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;~·.···' ·~~~-- 1 An Ink Tank Unit~ an Ink Jet Cartridge Having 

·.~.···· 

Said Ink Tank Unit. and an Ink Jet Apparatus :t. 

- Having Said Ink Jet Cartri~ge 

5 BACKGROUND OF.: THE INVENTION· -

Field· of· the.Invention 

_ . · : > .. :< The.~'present invention relates to an ink tank. 

unit·~or storing.the ink to be supplied to a rec6rding. 

- - head unit for tJ:te :recording by discharging the ink, an 

:_ :::--10. i.nk: · .. jet car~ridge havins said"".unit, and as ink j"et 
,•, ... · .. 

apparatus whic;h · perfo:c:ms the recording wi1:h said 

cartridge mounted thereon. 

· Related s~ckgrotind ·Art 
.: ····.·.· 

Recording apparatuses whiCh have the f·eatures of 

.·is· printer,· c0pying .machine, facsimile etc., or are useful 

as the.output dev~ce for the .complex electronic· 

equipment .includi~g a computer or a word processqr,·or 
. ~ 

the work· station, are configured to record-the image 

into the recording medium such as paper or plastic thin 

20 plate, based on image :tnformation. Such recording 

apparatuses can be classified.into the ink jet system, 

the wire dot system, the thermal system and.the laser 

beam system, depending on the recording method. 

A re.cording ~pparatus ·of .the ink j.et system (an 

25 ink jet recording apparatus) performs the recordi'ng by 

discharging the ink from recording means (recording 

head} onto the re~ord.~tig medium, havi~g the fol:lowi·ng · 
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1 advantages. The recording means can be made compact, 

· high defi_ni tion image can be recorded at high sp~ed, 

the ordinary paper can be used for the recording 
I 

without any special treatments, the· running cost is 

· ·s · .. low, the noise is small ·owing to the non-impact method, 

and the color.image is easily recorded by using color 

·· inks.•. In . particular, ·~··. line-type recording apparatus 

using recording means .. of the line-type in ~hich ·ii nmnber . 

of .discha~ge ports are.arr~ged in a direction of sheet 

10·: .. \,width allows the higher speed ·recording.· 

Specifically, .recording. means . (recordi~g ·head) 

of the ink jet system of discharging the ink by the 
:·'"·-· .... 

use of heat eneJ:gy ca:n. be easily fabricated with an 

arrangement of liquid. chann.els (disqharge ports) at high· 

·. 15 density by forming elec.trothermal converters, electrodes, 

liquid channel. wal:ls , and·· a- celling plate as the film on 

a substrate through a semiconductor fabrication process. 

such as etchi~g, vapor deposition or sputtering, .thereby 

20 

allowi~g· for the further co~pact construction. 

An ink vessel: for use in the ink jet recordi~g 
.. 

apparatus is requireq to excellently supply the ink 

correspondi~g to an ink amount to be discharged from the . 

recordi~g head duri~g the recordi~g, and have no ink 

leak~ge thro~gh the discha~ge ports when the recording .... · ·. . .. . 
·.· 

2 5 is not performed. 

If the ink vessel is of replacement type, the 

ink vessel is required to be easily mounted or demounted, 
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1 without ink leakage, and surely supply the ink to the 

recording head. 

·one of the ink vessels useful for .the ink jet 

recording apparatus .. is of a constitution as disclosed 

>: ·S: _in ~Japanese Laid-Open Patent Application No. 63-87242 
. .. ·.·: . 

. · , .... 

(hereinafter referred to as a first conventional 

example)_ , that is, an ink jet recording cartridge 

having.·a.·plurality of ink injection orifices with a 

foam~d member.disposed within the ink vessel. 

. :-:~- .... 

·.''·: .. 
.. '.: 

.. :· :·::.; ... :.:~O.. ·-.··;;~·:"S::'·•y.•.;::::~:.·:.:.::,··:.'.l'~s-~.ink:,ve~~el_..can. store the ;ink in a porous 

•'·' · · m·editim such as polyurethane foam which is a foamed ~. 

.:···· ;·. 
member :owing _to negative pressure caus_ed by capillary 

'force'of .. the f~am and hold the ink therein (p~event ink 

.. · ·· leak~ge. from the ink vessel). -_ · 

. · .. ·15 Also, Japanese Laid-Open Patent Application No • 

2-522 · (hereinafter referred to as a second example) 

discloses an ink jet re.cording. cartridge provided with . ::-

a·porous.member between a primary ink reservoir.and a 

secondary. ink reservoir and between the secondary ink 

.20 reservoir and the ink jet recording head. 

In this invention, by disposing the porous member 

only in the ink flow pass~ge but not containing it in the 

ink reservoir, the ink storable amount is increased as 

compared with that of the first conventional example. 

25 Also, by providing the secondary ink reservoir, ·the 

ink distribution or the air flow when the temperature 

rises or durip.g the recording can be regulated to 
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1 stabilize the negative pressure of the recording head.· 

However, since in the first conventional,f example, 

~h~ ink storing _portion ~eeds the foam substantially 

over its entire area,- the filling amount of the ink is 
.. 

s ·.restricted,_ with. more ink _unused.and left in the fo~-, 

resulting iD: aproblem that the ink use efficiency is. 

bad. . And. there·· was ·a further problem that.· remaining .. 

amount.of ink-is· difficult to detect, -and the· sub~tantially .. · .... 
. . 

. . constant ·negative pressure is difficult. to attain :duri~g 
. . ·. . 

:~ ·. ·: :\\t;~~::·;.\~,;J:O. ·::,- :. -t~e :pe~.iod ·bf. 'consuming ·the ink •. 

-~:.-. . 

. · . . . 

Also,·. as seen· in the first .conventional ·example_, 

in an ink cartridge hC!lving. the form of ins_erting a foam .. 

into the.ink storing portion, the corner _portion·of the 

foam may· be dist~rted~ depending ori theway of inserting 

15 the foam,· when inserting .the foam,· bringing about. uneven · 

cqmpression distriputi_on of ·the.whole foam, with the 

possibility that the·ciistribution of the ink in the ink 
::.· 

storing portion is biased. 

In this case1 due to a bias of ·n~gative· pressure 

20 generati~g power, the· ink flow ·passage_ may be disrupted · 

. even if the ink is sufficiently stored, causing a 

discharge -failure, or possibly ink leak~ge upon i~pacts 

as the ink is concentrated near· the atmosphere 

communicating port. Accordingly, when inserting the 
-~· .... :··.: . 

25 foam into the ink cartridge, there is requirement'· for 

the high precision, with_ great restrictions on the 

manufacture. 
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On the other hand, in th~ second conventional 

example, the porous medium as a.negative pre!?.sure 

· generating member is sufficiently impregnated with the 

:ink because: a negative pressure.generating member is 

·. 5 . disposed in the ink flow passage when t_he 

10 

·recording is . not. p·~rformed ,··.causing insufficient 

generation· of negative pressure with ··capillary force of 

_the.porous medium, resulting in a problem tha1;: ink 

leakage is likely· to. occur through ori·fices of ·the ink 

.jet reCQrding head. ~Y ·sligh.t ·impact. 
··~ .. ;._· ~- . 

Also, . in the technfcal fields o·f recording 

ti~ing the :i,.nk,· ·ther~ is: a cqntact .recording technique 

_for- us.e .with··~~- pl~~ter~-·· In.· ~hi~- ~~nt~ct :-r~cordi~g· 
technique, the ink supply is· typically made to a 

; 15 recording -core or wick· having ·ink absorbabili ty and 

retainabili~y .lik~ a felt-tipped pen. 

Orie example of . the ·ink. supply form i:q the above 

conta,ct recording. technique .is Japanese .Laid-Open 

:tJtility Model· Application No •. 57-16385. This discloses· 

20 a recording instrument pen relying on the use of a 

recording core :(porous ink.absorptive core} for 

recording in contact with the ·recording medium. 

The invention which this official. gazette 

discloses adopts a constitution of comprisi~g a cen~ral 

25 chamber having a recordi~g core, a first flocculent 

fiber in contact with the recording core, and a second 

f locculent fiber havi~g small amount of ink absorbed in 

the upper atmosphere communicati~g~port side and being 

I 
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1 less permeable to the ink than the first flocculent 

·fiber, and a closed type ink storing chamber fro~_ which 

the ink can be supplied via a communicating hole to 

.,_ . either side of the central chamber. 

