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Ink cartridge for Ink Jet Recording Device 

BACKGROUND OF THE INVENTION 

The present invention relates to an ink cartridge which 

supplies ink at an appropriate negative pressure to a .recording 

head which ejects ink droplets in response. to pri·nt si,qnals applied 

. 5 .th.e:reto . 
. '. ~ ., 

.• ;_;_ ..... ': .. .,; ·· , ··" .·The tnk"·j'et r~cording device is usually constructed such 
. - ·. ~,,,.. 

.. th~·~:nin'kjet recording head for ejecting' ink"dr6plet.s in response 

- .. ! .. .tO'·pri·nt signals is mounted on a carriage which .is. re'cipr6cati V.ely 

moved in the width direction of a recording_sheet,·and ink is· 

l(k .. suppii.ed. ·fi-om an ink tank, located outside, . to "ffie" recording 

. · 

15 

20 
..... 

head. In the recording device of the small typ~,' ·a.n ink .storage 

cop.tatner,- such as an. ink tank, -is detachably ~~t·t.ached .to the 

ca.rriaqe .. to secure ea.sy handling . 

In general, the ink storaqe container cont~ins a porous 

member in o~der to prevent ink from leaking out of the recording 

head. The porous member is impregnated with ink, whereby the 

ink is held by a capillary force. 

Improvement of print quality and printinq speed is demanded 

in the market. Thus, there is a tendency that the nUlnber of 

nozzle openinqs of the recording hea.d is increased, and an amount 

of ink consumed per unit time is increased. 

To meet this tendency, it is necessary to increase the amount 
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o~ ink $tared in the ink storage container. As a result, the 

volume of the porous member is increased. However, in view of 

holding ink by the capillary force of the porous member, a height, 

or a water head, is limited in increase, and consequently, the· 

5.. bottom araa need to be increased. ·This results .in the increase 

10 

of the earriage :s~.z:E:, and th_µ_s _the recording device. · .. 

~here ~s an·approach in which the ink holding capabtlity 

is increased by using a porous member small in average pore diameter. 

However, this approach ill;.~;t'~.~.-s~s fluid resistance against the- ·· -
.... ~ . ·. 

·ink flow, causing difficu~ty no~· only in stably supplying ink 

correspondingly .t-o .the amount pf. ink eonsum.etj by. the· recording .... -

head; but .als9 in reliably supply.inq, ·to the. reco.rdinq hea¢., ... 

,. :-~. 

ink in a region distanced from an ink supply. port .•. As a result/­

the·ink contained in the ink container is not ·consumed complete-ly 

15 and left therein as.waste·ink. 

~ ... ··- -
.. -·· -··-

. . -~- ,·· ... ,·, 
To solve the problem, such an ink storage container is proposed, 

.. as disclosed in JP-A-8-174.860, that an ink storage chamber i.s 

located in the upper part, and a normally closed membrane. (film) 

valve is provided between the ink storage chamber and the ink 

.. 

.· 

20 supply port so that the valve is opened by a negative pressure 

caused with· the ink consumption by the recording head. 

Since the membrane valve can prevent the leakage of ink, 

the amount of stored ink can be increased. However, a pressure 

corresponding to the ink amount acts on the membrane valve since 

25 the ink storage chamber is located in the upper pa:rt. Therefore, 
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to increase the amount of the stored ink without increasing the 

·bottom area, the negative pressure for opening the membrane valve 

must be increased. As a result, the print quality is degraded 

at a time point that the remaining ink amount is small, that 

5· fs., the water head pressure of the ink is decreased below·a 

predeterrn_in~d level. On the other hand, .if the print .quality 

must be ensured., the remaining ink amount is increased •. 

10 

Eurth~r,- ~if printing is continued while disregarding the 

··-print quala:tyi.n order to decrease the waste ink, "an exces;s n~~ative 

pressure>_req.i;ilired to open the membrane valve acts on :tha recording 

·head to ··.destroy the .. meniscus es at the nozzles .of .the recording 

head, making. the printing impossible. .. . 

..•... _. .. . SUMMARY OF THE INVENTION 

The 'present invention was znade in view of the above-noted · 

15 circumstance.s, and an object of the p~esent invention is to·p:rovide 

an ink;-cartrid.ge, ·which. can reduce a water head pres~re-Of' ink 

20 

25 

actinq on a membrane valve to be as small as possible without 

increasinq the bottom area of a container storing 'ink .. 

A further advantage of the present invention is to provide 

an ink cartridge, which can increase the effectively usable ink 

storage atnount without degrading the print quality. 

Still another advantage of the present invention is to provide 

ink cartridges, which can be mainly constructed using common 

parts to thereby readily chanqe an ink storage amount. 

The present invention provides, for example, an ink cartridge 
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f9r an inkjet recording device having a recording head, compr is inq: 

a container including: a lower section ink chamber; an upper 

section ink chalnber; an ink supply port for supplying ink to 

the recording head; an ink suction passage connecting the lower · 

5 section ink chamber to the upper secti~n ink chamber; an ink 

flow passage connecting the upper sec:tion ink chamber. to the 

.. ·ink supply port; .and ~ air communicatio.n por.tion communicating 

. . - -:~7 : .. ~,o 

· the lower section ink chamber wl,.t:t:J. the atmosphere; and a neqative 

·· ·pressureqeneratingm.echani:sm.stor.el;lintheconta:iner,·anddisposed 

in the ink flow passage, for . e2t~ple, ·midway of s'a:me .. 

15 

.· 

20 

.. 
•• r 

25 

.· 

. ·."' ·.Ink is suoked up fr0,xg. tbe .loJi-7er .section ink chamber· to the 

upper section ink chamber, and then supplied·via the·negative 

· . pressure generating mechanism to the recording head. Therefore, 

i·t is possible· to reduce pressure variation applied to the negative 

pressure·generating mechanism.dU'e'to ±nk·amount within the ink 

.cartltidge in assoc~at.ion with in;k consumption. 

Thepresentdisclosurerelates to the subject matter contained 

in Japanese patent application Nos.: 

2000-321207 (filed on October 20, 2000); 

2000-320319 (filed on October 20, 2000); 

2001-033075 (filed on February 9, 2001); 

2001-147418 (filed on May 17, 2001); 

2001-148296 (filed on May 17, 2001); 

2001-149315 (filed on May 18, 2001); 

2001-149787 (filed on May 18, 2001); 
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2001-220340 {filed on July 19, 2001); 

2001-148297 (filed on May 17, 2001}; 

2001-033074 (filed on February 9, 2001); and 

2001-316455 (filed on October 15 1 2001), 

5 which are expressly incorporated herein by.reference ·in 

their entir~ties. 

. . BRIEF DESCRIPTION OF THE DRAWINGS 

Figs"'· lA ,and lB are perspec::tiv~ views showing. front- and··: 

reali--.:su·r·face· str.uctu-res of an ink cartridge which ·'C'onstitu'tes· ... 

10 one exe:mp"la:r;y, ernboqiment of the present invention. 

F~gs ... 4Aand2B a-reperspective views.showinqthe inkcartridq~ -· .. 

. of Fig. 1 in a state that side surface forming.members for. sealing 

th.e. ink . cart:d.d.:qe . are .. removed. . . . ~ . 

Fig. 3 is· a perspective view showing a bottom st:ructure' 

15 of the ink ca:!t't"l"idqe of Fig. 1. . ' 

. Figs.· 4A:and"4B a.re an upper surface view and an e1evatid'tia:l 

view for showing an air communication passage in the ink cartridge 

of Fig. 1. 

Figs. 5Aand5B show a val vemember and a spring for constructing 

20 the air comin.unication passage of Fi9. 4. 

25 

Figs. 6A and 6B are sectional views showing an example of 

adifferentialpressurevalvewhichconstitutesanegativepressure 

generating mechanism. 

Figs. 7A is a partially cut-away, perspective view showing 

an example of a cartridge h91der suitable for the ink cartridge 
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o~ Fig. 1, and Fig. 7B is a perspective view showing a state 

that the ink cartridge is mounted to the holder. 

Fig. 8 shows a position of the valve member in a state that 

·the ink cartridge of Fig. 1 is mounted to a recording device· 

5 and opened to the atmosphere. 

Fig. 9 is an elevat.ional view mainly showing an ink flow 

.· ·.pa~Sag'.~ ;provided in a filter chatnber. siqe in. the ink ·cartridge. 

f .• · •.- '. ~·:-' ~t···.<:·- · Fig .. 1 O is a perspective view showihg a ltlodification directed 

·· .. 10:-·· t.q but not limited to the ink cartridge of the first eltlbodiment. 

.. · ... 

. .. 
~ -~ ·.: 

. ·1.5 ·. 

. ;. : .. ..,,., -~. -. ·"' . 

.: 

20 

.: 
-~ 

25 

Fig::i~ ·llA and llB. are persp~c:tive view showing other · · 

·.modifications directed to but not limited: to the ink cartri9ge. 

o.f~:the first embodiment, in which capacity of the ink cartridge 

i:s changed. 

Figs. 12A and 12B are perspective vie~s showing ·an external 

appearance of an ink cartridge which c.on:stitutes ·a se.cond . 

embodiment of the present invention. 

Fig. 13 is a perspective view showing an opened ~ide structure 

of a container body of the ink cartridge of Fig. 12. 

Fig. 14 is a perspective view showing a bottom surface 

structure of the container body of the ink cartridqe of Fig. 

12. 

Fig . 15 is an elevational view showing the opened side 

structure of the container body of the ink cartridge of Fig. 

12. 
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Fig. 16 is an elevational view showing a.surface.side structure 

of the container body of the ink cartridge of Fig. 12. 

Fig. 17 is an enlar9ed sectional view showing a structure 

of a ·differential pressure valve storage chamber. 

Fig. 18 is an enlarged sectional view showing a structure 

of a valve chamber fo~ cqmmun~cation with the atmosphere. . 

Figs. 19I to 19V. are schematic views fo.r··sho~ing change 

in ink amount of the ink cartridge. 

Figs •. ~20,Ar. and 2 0-B.,·. are: perspective views showing an· ·. · ·0• • " 

identification block. ~- · 

Figs. ·21A~ and 2.lB- :ar,e sectional views showing·modifications 

. : for.· an ink flow passage .. and an ink chamber, . which are .directed. . 

·~ 

to but not limited :t:o the'. in:k cartridge of the second embodiment·;'· --- ·:·.~:­

Figs. 22a and 22B are perspective views :showing an·external 

15 appearance of surface. ·and reverse sides cf an ink cartridge, ,. 

which constitutes a ·P,hir.d embodiment: .. 

Figs. 23A; 23B, 23C and 23D are an upper surface view, an 

elevational view, a bottom surface view and a side surface view 

of the ink cartridge. 

20 Fig. 24 is a sectional view showing an example of a carriage 

to which an ink cartridge is to be mounted. 

Figs. 25A and 25B show a process for mounting an ink cartridge 

onto the carriaqe. 

Figs. 26A and 26B are perspective views showing opened. side 

25 . and surface side structures of a container body of the ink cartridge, 
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wl_lich constitutes the third embodiment of the present invention. 

Fig. 27 is a perspective view showing a bottom surface 

structure of the container body of the ink cartridge -0f Fig . 

. ·26 as viewed from the opened surfaee side. 

5 · Fig. 28 is an el.evational view showinq the opened surf.ace 

structure.of the container body of the .ink cartridge.of .Fi.q. 

26. 

_ __ :· · Fig. 29- is an exploded, perspective view showing the ink 

.... ... -cartrldge of:- Fig. 26. . .. . •: ..... . 

10 ·· ·- ·' · ·Fi-g.:· 30 is an exploded, perspective view showin:g the ink 

... .,;.; car:tr.i«:iqe .of Fig. 26 ... · •' ' . . . 

.. ,. 

· .Fig. 31 ··is an enlarged sectional view showing a: ·structure: 

__ :.i'.n.-.the-vicinity o.f a d.ifferential pressure valve. :Stoia·ge:chamber . 

.· 

,,:"'-

Figs. 32A and 32B are sectional view showing a valve- closed 

15- state ·and a valve opan state in an air communicaf!ori"valve storage. 

· -·cltalt)ber. · - ,.. ...... 
•· 

Fiqs ~ 33A and 33B are a perspective view and a bottom surf ace 

view of an example of an identification block.· 

Figs. 34Aand34B are perspective view showing a large capacity 

20 type ink cartridge, which is a modification directed to but not 

limited to the ink cartridge of the third embodiment, and Fig. 

34Cisabottomsurfaceviawofthelargecapacitytypeinkcartridge. 

Fig. 35 is a perspective view showing a bottom surface 

structure of a container body of the large capacity type ink 

25 cartridge of Fig. 34 as viewed from an opened surface side. 
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Fig. 36 is aperspectiveview showing a surface.side structure 

of the container body of the large capacity type ink cartridge 

of Fig. 34. 

Fig. 37 is an elevational view showin~ an opened surface 

5 side structure of the container body of the large capacity .type 

ink cartridge of Fig. ~4 .. 
- - -· "41 .... 

Fig. 38 is an explodad perspective view ~howinq the larg.e · 

· . capacity type ink cartriqqe_.:.~~- :Fig.: 34 . 

Fiqs. 39A and 39B are a .pattially sectional view showin9· : ·· 

10 a structure of an ink supply p9rt of the large capacity type - .. . , ·.~ 

ink cartridge of Fig. 34, and·a sectional view showing a· structure·.· · .. 

15 

·around the ink supply port. . . . . . .. .. 

Fig; 40 is an .. el.e_yatipna.l view showing ~ structure o:f. a 

container body·of a small capacity type in.K cartridge, which 

is a modifica.tion directed 1?~ .. ~~~ ~ot limited to the ink cart.ridge 

.of the third embodiment. . . 
Fig. 41 is an ele.vational view showing a structure of a 

container of a large capacity type ink cartridge, which is a 

modification directed to but not limited to the ink cartridge 

20 of the third einbodiment. 

25 

Fig. 42 is a perspective view showing another example of 

a filter in an ink cartridge according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will he described in detail by way 

of exainple with reference to preferred embodiments illustrated 
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in_ the accompanying drawings. 

First Embodiment 

Figs. lA, lB, 2A and 2B show the front and rear structures 

of a container body 1 forming an ink cartridge, which constitutes 

5 .a first embodiment of the present invention. Fig •. 3 ·shows· the.. 

bottom structure of the container body 1. The interior of the 

container .body 1 is vertically divided by ·a wall 2, extending 

substanti•lly horizontally, into a lower section re~i¢i'f .and an 

·· · .. ...,, · 1.i.pper .. sectii:on 'region.. In the lower section re~lon~ a-> first ink 

10 chamber 3 ·servinq as a lower section ink chaniber ·15· formed in 

15 

·.-a ·1owe.r-;sec.tion ·region. In the upper section ·reqion-1: the.re are 

· formed: a differential pressure valve storage chamber.· 4,· serving 

· .as··a nega:tivepx.essure generating mechanism. to be d·es:cribe.d:1ata.r.;.- . 

a filter- chamber 5 for storing a filter; and a second ink chamber 

.e:·serv.ing· a·s· an· upper section ink chamber and ·includ'ihg fi"r·st 

and second ink storage portions 15 and 1"6. · .:·:-. -

The differential pressure valve storage chamber .. 4 and the 

:filter chamber 5 are partitioned one from the other by a wall 

: 6 located at a substantially central portion in the thickness 

.. 

