:aidi t irn1al 

embodiment of the
6 

invention;;(; 

FIG. 'irl'(a) is a ~ti'om 
6 -f"t:1P 

FIG. Ci:(b) is a aottom 

seal affixed thereto; 

plan view of the lid of FIG. ~; 

plan view showing the lid with a 

Fig. 1 is a schematic view showing an ink supply system 

of an ink-jet type recording appa~atus according to one 

embodiment of the present invention; 
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FIG. ~{a) is a cross-sectional view showing a packing 

member with an ink supply needle inserted therein in accordance 

with the invention; 
?_ 

FIG. 2:8 (b) is a cross-sectional view of the packing 

member prior to insertion; 
8' 

FIG. 2:9=-is a graph showing the relationships of the ink 
• f>t"f.$~Wlfl. • 

consumption, th~ j;;;;Bk level, and the amount of ink remaining in an 

ink chamber; f 
FIG. .aB is a partial cross-sectional view of the ink 

cartridge showing the boundary between ink and foam chambers in 

accordance with a third -pdd i:t ix:ma::l embodiment of the invention; 
/() 

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

cartridge showing the boundary between ink and foam chambers in 

accordance with a fourth a=~i~ienal embodiment of the invention; 
II 

FIG. ~ is a partial cross-sectional view of the boundary 

between ink and foam chambers of an ink cartridge constructed in 

accordance with a fifth aEtd:i'ii:*M.l embodiment of the invention; 
/l-

FIG, ~ is a cross-sectional view taken along line 33-33 
JI 

of FIG. ~; 
/1 

FIG. 3:2£ is a partial cross-sectional view showing the 

boundary between ink and foam chambers of an ink cartridge 

constructed in accordance with a sixth a:dd1tional embodiment of the 

invention; 

/:;FIG. 
of FIG. ::3-t; 

FIG. 

~ is a cross-sectional view taken along line 35-35 

,r 
3:6- is a cross-sectional view showing an ink 

cartridge constructed in accordance with a seventh ad.a Limr:&l 

embodiment of the invention; 
16 

FIG. a:/ is a cross-sectional view showing an ink 

cartridge constructed · in accordance with a eighth '1!=QQ.i.tiLe1u1 i... 

embodiment of the invention; 

FIG. 'S!J7 is a cross-sectional view showing an ink 

cartridge for an ink jet printer constructed in accordance with a 

ninth add4L:bena'.l:' embodiment of the invention; and 

FIG. ~-is a cross-sectional view of the ninth addit:loua:::t 

embodiment of the invention rotated 90° from FIG. ~! 
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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 wires 0£ 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 projeets a wi1e, m= ejects 

ink wi th•;)at the=:ise of a p•ojecti;ng wi£e 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 fo~ one-dot line in one scanning 

stroke, and the print paper is fed along by line pitches to record 

images. In seven-color printers, inks of four colors, that is, 

black, yellow, magenta and cyan, are used, and the colors of red, 

green and blue are forined on a sheet of print paper by 

superimposing inks of two out of the three desired colors other 

than black, thereby recording color images of seven colors. 

The present invention is concerned primarily with the 

printer head, and in particular with the ink tanks, and detailed 

description of the overall printer construction will be given only 

by way of a single example. - FIG. 1 is an explode~ perspective view of ~awlxJ:ft't:el:h 

of the printer head 

constructed in ~J;dence"with the inv An ink tank, shown 

_g.ell.-era-rry-a;2-:- is detachably mounted by a holder 7 0 on a 



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. 

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

ink tank 3 through a connecting member 2. Ink is supplied from 

the ink tank 3 to the print head unit 1 through a hollow needle 

2a and an ink supply passage 2b of the connecting member 2, so that 

the print head unit 1 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 Publicat~on Nos. 581,531, 609,863, 

584,823 and so on. 
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With the present invention, ink can be uniformly supplied 
'· thro~gh a simple construction from an ink tank to a printer hea 

and i~ is uniformly provided to the printer head for produci 

uniforni'·-.. ~nd proper ink density. In the printer head 

invention>· .. ink flow will not' be interrupted in an ink g de path 

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

the ink guid~'-path is smaller than would be abs rbed with a 

conventional arra'n:gement in which a porous member . used to apply 

ink directly to th~····tip end of the wire. Theref e, any wasted ink 

which is not used fo;"J?.rinting is of a small antity, and all the ' . 
ink in an ink tank can effectively be used printing. When the 

ink tank runs short of i~., and the in in the tank is rendered I 

' ·'' 

highly viscous by being dried'-at high t perature; or is solidified 

and thus failing to supply ink;'a ca ridge ink tank can be mounted I 
in place so that fresh ink can i 'O.iately be supplied to the print i 
head for resuming desired pri~Elng'operation. 