·. 5 With this constitution, the air withi"n the closed 
' . 

type ink storing chamber expands due to· rises in the 

.-: ·ambient ·temperature, so that the ink within the closed· 
. . -~ 

.· , · :. '· .. : . · .· · _type ink storing chamber flows into -the first ,-~ 

·:. ·. .. . . . . ·flocculent ·fiber. . The .ink ·exceeding the acceptable 
'· :' ·:·:,·· 

. ·-· .... 10 .·impregnated amount of the first flocculent fiber is 

.. · -:·. · ... .· impregnated by . the s eoond fl~cculent fiber, thereby . 

preventing the ink overflowing from.the recording core 

·'··' 

. ··:.• 

.. · 

and dripping down.· 

. · Also, there is provided a_. groove of fixed width 

.15 · to. cause the expanded air to escape into the atmosphere 

communicati~g port, when one·o~·two closed type ink 

stori~g chambers is only filled with ·the air, the_, groove 

_extending from the uppermost end to the lowermost end 

of a lateral surface different from that of a ·partition 

20 wall between the central chamber and the closed type ink 

storing chamber, as disclosed above. 

However, in the above contact recordi~g instrument 

pen, no attention is paid to the stable generation of 

n~gative pressure serving to prevent ink leak~ge from 

25 the recordi~g unit in the ink jet technique which·'· 

involves a non-·contact recordi~g. 

Also,· the consumption of the ink from the ink 
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1 storing chambers.on both sides is not necessarily 

identical, but it is pointed o·ut that the ink. ofs.one 

ink storing chamber may be possibly exhausted ahead. 

·5 

. ·:. · .. ·.· 

•. . I • 

Some attention is paid .. ·· concerning the ink l.eakage from .. ••· 
. . . : 

th~ recording core due to environmental changes in this 

. case, but i·n· the.· ink ·jet· recording. ·field, some problem · . 

· such -as the disruption of. ink . fl.ow passage, or .the 
·· ... 

. penetration of air bUbbl.~s · into ··the recording portion· 
_ .. · . 

· - · -. · . may occur •. . ... ... 

"'·.· 

,. -· .. io.··· · ·. .To· solve the· above.background problems1·the 

~ .·. 

~present . inventors have previously made an application of, 

· as ·the .ink v~sse~ suitable for the ink jet print 

·.·technical field, -.an ink jet cartri~ge havi:ng both 

_featlires of the capability· of supplyi:ng · excellently 

· ·_. 15 . the ink in the amount .correspondi:ng to that disch~ged 

. from the· recordi:i;ig· head duri:ng printi:ng_, and the 

expedience of havi:n9 no ink leak~ge from the d.isqh~ge-
:~-· 

ports when the printi:i;ig is not performed (Japanese Laid­

Open Patent Application No.· 4-198474, Japanese Laid-Open 

20 Patent Application No. 4-198681).. 

Herein, it has been· found that the fundamental· 

constitution effective for the ·ink jet characteristics 
,·. 

is one havi:ng a first accommodati:ng chamber which is a 

n~gative pressure_generati:ng member receivi:ng portion 

25 havi:ng an atmosphere communicati:ng p6rtion for 

communicating to the atmosphere as well as receivi:ng a 

n~gative pressure generati:ng member as well as, and 

..: 

.· .. 

.. ~:·; -~ :~ 
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.l a second accommodating chamber which communicates to 

the first accommodating chamber but· lies in 
... 

· · substantially closed state, _and which is an ink 

..... · .. ·. storing ·portion for directly ·storing the ink to be 

.· S.· · supplied to: the. first accommodating chamber (hereinafter 

. · .. · 
· .... 

. . . .. .~ ·. 

.· re~erred to as a· presupposed constitution) • 

· .... Because this· constitution has a tank structure 

in.which the negc;itive presslire can be made substantially 

constant for .most of the term from the initiation of 

· . ·• 10 . using t~e- h:ead ··car:t:ridge to the. termination ,thereof, 
... · .. 

· it ·is. po.ssible to provide a .replacement-type head 
... ··: .... 

··. · .. 

. . car.tri~ge cµid · an ink jet head and a ·printer which can 
.:: . 

cope with the high speed ·recording •. 

· Further, ··iii recent years , . the ink jet recording .·· 

.. 15. ··art is not only applied. to the printer, bu·t also employed 

in the communication technical field such as facsimile, 

the copy~~g machine field usable for the l~ge pa~er 

(large size} , and in the printi~g field onto the ·cloths. 

With this trend, the l~ger capacity of the ink vessel 

20 is ·desired for the apparatus. 

SUMMARY OF THE INVENTION 

The present invention aims to increase the ink 

·storable amount in an ink tank unit for storing the ink 

25 to be supplied to an ink jet recordi~g apparatus ,·'·and 

enhance the use efficiency of the ink. 

Also, the present invention aims to produce 
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1 evenly the back pressure to an ink jet head unit in an 

ink tank unit as well as making it sub~tantiallY-.'.}~ 

const~nt, and further to faci1itate the formation of an 

5 

.: ·10· 

I 

ink flow passage· from the ink tank unit to the ink jet .. 

head unit· to maintain the ink supply performance at 
. ::.· 

high level~- •' ·.· . 

. ··. Further, th·e ·present .invention aims· to -enhance 

the reliability ·in:· preventing ink leakage throtiqtiT a . . :· . 

dis charge _portion or. an . atmosphere communicating·· part ' .. · 

~:: . '• -~:. . . ·.·.·.· 

· Also1 it is. ~other object of the present 

inv'!!ntion to .. provi~e ·an ink jet head cartridge _of the .. , 

.. integral .type. which. i's· .. highly reliable . i'n pre~~nting .. th~ .. .... . . . . . . ... . : . . : ': ..... ·. ·. ··-,.· .. ·: 

ink ·leakage thi:o~gh. an· atmosphere communicati~g'.port' .·,· 

15 portion ~gainst various ch~ges in the attitude during : 

physical distribution and cha~ges in the ambient ·· 

. temper~ture. and .humidity, and which is inexpensi v,_~ ·.in · 

the manufacturing costs. 

To solve the above s·ubjects, the present· 

20 invention proposes a construction in which when using 

_an ink tank unit having an ink supply port for 

·supplying the ink to an ink jet head unit for the 

disch~ge of the ink, said ink.tank unit havi~g a 

partition portion for partitioni~g between an ink .·•.:.· ·. 

25 stori~g portion for stori~g the ink to be supplied to 

·said ink jet head unit and a negative pressure generating 

member receivi~g portion havi~g a negative pressure 

·..: 

.... · .. · 

:. : . ·~ 
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1 generating member, as well as having an ink communicating 

portion, on· the bottom portion thereof, for comm_µnicatinq 

said ink storing portion with said negative pressure 
.. ., 

generating member receiving. portion on the inner surface 

.5. -on which said ink supply port is provided, said 

partition.portion allowing said_iDk. storing portion and 

.said negative press.ure generating member receiving 

·portion· to be contiguous in. a movement di·rection!::of 

·said.· inlctank· unit· in discharging the ink •. 

. · ... · ".10. . · , _::_,·:>Further,. the present. invention also proposes, in .. 

·addition to the above· construction, a. construction of 

· · . prov~qing a groove (concavity) leading to said ink ·. . . ·. . . 

communicating. portion on s"aid 'negative pressure . 

generating member.receiving portion.side of said 

.. ·. 15 · •partition p6rtion, or a CQnstruction of providi~g a: 

concave (recess) portion 'between said ink supply port 

portion of said· ·negative pressure generati~g mentR.er 

receiving·portion and said.ink supply port portion. 

Also, the present .invention proposes a further 

20 constr_uction in which when using an ink tank unit having 

an ink supply port. for supplying" the ink to an ink jet 

head unit for the discharge of the ink and an atmosphere 

communicati~g portion for communicati~g the inside to 

the atmosphere, said ink tank unit has an ink stori~g 
·.·. 

25 portion for stori~g the ink to _be supplied to sai·d ink 

jet head unit and a negative pressure generating member 

receiving portion for communicating via an ink . . 
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1 communicating portion to said ink stori?g portion as 

well as havi?g a negative pressure generati?g m~er, 

sai~ atmosphere communic~ti~g port~on and said ·ink . 

supply port being disposed. in said n~gative pressure· · 

.. · s .. generati?g member receivi?g portion, said atmosphere<:· 

communicating portion having one aperture, said 
. . 

aperture having. a. barrel. portion extendi?g from the. 
. . . . : 

. . . ·. 

• inside of said ink tank to .the inner surface of ~~ wall·· 

i?ortion. and deadlocked near the outer surf.ace of ·the· 

· ... 