20 direction of the container body 1. The wall 6 is formed with 

a protruded valve seat 6a on the differential pressure valve 

chamber (4) side, and with through-holes 6b (see also Figs. 6A 

and 6B) • A frame portion 10 is· formed on the filter chamber 

25 

(5) side so as to fix a filter 18 thereto (see also Fiqs. 6A 

and 6B) . 
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The upper and lower section chambers are eomm.uniea.ted with 

an upper section reqion opening Sa of the filter chamber 5 via 

a circuitous flow passage {in more detail, a passage turning 

on and along a vertical plane) defined by ~ertically extending 

5 walls lla, llb and horizontally extending·walls llc, lld.located· · · 

.. at one side of. the. container body 1 (.see Fig .. 9) • 

.. The differential pressure tr al ve storaqe chamber".4, connected. 

'Via the through-holes. 6b to the filte~ chamber 5, is communicated 

-with an ink supply port 1·4'·vi-a. a flow·-passage· 13 formed to be 

" .:: .:-10 separated from the first ink.ehamber 3 .' _- That is, a part of the 

, ·-.,;. ·;· ·: · outar.periphe:r:;y of the differenttal pressure valve storage cha.mbe'r 

: 4.·is ·communi.cated via the flow passage .13., includi·:n:q an: opening 

!' ...... 

: 

.· 

-:-,. __ 13a, a· through-hole l3b and an.-opening '13c, with- the ink ·supply 

p.ort 1-4. The first·and second uppe!l:' section ink storage portions 

15 · ··15 and 16 are loc:ated opposite f:t!brn ea& othe·r .with respect to 

.the differential pres.sure valve ste>rage chamber 4 and the fil·ter 

chamber S. Air bubbles raised -and conveyed along with ink from 

the first ink chamber·3 are trapped by these upper· section ink 

20 

storage portions lS and 16. 

As shown in Fiqs. 2B and 3, a horizontally extendinq wall 

20 is formed to be slightly distanced from the outer wall of 

the container body 1, to thereby define an air chamber 21. The 

air chamber 21 is communicated via a vertically extending 

through-hole 25a of a cylindrical portion 25 with the first ink 

25 chamber 3 (as shown in Fig. 4 1 a valve member described later 
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i~ installed within the through-hole 2Sa of the cylindrical portion 

25) . The air chamber 21 is also co:mmunicated with a recessed 

portion 23 (Fig. 2A) where an air permeable film 24a (Fig. 2B~ 

is p:r:ovided. As shown in Fig. 2A, the recessed porti"on 23 is 

5 communicated.~ia a groove 23c with a passage .100 to which on~· 

end 22b of a capillary 22_ is connected. The capillary 22 .is.. ·· 

·.formed an the.differential pressure ~alve .storage chamber side 

10 

1-5. 

. s~rface of the contatn.er body. l. The other end 22a of the capiJ·la:tY:· .. · 

22 is :"c:o:rinected :to· an air communication port 17 to· b-e· opene(:l ... ' · · - · 

to the atmospher.e .. That is, the fi';rst ink cha.Inber 3 is conne~-Etci 

· via theoylindr.iaa.L.portion25 1 the air chamber 21; .the·airpe.:qneable~ 

_ fi·lm. 24a·, .·the capillary 22, etc. to. the. ·air .commuh:ication port 

17. - In ·addi:tion.i. Fiq .. 2A,shows a state before the :air p.ermeabl'e 

film 24a is provided in the recessed portion ·23 ;· whereas Fiq; 

2B shows a s·tat.e after the air permeable film 24a is provided 

·.in the recessed .portion 23. . ... · ....... : .. ··. 

The capillary 22 is formed by sealing a circuitous 9roove, 

formed in the differential pressure valve.storage chamber side 

surface of the container body 1, with an air impermeabla film 

20 37 (Fig. lA) . The end 22a is connected to the air communication 

port 17, and the opposite end 22b is col'tUt\unicated via the passage 

100 and the 9roove 23c (connected to the passage 100 in the inside 

of the container body) with a region defined between the air 

permeable film 24a and an air impermeable film 24b. The air 

25 permeable film 24a is stretched over a middle stage of the recessed 
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portion 23 formed in the container body l. More specifically, 

as shown in Fig. 4A, a fil:m support member 23a is formed at the 

middle stage of the recessed portion 23, and the air permeable 

film 24a is bonded to the film support member 23a. Further,· 

5 ·.the air impermeable film 24b is bonded to aR uppe-r surface periphery 

~3:b o:f _the .r.ecessed portion 23 JF;i_;_g. 2A) so that .the. interior. 

of the recessed. ·portion 23 is separated from the atmosphe:i;:e . 

. ;; --:~ .. ~- ~~- ,'. ·····- . The air c;:hamber .21 is communicated with the first -ink chamber 
o" .. • .... ·- ' • • 

, :t~ . .>~-3:v~a the-cylindrical portion 25 that is located to be substantially 

._:.l9,~:'.: _oppc;>si te to the ink supply port 14. An -opening" 28 is located 

, _ : '" .. ;.-~.;;-...... tabove the cylindrical portion 25. (··see F.ig. ·4B),: and the opening 

·28 is sealed by. an. elastically deformable,. ·air impermeable· film · 

l_,; .. 29 ~.~·As ~hoW?.LinFig. B, a valve member 27 is stored1n the cylindrical 

-portion 25. The valve member 27 is urged upwardly by a plate 
•· 
· _lj-5,.-· . spring -26 to normally seal the first inx·"chambet 3. · 

:.e: With this arrangement, an operation rod R of a recording 

device, which advances when the ink cartridge 1 is mounted to 

the recording device, elastically deforms the air impermeable 

saal 29 to put the valve member 27 into a valve-open state, whereby 

20 the first ink chamber 3 is brought into communication with the 

air chamber 21. 

As shown in Figs. SA and SB, the valve member 27 includes 

a slider 27a for penetrating through the cylindrical portion 

· 25, ·and a valve 27:b fom.ed of elastic material. one end 27d 

25 of the slider 27a is exposed to the opening 28 formed in the 
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u~per surface of the ink cartridge and communicated with the 

air chamber 21, and the other end of the slider 27a is exposed 

to the first ink chamber 3. A portion 27c (below the one end 

27d) of the slider 27a is attached to a fixed portion 26a of· 

.. 5 the plate spring 26, and the valve 27b is fixed to .the other 

end of the slider 27a. The opening .28 is sealed.by. the.elastl,cally 

defonn.able,: air. impermeable film 29. . . 
WithreferencetoFig ~· 3,_tbe lo.wer surface of the ink cartridge, - .. - ., · 

where the ink supply p0·r.t ·l4 fs provided, is formed with a recessed· ~ ··. · ·· 
.· 

10 portion 30 which is opened: 1:¢ .the .lower surface ·side ·and 'loc~ted · ~ .. :r · .•. 

. . . just below the- di:ff.er.ent.ial- pressure va-1.ve storage·. chamber-..4 ~- · ·· 

. In.. this· .embodiment, the recessed portion 30.·defines a region 

t,·w• • ... 

· where prot;:.rusions 31 (see.Fig:. :2A) .fo.r ink cartridge ident:tf icatioh .··· ... :. : · 

purpose can be formed.~ ·As shown in Fig. 3, this ·lower surface 

_. 15 is further formed with: ·ink ;i.njecti"on ports 32 and 33 ·through · ,...,,.,, 

which· ink is: filled.into the ink cartridge .when the -ink cartridge· 

is manufactured. In Fiq. 3, reference numeral 33a desi9nates 

an·openinq of an ink suction flow passage A {Fig. 9) defined 

between the wall lla and the outer wall qf the ink cartridge, 

.· 20 and a reference numeral 33b desi~nates an opening of the first 

ink chamber 3. After ink injection, the ink injection port 32 

is sealed by an air impermeable film or plug, and the ink injection 

port 33 is sealed by the same or another air impermeable film 

or plug while securing co?ninunication between the openings 33b 

25 and 33a. Reference numeral 34 designates a recessed portion 

- 14 -
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for storing a memory device, which is formed in the side wall 

of the ink cartridge in the vicinity of the ink supply port 14. 

Reterence numeral 35 designates a protrusion for assisting the 

attachment and·detachment of the ink cartridge to and from the 

carriage:of the recording device. '· 

Fig_s. 6A :and GB show an example of a _d,ifferential .. pressure 

valve mechanism serving as negative pressura.qenerating mea~s · 

Lthe-,rnegative pressure· generating m~chan-ism), -whe:tei:n .. Fig .. 6A 

. ···- -- .... .,_., · s~ows a .val v-e-clo·sed state, and Fig. 6B shows a 'O'alve-'op'en state. 

· 10 . ,1\~-;i.n.eml::lr~ne valve· (a. diaphragm valve) 40 includes :an annular 

. thick portion 40a.along an outer periphery, ·a central·thiakpo:rtion· 

·· ·4oc having. a.through-hole 40b at its center, and. a bent. pprtion 

:AOd.:.shaped:into a substantially s-shape. in seet.ton>and· located . 

close to·the annular.thick portion 40a~· The menlbrane valve·40 

.. 15 is"'fixedly fi:tted to a cylindrical lio'lder 41," thereby'b.eing~stored 

in.the~different.i::al .pressure valve storage chambE!r. 4 • .- A coiled· 

sp.r.in9 42 is inserted and interposed between the .central thick 

portion40eandthecontaine.rbodyl. Thecoiledspring42functions 

to permit separation of the membrane valve 40 from the valve 

.· 20 seat 6a at the time when a predetermined negative pressure acts 

on the ink supply port 14 due to ink consumption by a recording 

head (see Fiq. 6B}, and to put the membrane valve 40 in elastic 

contact with the valve seat 6a at the time when ink supply to 

the recording head is complete (see Fig. 6A). To this end, the 

25 elastic force (the elasticity) of the spring is adjusted .· 
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a~crdinqly. 

With reference to Figs. lA and lB, the filter chamber side 

surface of the container body 1 is sealingly closed by a cover 

member 36, and· the differential pressure valve storage· chamber 

S side surface thereof is sealinqly closed .by the air impermeable 

film 3.7, to .thereby construct a ~E'.aled cont.ainer. . . 

To .. finish the ink cartridge thus constructed,. the .. ink 

injection ports 32 and 33 are ... c~-~ecti;d to an ink inj action device 

to fill the ink cartridge wi t.h.,i,ink ·in a state that the ink supply 

10 port 14 is sealed with a f.5..lJrl._pr~akable by insertion of the ink 

supply. needle, and,-.after tl;le :ftlling of ink, these ink injection 

":.ports 32.and 3.3 are sealed by the plug.(s) or.air.impermeab,l:e. 

film (s) .. ~~- ·.: ·1i . • ... .. 

Fig. 7A shows an example: ef a cartridge holder 50 suitable 

.· 15 ·for the ink cartridge descrt}?ed above. ··The ·Cartri'dge holde·r ·· 

.· 

· 50 includes a base portion ·51;-- walls 52, 53, · 54 provided on th.e 

base portion 51 to be in conformity with a fx;ont surface and 

side surfaces, adjacent to the front surface, of the ink cartridge, 

and a protruded portion 55 provided on the base portion 51 to 

20 be located at a position corresponding to a vertical recessed 

portion of the ink cartridge. If necessary, a protrusion(s) 

56 for cartridge identification purposes (for identifyinq a kind 

of the ink cartridge) may be formed on the base portion 51. 

In this embodiment, in a state where the ink cartridge is 

25 not mounted to ·a recording device, the valve 27b of the valve 
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member 27 sealingly closes a first ink chamber side opening portion 

of the cylindrical member 25 by the urging force of the spring 

26, and thus the first ink chamber 3 is isolated from the atmosphere. 

·. Consequently, evaporation and leakage of ·ink can be eliminated. 

S ·On the other·hand, when the ink cartridge is·mounted to 

the cartridge h~lder 50, the front surface side.three surfaces 

of .the i·n~ cartridge and recessed portion thereof are r.espectively : 

'guide9 by_ .t~e~.walls 52, 53 and 54 an~ the protruded ·portidll 55, 

... so that the:ink..~artridge is positioned at a predet'etmineci .!"otati-On 

l 0 as showh in .t·Fi g w 7B / and further, ·a.n opera ti on rod' R p.rovided 

.to the ~ecQt:d:i.ng; device d~presses the valve mernbe:r . .-27 truJOug:h 

: : the air .imperme·ab1:e film 2 9 to open the . :va.l ve . as shown in Fig. 

8. Consequently, the first ink chamber 3 'i·s communicated· .. via · 

·the ·air chamb~r·21,·the air permeable film 24a, the capillary 

. 15 22 and the·:-atr communication po:r;t l 7 with the· atmo·sphere&' · .. 

.· 

pP 

.· 

Under~this.condition, as the ink is consumedby:the .reco.t:ding 

head so that a negative pressure acts on the ink·supply port 

14, the membrane valve 40 receives a differential pressure to 

be separated from the valve seat 6a against the urging force 

20 of the coiled spring 42. Ink in the first ink chamber 3 passes 

through the filter 18, flows into the differential pressure valve 

storage chamber 4 thro~gh the through-holes 6b, passes through 

the through-hole 40b of the me?nl:>rane valve 40, and then flows 

through the flow passage 13 into the ink supply port 14. 

25 The ink flow from the first ink chamber 3 to the filter 
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c~alllher 5 will be discussed in more detail. When the negative 

pressure acts on the filter chamber 5 due to the flow-out of 

ink from the ink supply port 14, as shown in Fig .. 9, ink in the 

first ink chamber 3 is sucked up and flows via passages· defined 

5 by the walls l i., i-. e .. a flow passage A.-extending substantially 

v.ertically, .a flow passage B _extending horizontally at the. 

uppermost port.j_on, a·f;J.o!'Jpassaqe C formedb~tween the wall defining 

the filter chamber and the substantial;I.y .horiz·ontally extending 

wall 2, a vertical flo:w p.a.ss,~e D' and. a horizontal passage E, 

,.,. 10 . into t~e upper portion' cf the fi!ter chamber S. 'Since ink in 
. · 

:~·i.·· •. ~.. .• the· fir-st ink chamber 3 flow.$. .. , into the . .two ·upper section ink 

. · 

. storage· portions'.·lS a.nd 16, and flows out: of the ink storage 

portions·l5. and 16 frombotto:rn..port,igns o-f the ink storage.portions 

iS ·and 16, air bubbles in the ink are tr.apped in the upper· portions 

is· . of the uppe.r section ink storage portions 15 and 16. Accordingly, . 

.. . the air bubbles can.be removed from ink· as .much as possible· before 

the ink flows into the filter chamber 5. 

· Here, since both ·flow-in and flow-out of ink are conducted 

at the bottom portion of the upper section ink storage portion 

20 16, it is possible to make constant a pressure (a water head 

: pressure} acting on the differential pressure valve during the 

time period in which ink is consumed in the upper section ink 

storage chamber 16. That is, it is possible to reduce the variation 

of the water head pressure. 

25 In this manner, during· ink consumption, ink in the first 
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ink chamber 3 located at the lower section is sucked up to the 

upper section filter chamber S, and then supplied via the 

differential pressure valve mechanism to the ink supply port 

14. Therefore, ink pressure acting on the back surface of the 

S membrane·valve 40.is not so influenced by pressure variati0n 

stemming from: the motion of ink stored 'in .. the ;first ink chamber . 