/ ' According to the printer head of the present invention, 

no ink flow interruption o~curs due to ···~ariations in temperature 
. . . ·,~ 

and atmospheric pressu;:-e and a uniform ink._ density is produced. 

Unintentional· ink flo~ out of the ink tair~ is avoided, thus 

avoiding smearing _,.the print paper with the un~sired ink spots. 

Ink will not /eriter the printer head mechan'i-sm, preventing 

malfuncti~nin -:' The cartridge ink tank can easily b detached and 

attached fo ink replenishment. 

Since the ink supply system of the invention x 
in con~uction, it takes up a small space. 

prin~r head employs ink supply systems of the invention, the 'nk 

sy.pPly systems for different ink colors can be spaced widely 

~hat mixing of colors can be avoided. 

The ink cartridge is a:l::S:e configured so as to be mounted 

with a small force and with accommodating a misalignment of a 
2 :l 

certain degree. Reference is first made to FIGS. 2:3- and ~which 

depict an ink cartridge constructed in accordance with a first 

add1 1 ional 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. iA. Each of the three compartments 504, 
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505, and 506 is divided by a center partition wall 510 into foam 

chambers 511, 511' or 511" housing a respective porous member 520, 

520' or 520" and ink chambers 512, 512' or 512" which are adapted 

to contain liquid ink. Foam chambers 511, 511', 511" are 

dimensioned to receive a respective porous member 520, 520' 520". 
~he 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 51.2". 

When inks of three colors are contained within a single 

cartridge as in FIGS. ~ - J;;, 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 co~or 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, 511', 

511". Each ink supply port 513,. 513·' and 513" is adapted to engage 

with a respective ink supply needle (not shown) of the recording 

head which are inserted at the lower end of each of the foam 

chambers 511, 511' and 511". :2 amtl 3 
Referring now to FIG~the upper end of the main 

container 501 is sealed by a lid 516. Two ink filling ports 514 

and 515 are ·formed at positions on lid 51~ corresponding to foam 

chamber 511. Similarly, as shown in FIG. ~(a), each chamber 511, 
511' and 511" includes corresponding ink filling ports 514 and 515, 
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514' and 515', and 514" and 515". Projections 516a and 516b, FIG. 
2. 
~' are integrally formed with the inner surface of lid 516 and 

are positioned in foam chamber 511, so as to surround filling ports 

515 and 514, respectively. Porous member 520 is compressed by 

projections 516a and 516b against the bottom wall of foam chamber 

511 in which ink supply port 513 is formed. Projections 516a' and 

516b' , and 516a" and 516b" are similarly formed in the inner wall 

of lid 516, and are positioned in foam chambers 511' and 511", 

which contain ink supply ports 513' and 513", respectively as shown 
~ 

in FIG. 21f. 
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 

"5 2 2 " ) , 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, 



513' and 513". Each packing member 530 is formed with protrusions 

535 received by sfte~d portion 527 within the inner wall of ink 

supply port 513. The boundary between tubular portions 531 and 

taper portions 532, are configµred 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 of the respective ink supply port 513 by the 

respective thin connection portions 534, the taper portions can be 

moved somewhat without causing deformation. Consequently, the air 

tight seal between the respective packing member and ink supply 

needle can be maintained while accommodating a relative 

misalignment between the respective ink supply needle and ink 

supply port. 

Communicating holes 519, 519' and 519" are formed in 

center partition wall 510, which separates foam chambers 511, 511' 

and 511" from ink chambers 512, 512' and 512" respectively. Slots 

519a, 519a' 519a" wh.i,.ch extend k:c•lll t:he bettsm of container 501 to 

a predetermined height are formed to be in communication with 

c21!!.:~ing holes 519, 519' and 519" respectively for gas-liquid 

~~i:!fi'D<l~~:t:e::c0 0:0: •. Between each respective pair of foam and ink chambers 

511 and 512, 511' and 512', and 511" and 512", porous members 520, 

520' and 520" are housed in the foam chambers 511, 511' and 511" 

respectively in such a manner that each porous member is held 

against the respective communicating hole 519, 519" or 519". Ribs 

518, 518', and 518" are formed on a back wall 501a of container 501 

within a respective ink chamber 512, 512' and 512". An individual 

communication hole is formed between each respective chamber pair 

511, 512, and extend along only a portion of the length of 

partition 510 formed thereat. 