. : ..... ·.· 

10 wall por"l?-ion, .. and an ·opening portion divided into ::.:. . ~. . •' . . -. ·. . ' . . : 

branches from a deadlocked. portion ·of said· barrel port.ion.··· 

Further, _:.the present invention ·also proposes, ·in . 
. ·. .· .. . .... 

addition to the above construction, a eonstruction in 

which. a groove -.extening .. from said opening portion of · · · · . .. . . 

15 . said aperture is formed ·.on·. the outer surface of· an ink· 

tank unit on whicJ;l an outer openin_g of said atmosphere 

20 . 

communicating portion is provided, . and· said groove and .· 
. • !:-

said· opening.portion are covered with a seal member 

having a shorter. width ·than the length of· ·said groove. 
. . 

By_ adopting the-pr~vious constructions,·the 
. . 

volume· of ink storing portion for directly stori~g the·· 

ink within the ink jet cartridge can be.increased, so 

that the use efficiency of the ink can be enhanced. 

The ink supply can be stabilized because the ink is 

25 . supplied via :the ink conununicati?g portion, with·'·the 

ink leakage·. through the atmosphere communicati:tig port 

prevented. 

_,··. 

·.'_.·· 
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To further enhance the stability of the ink. 

supply.,. a groove portion·in the partition portio~, or 

a·recess·portio~ on the.bottom portion of negative 

. pressure g~nerating m~er receiving portion may be 

:.5 · provided to: adjust '~e- ink amount within the n~gative 

pressure ··generating member receiving portion or increase . . ~ . . 

'10. 

the width of ink· flow passage • 

. ·.:· ~ ·. . . 

BRIEF.DEScRIPTION OF THE DRAWINGS 

· , Fig:;~-' lA, and. iB.-,.a:r~·:···views showing one embodiment 

of an·ink jet.cartridge, in .which Fig.· IA.is a 

schematic perspective.-.view ·and Fig. lB is a perspective 

view. 

· .Fig.o 2A .. is.·a ·.cross-sectional view of a unit of 

·· 15 Fig. lB as :·looked: from·. the :B direction in Fig. lB, and 

Fig. 2B.is a perspective· cross-sectional view of the 

unit. of Fig.,. 2A. as looked from the discharge par~:· side. 

20 

. . 

· F~g. 3 .·is : a view showi~g an ink tank unit 

according to· an embodiment 2 of the present invention • 

. F~gs. 4A and 4B :. are views showing an ink jet 

cartri~ge accordi~g.to an embodiment 3 of the present 

invention, in which F~g. 4A is a cross-sectional view 

of the inside alo~g the ink discha~ge direction and 

F~g. 4B is a cross-sectional view of the inside along 

25 the main scan direction of the ink jet cartri~ge~'· 

F~gs. SA and SB are views showi~g an ink jet 

cartri~ge accordi~g to an embodiment 4 of the present 

.: 
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1 invention, in which Fig. SA is a cross-sectional view 

of the·inside along the ink discharge direction~~nd 

Fig. SB is a cross-sectional view of the inside along 

the main scan direction of the ink jet cartridge. 

5 Fig. 6 is a view showing.the state of holding· 

the ink in the ink cartridge of Figs. SA and SB. · 
. · .. 

· · Figs·. 7A and 7B are views showing an-"ink .jet· 

cartridge·according to an embodiment S .of the pJ.t~sent· 

invention,in which Fig. 7A is a·cross-sectionai view 

· 10 of the.: inside aionc;r :the ink discharge direction :·and 

Fig. ·7B. is . a cross-sectional view· of the inside along. 

the main ·scan direction _o_f the ink jet cartridge. 

·Figs. BA and BB are views showing .an ink tank 

unit according to -an embodiment 6 of· the present 

15 invention, in which Fig. BA is a cross-sectional view 

of the ink· tank unit~ and. F:lg. :SB is a cross-sectional 

view the tank of Fig. BA taken alo~g the line X7~' which 

is a schematic view with'a negative pressure generating 

member.2os·as shown· in Fig. SA removed to better 

20 represent the features of this embodiment. 

25 

F~g. 9A is a detail view of a portion D of F~g. 

BA, and Fig. 9B is a variation of the portion D of Fig. 

SA. 

Figs. lOA and lOB are views showi~g an ink jet 
.·;; .. _ 

·.·. 

cartri~ge accordi~g to an embodiment 7 of the present 

invention, in which Fig. lOA is a cross-sectional view 

of the inside alo~g the ink discharge direction and 
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1 Fig. lOB is a cross-sectional view of the inside along 

the main scan direction of the ink· jet cartridge;!. 

Fig. 11 is a schematic perspective view of_ a· 

: portion of Figs. -10A and lOB in an enlarged scale •. 

... 5 ·. Figs. 12A ·and 12B· .are view~· showing an ink j:et 

.. ;·- ·· 10 

cartridge according to an·. embodiment .·.a of· the<·present 

· · · inventi~n,· ·iii -~hich ·Fig .•. 12A is. a.· cross-sectional. view 
: .. 

. of the inside ·along .the ink ·dischar~e· directio~ and ... ·: 

. Fig. 12B is a ·cross-sectional view. qf the· inside along 

·the main scan direction· ~f· .·the ink:.,jet cartridge~·. · . .": ... 

· ·· · ·:Fig. 13 is· a typical perspective view· showing·· 

·.another constitution of an '·ink· ":jet. cartridge, with a 
.- ., 

.portion ·in cross section. 

·. ··Fig. 14 is a schE;!ltlatic cross-sectional view of 

15 the · ink jet cartridge as shown in .. Fig. 13 as looked from 

the back side. 

F:lg. 15 is-· an.enlarged ·perspective view -~howing· 
.:~-

the .constitution around the periphery of an atmosphere 

communicati~g·portio~ in an ink tank.unit of the ink jet 

20 cartri?ge· as shown in Figs •. 13 and 14, with a portion 

25 

in cross section. 

Fig. 16 is a plan.view showi~g the constitution 

of an o~eni~g face of the. ~tmosphere communicating 

portion as shown in Fig. 15. 
·.· 

F~gs. 17A to 17C are plan views showi~g the 

opening profile of another atmosphere communicating 

portion according to the pres·ent invention, and F:lg. l 7D 
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1 is a cross-sectional view showing the internal structure 

of the atmosphere communicating portion of Fig. l,7C. 

·Fig. 18 is a cross-sectional view showing the 
I 

·internal structure of -a first accommodating chamber of 

!?· the ink tank unit in the ink jet cartridge as shown in .· 

, ·Figs. 13 to 16. 

Fig.· 19 is a cross-sectional view of the. ink 

tank portion as shown in Fig. 18 as· looked- from tiie 

· ·. bottom. side • 

. 10·· . Figs. 20A and 20B .are cross-sectional views for 

explaining the ink movement within the ink tank portion. 

as shown in Fig. 19, .respectively. 

Figs. 21A to 21C are cross-sectional views for 

explaining the mechanism of the ink movement within the 

15 ink tarik unit without a bottom projection 1201. 

Fig. 22 i~ an exploded perspective view showing 

the constitution of the ink jet cartridge, partic:ularly 

the ink tank unit, as shown in F;igs. 13.to 16. 

Figs. 23A to 230 are cross-sectional. views for 

20 sequential.ly expl.aining the ink pouring process into the ink 

tank unit of the ink jet cartridge as shoW11 in Figs. 13 to 16. 

Fig. 24 is an exploded perspective view showing 

the constitution of the ink jet cartridge as shown !n 

Figs. 13 to 16, particularly the ink jet head unit as 

2 5 the head portion. 

Fig. 25 is a typical perspect~ve view for 

explaini~g the periphery of the ink discharge port of 
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1 the ink jet head unit as shown in Fig. 24 in an 

enlarged scale. 
.. 

Fig. 26 is a lateral cross-sectional view for 

. explaining the top. end of the ink jet head unit as 

· 5 shown in Fig. 24 in an enlarged· scale. 

... ·· 10 

.. .· 

Fig. 27 i·s·· a perspective view for explaining the· . 

protection of.the·top.end'of the ciisCharge.port portion . 

. of : the ink jet head· unit in the ink jet ca:z.trid~;e as 

·shown in F:i-gs. 13 to 16. 
. ; . • ~= 

F:i-g •. · 28 is an exploded per~pective view. showi~g 

the constitution of a package applicable·tothe ink"jet . . . . 

cartridge as shown in F:i-gs. 13. to· 16 ~. 

Fig. 29 is a perspective view showing a final 

package of the ink jet cartridge· received "within the 

· 15 package as shown in F~g. 28. 

F~g. 30 i~ a perspective view showing one example 

of an· ink jet apparatus.· on which· an . ink jet· car~;-i~ge- . 

Of the present invention·can be mounted. 