8, and ·thus an optimal negative pressure .can be .maintained to:. 

supply ink .to the . .-r;ecerding head. 

lf--the-ink ·cartridge is ·detached because ink is·-co-mpletel'y..>:~ " ·· 

10 consumed or .the.·.ink-kind is to be changed, the valve member 27 · 1·• ·• 

is· closed :·becausa··c;>f the abse.nce of .the support by the operatia>Jj> 

rod provided on:. ·the recording device, . and the meni.brane . v:al ve 

40 is elastiqa.ll.y contacted witb the valve seat 6a by. .the urging 

force of the coil .. spring 42. Therefore, 'leakage of ink from · 

15 . ·the ink supp,ly port 14 is prevented. .• ....,.. ....... . . . . ... . 

20 

· In the fi~st:~xeznplary embodiment, the di·fferenti:al pr·essuref· 

valve mechanism serving as the negative pressure generating means 

(the negative pressure generating mechanism) is stored in the. 

second ink chamber 8 located in the upper section. However, 

the present invention should not be restricted thereto or thereby. 

Tha.t is, the differential pressure valve mechanism may be located 

at a.ny portion of the passage connecting the second ink chamber 

8 to the ink supply port 14. It is apparent that, regardless 

of the storage position of the different1al pressure valve 

25 mechanism, the differential pressure valve mechanism can apply 
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a ~egative pressure to ink stored in the upper section ink chamber 

8.to supply the ink to the ink supply port 14. 

In the first embodiment, a case that an identification block 

is mounted to (or the protrus·ion 31 is provided at) the recessed 

S .·portaon of the ink cartridge to pre~ent erroneous mounting of 

..... ·the ink ca·r.tridge, has been described.. However, the. present 

-invention.should not be restricted theretQ or -thereby .. In a 

. case where such erroneous mounting is not conceivable, for example, 

· · ··""· · · ·•.!.A in.>a.-·-tase ·of a cartridge (a black ink cartridger diffe.t'ent in 

10·.! ~oute.r configuration from other cartridges (yelioW'"ink cartridge, 

..... ·,_ . . ~ ·cyan· ink ca~tri-dge·, and magenta -ink. cartridge}· u-s.ed to.gethe:r:, · 

.. such an identification block or protrusion ·can.be dispensed w±t:h.: 

:.> : .... ·.- :-: · · -.. FUrther, as l?hown in Fig. 10, if aporousm-elnber 5.7J.s fjJ .. lingly· 

. · 

.· 

.· 

inserted into. the· filter chamber 5 without the use of the filter 

15 '': ~ 18 ·or in combination with the filter 18 overlappl:n:q· the- por-ous-

• ~i: "It\.e'itlber 57 I it ·iS possible to ItlOre pOSi:ti Vel:Y el:fmina.te adverse . 

effects caused by foreign substances, such as air bubbles, 

hindering the printing, and the short cycle pressure. variation· 

of ink. In case the porous member is used alone, it is possible 

20 to dispense with a welding process for the filter, and thus the 

manufacture is easy. Further, if the porous member is made of 

the same material as that of the container body, then a recycling 

ability can be enhanced. 

Further, as shown in Figs. llA and llB,. an ink storage 

25 amount of the ink cartridge can be changed without any change 
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in ink cartridge attachment/detachment capabili~y and 

characteristics of ink supply to the recording head, by simply 

changing a volume (the length Ll, LZ) of an ink stora9e portion 

located .opposite the identification piece (identification 

S· .· protrusion) of the recessed portion 30. : . · 

10 

. In addition, the lowe~ sect~_on ink chamber (i.e. the fi:r:st 

.ink chamber 3 in this.fi:rst embodiment} serve.s as abu·ffer chamber. 

That is, during the .us,e c;if ·th.e ink ca~tridge, :even if air bubbles 

trapped in the- upper sect.ion- i.nk storage portion (i.e. the seeotid' · . . ... · ..... 

ink.chamber 8 in this ~9di~et:1.1:}: are expanded due to ~empe'rature 

.change,· ink in th~· l;lpper~ ~e(:tiqn ink stor·age ·portion· is returned:·· .... · 

throuqh.tne ink·suction passage (the flow·passage.A in this 

. ..... 

· ..... .. 1 ... 

embodiment) into th~ ;1,ow~~: s.ection ink storage ·portion {the first · :· .;. · 

15 

ink chamber 3 .in this embodiment) co:mm.unicated w:i:th the atmosphere 

without being forced intq th~ -ciif f erential pressure. valve sto.rage: 

·chamber. .The·refore, i·t .iis possible to .avoid· the leakage .of the 

ink fro~ the ink supply port. The ink returned to the lower 

sect.ion ink storage portion is again sucked up by the ink ·suction 

passage into the upper section ink storage portion as ink is 

20 consumed by the recording head, and therefore ink in the ink 

cartridqe can be consumed efficiently . 

Second Embodiment 

Figs. 12A and 12B show an external appearance of an ink 

cartridge which constitutes a second exemplary embodiment of 

25 the present invention. The ink cartridge 61 is mainly constructed 
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o~ a flat, rectangular container body 62 whose one side is opened, 

and a cover member 63 for sealingly closing the opening. The 

container body 62 is integrally formed with an ink supply port 

64_ at the forward end thereof as viewed in the· cartridge insertion 

5 direction (the lower end in this embodiment),. and retaining members 

. _ 65 and 6·6 at the. corners of the upper part. thereof. A memory 

.device 67 is provided· under the retaining' menlber .-65, which is 

locateqi on the ink supply port ( 64) side.. A ·valve stora<de chamber 

... · ... ; . ..._~. · 68 is .. ,prov.:Lded under the other retaining member ·6 6 .-·· 'A· ·va.1 ve · 

10 m.embe:rdnot:~shown) is stored in the ink supply port• '64 ~so as 

. cJ• tQ;J?e ope.ned when. an ink supply needle i.s ins~rtecl i"nto the ink '. 

supply· port . 64.. · · . · . . .. . 

"= .. ':Figs .. ·13 and -14 ·show an example of a flow passa·ge form.ed. 

in the container body· 62 of the ink cartridqe. · The:-inner space 

15 of th~ container ·body. 62 ·is divided into upper and ldWeY sections 

by.a wal~ ·70, ·which ·extends substantially: horizonta1·1y, in· more· . 

detail, which extends so that the ink supply port 64 side is 

located somewhat lowered. 

The lower section contains a first ink chaml:>er 71 serving 

20 as a lower section ink chamber. The upper section is defined 

by a frame 74, with the wall 70 as its bottom, thereby forming 

an upper section ink chamber. The frame 74 is spaced apart from 

a wall 72 of the container body 62 so as to form. an ai.r comtnunicating 

passage 73. The inner space of the frame 74 is divided, by a 

25 vertical wall 75 with a communication port 75a formed in the 
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bottom thereof, into space sections. one of the .spac~ sections 

is used as a second ink chamber 76, while the other is used as 

a third ink chamber 77. 

A suction passage 78 is formed in the second ink chamber 

· 5 (1e} side.. The -suction passage 78 communicatively connects the . 

second ink chamber·76 to a botto:rn surface 62a of the.container 

· .. body 62 (i.e. to a.·bottom region _of. the first ink chamber· 71.) ·. 

A cross sectional area .of the .$;U~tion passage 7.8 ·is· selected 

so as to deal with such--an amount of ink as to be consumed by 

.. 10 the recording head. As shown_ -in: Fig. 15, an ink suction port 

: 

.· 

: 

:.:J8a is ·formed at· the -low~r .end o·~_.the sucti·on passage.· !!'he ink 

suction· port 78a is opened into the first ink :.chamb"!r 71, and 

is eapab):e o.f holding ink. by. a,: ~apillary ~.force; An exit port 

78b· is fonn.ed at the upper end of· the sucti·on passage 76. ·The· 

· 15 exit port ·7Bb· is opened into. a bottom portion of· the second ink 

· chamber. 76. .· ..·.[\ 
.:.· 

A wall 79 is formed at a lower portion of the suction passage 

78. The wall 79 includes communication ports 79a and 79b formed 

therein. An ink injection hole BO for injecting ink into the 

20 container body 62 from an exterior is formed at a part facing 

the suction passage 78, and an ink injectionhole 81 is communicated 

with the first ink chamber for injectinq ink. . The suction passage 

78 is constructed such that a recessed part 7Bc (Fig. 16) is 

formed in a surface of the-container body 62, and the recessed 

25 p?rt 78c is sealed with an air impermeable film. 
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The third ink chamber 77 is defined by walls 82 and 84, 

which are spaced from an upper·surface 74a of th~ frame 74 by 

a predetermined gap. A fourth ink chamber: 83 is defined by walls 

86, 84 and 87. A filter chalnber 94 for storing· a filter 115 

5 · is defined by the wall 84 continuous to the wall· 82. A wall 

85 defines a differential pressure valve storing chamber 9.3 (Fig .. , . 

16). on one side in.the.thickness direction of the.contain.er body, . 

and:the ftlte~ _ehamber· 94 on the other s'ide. Through holes;:·B'Sa: 

are to:r.:m.ed-i:n,:the.wall -85- so as to introduce ink1 -which·has i;iass·ed? · 

10 through. th~ ~:i.lt'er, into the differential pressure valve stol:'ag·e 

cha~e~ .93_; l;o~.a.ted. opposite the filter chamber· 94·1.· · .. ·.~ 
. )" . 

~ •· ·. . 

The·p.artitioning .. wall 86 having a communication port .. e6a:· 

.is ·provid~d -~~~th:e- lower portion of the wall ·s4 so that the'· 

c:ommunication·.-port 86a· is located between the wall 84 and the· 

15 ·Wali 70. Th~:·~part;·itioninq wall 87 having a communication~port 

87a at its lower portion is also provided. so. that an ink pa$·sage 

88 is fo.pr).eqJ~etween the parti tioninq wall 87 and the frame 74. 

The upper part of the ink passage 88 is communicated with a.surface 

side of the ink cartrid9e 61.through a through hole 89. In Fig . 
• 

20 14, reference numeral 62b indicates a recess for storing the 

memory de~ice 67. 

The through hole 89, as shown in Fig. 15, is separated by 

a wall 90 continuous to the partitioning wall 87. The through 

hole 89, as shown in Fig. 16, is communicated with the upper 

25 part of the filter chamber 94 through a recess 90a. In more 
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detail, the through hole 89 is communicated with a region 91 

defined by the walls 90, 94 and 82, through the recess 90a, and 

further communicated with the upper part of the filter chamber 

94 through a communication port 84a (Fig. 14) formed at the upper 

5 ·.·part of the wall 8~ defining the filter chamber 94-~ 

. A lower part of the differential Pt:~ssure valve' .storing. 

chamber 93 and the ink supply port 64, .as.shown in: Fig •. le, are 

_,·. :-~ . ·interconnected by a passage that is c.onstructed by a recess 95 .1 •. ••·.I • 
0 

. -.- .. :·· : ··;" fo.nn.ed in the surface and an •ai:iT- imperm~able film ·covering the 

... lO . . recess 95. In the fi9ure, reference numeral ·gsa represents a 

d.eep··part entering the ink supp.ly port sid~.· .. :· 

' . . . . . . ~ ~. ~ 
· .... ·· ; A. naz:row groove 96, a wide groove 97. and .a· recess· ·98· are 

fQrnied in the :surface of the container body. 2. ·The narr.ow·qroove 

. - . '96 meanders so as to provide the largest possible flow resistance. 

-'..: ,'.l.5 .. · The wide qro.ove 97 .·is disposed around; the narrow groove 96. · · . 

. . . t' .... · . The recess 99 i:s rectangular in shape, ·and .disposed in an "area 

.· opposite the second ink chamber 76. A frame 99 and ribs 100 

.· 

.· 

are formed in· the recess 98 to be slightly lowered from an open 

end of the recess 98. A part of the open end of the recess 98 

20 is communicated with one end 96a of the narrow groove 96. The 

other end 96b of the narrow groove 96 is opened .to the atmosphere. 

An air permeable film having an ink repellent property and an 

air permeability is bonded to the frame 99 and ribs 100, thereby 

defining an air communication chamber. A through hole 101 is 

25 formed at the bottom of the recess 98, and communicated with 
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a slender reqion 103 (Fiq. 15) defined by a wall 102 of the second . . 

ink chamber 76. The narrow groove 96 is communicated with the 

recess 98 at a position closer to the surface side (i.e. the 

open end side) than the air permeable film is provided. The 

$ ·other end of the region 103 is communicated with the valve sto:rage 

. chamber. 68 ~hrough a ~hrough hole 104 1 .a.communicating groove .. 

... 105 and a throu9h hole 106. In short, an air co1tllll.unicat,ion passage 

is formed to. extend from ·the other end 9-6b of .the. narrow .groove··· · 

96 via the-oz:i.e :end ·96'a:·of the narrow groove 96, the air permeable' ~ •:·· -· 

10 film bonded to the 1:ram.e-.99 and ribs 100, the through hole 101 ·· ... 

·formed in tpe bottom,.of·.the rece.ss 98, the ·Slender region ·103; ...... _ ·. 

·the through: hole 104, the groove 105, and the ·tf,l.rough .. hole ~.06. 

to a.through hole·12e· of tlie valve storage·chamber· .. 68. ·The'. --- ···• 

throu9h-h:ole 120 is ;further co:mmunicated via a flow passaqe ·(not 

15 shown, but fonn.ed in·. or provided in the .container·body 62} and 1· 

a .through· hole ··127 with·the first ink.chalnber' 71. \ .. 

A window 68a is formed and opened at the cartridge insertion - · 

.leading end of the valve storage chamber 68, i.e. the lower end 

of the valve storage chamber 68 in the embodiment shown in Fig. 

20 14. The valve storage chamber 68 stores an air-open valve 125 

(see Fig. 18) at its upper part, which is normally closed, but 

opened by a valve operating rod (not shown) provided on the recording 

device body to enter into the chamber. That is, the air-open 

valve125isprovidedatthethroughhole120sothatthethrough-hole 

25 106 can be communicated with and isolated from the through-hole 
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Fig. 17 is a sectional view showing vicinities of the 

differential pressure valve storage chamber 93. A spring 110 

and a membrane·(film) valve 112 is stored in the differential 

5 · pressure·valve storaqe chamber 93. The membrane valve 112 is 

formed of an elastically deformable material, such as elastomer, ... 

·· and has a. through hole:·lll at its center. ·The .. menibrane .valve 

. : l l2~:tnclude$ ·an annular thick part l 12a circumf e.rentla·llyprovided, 

- '- .o-.: ... c •. •'- : 'tl'n-tl .:a .f:fa!n:e -114 formed integrally with-the anti\l\lar ''thick p'art 

.· 

.· 

10 ·i-12a~· The· membrane valve 112 is fixed to thS:. obnta.iner·body 

. 62 through the. ·frame 114 . The spring :11 O is . .iupp€,-rt ea . at . one 

e~d by a spring receiving part 112b of ·:the me.mbr.ane valve· 112, .. 

a:r::rd a:t·th:e· other end· by a spring receivi·ng pa:·rt ll.3a·of-a lid 

meltlba:r 113 for the differential pressure valve storage· chamber. · 

15 ·:;· ... -:In the ·figure, reference numeral 115 represents ·a ·filter 

.pt·t>Videdin the filter chamber 94, and 116and117 areafr.itnpermeable 

-films bonded o'nto the surface side and the opened surface side 

of "the container body 62·. The air impermeable film 116 is bonded 

to the wall 70, the frame 74, and the walls 75, 62, 84, 86, S7, 

20 90 and 102 (Fig. 15) by welding or the like. 