In a second ad:iit:i:me l embodiment 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 ink chamber 5112 for black ink would have 

a larger capacity than each of the corresponding chambers for a 

color ink. According to the second additional embodiment of the . s 
invention, a cartridge for black ink is shown in FIG. ~ having a 

partition wall 5117 formed within a container 5100 so as to extend 
between center partition wall 5110 which separates a foam chamber 

5111 from a ink chamber 5112 and a side wall 5100a of main 

• container 5100, thereby dividing ink chamber 5112 into two cells 

5112a and 5112b. This structure prevents container 5100 from being 

deformed by a negative pressure produced during the ink filling 

process which will be hereinafter described, or by an external 

pressure during usage, thereby preventing any ink from leaking. 

Cells 5112a and 5112b are retained in fluid communication with foam 

chamber 5111 via a communicating hole 5119 in center partition 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 cartridge is mounted on a carriage, a plurality of ribs 

5118 are formed which extend vertically along inner face 5100a. 

These ribs allow ink to flow more easily down along wall 5100a, and 

the user can easily recognize the amount of ink remaining in the 

cartridge by seeing the ink level. 6 . 0 
Reference is now made to FIGS.· $-(a) and ~(b) which 

depict lid 516 constructed in accordance with the first additional 

embodiment of the invention. Ink filling holes 514, 514' and 514", 

and 515, 515' and 515" are formed in the regions of lid 516 

corresponding to the placement of porous members 520, 520' q.nd 520" 

within container 501. Air communicating ports 541, 541' and 541" 
are connected to ink filling holes 514, 514' ahd 514" via grooves 
540, 540' and 540H, respectively. 

When a seal 542 for covering ink filling holes 514, 514' 
and 514", 515, 515' and ~15", and air vent ports 541, 541' and 541" 

~e\J. 6 
is fixed to the ~l:ac of lid 516, FIG. i::t(b), after ink 

c:clJiii!•6 rtments:-.511, 511' and 511" are filled, grooves 540, 540' and 
f~cl~ 



540" form capillary tubes with seal 542. A tongue piece 545 of 

seal 542, which protrudes from lid 516, is formed with a neck 

portion 543 disposed in seal 542 at a midpoint of the route of air 

vent ports 541, 541' and 541". When tongue piece 545 is peeled 

from lid 516, tongue piece 545 is easily separated from seal 542. 

This in turn expos~s air vent ports 541, but no other portions of 
~ S-¥2. 

the underside of lid==fr:l;lf. 

In a preferred embodiment, seal 542 is formed with 
patterns such as characters and illustrations printed on its main 

portion .5""44 which permanently seals grooves 540, 540" and 540". 
Patterns, colors, or other printing different from that printed on 
main portion 544 of seal 542 may be placed on tongue piece 545 

which is connected to main portion 544 of seal 542 via neck portion 
543. 

For example, in a further preferred embodiment, the main 

portion 544 of seal 542 has a blue background, black characters and 

other illustrations printed ·thereon. The background color of 

tongue piece ~45 is a color such as yellow or red which contrasts 

with the background color of main portion 544. Characters and 

illustrations'are printed on-the background in colors which are 

mainly black or blue. In this way, main portion 544 and tongue 

piece 545 are distinguished from each other in color and pattern. 

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. f3), and ink filling needles are hermetically 
inserted into the ink filling holes 514, 514' and 514" and 515, 

515" and 515" respectively. The first of filling holes 514, 514' 

and 514° is connected to evacuating means, and the second of the 

filling holes 515, 515'and 515" is closed. 

The evacuating means reduces the pressure in each of foam 

ch.ambers 511, 511" and 511" and in each of ink chambers 512, 512' 

and 512". When the pressure is reduced to a predetermined value, 

the evacuating operation is stopped and the first filling hole is 
closed. Thereafter, the second filling hole is placed in fluid 
communication with a measuring tube filled with ink. Ink contained 
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I 
in the measuring tube is drawn into the evacuated container and is 

then absorbed by respective porous member 520, 520' and 520" and 

thereafter flows into ink chamber 512, 512' or 512" via 

communicating holes 519, 519' or 519" respectively. 