·20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT·s 

The present invention will be described in 

detail using the drawings. Note that the "negative 

pressure" as referred to.in the present invention is a 

back pressure applied to an ink jet. head unit 

25 (hereinafter also referred to as a recording head unit) 

in a direction of the ink supply, by which the water head 

at an ink discharge portion provided on the ink jet head 

.. ~ 
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1 unit is made lower than the atmospheric pressu~e. 

Figs. IA and lB show.on~ embodiment of an ink jet 

cartridge which is mountable on a carriage of an ink 

jet.recording apparatus. Fig. lA is an external 

s perspective view of the ink jet.cartridge of the present 

invention~ and Fig. lB is.a perspective projection view· 

of an ink tank unit,. with the recording head unit 

removed from the ink jet . cartridge as shown in F:~g. lA,· 

as seen through ~:me lateral side (which corresponds to 

.. 10: the bottom·face of the ink tank unit which is an ink 

. reservoir ·in this _embodiment) • 

. Herein, 200 is an ink tank unit (ink cartri~ge) 

which.is an fnk reservoir for storing the ink, and 100 

is a head unit for performi~g the recordi~g by discharging 

· 15 the ink through the discharge ports· 101. 

Note that _in· ·the present invention, an ink tank 

unit. and a head .cartri~ge. ·connected t~gether is referred 

to as an ink jet cartri~ge • 

The ink jet cartri~ge.in this embodiment has an 

20 ordinary ink tank·unit 200 and a head unit 100 connected, 

as shown in Fig. lA, and is detachably mounted on a 

carriage (riot shown) of the i~ jet recording apparatus, 

with a discho~ge port portion 101 faced downward. Note 

that in the ink jet cartri~ge of this embodiment, the 
·. ..· ... _._:, 

25 head unit 100 as shown in F~g. l~ can be detached from 

the ink-tank unit 200. 

102 is a wiri~g connector for accepti~g the signal 
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l for driving the ink discha~ge portion 101 of the head 

unit 100, as well as outputting ·an ink remaining~;amount· 

sensing signal, this wiri~g connector being connected to 
I 

. a wiri·ng connector (not ·shown) on the ink jet recording 

5 _apparatus side. This wiri~g connector 102 is provided 

>along th.e lateral side of the.head unit 100. and the 

ink tank· unit ·200, that is,. alo~g the vertical direction . 

in mounting the carriage as will be "described lat:kr •. 

103 is :a pin engagement portion provided on the . . . . 

. .. . ·~, -~:~· : h~ad unit. 100, to e~gage-· a pin provid~d on the carri!3-ge .... 

.. :side .when mounting the ink jet cartridge· on the ink "jet 

.:-· 
re~ording. apparatus •... With_ this ··pin enga9'ement portion .. 

.-
103, tli.e iilk jet head unit.100. can be positioned. 

When· mounti~g the ink jet cartridge on· the · 

15 . carriage, a knob 201· provided .. on the. ink tank unit 200 ·is 

.. grasped, with the .disch~ge _portion 101 directed 

downward,· to mount the ·ink jet cartridge at a 

predetermined position· on the carriage. Aceordi?igly, 

splashi~g. or sticki.~g of the ink to the apparatus.or 

· 20 the undisch~ge will_. not occur even if the user touches 

the ink discha~ge portion by mistake, when removing or 

replacing the ink jet cartridge. 

104 is a head. side absorbing member provided for 

the recovery of recovery member for the ink discharge p~rt 

25 portion 101 provided· on the ink jet head unit lOCf, the 

details of which wi11 be described 1ater. 

The ink tank unit 200 is comprised of a negative 
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1 pressure generating member receiving portion 203 which 

is a negative pressure generating chamber and a~~- ink 

storing portion 204, the negative p~essure generati~g 

.· chmt\ber having inserted thereinto a porous ink absorbi~g 

. 5 .· member. 205 which· is. a negative pressure generating . 

· · ... .:: member. Between the negativ~ pressure generati~g member· 

· ... ·.·.:-
·:- : ..... 

- . . ~.; 

'· .·. ·' 

:··. ·•· . .. . 

.... -::~. 

. .. ·receiving portion ·203 arid the ink storing portion 204 is 

.. ·.·· .... ·_provided an ink communicating portion 206. ;;.:-. 
• .. 

. The ink· stori~g portion 204 has a pair of 

·10:·· .. ··electrode -"pins iristalled th_erein ·for use in sensi~g ·the· 

15 

.· . 

. remaining ·amount of the ink• The ink storing portion · 

.· .. ·2~4 '.is .. configured ·such -that the ·.ink stori~g portion· and 

... _.· .. the .. n~gativ~ ·presi:;ur~ generating mem,ber receiving port.ion 
' '·.· . . . . . ... . . 

-are ;diSPoSed contig.tiottsly along a vertical .direction to·· 

· the main scan direction as a whole by providi~g a 

partition portion.215 (partition wall) of an L-character 

: . shape as seen: from the A direction· of Fig. lB. 

Since· the irik stori~g portion 204· is partitioned 

by the partition portion with the lo~gitudinal.direction 

20 of the ink storing portion 204 being perpendicular to 

the main·scan direction alo~g which the ink jet 

cartri~ge moves as a whole in discha~gi~g the ink, 

· the ink tank unit is reduced in size while the ink 

capacity is increased simultaneously, with the ....... .,. .. 
25 .vibration of the ink inside suppressed in mak.i~g ·'·the 

main scan for the recording. 

Note that in this embodiment, the ink stori~g 
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1 portion has one and half or more .the volume of the 

negative pressure generating member receiving PQFtion, 

wherein the great~ ink capacity is achieved by 

increasing the ratio of the ink storage to the volume of 

5 the ink storing portion of the ink vessel, as compared 

with the conventional constitution of the ink storing 

portion for storing the ink· using only.an· ink absorbing_ 

member.· 

Referring now· to Figs. 2A ·and 2B the s·tate where 

10 the ink is stored within the ink jet. cartidge wi.11 be 
des.cribed below. Fig. 2A. is a cross-sectional view bf 

a unit of Fig. lB as ·looked from the B ·direction in 

F~g. lB. Fig.· 2B is a perspective cross-sectionai view· 

of the unit of Fig. 2A as looked from the- _discha~ge ·. 

15 port .side.· 

In· Fig. 2A, ·the ink discharge from the head unit 

is performed in a downward direction in the f~gu;_e,. 

wherein an ink supply port 209 is located on the bottom 

side when the ink . jet . cartri?ge is·. mounted on the ink . 

20 jet recording apparatus.· An atmosphere communicati~g· 

port 208 .and the ink supply port 209 are disposed on 

the opposite upper and lower surfaces,· respectively, 

within the negative pressure. generati~g member receivi~g 

portion, with the ink absorbi~g member 205 which is a 
... f_,.· ... 

25 n~gative pressure_ generating member interposed 

therebetween. 

The ink supply from the ink stori~g portion 204 . 

. : 
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1 to the netative pressure generating member receivi~g 

portion 203 is, carried out in response to· press~e 

5-

10 

. . .. 

changes upon the ink consumption of the head unit (not 

shown). 

Normally~- since there is the ink within the 

negative .r;>ressure. generating member receiving .. portion, 

the·· -ink .storing por·tion 204 is ·1n· the closed state, so 

that the internal pressure will·decre.ase with th$ ink 

supply._· .. 

. < ~d · the. pressure within the ink stori~g portion 

~04 decreaseswi:th-the ink consumption, but because·the 
. . 

negative pressure. _generating member receivi~g portion is 

opened to: the atmosphere,: the ~as-liquid interface 

within-the receiving portion will drop, finally allowi~g 

-15 the' air to enter the ink storing portion 204 via the. 

ink communicati~g:,portion 206, bringing about the gas­

liquid · excha~ge. . · 

Herein, with too small spacing of the ink 

communicati~g-portion 206.r the meniscus force is so 

20 great that the ink supply from the ink stori~g portion 

to the n~gativ·e pr-essure. generati~g chamber is not 

allowed, this spacing bei~g preferably about·3 mm, 

considering from the pore diameter (substantially 0.1 mm) 

of a porous member as the ink absorbi~g member receivable 
,.:.-·. 

·.·. 

25 within the negative pressure generating chamber.·'· In this 

embodiment, this spacing was 2 mm. 

As shown in Figs. 2A and 2B, since the ink supply 
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1 port 209 is located on the bottom side in making the ink 

discharge, the positional relation between the iajt 

communicating portion 206 and the ink supply port 2Q9 

at the· time of ink disch~ge is such that the ink supply 

5 . port 209. is lower in level than the ink communicati~g 

·portion ·206. with resp~ct to the gravitational direction. 