In this structure, ink having passed through the filter 

115 passes through the ink passing ports 85a, and is blocked 

by the membrane valve 112. When, in this state, a pressure at 

the ink supply port 64 is lowered, the membrane valve 112 moves 

25 apart from a valve seat 85b ·against an urging force of the spring 
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110, so that the.ink passes through the through hole 111 and 

flows to the ink supply port 64 via the passage formed by the 

recess 95. 

When an ink pressure at the ink supply port 64 is increased 

5 .to a. predete·rmined value, the meml:>ranE7 valve 112 is brought into 

resilient (_e_lastic) _con_tac.t ~Jth. ~he valve seat 85b by ·the urging 

.· ·force of the spring 110.· As a result, the ink flow.is interrupted. 

.· 

.· 

.· 

10 

By repeating this Ot?erat~on>;·_ i~k-:is discharged to the ink supply 

port 64 while maintaining a.:constant negative pressure. 
•4 1 • ._ 

Fig. 18 i.s a. sectional. y'~_ew_ showing a struetur·e of the valve 

~tora.ge chamber 68 f9r commtm.i.cation with .the~ air ... The through· 

hole 120 ·j:s bored in the wall defining the valve.:s.torage chaniQ.er 

... 68. A pr.essinq member 121. for.med of an· elastic·· material,' ·such '. · 

as rubber, i:s ·movably inserted into the through hole·.120 in a 

15 state that its circumference is suppo:r:ted ·With. the ·.-container· 
' 1," I •• • . '" 

body 62 .-. Provided on the ~ns~r,tion. leading end of th.e:·pressinq 

member 121 is the valve meltlher 125, which is supported by an 

·elastic.member, sueh 4S a plate spring 122, having a lower end 

fixed by a protrusion 123 and a central portion restricted by 

20 a protrusion 124. The valve member 125 is constantly urged toward 

the through hole 120. 

A cartridge-identifying block l35, as shown in more detail 

in Figs. 20A and 20B is mounted on the other surface of the pressing 

meitlber 121. The cartridge-identifying block 135 has: a fulcrum 

25 126a that is formed by the ink cartridge insertion side of the 
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block 135, i.e. the lower end thereof in the enlbodiment to be 

,positioned slightly inwardly from the valve operating rod of. 

the recording device; an arm 126 that is forltled by the ink cartridge 

removing side of the block 135, i.e. the upper portion side thereof 

5 ·in this embodiment,.to obliquely extending into an advancing 

P?.-th. of th~ .v~lve op~ratin9 rod; and a protr.uded part ·l26b that 

is·provide~ at.the·top of the arm 126 f0r elastically pressing 

the P.:t'.es$i?'l9' member .121. With this structure,· when·· th-e·;va:lve 

·me:m'ber 12.S .. is· put into a valve open state, a·~'Ehrough -hole !27 

10 formed in·~the 'Upper part of the first ink chamber 71 is brought 

into .comm.Un..ica.tion with the air COin!nUni:cat.i.on recess gg:.via the.· 

through·hole 120. . ..... ·.·,· . . . . . . . . . . 

; · : .A re.e:.e~.s: 128 for fixing the cartridge-identi-fyin~f bl,ock~ 

·for jud91tlen.t as·tc whether the ink cartridge· is· compatible with 

15 . a recording device i·s formed in th:e: insertion ·sid~: from>the arm 

.126,·. i. ei;: .a .lower side in this elnbodiment. The ident:i:fication 

block 135 shoW'n in Fig. 20 is mounted to the recess 128 such 

that.the judgment of the compatibility or the ink cartridge is 

complete before the ink supply port 64 is communicated with an 

20 ink supply needle and before the valve member 125 is opened. 

25 

In Fig. 18, reference numeral 138" is a protruded part serving 

as an identifying part of the cartridge-identifying block 135. 

The cartridge-identifying block 135 includes guide grooves 

136, 137 and 140 (F'ig. 20A) which respectively guide the entering 

of the valve operating rod and the identifying pieces provided 

- 29 -



5 

.· 

:··:· '· ·~ 

i~ the recording device. Protrusions 138 and 138' are provided 

at predetermined positions in the guide grooves into whic~ the 

.identifying pieces enter. The protrusions 138 and 138 1 are 

provided at least at such positions as tobadifferent fromcartri.dqe· 

. to cart;i:idge in the insertion direction, so that if an in~ cartridge 

incompatible with a recording: device is.inserted, these protrusions. 

138 and l3S' come in·co.ntact with the identify.in9 pieces .to inhibit 

the further insertion. 

In Fig. 20B, referenc€·numera:l 139 designates pawls for 

'.,'.·. '.: .. :L-0- engagement with recessed parts·14a. formed i~ the container body'. 

.. ;.:; .. 

.. ... 
.· 

· · '~:. With th:i.s construction1 ... when the ink cartridge 61·is·inserted 

into the cartridge holder havinq the valve oper.ating rod·tpat 

.erects on.the lower surface :there:of,.the valve operating· rod· 

come~ in· contact with the slanted-arm 126·of the. 

~- 15 cartridge-identifying block.135. ~·As the 'inse.rti'on of the ink 

~ ' . 

.. 

. cartridge 61 prog:resses, the pressing member-121 is move.d. toward 

the valve member 125. As a result, the valve member 125 is moved 

apart from the throuqh hole 120, so that the first ink'chamber 

is opened to the air via the throuqh hole 106, groove 105, th:rouqh 

20 hole 104 1 region 103, through hole 101 ·and the air permeable 

fihn.. 

When the ink cartridge 61 is pulled out of the cartridge 

_. holder, the arm 126 loses its support by the valve operating 

.· 

rod. As a result, the spring 122 causes the valve member 125 

25 to close the through hole 120· to interrupt the communication 
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between the first ink chamber 71 and the air. 

In. a state that all the parts including the valves are assembled 

into the container body 62, the air impermeable film 117 (Fig. 

17) is bonded, by thermal welding or the like, to the surface 

~ of .the container body 62 so as to.cover at least the·recessed 

parts. ·.·As a re:;;ult, the capillary serviD;g as the air·communication. _ ·-= - .• - .... - • 

p.assage is formed. in the surface the:reof by the narrow .gr.cove 

96 and the air impel:lneable film 117. . . -. 

. ~ .-. The air ii.-µipermeable film 116 (Fig. 17) is bonded!, :by tlieirnal 

10 ·welding or. tJ'i:e ,li'.ke, onto the opened port'ion of the conta1her. 

body.:~~.: S9.· a.s _:t;.o .niainly .~eal the second ink chamber· 76~·.:tbird:- · 

ink chamber 77,and fourth ink chamber 83 hennetically .. 

·Consequently, ... t.he .r~,gions defined by the walls 7.0, 7'4·, 75·, .. 82, -

· 84, 86·, a7, 90 and 102 are sealed so as to communicate with one 

.. · 15 another·i·Onl-y·through the suctionpas·sage.78 and the connnunic'ation: · 

. por-t;; ·75a; -~a. and 87a. '· 

Then,.the opening side of the valve storage chamber 68 is 

.. .also:Sealedwiththeairimpertneablefilrn..116' (Fig.18'). Finally, 

.. 

.. 

the sealing cover member 63 is fixed, by welding or the like, 

20 so as to secure a predetermined gap between the cover member 

63 and the film 116, preferably such a qap as to allow the film 

116 to be deformed by an ink pressure variation. As a result, 

the first ink chamber 71 is sealinqly closed, and the assenibling 

of the ink cartridge is completed. 

25 By adoptinq_such a structure that the ink storage regions 
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ar.e sealed with the film 1161 the container body 62 can be forxned 

using a simple process, i.e., injection molding of hiqh polymer, 

to.have apltiralityofpartitionedinkstorage chambers and regions, 

and further a movement of ink caused by the reciprocal motion 

5 .. of·the carriage can.be absorbed through a deformation·of the 

film 116~ 

. :·.Subsequently,.·using the ink injection holes 8.0· and.al,· air 

is discha,rqed from the cartridge, and. then sufficiently de9assed 

. t .•. ~:· _
1
,, ,; .ink. is-- injected in to the car·tr·idge. After the ink injection 

.· '..; 31_0_ .... ;is c~m.pleted, the ink injection holes eo.· and 81 are sealed 'with 

.... ; .· . :. , \a film { s) or a plug member ( s} .. . Jn this state, . the. spaces ·ranging 

from .the first to fourth ink chambers 71; .. 76, 77,. B.3, suctj;on 
: passaqe 78, ·filter chamber 94, dif.ferenti"al pressure valve storage 

chamber 93·, recessed portion 95 to the .in·k supply port 104 are 

.•. 'i .-15 . ·filled with the .ink. · . ; : . 

.· 

.· 

The lower ink storage region, i.e., the first ink chamber 

71, ·is sealed with the con~ainer body 62 and the cover member 

. 63. The upper ink stor.aqe regions, i.e., the second· ink chamber 

76, third ink chamber 77, fourth ink chamber 83 and filter chamber 

20 94 in the second embodiment, are defined by the film 116 located 

between the container body 62 and the cover member 63. In this 

case, a space 150 (Fiq. 17) communicated with the first ink chamber 

71 is present. Accordingly, there is a case that some amount 

of ink also enters into this space when an amount of the filled 

25 ink reaches any of some· specific amounts of the ink. 
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In the thus construeted ink cartridge, the. ink is stored 

therein while being isolated from the air by the valve and the 

like. Accordingly, in case that degassed ink is stored, the 

degassed rate of ink is fully maintained . 

. 5 . When the·ink cartridge 61 is loaded into the cartridge holder, 

the ink supply port 64 _advances until it receives ·'j:he ink supply 

· · needle .if t.he cartridge is compatible .with the. cartridge holder·. 

The thr.ough ·hole .120.-, is ·opened by :the valve op~ra:ting rod. as 

already stat:edr the 'first .tnk chamber 71 (the ink storage regi~ns) -

10 are communicated with ,the air, and tl:ie valve member of the ink 

15 

.supply port .£?4· is· al1$~ open.ed ~i th the ink. supply needle. · . ·· · · .­

.:.-;. . . When .. the ink cartridge is not compatible with the cartridge · 

holder,. the inse-rtiQn.-.oi: _th_EL.:i,P.k cartridge· is inhibited before · .. 

the· ±nk ·supply port "64 reaches the· ink· supply needle, at baast 

before the valve .member in the ink ·supply port is opened .by the' 

ink supply needle. the .valve zne?nber 125 keeps the seal±ng state ~ · 

of the ink cartridge to prevent an unnecessary replacement of 

the air within the ink storage reqions, to thereby prevent.the 

ink solvent from evaporating. 

20 When the ink cartridge is normally loaded into the cartridge 

holder and the ink is consumed by the ink jet recording head, 

a pressure at the ink supply port 64 drops below a predetermined 

pressure value. Accordingly, the membrane valve 112 is opened 

as stated above. When the pressure at the ink supply port 64 

25 rises more than a predetermined value, the membrane valve 112 
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is closed. Ink that is kept at a predetermined negative pressure 

flows into the recording head (Fig. 19I; the hatched· areas in 

Fiqs. 19! to ·19V indicate the ink contained in t~e first to fourth 

ink chambers 71 to 83 and the like) . 

As the co·nsumption of the ink by the recording head progresses, 

the_.i;ik in the first ink chamber 71 flqws into the second ink 

chatnber 76.via .the suction passage 78. Air ·bubbles,. which.have 

.f·l.owed-, ,together. with the ink, into the second ink: chalnher 76, 

••. -· ! ""· . r.is·e :byo. ".a '.buoyant force I so that only :the inK . fl'Ows· into the' 

.. 

.. 

10 · third :ink chamber 77 via the lower colIIItl.unicatiidn po.rt 75a . 

• • •0; • -The ink in the fourth ink chamber 83, having passed= through· 

the communication ·port 8:.6a. of the partitioning wall· 8 6 defining . 

· .. the. tilter chamber ·-g4, rises through the ink pas-saqe· es and flows. 

into· the upper part of the filter chamber· 94,-:fro:m. ·the region 

15 . 91 ~ ,· The ink having· .passed through the fil ter<11s flows ·into 

the differential pressµ"r"e valve storage·chambek· 9.3 through. the 

through holes 85a, and as mentioned above, flows into the ink 

supply po-rt 64 under a predetermined negative pressure through 

the opening and closing operations of the membrane valve 112. 

20 

The first ink chamber 71 is communicated with the air through 

the through hole 127, and is kept at atmospheric pressure. 

The second ink chamber 76 is communicated with the third ink 

-· chamber 77 through only the comm.uni ca ti on port 7 Sa. Therefore, 

· 25 an axn.ount of ink, which corresponds to an ink arnount reduced 
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through the ink consumption by the recording he~d, flows from 

the first ink chamber 71 to the second ink chamber 76. 

Even if the ink of the first ink chamber 71 f1ows. back and 

reaches the recess 99, the air permeable· and ink repellent film 

5 provided ·in·the recess 98 maintains the. communication with the. 

atmo~phere while preventing ink leakage· therefrom •. · With this 

feature, the. ink cartridge is free from such an unwanted sit·ua.tion· 

10 

15 

that the ink that has flowed into the.narrow groove 96 is solidifi-ed · · 

·there to close the :alr communication passage. Subsequently, · ·· 

in a state that the ink i.s:_ptesent in the first ink chamber 71, 

. ~;negati:v~ .pressure . .a.c~inq on. the.-:ink supply. port 64: is gradually 

·· · ~!lc:rea·sed in accortdance with an ink leve·l·H: in .the. first ·ink 

chamber · '::/ 1. . .. -
~ .. ... .. '· .. ; .~ . ·. 

... Thus, the ink in the bottom area ·of the ·first ink· chamber 

71 located at a lower part iS' suck~d up to an area near the· bottom 

of the upper in.k . chamber/ '.ittore exactly the·. second ink chamber 

76. Consequently, the water head pressure in. the ink chambers 

76, 77 and 83 locatedin the upper section is substant-iallyconstant. 

: That is, the change of the water head pressure, caused by a 

: 

20 height of the ink cartridge, is limited only to the change of 

the water head pressure H of the first ink chamber 71 located 

in the lower section, and the thus limited change directly acts 

25 

on the membrane valve 112. 

Therefore, a pressing force to keep the membrane valve 112 

in a closed state can be set in accordance with the change of 
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th.e water head pressure Hof the first ink chamber 71. Accordingly, 

even if the amount of stored i?k is increased without increasing 

the bottom· area, that is, the height of the container body 62 

is increased, ·the cartridge is capable of supplying the ink without 

s· applying an excessive negative pressure·to the recording bead. 

and the negative ·pressure generating :mechanism. As a :rJesult, ·. 

the ink stored. in the ink cartridge can eff ecti-vely be- utilized 

while_.)<:eep,inq.high print quality . 