After the specified amount of ink ~ into the 

appropriate ink"chamber, seal 542 is fixed to the -i;:nne5 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". sea/ S4t2. 
Before use of the cartridge, tongue piece 545 of l4d=Sl::6: 

is then peeled off so that tongue piece 545 is brpken 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 ls(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. ~(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. 

iiii1iiil1iHii 



To conduct ink into the recordipg head after the ink 
.n..Lc.l'll'Vl- -;cJv_ ~ ~ct/~ F.--f ()r"'''"" c.( . 

cartridge is mounted, or to restart the flow o4f l:ftk to tho 

recording head, a negative pressure is applied to the recording 

head and through ink supply ne.edle 550 so that ink in the cartridge 

flows through ink supply needle 550 and into the recording head. 

Because of the pressure difference, this high negative pressure 

applied to the cartridge causes taper portion 532 of packing member 

530, which hermetically seals and isolates the cartridge from 

ambient air, to deform upward in FIG. ~(a) toward the interior of 

the ink cartridge. Thus, the pressure difference aids in causing 

taper portion 532 of packing member 530 to be resiliently pressed 

against ink supply needle 550, and thereby aids in hermetically 

sealing the ink cartridge. 

Even if ink supply needle 550 is not positioned 

completely through .packing 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 . .la(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 ef feet 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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ink chamber 512 is increased 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 communicating hole 519 is balanced 

with the pressure in ink chamber 512, the flow of ink from ink 

chamber 512 into foam chamber 511 is stopped. 
8 

The graph of FIG. ~illustrates this process. In the 

figure, the letter F indicates the ~·vrevel. 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 5~0 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·~hamber 511. This process occurs until the balance 

between the pressure of the ink chamber 512 and the ink holding 

force of porous member 520 in the vicinity of communicating hole 

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

chamber 512 is gradually reduced, the ink level in porous member 

520 can be maintained at a substantially constant level so that ink 

is supplied to the recording head by a constant pressure difference 

at a constant rate. 

After a predetermined amount of ink w2 is consumed by the 

recording head, no ink will remain in ink chamber 512, but the 

amount of ink contained in porous member 520 will be at a level 

equal to the level when ink was intermittently being supplied to 

foam chamber 511 from ink chamber 512. Therefore, a:ie'flettE:Jh­

printing can be ~m:.~2ued using the amount of ink absorbed in 

porous member 52~rther ink is available in ink chamber 512 

to replenish the ink supply -~ porous member 520. After a 

predetermined amount of ink w3 is consumed during printing, the ink 

supply in porous member 520 will be depleted, and the ink cartridge 

will no longer support printing. 
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During the entire printing operation from when Jthe. 
ceo=~=idge ie filled=until the ink is depleted, a constant amount 
of ink is supplied to the recording head. The depletion of ink~ 
from ink chamber 512 indicates ~he impending depletion of ink mkt7a.:",} 

C~I" r'r(I<.~ aeeemp a:ayj n g p:eia't E ail =:e , 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. 1 

Reference is now made to FIG. .if) which depicts the 
boundary betw~en foam chamber 511 and ink chamber 512 in a third 
additional embodiment of the invention. Like numerals are utilized 
to indicate like structures, the primary difference between this 
embodiment and the first additional embodiment being a step portion 
formed in hole 519. 

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 chamber 511, step portion 560 being the dividing point. s-6 I _iM,r 
A groove =a:e=z. connecting the foam anef'l'"ink chamber.f}' 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. Whe.n 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 



supplied to the recording head for printing without wasting any 

ink. /0. 
Reference is now made to FIG. ~, which depicts an ink 

cartridge constructed in accordance with a fourth aeldit:ionar 

embodiment of the invention. Again, like numerals are used to 

indicate like structures, the primary difference between ~his 

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 portion~62 receives the lower portion of porous member 

520 so that the portion of porous memberS20 in the vicinity of 

communicating hole 519 is compressed. When required, a slope 563 

which is directed from the ink chamber 512 to the foam chamber 511 

may be formed to aid in the supply of ink. Since slope 563 allows 

ink in ink chamber 512 to flow more easily toward foam chamber 511, 

irrespective of the inclination of the carriage, ink from ink 

chamber 512 ca~ be constantly supplied to the recording head. 
I I /:L. 