·.Accordingly~ before the ink ·1evel within the 

_:·: .... negative pressure generati~g. chamber falling wiw:·the 

ink consumption.within.the negative pressure generati~g 

.-···io portion reaches a point prov.:ided on· the ink supply 

port 20 9, the ink within the ink storing portion ·204 · is·· 

. supplied via the ink commu!licati~g portion 206 to the 
. . . 

n~gative pressure generati~cfmember receiving portion 

203, . so that the ink within the ink storing portion· can 

·.15 be completely used, causing no ink interruption, with 

the enhanced.use e;fficiency of the ink attained. 

Consideri~g from the aspect of the ink 

interruption, .the ink communicating portion may be 

provided anywhere as far ·.as the previ.ously-described 

20 positional relation is met with respect to the ink 
.. 

supply port. However, taki~g into consideration the 

fiuctuation of ·the ink within the ink stori~g portion, 

it is preferable to supply the ink from the ink storing· 

portion to the negative pressure generating member 

25 receivi~g portion in a direction orthogonal to the· main 

scan direction. 

In this embodiment, as shown in Figs. 2A and 2B, 
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1 owing to the provision of the ink communicating portion on a 

wall of the partition portion parallel to the m~~n scan 

direction, a more preferable form of stable ink supply 
' . can.be attained without influence·from the fluctuation 

5 . · of the ink within . the· ink ·stori~g portion. 

Fig.3 shows ·one·~ampie of an ·ink tank unit 

according to.an·embodiment·2. ·This embodiment offers 

a ·constitution for- f_urther._si;abilizing _the ink s·toring 

state within.the negative_pressure_generatingmember 

10 rece~ving p<;>rtion 203 as.shown .in· the embodiment 1. 

·· In _this embodiment, as shown in F~g •.. · . .J, the · 
- . . . . . . 

. ·negative pressure generatirig·member receiving portion . . . . ·. . . ·. 

· ·. _··203 ·:Le; rounded .. R at the· four corners 210 within the 
. :: . 

. .. ~- . 

· n~ative pressure_ generating member ·receiving portion 

15 203. With this curved profile, the absorbi~g member can 

press.evenly at tlle four corners so· that no ·exfoliation 

or distortion occurs at the ~ge corners of the .ink 
.:..-

20 

25 

absorbing member 205 due to the friction, avoidi~g the 

··'ink. concentration·· on the locally deformed portion. 

Accordi~gly, the possibility of the ink flow 

. pass~ge formed in the ink concentrated .portion can be 

further reduced, resulti~g in stabler.ink distribution 

to collect the ink only near the ink supply port 209 

more securely. 

Further, the ink absorbi~g member near the 

atmosphere communicati~g port is not wet by the ink, 

and lower in wettability (less likely to be wet) than 

. ...... · 
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l when it is wet by the ink. 

Thereby, the ink within the ink absorbing 

member is difficult to migrate toward the atmosphere 

·communicating port, creating a very strong .structure. 

5 ·... against the ink wetness • Hence, the absorbing member 

. 205 near the atmosphere communicating ·port can be 

. utilized ··as the buffer. 

While in this embodiment, curvature·:isprovided­

. ·at the four .co;rners, i:t is noted that multi-a~9'le may be 

to ,. made. to eliminate the a~gle. at the four corners to.·· 

prevent exfoliation. However, the profile of· R is most 

·preferable .from the aspect. ·of the insertion precision 

or eyen insertion. 
. - ' . 

. ·_Figs. ·4A and 4B show internal structures of another·· 

15 ink tank unit for use in the ii:ik jet cartridge of the 

20 

25 

. present invention ~hich .is mounted on the ink jet 

recordi~g apparatus accordi~g to an embodiment 3 •. "· . In 
the figure,· like symbols are attached -to the parts 

· .. havi~g the same functions as in the previous embodiment 1. 

F;ig~. 4A is a cross-sectional view of the inside 

alo~g the ink disch~ge direction,· and F;ig. 4B·is a 

cross-sectionai view of the inside along the main scan 

direction of the ink jet c~rtri~ge. Herein, F~g. 4A 

corresponds to. the D-D cross-sectional view in F~g. 4B. 

As seen from F~g. 4B, an ink storing portion is 

extended on both sides of n~ative pres.sure generati~g 

member receivi~g portion alo~g a direction crosswise to 

-~- . . . . 

-·.,.-·.· 
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1 the main scan direction when mounti~g the ink cartridge 

by a .partition portion 215 in this cartri~ge, wi.1:h the 

ink stori~g portion like a U-character. In this 

embodiment, like the previous embodiment 1, the direction 

· 5 of supplying· the ink via the ink. communicating portion 

206. from the ink stori~g· portion .to .the n~ative 

.. pressure. generating member receiving chamber is :made a 

· . longitudinal direction of the ink stori~g .Portion:, so 

. tha~ ·the ink stori~g.amount is ·increased. 
·.· .... · 

As above described, with such.U-character 

· structure where the lo~gi tudinal · direction of the ·ink 

stori~g ·portion is orth~gonal· to the main scan direction,. 

the fluctuation of the ink due ·to the movement of the 
. . 

cartridge in. the main scan direction can be suppressed, 

t 5 . like the previous embodiment 1. In this embodiment, 

the .ink communicat;i~g portion 206 is provided in the· 

ce~tra1· portion of the partition portion· ·215 of U,:­

character shape, i.e., on the wall alo~g the main scan 

direction of the partition portion 215, whereby the 

20 effects of the ink fluctuation can be fuz:ther avoided. 

Figs.·sA and SB show the internal.structures of 

another ink tank unit for use in the ink jet cartridge of 

the present inyention as an embodiment 4. In this figure, 

like symbols are attached.to the parts havi~g the same 
·.'·-. 

25 functions as in the previous embodiment. 

F;ig. SA is a cros·s-sectional view of the inside 

along the ink disch~ge direction and Fig. SB is a 
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-cross-sectional view of the inside along the main ·scan 

direction of the ink jet cartridge.· 

In this embodiment, as shown in F~g. SA,. an 

absorbing member 205 within· the negat~ve pressure 

geneiati~g member receiving portion·. 203 is divided into 

two ·portions· 205-1 .and 205-2 ,. .. and a. gap 213 servi~g as · 

a meniscus generati~g portion is provided so· that a· 
-· 

;;~.-.. . 

meniscus may be formed between these portions 205~1 and· 
.· •·. ·. ·; 

.· .... 2os-2.·· 

· ... :· 10 
Upon the ink reaching this gap portion, a· 

·. · · · .· meniscus· is form~d therein ·so that the movement of the . 

. ink from an· ink absorbing .member 205-2 to an ink 

.. absorbipg member 20 5-1 is -made difficult. 

·": . 

Accordi~gly,. by adopti~g. the constitution of this. 
· .1s·. 

embodiment, the wetti~g with the ink from the atmosphere_.· 

20 

25 

communicati~g port· 218 can be.prevented at h~gher 

· reliability. 

F~g. 6 shows an instance where the ink is filled 

in the ink jet cartridge of this embodiment. In this .. 

case, even if the ·expanded ink wets the whole portion of 

205-2 in reduci~g·the pressure.or maintaini~g h~gh 

temperature, the ink is held by the meniscus.generati~g 

portion 213, _and the ink is difficult to flow to the 

portion 205-1, so that the ink leakage from the ·.- ··.·'·· 

atmosphere communicating port 208 is less likely to occur. 

Figs. 7A and 7B show the internal structures of 

another ink tank unit for use in the ink jet cartridge of 
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1 the present invention which is mounted on the ink.jet 

recording apparatus, as an embodiment 4. In thi~· 

figure, like symb~ls are attached to the-parts having 
,. 

the same functions as in the previous embodiment • 
. · · .... • 

. . 5 Fig. 7A is a cross-sectional. view of the inside 

· alo.ng the ·ink dis.charge.· direc.tion and Fig. 7B is a 
.- : . . ~' .. · 

.. :···· . . .· cross-sectional view of· the inside along the main scan 

. . ··.···.·: 

· direction of the ink jet ·.cartridge •. 
. ·i> . . ~-

In. ·this · embOd.iment, as·. shown in Fig. 7A, ·like 

10: 'the embodiment :4., two divided portions 205-3 and· 205-4 

are provided' within the negative pressure generating· 

.·-.-.:_ ":_;' ;- . member .recelving portion· 203. ,A different point from 

.; .. 