·- Wh~n-·'.l;he: ink in -the first ink chamber 71 is sueked· through 

10 ·the suct;,.i.~n·p~~sage 78 to the second ink chamber 76; an"d..·eori.stimed 

.co~pletel.Y:..Jf,ig .· 19IIJ, ·the ink suction port 7.8'-a·· of. the .suction 

.. passage 78. holds ink by its capillary .. f0rce-. (i.e .. .the force .of 

meniscus ·fo.rmed at the ink su'Ftion por.t · 78a)"~. ·Accordingly, 

no ink· flows from the·second ink chatnber. 76 to the first· ink· 

15 · chantbe.r .tn. Further, even if the cartridge· is pulled: out in· 

a state :that no ink ·is. left in the first· ink chciltlber ·71,.; ink. 

in the upper ink storage regions can be prevented from f lowin9 

into the first ink chamber 71. 

20 

25 

When the ink is consumed by the recording head and a negative 

pressure acts on the second ink chamber 76, then the ink 

intermittently flows from the second ink chamber 76 into the 

third ink chamber 77 via the coltlltlunication port 7Sa, while sucking 

air from the first ink chamber 71 opened to the air. A constant 

pressure acts on the membrane valve 112 serving as the negative 

pressure qenerating mechanism regardless of ink level in the 
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second ink chamber 761 third ink chamber 77 and fourth ink chamber 

83 while ink in the second ink chamber 76, third ink chamber 

77 and fourth ink chaznber 83 is consumed. Accordingly, the ink 

in the ink cart.ridge can effectively be supplied to the recording 

5 head· without ~egr~ding the print quality .. · . ·, 

. When no ink is left in the second ink chatnber 76 (Fig .. 19III) ,· . 

;,; : ._ . --~JO .. 

• .-. ..... ·" • R 

. the ink ·left .in the .. third ink chamber 77 is supplied through · 

the communication port 86a to the recording head. When the· ink 

in the third ink chamber 7T'is consumed completely, the ink in 

tbef6urthinkchamber83isthenconsufued (Fig~ 19IV}. Inaddition, 

each of the conan.unication par.ts 7Sa, B.6a· and 88a ·has.suc::h.a:size 

'• ' I ~ 

.· 

~' . 

. · 

· .. as to be capable.of forming a meniscus to hold ink at.the comm.uni ca ti on· .· . ·· 

port 75a, 86a,-·aaa during the.::in.k consumptio:a proc~ss as 

··illustrated: 

15 · · ' Even· if. the· ink in one of "the~ :re9ions ·partitioned by the . 

20 

.-partitioning wall. 86 is lowered down to. the communication·port 

86a (Fig. 19lV), and further the ink of the fourth ink chamber 

83 is consumed (Fig. l9V}, the filter chamber·94 is·not opened. 

to the air since the ink flow passaqe aa side of the wall 70 

is located at a lower position and hence the lower end 88a of 

the ink passage 88 is left immersed in the ink. Therefore, if 

the ink consumption by the recording head is stopped in this 

state, then the air bubbles are prevented from flowing into the 

recording head • 

25 As described above, the ink stora9e region in the upper 
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s~ction is partitioned into a plurality of regions by the walls 

75 and 86 to define a plurality of the ink chialtlbers 76, 77 and 

83 in the upper section, and those chambers are communicated 

.with one another at least at the bottom regions. This arrangement 

5 · can maintain the water head pressure acting on the membrane· valve. 

112.wi thi~ a substant~ally c:;:onstant range regardless .of decrease 

. of ink in:the ink chambers ?.6, 77 and 83. In:the·proce·ss ranqin9 

front the Figs. l~II.'·t.o.19IV,_ that is, in a-s.tate that ·the ink· -

in the· first ink~c~amber 71- is used up and the ink ih the:.. second·' ... ,. ' ' 

10 to fourth cha~~~s 7?~ _77 and 83 is supplied to the recordti:i.q> 

head,. a .va~iat~on_ Qf .the n~q_ati.ve pressure at ·the· ink supply ._ 

. port 64 iq g:reatly suppressed in comparison with .a state:·that· 

the- ink is. i~ft.J.n. the :first ink chamber 71. 

In ad di ti on, the lower section ink chamber (i.e. the first 

15 ·ink chamber· 71 in this· embodiment) ser.ves as a buffer ehamber: 

· That i·s, dur.ing,:the-use of the ink cartridge, even if. air bubbles.· 

trapped in ~he upper section ink storage portion (i.e. the second 

to the fourth ink chambers 76, 77, 78 in this·e!nbodiment) are 

expanded due to temperature change, ink in the upper section 

20 ~nk storage portion is returned through the ink suction passage 

(the flow passage 78 in this embodiment) into the lower section 

ink storage portion (the first ink chamber 71 in this embodiment) 

communicated with the atmosphere without being forced into the 

differential pressure valve storage chamber. Therefore, it is 

.. 25 possible to avoid the leakage of the ink from the ink supply 
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port. The ink returned to the lower section ink s~orage portion 

is again sucked up by the ink suction passage into the upper 

section· ink storaqe portion as ink is consumed by the recording 

head, and therefore ink in the ink cartridge can be.consumed 

a:fficiently. . · · ' . . . 

. More specifically, during ink consumption process in.the 

se.cond ~nd subsequent' ink chambers, even if the air layer·fortn.ed 

:':-~··in 'f:he upper·portion of, for exampl~, the-.sec~nd.ink:chamber 

"·"~--::-.. ~:-i·.s,~xpanded due to increase of the· ambient temperature to cause 

2,~p _:: :· r~~erse ink flow into the first ink chamber/~ the ink o·f the reverse 

··' ,·· ... .f:low· is trapped by the first ink cha.ttlber .. ·Further,· the· ink of·· ...... .. . . 

.· 
15· 

.. the: reverse flow, trapped by the first in·k·chambe.r, can be .. sucked 

, up .:again into the second ink chamber / and thus consumed.. · · · 

·· liig. 21A shows another example of the flow passage connecting 

the second ink· chaltlber 7 6 to the third· ink~.· chan1b'er. 7.7. ·rn this 

-ex.ample,. a vertica·lly extending slope 70a is·formed:at the outflow 

side of the co.tnmunication port 75a partitioning the second ink 

chamber 76 and the third ink chamber 77, i .. e-. at a part of the 

wall 70 in the third ink chalnber 77. A slope angle of the slope 

·· 20 70a is gradually increased to be closer to a vertical direction 

as it is closer to the upper end thereof. 

Ink flowing out from the communication port 7 Sa flows along 

the slope 70a as shown by an arrow Fl to cause a vortex flow 

behind the slope 70a as shown by an arrow F2. Therefor·e, in 

.- 25 case of pigment ink in which coloring components or the like 
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a~e likely to be concen~rated at a lower portion in comparison 

to dye ink, such concentration or precipitation can be eliminated. 

Fig. 21B shows a modification of the ink chamber, by taking 

the third ink chamber 77 as an example. In this modification, 

5 a slope 70b is formed on the wall 70 so as to face a·movement 

dire.ction {indicated by an a;-row G) of the carriage when the 

ink. cartz:idge is ·mounted to the .car~iage of the .recording device .. 

10 

When the ink cartri'.dqe· 61, mounted to the ca·rriage of the 

recordinq :devrce,·· rece·ives :ace::eleration/deceleration caused by 

the reciprocating- moti.o?t t>f·'~t:he carriage, the ,slope 70b causes 

·an ascending flow, indicated by F3 in Fig •. 2'lB, thereby preventiri.9' 
. . 

;the concentration ·o·r· precipitation simi'larly to .the example sh.own . · 

: .. 15 

·in Fig: 2.l.A. It is apparent .thatthe similar effect can be 0btained 

if such a slope 70a1 70b is formed in at least one of the. first 

to ·third (fourth) ·-ink ·chambers. 

.· 

.· 

20 

Third Embodiment ·. . . . 
Figs. 22A, 22B and 23A to 230 show an external appearance 

of another example of the ink cartridge according to the. present 

invention, which cons ti tut es a third exemplary embodiment. The 

ink cartridge 161 is mainly constructed of a flat, rectangular, 

box-like container body 162, one surface of which is open and 

the other opposite surface is closed, and a cover member 163 

for closing the opening of the container body 162. An ink supply 

port 164 is formed at a longitudinally offset position in the 

25 leading end side of the insertion direction, i.e. in the bottom 
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surface in this embodiment. Retaining members 165 and 166 are 

formed integrally with the container body 162 at upper lateral 

portions. 

The retaining member 165 19cated closer to the ink supply 

5 pert 164 ha:s a. rotation fulcrum 16Sa located slightl;y above the 

leading ·end side of.the retaining m~mber i6s in the insertion 

directi.on, .. i. e ~ the lower end of the retaining member 165 in 

·thi..s ~;mbodinient, ·so that the upper por~i·on o.f. the reta:.tning member 

16·5·can·;he; epened outwardly about the fulcrum l65a:. ·'"The opposite· 

~· 10 . retai~ing member 166 is designed to assist the"h6];ding "Of the 

ink .. ca.t:trj.,_dge in ·cooperation with· the retaininq· ma:mbe-r. ·1.65 .. 

.· Each of .:these .:retaining members. 165 and l.66 has a. width· 

CQX'~~$pond-ing to a width of an insertion port provided to a-ca·rriaqe 

so that a side surface of the retaining member 165, .166 can serve · · 

.- 15 as a, ·9'Q.id~ member for restricting a widthwtse ·position o·f the· 

.-

.· 

ink cartridge. . . r_:- ·-

__ A memory device 167 is provided below the retaining member 

· 165 located closer to the ink supply port. The memory device· 

167 includes a board, a plurality of electrodes 167a formed on 

20 one surface of the board, and a semiconductor memory element 

formed on the other surface of the board. A valve cha!nber 168 

is formed below the other retaining member 166. 

A slit portion 169 is formed in the vicinity of the ink 

supply port 164 and in a central region side of the container. 

25 The slit portion 169 extends in the insertion/removal direction 
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of the ink cartridge, and at least the leading end side thereof 

is open. The slit portion 169 has such a length and a width 

as to restrict the opening surface of the ink supply port to 

·be perpendicular to an ink supply needle o! the carriage at least 

-5 -before the leading end of the ink supply port 1.64.reaches the 

. ink supply needle.· 

. . ·. On.the other hand, the carriage 260 to which the ink ca:rtridge 

is to be. mounted has a .recording_. bead 2 61 pro.vided to the bottom 

surface the.reof, and·an--ink supply needle 262 communicated with 

·. ·: 10 the recording head 261, as shown 'in Fig. 24. A pressing member, 

i.e..· a plate spr-ing. 263 .. in .thi·s•.embodiment, is provided. at a 

region distanced from a region where the ink supply.needle .262 .. 

·is provided. A pos±tionin:g·protrUded piet:e.264' is formed between 

: 

the pressing member and the ink supply needle 262 to .. extend in 

15 ·the insertion/removal direction~o.f·the ink cartridge ... Electrodes 

266 are disposed on a side wall 265 located.-at.the ink· supply·: 

needl~ (262) side. A recessed .p.ortion 267 is formed above the 

electrodes 266 so as .to be en9aged with a protrusion 165b of 

the retaining member 165. 

20 By adopting this structure, as shown in Fig. 25A, when the 

ink cartridge is inserted with the ink supply port 164 located 

at a deeper side, and pushed in against the urging force of the 

plate sprinq 2 63, the slit portion 169 is restrictedby the protruded 

piece 264. Therefore, even if the ink cartridge receive such 

25 a rotational force (an arrow K in Fig. 2'5A) as to lower the ink 
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$Upplyport 164 side by the action of the plate spri~g 263 provided 

atanoffsetposition, thepostureoftheinkcartridqeisrestricted 

·to be ~n a specified ihsertion/rem.oval direction, i.e. in a 

·direction parallel to the vertical direction in this embodiment. 

The ink cartridge 161 is further pushed in against the. urgi:ng­

force of the sprinq 2 63, and the protrusion 165b of the ret;aining-

· me.mber 165: fa:lls into and engages with the .:recessed portion 267 

by th-e e:qtf.J:t::·e elasticity of the retain~ng member 165. Tlier:efore, 

a- alear,, .. :;~~i:ck- feeling -is transniitted to a finger holdi-nq '.-tli"e-

10 · retainii:.i.~r:men:iber 165, and a user can judge that the ink cartridge 

.16_1 i·s·s.~:i::~lY.'~C?-unted to the carriage 260~ ·· · · =· . • 

.. In tJ.?.e mounted state of the ink cartridge 161,: the. sur·.:eace 

o;f ·t~e_ ~~~l?.~Y.-,4e.v_:ice_ ·167 where the elect.rodes 1·67a~'are·· provi'de'd· : · -

is pressu+ized onto the electrodes 266 of the carriage -2-60·by· 

15 . the u;r:ginq,-forcE?- (the ·force indicated by an arrow Kin the-G.rawing) · 

of the. sp~inq. 263 -while the position o-f the surfaee -in· the : 

ihsertionJ.removal direction is restricted by the protrusion .. 165b 

of the retaining member 165. Therefore, the reliable contact 

can be maintained regardless of vibrations caused durinq printing. 

20 In case where the ink cartridge 161 is to be detached from 

the carriage 260 for exchange or the like, the retaining member 

165 is elastically pressed toward the container body (162) side 

so that the retaining member· 165 is rotated about the rotational 

fulcrum 16Sa located slightly above the lower end thereof, whereby 

25 the protrusion 165b of the retaining member 165 is disengaged 
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fro~ the recessed portion 267. Under this condition, the ink 

cartridge 161 is guided by the guide piece 264 and moved parallel 

to the ink supply needle 262 due to the urging force of the spring 

.263. Therefore, the ink cartridge can be detached from the carriage 

5 without.causing a bending force or the like on the ink supply. 

needle .264. 

· .; Fi:qs ~ 26A and 26B show front and rear structures ·.of the 

;-,· ;::· .. _,- · - · container body 162 foJ:" constructing tha ink cartridge accordinq 

~ ·Y.'!:.~>. :~:~ .< ._ . ~o ·the third eJDbodiment of tr-r-e-· :-pres·en.t invetition. · The interior 

·;.,·.'.~.'·P·lQ. ·;!_of the container body 162 is vertical.ly divided by a walr 170 
.· 

into upper and lower section regions. ·The wall 170 extends 

,subs·tantially horizon.tally, in more detail, the wall 170 exte.l;lds ·: 

·"·: "f d.•.<'. '· .. in such a manner that the· ink supply port {164") .-side thereof 

~ -·-. . is. slightly lowered . 

.rt·: ·"·:':l-£ The lower s·ection· region contaitl"s a first ink chatnber 171 . 

. :1· , .... : ·• The upper section region is partitioned by· a frame 11·4 with : 

the wall 170 serving as a bot torn surface. The frame 174 is spaced 

at a predetermined space or distance from a wall 172 of the container 

body 162 to define an air communication passage 173. The interior 

20 of the frame 174 is divided by a vertical wall 175 having a 

: communication port 17Sa at its bottom portion so that one side 

re9ion serves as a second ~nk chamber l76, and the other side 

re9ion serves as a third ink chamber 177. 

.· 

In a region toward one end of the first ink chamber 171, 

25 there is formed a suction passage 178 for connecting the second 
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ink chamber 176 to a bottom surface 162a of the ~ontainer body 

162 (i.e. to a bottom portion of the first ink chamber 171). 

The suction passage 178 has such a cross-sectional area as to 

handle the ink amount cons\lllled by a recording head. The lower 

5 end of.the suction·passage 178 is formed into a suction·port . 