Ref~~ence is now made to FIGS. 3:2 and ~ which depict an 

ink jet cartridge constructed in accordance with a fifth additional 

embodiment of the invention. Like structures are indicated by like 

reference numerals, the primary difference between this embodiment 

and the first additional embodiment is the formation of a through 

hole. T/.,i,.. ~ ,.:. -;d..,,.. A-~ M s ~rwva- ...,,,.._ Fl q S. 4' "'"- d .S- . 

Groove 519a (FIGS . .Jir. and :/i) is formed in the face of 

center partition 510 separating foam chamber 511 from ink chamber· 

512. Groove 519a is formed in the face of partition 510 on the 

side of the foam chamber 511 and is in communication with the upper 

portion of communicating hole 519 of center partition 510 within 

the respective chambers 511, 512. In order to allow air to pass 

from ink chamber 512 to foam chamber 511 and to retain these 

chambers in fluid communication with each 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. 



Therefore, ink can be smoothly replaced with air so that ink in ink 

chamber 512 constantly flows into foam chamber 511, thereby 

preventing too much or not enough ink from being supplied. 
JJ l'I 

Reference is now made to FIGS. ~ and 3:3- 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 

~f foam chamber 511 as is shown in FIG. ~. 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 i~k chamber 512 

are separated from each other by the single center partition 510. 

In seventh or eighth additional embodiments of a single-color ink 
1! . It 

cartridge, as shown in FIGS. l:6 and i$7 respectively, an ink chamber 

571 may be formed so as to surround two or three sides of a foam 

chamber 570, ~nd a communicating hole 573 may be formed in at least 

one of the walls 572 separating the foam chamber 570 from the ink 

chamber 571. An exit port 574 is positioned within foam chamber 

570. An ink cartridge of this design can store an amount of ink 

which is relatively ·large as compared with the volume of the whole 

ink cartridge. Furthermore, because of the location of the 

chambers, the user can easily see if replacement of the ink 

cartridge is required because of depletion of the ink. 
I? 18" 

References is now made to FIGS.~ -ie" and J.-9 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 0-ring 5300 which 

is retained in contact with the peripheral face of an ink supply 

needle of the recording head upon insertion of the ink supply 

needle into the ink supply cartridge. However, this ink jet 

printer results in other problems solved by the first additional 

embodiment. A large frictional force may be produced when mounting 

the cartridge on the carriage and inserting the ink supply needle 



into the cartridge. This results in an extra strain on the 

recording head arid the carriage. Furthermore, 0-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 530_4, 5306, and 5308 for the th~e color inks are 

integrated into one piece as shown in FIG. ~-, 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 is 

intended that all matter contained in the above description and 

shown in the accompanying drawings shall be interpreted as 

illustrative and not in a limiting sense. 

It is also to be understood that the following claims are 

intended to cover all of the generic and specific features of the 

invention herein described, and all statements of the scope of the 

invention which, as a matter of language, might be said to fall 

there between. 



CLAIMS 

WHAT IS CLAIMED IS: 

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 parti~ion 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 plural~ty 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. 

2. The ink cartridge of claim 1, 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. ; 
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 cartridge 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. 

I llllllUlllll lllll lllll II llll ·. 
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.. s .1 The ink tank cartridge of claim 4 , wherein a 
~~ . 

pressure diff•rr==e 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 resilient.1! contacting said associated communicating hole, 
said pressure ef f.f;rc:r.ce 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 vent port are 
positioned and dimensioned so that when· said ink impregnated in 

each of said associated porous members is at least 2artially 

transmitted through said ink supply port, said pressure atrf;r-e"f:ee 

between said associated chambers is no longer maintai~ed and ink 
is supplied-from the first chamber to the associated porous member 

in. t)l.e associated second chamber as required until the pressure 
...1 ft'!-"""'-u._ • d ... 
ui::erene~ is restore . 

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 surf ace of said 
partition wall in each of said second chambe~s, each said 

protrusion portion maintaining a space about said associated 
communicating hole to aid i~ 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. 

.111111111111111111111111111111 
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11. The ink tank cartridge of claim 6, 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. 

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 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 
pro-.tUft'~ 

said ink supply port includes a par~ieft 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 me~ers 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 

I lllllll llllll lllll lllll II llll 
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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. 
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 lid. 