. . 

the previous embodiment .4 is that a buffer chamber 211 
. . . 

communicati~g.to the.atmosphere CC?mmµnicati~g port 208 

15 within the n~gative pressure gener.ating member receivi~g 

portion is pro~ided adjacent the ink absorbing member 

205-4 as n~ative pressure.generating means. 

This buffer chamber is secured within the n~gative 

pressure generating member receiving ·portion by a rib 214 

· .. 20 to store the ink overflowing from the ink absorbing 

member due to environmental ch~ges as previously 

described, preventing the ink from reachi~g the 

atmosphere communicating port portion. 

Further, in this embodiment, by disposing an ink 

25 absorbi~g member 205-3 between two absorbing member stop 

ribs 214, the ink overflowing into the buffer chamber is 

prevented from directly reachi~g the atmosphere 

·..: 
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1 COII!Illunicating port 208. 

.. 5 

In this embodiment,· the reliability in· p;.eventing 

·the ink leakage is enhanced by virtue of this buffer 

chamber. 

A ·constitution other than preventing the ink 

.leakage ·through the atmosphere communicating por:t 

portion:by changing the form of receiving the n~gative 

_pressure generati:ng member within the negative pr:essure 

.. generating member receiving portion as previously 

.10· .. , .~escribed .is shown- below. 

·Figs. BA and SB are.views showing an ink tank 

. unit. according to this embodiment, _in which Fig. SA is a 

. crosssectionai view of the ink tank· unit, -and Fig. SB is a 

schematic cross-sectional vi·ew of the tank taken alo?=lg 

15 the line x-x, with .the n~ative pressure_ generating 

member 205 removed to better represent the features of 

this embodiment. 

F;i.g. 9A.is a detai·l view showi?=lg· a portion D of 

F;i.g. SA. In this embodiment, an. atmosphere communicating 

20 pass~ge of which the end portion is projected into 

n~gative pressure_generati?=lg member receiving portion 

25 

203 is used, and further, a partition wall 219 is provided 

around the periphery of atmosphere communicati?=lg pass~ge, 

as shown in F~gs. SA to 9A. 

Herein, when the he;i.ght of a projected atmosphere 

communicati~g port portion 218 is assumed to be c, the 

he~ght of the partition wall 219 which is an annular 
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1 projection provided circumferentially thereof is made 

.·.5. 

2c or greater, with a gap 211 formed as a buffer;_chamber 

between n~gative pressure generati;ng member (i·nk 

absorbi;n,g member) . 205 and a projection 218 of atmosphere 

communicat,ing port,· thE!rebY preventing the ink leakage 

.. . . . thr:ough ···the a tm6s phere . connnunica_ti;n,g port portion. · 

. ·.··Further,.· the outsid~ annular partition wall 219 

· 'leaked.· ink J;>ass es .~lonc;r · the· parti t~on wall . 219 into 

th~-atmosphere communicati;n,g port portion 218. 

· However~·. in this case, it ·is desired that the 

15. interval provided between both projections is set to be 

l~ge eno~gh to·ce1:use no capillary·phenomenon, thereby 

reduci;n,g .. the possibilit:,y that the. ink sticki;n,g t~ the 

partition·. wall· reaches an· openi;n,g portion at the end of 

the atmosphere ?ommunicati;n,g port· portion. 

20 

25 

-It will be appreciated that the atmosphere 

communicati;n,g port portion within the n~gative pressure 

generati;n,g member rec.eivi;n,g portion is of a triple 

structure, with increa~i;n,g he~ght of the partition wall 

in more outside, as shown in F~g. 9B. 

Where ~e le;n,gth of an innermost projection or a 

projection portion 218 of the atmosphere communicating 

port portion.is assumed to be c, the length of the 
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1 outermost annular projection 220 is made 2c or greater 

(e.g., 3c). Thereby, the reliability ih preven~~~g the 

:10 

ink leakage thro~gh the atmosphere conununicating port 

.·is further increased~ • 

Besides-the .above embodiments, modifications 

such as _a quadruple o:r; mor·e multi-structure may be_ made 

within the scope·of the.present invention to enhance the 
-· 

reliability in·. presenti~g _the ink leakage. .i~ 

In.this •odiment, the atmosphere communicati~g 

port portion within the n~gative,"pressure·member 

receivi~g- portion of-the ink tank unit is made ·the above 

structure, · formi~g. a clearance as the buffer chamber 

between the·. ink · absorbi~g member and· the surface 

. ·provided with _the ·atmosphere communicating port, and 

-1!> further preventi~g the ink from the partition wall ·. 

consti tuti~g the· Quffer chamber· reachi~g the openi~g 

portion at the end of the-atmosphere communicating port 
. ·~ 

portion to increase the r~liability_ in preventi~g the 

ink leak~ge thro~gh the atmosphere communicati~g port 

20 portion. 

Further, even if the ink enters inside· the 

annular projection, the ink is trapped prior to reachi~g 

the innermost projection of the atmosphere conmunicati~g 

port, whatever attitude the ink jet cartridge is placed 

25 in, because the annular projections are spaced part, 

thereby enhanci~g the rel.iability of ink leakage 

prevention. 
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In embodiments .as previously described, 

an ink tank unit has been proposed which is ··COm~-Fised of 

a negative pressure_generating member receivi?g:portion 

(ink absorbing member .rec~iving portion) having an ink 

supply port izi.:con11m1nication with the recordi?g. head.• 

and receiving a negative pressure_gener~ting member 

(ink .ab~orbi~g member),· and . an ink stori~g portion 

·contj..guous to. and in communicati<?n w~th the absoi-bi~g ... 

mE!mber receiving .portion via an ink conununicati~g 

" . 1 O . portion on: its bottom side in order.· to accomplish . 

simultaneously. the· enhanced ·use ·efficienc.y. of the ink 

and the proper generation of n~gative pressure force. 
: ~. ·. -._,_ 

. In the-above constitution, the ink.supply from 

the i:rlk storing portion to the negative pressure . . : ... · . . . 

15 . generati~g member J;eceivi~g porti~n is made ·in such a 

process that the j,nk within the·' ink stori?g portion 204 

is supplied via. the ink communicati~g portion 20.6 to the 
~-·. 

n~gative pressure.·generati~g member. receiving portion 203 

·When the ink level near the partition· portion 215 

20 decreases at least to the ink .communicati~g portion 206 

of the partition portion 215 by the ink consmnption 

within the n~gative pressure_generati~g portion. 

The ink level in the n~gative pressure. generati~g 

member receiving portion necessarily decreases because . ; .. ~·. ~ . 

25 the ink communicati~g portion communicati~g to tlie ink 

stori?g portion lies on the bottom of the partition 

portion 215. However, the compression of the absorbing 
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1 member received within the n~ative pressure. generating 

member receiving portion is difficult to become eyen 

5 

. ·~n practice, and the decreasi~g ink level is not 

necessarily uniform • 

. . On the other hand, because th~ n~gative pressure 

generating_ member has a function of holdi~g the ink, the · 

ink:_.level within· the negative pressure genei:ati~g member 

receiving portion will rise· ?gainl ·if the ink is :.:: 

supplied from the i_nk stori~g portion. Accordi~gly, 

·. 10 there is the possibility that the amount of ink held 

above the ink ~l.ipply port 209 within the n~gative 

pressure generating member receiving portion is not. 

alwayi;; constant. 

· · The ·n~gative pressure. generated by the ink 

15 absorbi~g.member is possibly affected by the we~ght of 

the ink itself within the n~gative pressure generati~g 

member· receiving portion. In particular, when the: ink 

supply port portion 209 for communicating to the 

recording head is provided· on the bottom portion of the 

20 n~gative pressure. generati~g member receiving portion, 

as in the previous emb~diment, the variation in the ink 

amount will cause a variation in the n~gative pressure. 

In this case·, by increasi~g the. gap of the ink 

communicati~g portion between both receivi~g portic;:>ns, 
·•· . 

... 
25 the ink level can not be adjusted. Because the increased 

gap prevents the formation of ink meniscus in .the ink 

communicati~g portion, the ink is supplied excessively to 
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1 the absorbing member receivi?g portion, causi?g the 

. negative ·pressure within the absorbing. member t~~ .. 

decrease extremely, resulti~g in a risk that ink leakage 

may·occur. 

In the folloWi?g embodiment, ·one constitution· 

.:· · to enhance the ~tability of this ·negative pressure will 

be.proposed • 
.. 

. _Figs. lOA -and lOB are views best represehting· the.: 
. . 

·· features of an .ink jet cartridge .according to an embodiment 7. 

·10 .. In-the f:i,gure,· like-symbols are attached '£0.the 
.·· . . . ·.· 

. elements havi?g the same functions as. in the previous 

embodiment. 