178a that is opened to the first ink chamber 171 and that can. 

hold ink by capillary force. The upper end o~ the suction passage . 

178 is fo.rmedintoc;i).ltflowport ~ 78btha~ is opened tobe co:rnmunicatec;{ -·-

with a bot:tom po~tiqn of the second ink chamber 17 6 • ·· .-· ~ . '.'" < "1 •••. 

10 A wall 179 ha,vi"hg c~::m1~unication ports l 79a and l 79b is formea ...... 

in. the· vic:ini_ty. o.f. th_e . .suction port 17Ba·. of the sucti·on passage· 

17.8 •. As shown· in Fig .. 27, an opening 180 .for injecting .ink. from. 

· the exterior: .1.n.to: th.e container body 1·6-2 is formed at· a locatib"n ... ~, .. 

opposite to the suction passage 178, and an opening lBl·is 

15 communicated with~the first ink chamber 171· .. · .The suction passag'e·: 

.· 178 is formed wit-A a::recessed portion l78c (see .Fig .··26Br· in :·1'·: 

the surface o;f the.. container body 162 1 and this recessed portion 

178c is sealed by an air impermeable film 255 (see Figs. 29 and 

30) • 

. · 

20 The third ink chamber 177 is defined by forming walls 182, 

184 and 186 (Fig. 26A) spaced at predetermined spaces from an 

upper surface 174a of the frame 174. A fourth ink chamber 183 

is defined by walls 170, 184, 186and187. The wall 184 continuous 

to the wall 182 defines a flow passage communicated with a back 

25 side of a differential pressure valve storage·chalnher 193 (Fig . 
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The partitioning wal 1 18 6 having a coininuni ca ti on· port 18 6a 

(Fig. 26A) is provided between a lower portion of the wall 184 

and·the wall 1 70. The parti tioningwall 187 havinq a comm.unication 

5 port 187a at its lower portion is provided· to define an ink flow 

passage 188 between thew.all 187 and the frame 174. ·The upper 

portion of the i·nk f.low passaqe 188 is communicated with thQ . 

. ·,.~:: .~:--_Q:tP,er side of the ink cartridge 161 via a: .throu9h•hole 189 .that 

, .. ~ r:: ;se;J;"ves as a ·filter chamber. A filter 215 (Fig. 29}"made of porous 

l~t:.: · ';ll\a.te:r.ial, such as a foamed resin, is insertedinto·t-hi:s through:.. hole 

..... _. , .. ·f 1189. In the· drawings,. ·a reference numeral 162b des.ignates a· 

r~cessed portion ·for. storing a memory device·l67; 

· .. - . ~ -. -~- :,;.,.· .. -·.· ... ···: -, As shown in Fig. 27 . ., the through-hole -189· is s'eparated by 

a wall 190·continuous to the wall 187, an~ the·throuqh-hole 189 

15 .•_,.is ··comni.unicated via a· re'Cessed or notched porti"on 190a with· the· 

.. · ... ":"upper end of the ink flow passaqe 186 .. On the .other ·side o-f 

the container body 162, a tear-drop-shaped recess 190b (see Figs. 

268} is fomed"to communicate the thorouqh-hole 189 with a recessed 

portion 184a provided to a~ upper portion of the flow passage 

20 (or chamber) defined by the back side wall 194 of the differential 

pressure valve storage chamber 193 and the wall 184 as shown 

-
in Fig. 28. 

As shown in Fig. 26B, a lower portion of the differential 

pressure valve storage chamber 193 and the ink supply port 164 

2s· are connected to each other via a flow passage that is defined 
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by a recessed portion l95 forined in the surface of the container 

body 162 and by the air impermeable film 255 (Fig. 30) covering 

the recessed portion· 195. 

A narrow groove 196, a wide groove 197, and a rectangular 

5 ·;recessed portion 19S are formed in the surface of the container 

. body 162 as shown in Fig. 26B. The narrow groove 196 :meanders 
. 

· to .provide ·the largest possible flow resistance. ~he w.ide groove : 

197 is formed around the,n~lf.·l:=OW qroov~ 196 •. The :recessed portion 

198 is provided in a regiQn :on .. the opposite side to the seGOnd:.!. -

10 ink chamber 176. The: r$ce~s-ed . .-po±tion 198 has a frame l9"8a and 

15 

. ribs 198b that.ar.e slightlyl_o~ei:ed from an open end of.the recessed .. 

. porti·on 198 .. The ribs 198b are disposed separately from one. · 

another. An· ink repel_lent.f_' ~A.:r :P._ermeable fi:lm 258 is fixed by 

this frame l98a in a stretc)led state to define an air communication· 

chamber. . """"• ..... ·-. . . . ~ 
-:." ·. 

A througb hole l98c is .fprmed in the hottom surface of the 

recessed portion 198 a:;;. ~hown in Fig. 2 6B; This through hole 

.198c is communicated with a slender region l99a (Fiqs. 26A and 

28) defined by a wall 199 of the second ink chamber 176. The 

20 recessed portion 198 is also communicated with one end 196a of 

the narrow groove 196 at a reqion closer to the surface side 

than a region where the air permeable film 258 is provided. 

That is, the through hole 198c is communicated via the air permeable 

film 259 with one end 196a of the narrow groove 196. The slender 

25 region 199a is communicated via a through hole 200 (Fig.· 28) 
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: p:i:ovided at the other end of the region 199a, a groove 201 {Fig. 

•· 

26B} fprmed in the surface of the container body 162 and a 

through-hole 201a (Fig. 28} with a valve storage chamber 168 

(Fig. 27) . 

. 5 As shown in Figs. 26B and 30, a recessed portion 203 is 

.formed in the back aurface of the valve.storage c:hatnber. 168, 

: and a leading end of. the recessed por~ion· 203 ·is:.fo.rnied with 

a th.rough. -hole 203a that is opened in the vicinity of the second 

-· .--.,.:. • .! ink -:ehatnhe:r::: 176. A region where these recessed porfibn';·203 and 

10 · throu'9'h~hole 203a a.re provided is sealed by a film 221··to ·defin.e 

.. ·a".pas~a.ge .. fc;>r ·air· communication. The through· hole· ·203a is · 

communica'!:ed: with a . flow passage 205 "(F±.g. 26A) def.ined by. a. 

Y'ertica_lly ex..tending wall 204, ·spaced at a predeternd:neO.. space 

from the .frame 1:74, and the cover meniber 163. An upper end 20Sa 

15 of the. flow passage 295 is communicated via a flow :passage ·206 

formed,):>y the wall 2-04 and the frame 174.or the air•communication 

20 

passage 173 with an upper end(s)· of the first ink chamber 171. 

Sy adopting this flow passage structure,· it.is possible 

to prevent the flow of ink from the first ink chamber 171 into 

the valve storage cham.ber 168 and the evaporation of ink stored 

in the first ink chamber 171, while keeping, the communication 

of the first ink chamber 171 with the atmosphere. 

- The leading end ot the valve storage chamber 168 in the 

cartridge insertion direction, i.e. the lower portion of the 

25 valve chamber 168 in this embodiment, is opened by a window 168a 
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as shown in Fig. 26B. An identification block 230 (~o be described 

later) is mounted to the lower portion of the valve storage chaitll>er 

168, and an air open valve 225 {Fig. 29) is mounted to the upper 

portion thereof. The· identification block 230 peonits entry 

5 of plural identification pieces 270, 271, 272 {Fig. :24) and an 

valve operation rod that· a.re provided on the ~arr:iage 260 o.f 

the recording device main body. . . .... 

.. ·.... . ·~ . Under this condition, as $~own. in Fig. 29, the .film 254 

is bonded .by thermal weldin9 or ·th~ like onto the frame 174 and 

the walls 170, · 175, 182, 184, · 18._6; 187, 190 and 19'9 in' the opened 7· . _:,. -~ 10 

~ .· : . .. 

.. 

. . 
· .. side of the container body 1~2 so. that the ink= charobe.rs {·176, 

· ,11?, 1'03} are .foril.ed; in the upper section .t:egion.:· The.'cove·r. 

member 1_63 is heirmeticall:y fit.t~d·in.-a state·that the.uppe:i:;: ·section 

··.·region ink chambers ar~ separated from the.lower section· region 

.. 15· ink· chamber ·.(171}. The film- 256 ~;$·bonded to the· valve· storage· 

.chamber 168 in .. a state.thatthe·-:valve member·22s and a plate 

spring 222 are stored in the vaAve storage chaziiber 168. · 

on the other hand, in the surfaee side of the c~ntainer 

body 162, as shown in Fig. 30, a membrane valve 212 1 a spring 

20 210 and a membrane valve holding member (lid member) 213, having 

a groove 213a colnln.unicatin9 the outlet side of the membrane valve 

: 212 with the recessed portion 195, are mounted and stored in 

the differential pressure valve storage chamber 193, and then .. 

.. 

the single air impermeable film 255 having such a size as to 

25 cover the differential pressure valve chamber 193, the narrow 
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g:i;oove 196, the groove 201, the recessed portion 190b, the reces.sed 

portion 195, the recessed portion 198 and the recessed portion 

l78c is bonded to the surface side of the container body 162. 

The air impermeable film 221 easily.deformable by the 

·s operation rod is bonded to a region opposed to the recessed portion 

203 o.f the valve storage chamber 168 1 and further the identifi.cati.on 

piece 2.30 is mounted and fixed to the surface side. of the :valve 

storage.cha.niber 168 by pawls 230a, 230b. •·· 
. ;:.·.A-~alve·,ttemberi250 opened by the in:se:r:tion. of the ink··supt:;l)--'· · · 

10 needle (Fig;;. 24-) is .inserted ·1n the ink supply port 164 so that.: 

the valve .tn.e~er 250 is u:r:qed by a spring 251 to ·be~ nornu~.l-.:ly ·. · 

closed .. A.packing 252 is further inserted ·into· ·the· 'ink supply 

'~port .. 164 t.o ·ens-ur'e· a·· herme·tic state between each Of· ~the: V'alvti' 

member 2·50 ··and: the ink supply port and the contain-er body ~1~2. 

15 · ·In the drawings,· reference numeral 253 designates· .a ·protet;'tive· 

. film which ·i:?r•bonde.d to the ink supply port to prevent. le2fka~e 

·· of ink during commercial distribution stage, and which permits 

.· 

: 

20 

the insertion of the ink supply needle.262. 

Fig. 31 shows a cross-sectional structure in the vicinity 

of the differential pressure valve storage chamber 193. The 

spring (coil spring) 210 and the membrane valve 212 are stored 

in the differential pressure valve storage chamber 193. The 

membrane valve 212 is formed of elastically deformable material, 

such as elastomer, and has a through hole 211 at its center. 

25 The membrane valve 212 includes an annular thick portion 212a 
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cireumf erentially provided, and a frame 214 formed integrally 

with the annular thick portion 212a. The membrane valve 212 

is fixed to the container body 162 through the frame 214. The 

spring 210 is supported at one end by a spring receiving portion 

5 . 212b of the membrane val:ve 212, and at the other end by the merob:rane 

·· valve holding.plate 213 fittingly fixed to the container body 

162 .. : . 

In this arrangement, ~nk which has passed through the filter 

. ·'•··i:r:-.ri·i.~ .. ~ :·z·i-s (-Fiq. 29) passes through the·i1ak flow ports l94a and is blocked. 

·: '"lQ ... ·by the .metnbrane valve 212. In this stat~) when ·a pressure in · 

. the. ink supply port 164 is lowe·red, the :membran.e·.~alve 212 is 

: ... separated froni ·a ·valv.e ~eat 194b against the urging. force of . 

.• ·t ~.:.·: ·:. ,_ .. the spring 210, .so that :ink pass-es thro·ugh ·the th:rO'tigh~hol:e 211 

to be ·supplied, vier the flow passage formed by the recessed·portion 

""..~-;i..~·, .· - 195, to .the ink .supply· port 164. · ''". 

.. ·~ ··~·" f· .· ... 

... ~ ......... . 

When the ink pr.es.sure in the ink supply p·ort 164 ·is increased 

to a predetermined valve, the membrane valve 212 is elastically 

contacted with the valve seat 194b by the u~ginq force of the 

spring 210, and thus the flow of ink is inhibited. By repeating 

: 

.· 

20 this operation, ink is discharged to the ink supply port 164 

while maintaining a constant negative pressure. 

Figs. 32A and 32B show a cross-sectional structure of the 

valve storage chamber 168 for air communication. The wall defining 

the valve storage chamber 168 is formed with a through hole 220, 

2S and a protruded portion 225a of the valve member 225 is movably 
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installed in the through hole 220. A body 225b. of the valve 

member 225 is pressed by an elastic member 222, such as a plate 

spring, so that the valve member 225 normally eloses the- through 

hole 220. The lower end of the elastic member 222 is fixed by 

· 5 a protrusion 223, and the central portion thereo-f is restricted 

by a protrusion 224. The valve member 225 is pref er ably provided 

with a sealing portion 225c, made of relatively soft material, 

such as elastomer, on- the through J:iole. {220) side. 

The identifieatiiort- block 230 (Figs. 33A and 33B) pr=6Vided · " · ,. 

10 on the other side -o.f the .film 258 is fixed to holes 162c, 162d · - { .. 
. . 

... ~.{Fig. 28) of the container body 162 by the pawls.230a, 230b :{-Fig. _,._ .. · 

: .. ~ . : 33A), ·and ±s formed with a plurality of. groo:ves {Figs .. 33A· and 

.· 

-

.· 

· :33B: three .. groove$· ~~.a, ... ~32.i~·~ 233 in this embodiment) ·parallel:· 

·to the cartridge insertion direct·ion. One"of these 9rooves, 

15 i.e. the groove 232 in this embodiment, is formed with an·arm · 

..234· fe;>r press.ing the~protruded portion .2·2Sa of the .valve member · -- ; · 

225. The arm 234 is.supported at the ink cartridge insertion 

direction side, i.e. the lower end in ±his embodiment, by the 

identification block 230. 

20 The arm 234 has a fulcrum 234a about which the arm 234 is 

25 

rotatable to be located slightly inwardly. The cartridge rem.ovin9 

side, i.e. the upper portion side in this embodiment, of the 

arm 234 extends obliquely into an advancing path of an operation 

rod 273 (Fiq. 32B). The grooves 231 to 233 are respectively 

formed with protruded portions 231a, 232a, 233a to be opposed 
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t~ the leading ends of the identification pieces 270, 271, 272 

of the carriage 260 (Figs. 24 and 25). 

By this arranqement, it is possible to make the position 

of the arm 234 constant, while preventing erroneous mounting 

5 :of an. ink cartridge such that positions of the protruded portions .. 

23la,. 232a, .233a and positions of the leading ends of the 
,· identification pieces 270, 271, 272 are·set.in.acco~dance with· 

a~kind of ink in the cartridge. The protruded portions ·23la, 

.... ·,;;~-: .. ·-.,•·23:2at ·2'33·a :may be arranged in such a three-di.rn(an-sicinal manner 

.. l-0· ···that ·the ·positiohs of these protruded portions~ are varied not 

onl:y in the cartri.d9e insertion/removal direction but also in 

.· · the cartridge thickness direction. .This· makes. it possible .to 

. . .. id-ent;ify_.a_ large number of ink kinds or types w.:j.. thout increasing 

·an area where the identification region is· fo::rmed. 