21. The ink tank cartridge of claim 18, wherein said 
sealing member comprises a main portion, and a tongu~ 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 betw~en 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 ca~tridge 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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* C l M S * 



27. The ink tank cartridge of claim 18, 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. 
28. The ink tank cartridge of claim 18, further 

comprising a respective vertically extending rib farmed 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. 
3 O • 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 .ejectin_g ink; 

a J§lhirality ef inlt etlpply needles coupled to said 

rgco~dir:a.9 baad; and 
a multi-color ink tank cartridge bei::;: removably 

mountable onto ss:f.l p'r-~U; t.!,~l.r:a.k· sup~ly needles of said ink-jet 
type recording apparat~said ink tank cartridge, including: 

a plurality off~a~e4ts;~ \ 
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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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 exteri~r 

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 

asso.ciated 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. 

36. The ink.-jet type recording apparatus of claim 35, 
-e..~~u.. 

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~'E:as9 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 

partially transmitted through said ink supply port, said pressure 
-4-J....-c..(... 

cliff erenee between said associated chambers is no longer maintained 

and ink is supplied from the first chamber to the associated porous 
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second chamber as required until the 

apparatus of 

fur er comprising an associated step portion formed at a 

porti~f each of said communicating holes, a groove 

said asso~~d first and second chambers being for 

cartridge bel~aid associated step portion •. 

~· T~~~,:?et type recording aratus of claim 37, 

further comprising a pr~usion portion rmed on an inner surface 

of said partition wall in -~qh of s ·a second chambers, each said 
......... . 

protrusion portion maintainin' a spac~ about said associated 

communicating hole to aid · the fl of ink therethrough. 

)l'"O~ The recor'dfn9:..._apparatus of claim 37, 

further step portion f ormeCt-.......~~low each of said 

communicating h in said partition wa.11. -............. . 

The ink-jet type recording apparatus claim 40, 

part of each of said step portions adja said 

iated first chamber is higher, than the part 

ssociated second chamber. 

3~ ~ ·. The ink-jet type recording apparatus of claim 37, 

further comprising a respective vertically extending thin groove 

formed in each said partition wall abo~e each communicating hole 

and on the side of the associated second chambers, each of said 

grooves being in fluid conununication with each associated 

communicating hole, each of said grooves aiding in the flow of air 

and ink between said associated first and second chambers. 

37.IPS". 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. . ~9 

'fo ...4-4"". The ink-jet type reco~ding apparatµs ,of claim la-; 
wherein each said ink supply port. includes a ~~ including 

its entrance projecting into said second chamber. 

111111111111111111111111111111 
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4-5". The ink-jet type recording apparatus of claim~' 

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. 
If~. JHr 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. 

~. 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 conununication between each such chamber and the 
associated second chamber through the associated communicating 
hole. q.'f 

-413. 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. --
4f .-
4-9. 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 ports when said ink cartridge 
.is not in use and unsealing said air vent ports when said ink 
cartridge is to be used. _ · 'I-~ 

i-3. The ink-jet type recording apparatus of claim 4-9, 

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. 

'ff°, The ink-jet type recording apparatus of claim ~ Sl. 
wherein said_ outside surface is of a top lid. 

IJ.lf ~.r, 
; 
~. The ink-jet type recording apparatus of claim 4-9 

wherein said sealing member comprises a main portion, and a tongue 
piece which is removably connected to said main portion via a neck 
portion. 
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5-3. The ink-jet type recording apparatus of claim .a-2-, 

wherein at least one of different patterns and colors are printed 

on . said main portion and said tongue piece 1 said neck portion 

acting as a boundary between said main portion and said tongue 

piece. !)O f./.! 
5-4'". The ink-jet type recording apparatus of claim -4'9, 

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. ¥t 
$£. The ink-jet type recording apparatus of claim ~, 

, 
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, sai4 projections 

compressing said associated porous members against said associated 

ink supply ports. s/ it. The ink-jet type recording apparatus of claim >8", 
wherein each said ink supply port includes a portion including its 

entrance pr~je_cting into said second chamber. s/ 
~. The ink-jet type recording apparatus of claim s.&-, 

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. n,r 
S'l• 7 
3-8 The ink-jet type recording apparatus of claim 4-9"", 

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. ?r 
a-!. The ink-jet type recording apparatus of claim 4-9, 

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. ~r-

r6p.e-. The ink-jet type recording apparatus of claim ~, 
wherein each said air vent port is formed in part as a meandering 

groove. 