Fig. lOA is a cross-sectional view of the inside 

of an ink tank unit .connected .to an ink jet head uni·t, 

. 15 . taken along the ink _disciha;-ge direction. F;ig~ lOB is a 

cross-sectional view -of the inside of ··the ink jet· 

20 
. . . . . : . 

cartridge alo~g the main scan direction. 
:.~-

Herein,· 105 is. an ink commun;tcating member for 

introducing the ink within the ink jet head unit, and 106 

is a filter provided at the end portion of the ink 

. communicati~g member· 105 for preventing the flow of fine·· 

dirts into the irik. jet head. 

In Figs. lOA to 11, a is the peight of ink 

absorbi~g m0mber receivi~g portion, and h represe~ts the . 
·.·. 

25 height of the top of a groove portion with refere'nce to 

the filter surface disposed at the end portion of the 

ink communicati~g member. · 
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This embodiment is different from.the embodiment 

las previously described in that the wide_gro9v~ portion 

216 (concavity). is provided at _the upper portion of the ink 

.communicati~g portion so that the lower· portion or one · 
. . 

· · 5 ··.end of the n~gative· press~e generating member .receivi~g 

.· -· .. 

. . ' . 

·portion on a:. partition wall 215 in tjle partition portion 

·may· be·· in connnunication wi1::h the i~ communicati~g 

portion· 20 6 • · By providing · this grooye portion 2 f6, the 
_.· . ·_· .· _· . . . . 

admission passage of·the air into the ink stori~g· 

. 10 ... p0rtion can be· easily secured upon the gas-liqu.id 

·. repla.cement which 'j,s made with the ink ·consumption. 

Herein, through .the end portion opposite that 

leadi~g to the ink communicati~g portion of the_ groove 

portion, the:· gas-liquid replacement is effected.· In 

15 . this .. embodim~nt, the. groove portion at the end. of the 

20 

. gas-liqu.id r.eplac~ent side is shallower in depth when 

leaving·father away from the ink communicati;ngpq;rtion. 

Thereby, the introduction of the air into the. groove 

portion is facilitated. 

In this embodiment, the n~gative pressure 

.condition.within the n~gative pressure.generati~g member 

receivi~g portion can be determined by the negative 

pressure. gener~ti~g force (capillary force) of the ink 

a:bsorbi~g member 205 which is the n~gative press~e 

25 generati~g member and the amount of holdi~g the iiik 

within the ink a:bsorbi~g member 205 residi~g above the 

ink supply port portion 209, as shown in Figs. BA and SB. 
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In this case, the n~gative pressure generati~g 

force within the n~gative pressure_generati~g me~er 
.. 

recei·ving po~tion ·is set with a back pres sure of DmmAq 
I 

or greater in a, reverse direction to the .. ink supply_ 

direction in the ink supply port, assuming.:the 
· .. ·, .. 

distance between the irik supply port face .and the ::· --
. . . . . . . .. 

discha~ge port· fa~e o.f; the recording head -:·to b.e ·onm, ·in 

order. to prevent the ink leakage through_. the_ disbha~qe 

ports of the recording head.· 

· On the other hand, the ·upper. limit ·value· of .. 

negative pressure generating force·must be determined· in . . . . . . . 

consideration .. of the i~· exhaustio~ in the ::ink supply 

or reduced ·print·. density· due to insUff icient ink _·supply.· 

In this embodiment, o is equal to 200 nm, and the. 

15 n~gative pressure. generati~g force within the n~~ative 

pressure generati~g member receivi~g ·portion ·is set -~n 

the r~ge from .·20. nunAq to.·40 mmAq •.. ·.··..::· ·,, .. 

As means for controlli~q the negative pressure 

within the negative press_ure generating member receivi~g 

.. 20 portion, -a method of adjusti~g the h~ght h of the 

gas-liquid replacement groove portion 216 as previously . . •. . 

described is adopted in this embodiment. By cha~gipq the 

he;i.ght of this groove portion, the position of the_ qas­

liquid boundary face within the n~gative pressure_ 
. ·~-

25 . generating member receivipg portion can be adjust~ to 

realize the stability of the negative pressure. 

The positional relation between the groove 

. ·. 
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1 portion and the filter face.in this embodiment is such 

that·the distances from the n~ative pressure. ge~eration 

chamber bottom portion to the fiiter face of the ink 

.•. supply port .and: to the partition wall end portion at the 

5 .·.upper portion of ·the· ink. communicating portion are 

· ·· _ ide.ntical ~ as shown .in F~gs·. ·. lOA · and lOB • . 

. The ·distance h up· to the top of the_ groove 

· ;• · . portion w:i,:th reference to. the filter face is set 3iat 5 mm, 
·,., . 

.... · , · ·. and: the :gas;,..liquid interface (ink level)· from the ink 
.··, .. _ 

· 10 . storing portion to; the remaining ·.ink in the absorbi~g 
. -. ': .,; ~. . ~ . 

:· ·.member receiving portion ·is maintained at ·a position· of 

···~about 5 mm or less .with reference to. the filter face 

within the absorbi~g member receivi~g portion. ·· And by· 

·setti~g the position of the .. gas:-liquid interface to be 

15 '·.-less than about· 5 .. mm, the n~gatiye pressure is. generated 

.·within the conditi9n r~ge as previously described. 

20 

·.· Note that the h_e:ight a of the n~gative pressure 

· ·'.:.generati~g member receivi~g portion is 48 mm in. this 

embodiment. 

Accordingly, by adopti~g the constitution of 

·havi~g a ~roove·~ortion provided· as proposed in this 

embodiment, the ink supply from the ink stori~g portion 

in the ink communicati~g portion to the n~ative 

pressure_generati~g member receivi~g portion can be 

25 stably maintained, and the ink level (gas-liquid. ·'· 

interface) within the n~gative pressure_generati~g 

member receivi~g portion can be retained substantially 
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1 constant. Thereby, the amount of ink received within 

the negative pressure generating member receiving: . . . ~. 

5 

portion is substantially constant, and the ~ariati~n in 

the ·ink supply or the nega-tive pressure which .m:a.Y have 

.·effects on the recordi~g quality can be suppressed. 

In this embqdiment, as above described, because 

the filter face·of the ink communicating·member end' 

portion is .projected from .the bottom face of the 1n~gative ·. ·· 

. pressure generation chamber, the ink absorbi?1g member in 

10 the neighborhood of the ink .supply .port is· compressed ·to 

concentrate the ink, in· order to _enhance· the ink supply 

performance to ·.the ink .jet head unit. 

Note that the he~ght ~f the_ groove portion is set· 

above the filter face at minimum, -preferably, 1 mm above· 

15 the filter· face, and.more preferably 2 mm above. 

This is ·because· the uneven distribution of 

compressi~g the ink absorbi~g member may be caus~ by 

.the condition of insertion of the ink absorbi?1g member, 

· resul ti~g i:r:i i:he possibility that ·the ink level varies 

20 locally within the n~gative pressure.generati~g member 

receiving portion, thereby_ giving rise to ink interruption. 

Accordi?1gly, by providi~g a groove portion as 

proposed in this embodiment at the upper portion of the 

ink communicati~g portion, the ink level w~thin the 
·.·. 

25 absorbing member receiving portion in supplyi?1g the ink 

from the ink stori~g portion to the absorbi~g member 

receivi~g portion is held at an appropriate position, 

.. · .. ·~ 
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1 until the ink is used up, so that the static negative 

pressure within the absorbi~g member can be_gene;:ated 

more stably. 

· In the embo~iment' 1 as previously described, .. 

. 5 · there is the possibility that the ink level varies with 

10 

. . . 

the ink. consumption,:as already· pointed out. The bottom 

·face of the.ink.stori~gportion and that of the 
.· . 

absorbi~g member rec~iving portion are coplanar, ~~whereby 

the cha~ges in the ink· ·1evel will not only:· give rise to 

the cha~ges in :the ~~gati ve ·. pressur.e as· previously 

described~ but also possibly disrupt the ink flow .. 

pass~ge within the absorbi~g member, when supplying the 

ink. from 1;:he ink .. ·stori.~g portion "to the absorbi~g member 

receiving·· portion, as with the embodiment 1 in which the 

15 ink supply port is provided on the botto.m face of the·. 

negative pressure generating member receiving portion. . . ... .. . 

In this case,· because such a problem can l1ot be 

resolved by. increasi~g .·the .. gap of the ink communicating 

portion between both receiving portions as previously · 
. . 

20 described, the followi~g constitution is adopted in the 

embodiment 8 to realize a.further stabilization of the 

ink supply. 