. -l5 · This identification block 230 is used by the ·recording device· 

. 

: 

: 

···~to identify ink k;i.nd based on the positions o-f· the protruded 

portions. To ease the identification of ink kind by a user or 

during assembly, the identification block may have the same or 

similar color as ink, or may be provided with a mark indicative 

20 of ink kind. 

25 

When the ink cartridge is mounted to the holder and the 

arm 234 is pressed by the operation rod 273, the valve member 

225 is moved to establish a valve open state. Consequently, 

the upper ends of the first ink chamber 171 at both sides thereof 

are opened to the atmosphere via: the air communication passage 
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formed by the through hole 203a opened in the v~cinity of the 

second ink chamber 176 and the film 221; the flow passage 205 

defined by the vertically extending wall 204, which Inay be spaced 

at a constant distance from the fraine 174, and the cover In.ember 

5 163; the flow passage 206; and the air communication·passage 

' .. 
173 .. 

That is , .. the·val:ve chamber 168 is communicated via. the through . 

· hole ·201a with the· groove '2.tn,: of th_e. container body 162, and 

is further communicated ·'Vi'a 1:.~he, other end through hole 200, the·.·., ..• ! 

10 region 199a covered by 'the· .. -f:Um,-- and the throu9h hole 198c with 

the bottom surface of the r'ec.essed port:i:on 198; The· recessed . 

15 

. portion 198 is communicated via the air..~permeable fi1m.2$8. with·· .. 

t;~e .one ·end· 196a. of the . .na:r:to\irg.roove 196 forming· the capillary 

of· the container body, thereby being opened· to the atmosphere. 

· · . There may be· an ink ·cart'ridqe that is- mounted to- -the· same 

recording. device as other ·ihk ·cartridges· are. mounted and that 

stores ink, out of which the rate of consumption is larqer than 

for ink in the other ink cartridges. For example, an ink cartridge 

storing black ink is such an ink cartridge. such an ink cartridge 

20 is preferably designed to have a lar9er ink storing capacity 

25 

as shown in Fig. 34, and this is convenient for a user because 

the exchange cycle of the ink cartridge can be made substantially 

equal to the other ink cartridges. 

The cartridge is constructed such that the configuration 

of the opened surface of the container body 162' is the same 
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b~t only a depth W2 is large. By simply varying the depth W2 

of the container body 162 t I the ink amount that can be stored 

in the container body 162' eah be increased. 

The distance from the surf ace of the container body 162' 

5 · to the a~.rangemen.t center of the ink supply port 164' and the. 

memory device 167' is set to be a constant value Wl which is 

.. equal :to that. of· the o.t.her ink cartridge .. In addition, . the · 

. · 

. · 

.. 

ident·i_fication block 230' is mounted to the surface side of the 

container: .b~dy 162'·1 and thus the identificati'bfi block· 2·3o·,, is 

10 · disposed·at the same position as that of 'the other in.k~cartridge. 

~ote that,_.: i;n order to surely apply the .presstng :fotce, to the· 

· .. ;l,nk·s.upply.port 164' when the.ink cartridge i:s mounted, the retaining . 

.member. 1'6.S;' .i:s ·l.o_c:ateii at an offset position. toward t~e..,surfacE!. 

side of the container body 162' similarly to the ink supply port 

15 164·1 • I:n add;i.._tion, the retaining member 166 1 does ·not :have·such 

an o~fset .arrangement as shown, for example, ,in "Fig~;~ .. 34A and 

3413 •. 

Even if the thickness W2 of the container body 162' is larger, 

it is sufficie'nt that a cross.:..sectional area of an ink flow passage 

20 for inducing ink from the fourth ink cha:mber 183' {Fig. 37) to 

the differential pressure valve storage chamber (i.e. a 

cross-sectional area of an ink flow passage corresponding to 

the ink flow passage 188 in the aforementioned embodiment) and 

the membrane valve 212' (Fig. 38) constructing the differential 

25 pressure valve are the same as or similar to those of the 
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aforementioned thin ink cartridge. For this rea.son, the ink · 

flow passage corresponding to the ink flow passage 188 of the 

aforemantioned embodiment is formed such that a recessed portion 

207 (Fig. 3.6} is provided on the surface side of the container 

5 body 162', and the recessed portion 207 is sealed by the film 

255'. (Fig. 38) bonded to the surface of the. container body 162'. 

The recessed portion 207 is communicated at its lower end via 

a through·hole 207a.(Fig. 37) with.the four.th in·k chamber 1.83' 
. . 

:;•·. «.10 

and at its upper end via· a ·throuqh ho:J.e 207b (Fiq. 37) with the 

throuqh hole 189' serving as th~ tilter chamber: That is, the 

x:ecessed ·portion 207 i·s co:m:m.un.iqated at its .uppl?r and. 'lower end 

with. the inner side of .the container body.1.62t ... 

~ .• . .. . .... 

. · 

· The wall 184' defininq the ·flow passage behind.the 

differential pressure valve storage cha:mber 193 1 has a height 

15 · J from the surface of the container body 162', which is snraller 

·.than the width W2 of the containe~ body 162' / as shown. i:n· Fig. 

39B. A. film 209 is sealingly bonded to the wall 184' . 

In this arranc1emen.t, ink is sucked up from the through hole 

207a at the bottom of the fourth ink chamber 183' to upwardly 

20 flow in the ink flow passag~ defined by the recessed portion 

207 and the film 255', flows out from the through hole 207b at 

the upper end of the recessed portion 207 and passes through 

: the filer 215' to flow out to the surface side of the container 

.. 

body 1~2 1 • In addition, the through hole 207b and the through 

25 hole 189' are communicated with each other via the recessed portion 
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l8.9a' (Fig. 37). 

Subsequently, the ink passes through the tear-drop-shaped 

recess 190b' (Fig. 36) in the surface side of the container body 

162 ', and flows via th.e recessed portion 184a 1 into a region 

5 defined by the ·walls 18 4 '. and the film·. 2 O th i. e .· the back side. 

of.the differential pressure valve storage cha.lnber 193!, 

Subsequently, similarly to the aforementio~ed ·e~odiment1 tq~ 

ink flows into. the ink supply port 164' by opening and closinq 

the me?nb.rane ·valv.e·. 212 1 in accordance with a neqatiV~ p·:re'S.S\ll:fe: · 

10 in the ink s.upply port 164' . ........ 
• , .• .I. 

. . . If.· t~e · flow passage ~rom the fourth ink chamber 183' ··t-O ,_ 

the ~ifferential pressure valve storage charnb"er.193? is constructed· . 

as mentioned abo.ve, a. dead space can be· reduced and ink-·-can-'-l:',re. 

effectively used in comparison to case where the wall 184' ---is 

15 simply formed·'1:o .. -.have ·the same haight as"that of the cont·airt·e-r · ·. 

l:>ody· 162 r ~ -·.·· 

In the illustrated example, since the height of the wall 

184' defining the flow passage behind the differential ·pressure 

valve storage chamber is lower than the height of the frame 174 1 

20 and wall 170' defining the upper section ink storage chambers, 

the third and fourth ink storage chambers 177 1 and 193' 

su.bstantially form a single ink storage chamber in the thickness 

direction of the container body. 

The ink cart:ridge thus constructed is finished as a commercial 

25 product by overlapping and bonding a decorative film 257, 257' 
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onto the film 255, 255' bonded to the surface of.the container 

body 162, 162' as shown in Figs. 29, 30 and 38. 

This decorative film 257, 257' is preferably formed with 

a tab 257a., 257a' corresponding in position to the ink injection 

5 ports 180, 18·1·, 180', 181' so that ink injection ports 180, 191, 

190', 181' .can be sealed by the tab 257a, .257a' •. · . 

.. . . In the aforementioned embodiment, the.second.ink·charnber-

.... _,, .. ;:-,:: 176, 176' and the thir.d ink chamber 177, 177' _are coromunic.ated 

·- , -.. • ·.·,:,<. '· :.• wtth each other only through the '-''recessed port:foh l7"5a, l '7 Sa 1 

...... 
. · 

,-,1 Q ·' .fo.rmed in the lower portion of the wall 17 5~ ·~115 t so that fun:ction 

,,,- .. o:f: an ai:r: bubble trap chamber is added to 'the .. sec'Ond· ink cha.Illber. 

· -.1:76,· .. 176.' .(see f.igs. 40 and 41). Howevel:;;. a:·s shown. in Fi.qs . 

..... : ....... 4.Q .and 41, ·a recessed portion _l75b; 1,7.Sb':.Illay be also formed "J!C- I ~ 

, . . · · ±n the· upper .portion of the wall 17 5 1 17 5' . In this case,-· even 

_. --· ,.q,_5 '· -in.case of such ink as to be likely to be concentrated·or precipitated· 

at a lower portion, for example, pigment ink; coru:entrated pigment ... 

in the second ink chamber 176 is allowed to flow into the third 

: 

.. 

.. 

ink chamber 183, 183' throuqh the recessed portion 175a, 175a' 

while the solvent component is allowed to flow into the third 

20 ink chamber 177, 177' through the upper recessed portion 175b, 

175b', thereby facilitating agitation of the pigment and the 

solvent component. That is, the ink concentration can be made 

uniform . 

In the aforementioned embodiment, the differential pressure 

25 valve storage chamber is disposed in the upper section ink storage 
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c~arnber in view of convenience of the layout. The similar ef feet 

can be obtained even if the differential pressure valve storage 

chamber is disposed in the lower section ink storage chamber, 

or disposed·to extend across the upper and lower·section ink 

5 · ·storage chatnbers·. In this case, the flow passages. are arranged 

to communicate ink in the upper section· ink storage chamber with 

.the .inflow.side o.f:the·membrane valve, and.to· communicate the· 

outflow side of. the,membrane·valve with the ink·supply port. 

FUrther;.·, iw-the ai.orementioned embodiment, the filter 215,. .,,_ 

10· ·21s 1 of porous material· is.installed in"the "through hole 189 

·.in the Vicini ty·-of the di"fferential pressure val v.e storage chamber. ,._, 

.~The similar. effect. can be obtained even if a .plate-like. m~sh-

fil ter -27 3. is -pro,vided· in a s~=retched m.ann'e'r :to cover the ·through· 

·holes 194a of the wall·194 of the differential pressure·valve 

15 ·storage chamber 19·3 ·(s-ee· Fiq.· 42}. 

20 

Selected· one, or·both of the filter types.made of the porous. · · {· 

material and the plate-like f.il ter may he used depending on a 

kind of ink to be stored in the ink cartridge . 

In this embodiment, three ink storage chambers are formed 

in the upper section, but even if a single ink storage cha.nlber 

is formed in the upper section, it is possible to obtain the 

effect of reducing the variation of the water head pressure actinq 

on the membrane valve as mentioned above. By forming two or 

more ink storage chambers, and by communicating these ink storage 

25 chambers one another at the bottom portion{s), a space created 
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in each ink storage chamber as a consequence of ink consumption 

can be allowed to function as an air bubble trap space, thereby 

eliminating entry of the air bubbles into the negative pressure 

generating mechanism as much as possible. · That is, the lowering 

5 . of pri~t quality can. be avoided. 

In the aforementioned embodiment, the ink supply port is 

· formed in .. the .. bottom surface of the cartridqe, .. but. the similar 
: 

e~fect· can be obtained even if the ink supply p~rx is formed 

.. . -. ·. ~- .. · . in• t:.he ·side surface. In case where this arrang·e!l\en:t is' adopted, 

10 a·mamber operated in conjunction with the ink cartri"'dge insertion 

, ,,;. · · proee·ss -i:s modified and oriented to·•m.atch with 'the in·sertion 

· .direction. T-lii·s is. a matter of design modi.fication. 

•· • :<. .. · · ':·.·.As described above, according to ·the present invention, 

: 

: 

since ink in the upper .section i:s supplied via the negative pressure 

15 · ,gen~ting means to the recording head, the pre·s:s·ure varia"b'ion 

stemming·from the change in ink amount canbe.positiVe'ly.prevented. 
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WHAT IS CLAIMED IS: 

l. An ink cartridge for an ink jet :recording device having 

a recordinq head, comprising: 

a container including: 

a lower section ink cha?nber; 

an. upper section ink.ch?ilrlber; 

.. · ... an ink supply port for supply.ing ·ink to .the recq~ding . 

·head; ., .... 
• , ....... j •• -

an ink sucti·o:n pas~age. connecting the lower section 

ink chamber· to the upper section ink cha.Inber; 

.. ... :; ·an ink .. flow passage~:;.c.onnecting·the upper section ·ink . :- · . 

~ham:ber to the ink supply port~ 

.· ·an ah: communicat16n: portion communicating the· lower 

section ink c:haniber ·with the:; -atmosphere; and 

a neqative·pressure ·geti'.E}'.r.atihg mechahism arranged in the 

container: ·and disposed in ·t~ ink flow passage.-.· · · · ·.·· 

2. The ink cartridge according to claim 1, wherein. the 

negative pressure generating mechanism includes a differential 

pressure valve having a membrane valve. 

3. The ink cartridge according to claim 1 or 2, wherein 

the upper and lower section ink chambers are partitioned by a 
wall that is provided in the container to extend substantially 

horizontally . 

4. The ink cartridge according to any one of the preceding 

25 claims, wherein the upper sec.tion ink chamber is divided into 
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a.plurality of chamber regions by at least one wall having a 

communication port at its lower portion. 

5. The ink cartridge according to claim 4, wherein a first 

slope is formed at an outflow side of the coromunication port 

5 of the wall. 

6. T}?.e i.nk cartridge according to any one of the prec_eding 

claims, . wherein .a second slope is formed ih· the.-.inb.cha:rnber -to 

.. be oriented in a moving direction of a carriage-of· "Che recordi'ng 

·device_ when~ the ·ink cartridge is mounted to the:· ca.rrtage .· -

.. 

.. 

.· 

10 7. .- .'llhe ink .cartridge accordib.q to any one of the prec·edin.g 

claims , fu:.r.ther ·comprising: .. : ·,·_.• .. - .. ', 

.. a filter disposed in the flow passage to.be located b.etw~en 

·the upper section ink ·chamber and the negative pre·ssure q~n:~t'·ating .. 

mechanism, and upstream of the hegative pressure generating 

15 mechahism·.-." · 

20 

. 8. i-The. ink cartridge according to any one of 'the pr~ceding. 

claims, wherein an inflow port of the ink suction passage is 

set to have such .a cross-sectional area as to hold ink by capillary 

force. 

9. The ink cartridge according to any one of the preceding 

claims, wherein the ink suction passage is defined by a recess 

formed in the container, and a film sealing the recess. 

10. The ink cartridge according to claim 4, wherein bottom 

surfaces of the chamber regions are formed as slope surfaces 

25 that are located to be lower as the chambers are located more 
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do1Wnstream. 

11. The ink cartridge according to claim 4, wherein the 

most downstream one of the chamber regions·, which is the closest 

to the negative pressure generating mechanism, is communicated . 

5 with the neqativepressu:re qeneratinqmechanism via a flow passage 

ext~ndinq substantially vertically. 

. :· -.~:.: ~ ,_ 

12 ... The ink cartridge according to claim 11.;. wherein the·· 

flow passage extending substantially vertical~y is .. defined by 

·:·:-;·..;. .: ... "" '· .a .groove formed in the container. and_.~ film sealing the groove. 