~7.fr'!.· The ink-jet type recording apparatus of claim 32 

wherein said second chamber is 

chamber is an ink chamber. 

a foam chamber and said first 
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s 8 JY'f. The ink-jet type recording apparatus of claim 32 I 
wherein said cartridga 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. 

s-1 §r!'. 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; 
.a plu•ality of iak SQppl.y needlee couplea t:e said 

•eoerdifi9 head; and 

a multi-~f~dc!..ink~ank cartridge aedflg removably 
mountable onto said~~~~ aee<iles of said ink-;jet 
type recording appara u ,~ in tanciartridge, 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 bein~ 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 cartridge, all of said first chambers and associated second 
chambers being formed as an integral ~~it. 

6 O -6-4". The system of claim M, 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. 

60 
Cf .G-5". The system of claim 6-4", wherein the porous member 

associated with each second chamber and the associated first 
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chamber contain ink different from the ink in the other first and 

second chambers. 60 
''- -6'6. The system of claim -6-4"', 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. 62 

b 1 63.frl. The system of . claim "6", wherein a pressure 
rr-eu."""1 c...(.,, 

-4iffe;eRee 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 ~tacting said associated communicating hole, said 

pressure efffe;i;;~ee maintaining ink in each of said respective 

first chambers. 63 
b'/ -61>. The system of claim ~, 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 partial;i: transmitted through 

said ink supply port, said pressure Eii~£~~·e between said 

associated chambers is no longer maintained and ink is supplied 

from the first chamber to the associated porous membe~ . .J;: the 

associated second chamber as required until the pressure df~~e 
is restored. 

The system of. claim 68, 

communicating s, a groove connecting said 

second chambers being ed in said in below said 

comprising a 

an .inner 

wall in aid second cha~ers, each said protru · portion 

· g a space about said associated communicating hole t 

e flow of ink therethrough. 
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system of claim 68, further comprising a 

portion communicatip..g-h"dles in 

of 

adjacent said associated second chamber. 
The system of claiml¥.&Er, 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. 60 
6 {, X. The system of claim ..6-4'", further comprising a 

projection formed on an inside wall of each of said second chambers 

disposed on · a surf ace of said second chamber opposite· said 

associated ink supply port, said projections compressing said 
associated porous members against said associated ink supply ports. 

6 7 3-5": .. The syst~m of claim 6J.t, wherein each said ink supply 
~~ 

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

6' 
b~::Hr. The system of claim =t-4, 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. 

6" 
{, 1 :R-. 

of said porous 
The system of claim 6-at, wherein the volume 

members is larger than the capaci~y of each 
associated second chambers. 61) 

of each 

of said 

7o :I-fr. 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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The system of 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. 

7)-.Prff. The system of claim~, 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 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 .&6, 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. 72, 
?'f e-2. The system of c~aim 8'0, wherein said outside surface 

is of a top lid. 

7!> .&3. The system of claim lJ', 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 ~. · The system of claim ~, 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 ~\ece. 
77..&5'. The system of claim 8"0, 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. ?2.. 
7 X>- -8"6. The system of claim a.a-, 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. 

? ? M. Th~ sy~tem of claim U, wherein each said ink supply 
port includes a 'i?~ft.i~:i'including its entrance projecting into said 
second chamber. 
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~O B-6". The system of claim .&Et; 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. 

sr/ ~. 72-
The system of.claim .&tr, 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,_ 

claim 8"0', r;,_ %. The system of 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. 

?!l-
8-3 H"". The system of claim ~, wherein each said air vent 

port is formed in part as a meandering groove. 
gLf 9"Z. The system of claim ~, wherein said second chamber 

is a foam chamber and said first chamber is an ink chamber. 
~.C--9-3". 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. 

8-6 -9-4. 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 
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.~ 
providing ambient air to each second chamber at a 

location spaced from said ink supply port. 
. ~6 

g 7 ~. The method of claim ~, further comprising the steps 

of: 

maintaining the pressure in each of said first and 

second chambers below normal atrnospheric~ressure; 

maintaining a pressure df f f~~ee between each pair 

of associated first and second chambers by the surface tension of 
. . 

said porous member in the vicinity of said 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. 
'¥-6 

The method of claim 9-4, further comprising the steps 

of: 

forming air vents at least in part as winding 

grooves in a surf ace of said ink tank'cartridge to protect said ink 

against evaporation. ~~ 

gf s:Pr. ,. The method of claim 9=6, 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. 
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