13. The ink cartridge accordi~9'. to any one of 'the preceding 

...... • I~ 
. c~aims, wherein a frame i:s formed to surround an outer periphery· 

,, of .the upper section ink chamber and to defin'e.a space coinill.unicated · ·. 

"'. . . ·with the lower section ink chamber at both sides of ·the frame .. • •. "!:···- ..•. ;.1· - ·.· . ·:·-·. "-. . . 

. ~ . . : 

15 

. .... .. 

.. 14. The:ink cartridge according to claim 13, wherein the 

frame has a wall that vertically divides the container into the 

·: · .. . u~pe.r:. and ·lower ink c:::hatnba:rs • 

.: 

.: 

.: 

15. The ink cartridge according to any one of the preceqing 

claims, wherein two chambers are formed in a surface of the container, 

which are divided by a film having air permeability and ink repellent 

20 property, and the lower section ink chamber is communicated with 

one of the chambers. 

25 

16. The ink cartridge according to claim 15, wherein the 

other of the two chambers is communicated via a passage formed 

in the surface of the container with the atmosphere . 

17. The ink cartridge according to any one of the preceding 
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c~aim.s, wherein the lower section ink chamber is communicated 

with the atmosphere via. a flow passage that extends from a vicinity 

of an upper portion of the lower section ink c;:hamber to a position 

above the upper section ink chamber. 

S -18. · The ink cartridge according to claim 1, wherein·the 

container incl~des a box-like container body having an opening 

and a bottom, and a c::6ver tneniber sealing the open.ing of the container 

body. 

19:.-··"·T·he· .. .-fnk cartridge ·according to claim. 18, wherein ;at-: -

10 least one of the ink chanibers is formed by sealing the opehi:ng: .. 

15 

of the .container body with a film. 

20. The ink·cartridqe according to claim 18,. wherein· an 

· li:nterior of·'the container body is partition'ed by forming: a."fr.am~;.: . 

and the upper section ink chamber is defined by seaJ;ing an opening 

of the·frante wi'th·a film. ~. ; .. " .. 

21. The ink cartridge according to claim 20; wherein th;e .. 

frame is spaced at a distance from an outer peripheral wall of 

the container body . 

22. The ink cartrid9a according to claim 21, wherein the 

20 lower section ink chamber is opened to the atmosphere via the 

25 

space between the frame and the outer peripheral wall. 

23. The ink cartridge accordinq to claim 21 or 22, wherein 

a recess is formed in a region corresponding to the space between 

the frame and the outer peripheral wall. 

24. The ink cartridge according to claim 23, wherein the 
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recess is formed in the surface of the container body. 

25. The ink cartridge according to any one of claims 20 

to 24, wherein an interior of the frame is divided into a plurality 

of chamber regions by at least one wall having a co:r:nmunication 

5 port, the chamber.regions being arranged horizontally: 

. 26 .. Th~ ink.cartridge according to claim 20, wherein the 

negative. ·pressure .generating mechanism is. stored in a ·region 

where the upper section ink chamber is defined by the frame . 

- ..... ;.. ~ t .:. ;.·-.. .. :. 27. The ink cartridge according to any one of the preceding 

··10.· :'.·claims, 'wherein an ink fnj ection opening is located· in the vicinity 

· of the ink suction pa.ssaqe. 

28 ~ . .An.in.k cartridge for an inkjet recording devic;:e .havin:q 

. .' ' .. . c. .·. ; ~ .: a .recording he ad, comprising: · ·- - - -· 
: 

15'. 

: 

20 

a container including: 

an ink chamber; 

an ink supply port for supplying ink to the recording 

headi 

an ink flow passage connecting the ink supply port. 

to the ink chamber; and 

an air communication passage communicating the ink 

chamber with the atmosphere; 

a negative pressure generating mechanism arranged in the 

container and disposed in the ink flow passage; and 

: an air communication valve connected to the air communication 

25 passage, wherein the air coII1ID.unication valve normally maintains 
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a valve closed state, and is opened when the ink cartridge is 

mounted to the recording device. 

29. The ink cartridqe according to claim 28, wherein the 

. air communication.valve is communicated with the. atmosphere via 

s a· capillary. that is defined between a narrow groove.formed in 

a surface of the container and a film sealing the narrow groove. 

10 

15 

·. · 30.. The ink cartridge according to claim 28 .or 29, wherein 

an air. chamber is forme.Q. to be separated from the ink chamber, .· 

and the air chaml:»er i~, ~o;n.r.i,ected to the ink chamber by the· ~a.2:-.r" 

communication valve that i,,e 1,l;r.qedby an urging mechanism to normally 

maintain the valve closed state and that ·is opened when the ink 

cartridge.is.mounted to the recording device .... 

31. The ink cart.ridge ac;:co.rding to claim 301. wherein the 

air c::haniber is connected to the ink chamber by a cylindrical 

space, and the valve includes a valve member·arranged.in the 

.. 

· .... ·· ·'· 

I:·· 

·cylindrical space to s:eal a lower porti·on .of the cylindrical ·-~· 

space. 

32. The ink cartridge according to claim 31, wherein the 

: valve member includes a vertically extending slider and an elastic 

: 

20 valve part provided at a lower portion of the slider, and a spring 

is attached to an upper portion of the slider to urge the valve 

25 

part upwardly. 

33. The ink cartridqe according to claim 31 or 32, wherein 

a window is formed in the container to be confronted with an 

upper end of the valve member so that the upper end can be depressed 
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from the exterior through the window. 

34. The ink cartridge according to claim 33, wherein the 

window is sealed by an elastically deformable, air i.tn.pe.rm.eable 

film. 

5 . · . 35. The ink cartr idqe according to any one of .the preceding 

claims 30 to 34, wherein the air chamber is opened to the atmosphere 

·:via a capillary formed in the surface of. the contai~er ~ .. 

·. J6. The ink cartridge according to claiJ? 35, .·wherein the 

:· ;;' .:::.'.\!·-" · capil!lrary i's defined by a meandering groove ,formed in the surface· 

-10 · of thetontainer and an air impermeable film sealing-the-meandering 

.. 

•' 

.. 

.. "'. groove • · ... 
37. An .ink cartridge for an ink jet recording dev.ice having 

.. ·a -reco:tding·"head, cbmprising: 

a container including: 

·.• · ... 

15 .. an lower section ink chamber; 

·~ ••• ,"Ii .an upper section ink chamber; 

20 

25 

an ink supply port for supplyirig' ink to the recording 

head; 

an ink suction passage connectinq the lower section 

ink chamber to the upper section ink chamber; 

an ink flow passage connectinq the ink supply port 

to the upper section ink chamber; and 

an air communication passage co.m.tn.unicating the lower 

section ink chamber with the atrnospher~; 

a negative pressure generating mechanism arranged in the 
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container and disposed in the ink flow passage; and 

a filter of a porous material, provided in the ink flow 

passage between the negative pressure generating mechanism and 

the upper section ink chamber. 

5· 38.· The ink cartridge according to claim 37 1 wherein the 

filter is provided in a region opposing the negative.pressure. 

~enerating·mechanism. 

39. The ink cartridge according to claim 37 or 38,· wherein 

· · ·. a part of the ink flow··pa:s;sa.ge,: .which connects the upper section .•. ·.::.·· · 

· 10 ·ink chamber to the filter, is·. fQr-med in a circuitous manner in 

a vertical plane, and located i~ the vicinity of a region where 

the f.il ter is provided .. 

40. The ink cartridge acc9rding to claim 39, ·wherein the 

.. circuitous flow passage is partially enlarged to:form an air 

.· 

.. 

15. bubble trap reqion. 

20 

41. The ink cartridge according to claim 3], wherein the 

filter is arranged in a through hole formed in the container, 

and the through hole serves as a part of the ink flow passage 

between the negative pressure generating mechanism and the upper 

section ink chamber. 

42. The ink cartridge according to claim 37, wherein the 

filterisarrangedinarecessprovidedbehindthenegativepressure 

g~nerating mechanism. 

43. An ink cartridge for an ink jet recordinq device, 

25 comprising: 
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a container having an ink supply port; 

at least two ink chambers vertically partitioned by a wall 

in the container, one being located substantially in an upper 

section and the other being located sUbstantially in a lower 

5 · section; 

10 

15 

an ink flow passa9e connecting a bottom region of the lower 

section ink chamber to the upper section .ink chamber; and 

a .differential. pressure valve disposed. in a flow pa-s·sage .. 

connecting the·ink supply port to the upper sectioa ink·cha.mber:, ;_ 

ln a region·-~of the upper section ink chamber. 

; · 4~. · .The ink cartridge according to claim 43, wherein .a. 

fil"ter chamber and a differential pressure valve storaqe·cham.ber· 

are fb:rmed· in the upper section ink chamber so. that ·t:he filter. 

chamber is .located at an upstream. side and the·valve·storaqe 

chamber is located at a downstream side, and wherein the filter 

. chamber and the valve storage chamber are.partitioned .by a"Jcomm.on 

wall. 

45. The ink cartridge according to claim 43 or 44,:wherein 

an upper region of the filter chamber is communicated with the 

20 lower section ink chamber via a flow passage that is formed in 

25 

a circuitous manner at least in a vertical plane. 

4 6. The ink cartridge according to any one of the preceding 

claims 43, 44 or 45 wherein the upper section ink chamber includes 

two ink storage portions connected by a flow passage . 

4 7. The ink cartridge according to claim 4 6, wherein each 
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of the ink storage portions is an ink inflow port and an ink 

outflow port that are located in the vicinity of a bottom portion A 

·48. An ink cartridge for an ink jet recording device, 

comprising: 

a container having an ink supply port; 

at least two ink chambers partitioned in the container, 

one being located substantially in an upper·section·and·the other 

-being located substantially in a· lower section; · .. 

·i· e;;.:;:<"''-;.:~; ·: ·. · __ an ink suction passag:e :.connecting: _a bottom region of the 

-:- 10. . lower section ink chamber to a bottom region of the upper section 

... . . . ~- ink chamber.; and . 

a ne9a:ti ve pressure generating mechanism provided in a flow .. 

passage connecting the upper section ink chamber to the ink supply· 

.. port" . 

15 

.. , ... ·:,· . 

49. The.ink cartridge according to claim 48; wherei.n the 

upper section ink chamber is partitioned by at·least·one wall 

into a plurality of reqions which are communicated, at their 

bottoms, with one another. 

.. 

.. 

50. The ink cartridge according to claim 48 or 49, wherein 

20 a filter is arranged in a flow passage connecting the upper section 

ink chamber to the negative pressure generating mechanism. 

51. The ink cartridge according to any one of the preceding 

claims 48 to 50, wherein a.n inflow port of the ink suction passage 

has such a cross sectional area as to hold ink by a capillary 

25 force. 
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52. The ink cartridge according to claim 51, wherein the 

ink suction passage is formed by sealing a recess formed in the 

container with a film. 

53. The ink cartridge according to any one of the preceding 

5 claims 49 to 52, wherein bottom surfaces of the plurality of 

regions in the upper section ink chamber are arrangedprogressi vely . 

·lower as the·regions are closer to the negative pressu.re generating 

mechanism. -

54 .~ ·.The.ink'.ca:rtrt.dge 'according to any one of the pre.aadinq-.·-.-.·-. : · ·_ "-

10 claims 49 to 52, whe\Lein the most downstream one of the regions, . -·~ -

which is closest to the negative pressure generating. mechanism, -· 

is· 

20 

is communicated with.the neqative pressure generating me·chanism· . 

via a flow passage -that -extends substantially vertically.· - - ., · --

55. The ink cartridge according to claim 54, wherein· the· __ 

flow passage -extending substantially vertically is formed .by •'· 

sealing .. a groove-like- passage, formed in an- inner portion· of 

the container, with a film. 

56. The ink cartridge according to any one of the precedinq 

claims 48 to 55, wherein a space surrounding the upper section 

ink chamber is com.rnunicated with the lower section ink chamber 

at both sides. 

57. The ink cartridge according to claim 56, wherein the 

space is defined by a frame-like wall, ~ part of which is a wall 

div~ding the container vertically. 

.. 25 58. The ink cartridge according to any one of the preceding 
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c~aims 48 to 57, wherein two chambers parti tionedby an air permeable 

and ink repellant film are formed in the surface of the· container 

body, and the lower section ink chamber is colninunicated with 

one of the chambers. 

59. The· ink ca~tridge according to claim 58, wherein the 

.other of the two chambers is communicated with the.atmosphere. 

· ·through a passage formed in the surface of the.cpntainer body. 

60. The ink cartridge according to any one of the preceding 

h.•·! ,: . ···, :claims 48. to 59, wherein an ink injection po.rt .-±s located in 

"10 · the Vicinity of tha ·ink suction pas.sage. 

·~ 6L The. ink cartridge accordinq to any one of the· preceding 

claims 4·8 to 60·, wher.ein the container includes a· container.main" 

:body having an ·opening and a bottom, and a cover ![\'ember s·ealing 

the opening, the upper section ink chaniber is· defined by a ··wa11 

·15· .. fo.rm.ed in the container main body and a film, :and the· negative 

' · "Pressure. generating mechanism is arranged in -a recess· formed· · 

in the surface of the container body. 

62. The ink cartridge according to any one of the .preceding 

claims 48 to 61, wherein the lower section ink chamber is 

·· 20 communicated with the atmosphere via a flow passage extendinq 

to an upper raqion of the qontainer. 

63. The ink cartridge according to any one of the preceding 

claims 48 to 62, wherein upper secti.on ink chamber is divided 

by a wall having conununication ports at a bottom portion and 

.· 25 an upper portion. 
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64. The ink cartridqe according to claim 61, wherein the 

recess for the negative pressure generating mechanism is formed 

with a through hole, an ink chamber side opposite the recess 

is sealed by another film, and the recess is communicated via 

·s a filter with the upper section ink chamber. 

65. The ink.cartridge aceording to claim 61, wherein a 

:meW'.>rane valve and a membrane val Ve.holding plate. having a rec.ess 

defining a flow passage fo~ .communication with the ink supply 

port are arranged-·in the :ri.eceS'.5;- and the recess is sealed by_ .. ··..:.:· 

~o a film bonded to the surfac~·of the container body. 

· 66 ... The ink cartridg.e;ac.cording to any one of the preceding 

. claims· 48 to 65, .. further. comprising: .. 

an air communication. valve, eommunicating the lower. section 

ink chamber with the atmosphere., the air communication ·valve 

15 · 'normally maintaining a valve-closed state ·and being opened when 

the ink cartridge· is mounted .to the recording device.· 

67. The ink cartridge according to claim 66, wherein: 

the air communicatiorr valve includes a valve member 

.. 

elastically urged by a spring to normally maintain the valve 

: 20 closed state and to be opened by an external depression; and 

the air communication valve is sealed by a film elastically 

deformable by the external depression. 

68. The ink cartridge according to claim 67, wherein the 

valye meltlber has a sealing portion made of elastomer. 

: 25 69. The ink cartridge according to any one of the preceding 
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c~aims 1to42 and48 to 68, wherein thenegativepressure generating 

mechanism is arranged midway along the flow passage connecting 

the ink supply port to the upper section ink chamber. 

70. The ink cartridge according to any one of the preceding 

5 claims 43 to 4 7, wherein the differential pressure valve is disposed 

midway along the flow passage connecting tne ink supply port 

to. ·the- upp.er section ·ink chamber • 
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