The constitution of this embodiment is shown in 

Figs. 12A and 12B. In the figure, like symbols are 
·.·. 

25 . attached to~ the elements having the same function's as in 

the previous embodiment. 

F;ig. 12A is a· cross-s.ectional view of the inside 
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1 taken alo~g the ink disch~ge direction, and F~g. 12B is 

a cross-sectional view of the inside o-f an ink jet¥ 

·cartri~ge taken alo~g the main scan direction • 

. As shown in: F:lg. 12B, .a recess_ portion 9 (concave) 

5 · is provided in t_he bottom· portion of the ·negative pressure 

· . generatiµg m~er· receiviµg· portion, ·so that the bottom 

·.portion· of· the n¢gative pressure_ generati~g_ member-· 

. receivi~g-·portion is· lower than the bottom portio~.-:·of 

the negative pressure generating member receiving portion . . . . . 

10 · · when mounting_ the ink jet -cartridge. ·This ·recess· 

.portiqn 217 -is provided ··to have the depth b in the area 

··. from the ne:Lghbe>rhood ·of the ink communicatiµg portion 

·.· 206 ·to the ne;i.ghborhood of the ink supply port 209,. as 

shown .in Fig~ 12A •. · 

15 

20 

By providi~g this recess portion, the ink flow 

pass~ge within.the n~gative pressure_ generating member 

·. receiving portion can be secured in the he;i.ght direction · 

without preventing the formation of meniscus upon the 

gas-liquid replacement in the ink communicating portion. 

Note that the depth b of the recess portion 

determines the-formation width of ink flow passage, 

greater value of b resultiµg in more effect, and h~gher 

reliability of preventing ink interruption. 

The constitution of this embodiment in addition ·· · · 

25 to the constitution of having a_ groove portion provided 

on the partition -wall as previously described in the 

embodiment 6 allows more positively the stable generation 
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l of the n~ative pressure, or the securement of ink fl.ow 
..... 

pass~ge, resulti?g in the· stabler ink supply. 

Other. embodiments ·which are able to enhance the 

ink supply performance and the reliability of preventi?g 

5 ink leak~ge .will be· described ·below with reference to . 

the drawi~gs. 

F;i.gs. 13 and 14 show one· embodiment of· the. 

present invention of an ink ·.jet cartri~qe havi~g a"head · .. 

· unit and an ink tank unit connected, : wherein .F~g. 13 is 

10 · .. a typical perspective view showing the· constitution .of . . . . 

15 

the ink jet cartr~ge of·this,embodiment, partl.y in 

.• ·cross section, and F~g. 14: is a· schematic cross-sectiona·:l · 

view .of.the head as shown inF;i.g •. 13 as J.ooked from the 

back side thereof. 

As shown in F;i.g. ··13, · an ink tank unit 1000 in 

this embodiment has.- a connecti~g openi~g portion 1101 as 

the ink supply port for supplying the.ink to an i~. jet 

head unit 2000 as the headp0rtion on the bottom.face 

of the ink tank unit lOQO. ·And the ink tank unit is 

20 comprised substantially of a first accommodating chamber 

1100 which is a n~gative pressure generating member 

receivi~g portion havi~g an atmosphere communicati~g 

portion 1150 for rece~ving a n~ative pressure 

generating member ~102, a posterior second accommo~ating 

25 chamber 1200 for communicating to the bottom face of the 

first accommodating chamber 1100 through a minute 

communicating portion 1300 as the ink communicati~g 
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1 portion and for storipg the ink to be supplied to the 

·first accommodatipg chamber ll.OO, and a I.ateral. se(:ond 

accommodati~g chamber 1250 for communicati~g at 

.. · partition walls 125la arid .l.251.b having a communicati~g 

5 , ·portion la:i:-ger .. than the· minute communicati~g portion 1300 

·to. the.· posterior second accommodating. chamber l.200. In . : . . . . 
·this embodiment, an L-character shaped ink stori~g 

·•• .' portion· as in· -the previously .. described embodiment is 

.. formed by the posterior second accommodati~g chamber 1200 

10 · ··.and the· ·lateral second . accommodati~g -chamber 1250. 

··'Herein, the n~ative pressure.·.generati~g member 

-· 1102 is acconunodated .in the first· acconmodati~g chamber 

· _ 1100 in two-thirds r~gion from the bottom face of the 

-. first accommodatipg chamber •.. · 

15 _ ·The n~gative pressure. generati~g member stopper 

ribs 1103a, 1103b- and 1103c are disposed at three .sites 

.on a ceiling of the first accommodating chamber 110-0 so . . .~ 

that the volume of not acconunodatipg the n~gative 

.pressure_ generating member 1102 can be positively 

20 reserved, thereby suppressi~g excessive insertion of 

·the n~ative pressure generatipg member 1102. 

With th_e three stopper ribs .as above, the r~gion 

of the first acconunodati~g chamber ·formed therebetween 

consists of an air layer 1104, with the atmosphere .-.:. 

25 conununicati~g portion 1150 disposed in this air layer. 

Herein, it is important that an opening portion 1152 on 

the first accommodating chamber side of the atmosphere. 
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1 communicati~g portion is located at a position spa.Ced 
. _,...; 

a fixed interval apart from the .n~gative pressure~~-· . 

. generati~g member 1102 at any· time.·. As a result of·.· 

examinations,· the present inventors have found.that in 

5. considerat~on of the fluctuation in inser~i~g the 

n~ative pressure, generati~g· member;..1102, the .compressive.· 

strain of the stopper ribs.· 1103, or the softeni~g · · 

10 

~ deformation of the stepper ribs 1103 due to rise i~ · 
temperature, it is.preferred tjlat the above interval is 

. . 

within a ra~ge ·from:.3 mm· to· .5 mm. Herein; the reason 

for r~gulati~g the upper ·limit i~ that.securi~g the: 

sufficient distancefrom the ceiling of the first· . •.. ' -: . 

accomodati~g chambeJ;·, to the openi~g. portion 1152 of the 

first ·accomrciodati~gC:hamber is important in obtaining 

15 ·safety factor. ~gainst. the ink leakage in the. inverted 

attitude -(as will be detailed later). Note that the 

direction of the arrow E in F :i-9 •. 13 points to the ,_. 

scanning direction of the head accordi~g to this 

embodiment, and the. direction of the arrow F. points to 

20 the ink disch~ge ·directi.on from the head. 

F~g. 15 is an enla:w:-ged cross-sectional 

•. :·· .. · .. 

· perspective view of the atmosphere communicating portion . 

and its surroundi~g in this embodiment. F:ig. 15 is· a 

view of an opening portion 1151 of the atmosphere ·.· 

25 communicati~g port as shown in F:Lg •. 14, as· looked from 

the above. The atmosphere communicating portion 1150 

is substantially comprised of a barrel portion 1150a 
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1 extend~~g from the inside of the first accommodatipg 

.. 5 

· chamber 1100 to its wall portion and deadlocked nef1r 

the outer face of the wa11 portion, as shown in F;ig. J.4, 

··and an openi~g portion {openipq portion 1151 of the · 

·. a'bnosphere communicati~g. port) divided into pl.ural .· · · 

. · .:·(three in this embo~iment) branches from the deacllo.ck 

·. portion of the barrel portion l.150a. This openipg 

.. portion is provided. on the outer. surface of a houi;fµg 

··. ~or the ink tank unit 1000. Note that the opposite_ 

_:::-·'·10 ..• end to. the openipq portion 1151 of the atmosphere 

communicatipg port of-the barrel portion 1150a 

corresponds .. to the openipg portion 1152 of .the first 

15 

.··. accommodcitipg chamber. And this atmosphere communi9atipg 

· portion 1150 . is a hole for· introducing the outside air 

into ·the ink tank unit 1000 to obtain a pressure 

equivalent to the ~ternal pressure during the p~intiµg, 

. bu:t consideri~g the vaporization of the ink., it is.~:-· . 

. preferred to be slender and lopg. However, such a shape · 

. was contrary to its function from the respects of the 

20 .·process maintenance of the. mold and the modling. cycle 

in injection molding ·the vessel in plastic in the 

·manufacturing process.of the ink tank unit 1000. As a 

result, the evaporation of the .ink m~y be permitted to 

some extent, or the part around the atmosphere 

25 communicatipg portion constituted of a plurality of 

members to attain its goal. The former has a problem, 

particularly in the color recording head, that the color 
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l tint may cha~ge between the initial time.of the use and 
.,.,. 

its terminal time, while the latter bri~gs about the 

increased number of processes because of the complex 

manufacturi~g process with the increased number of 

5 ·parts,·resulti~g in expensive recordirighead • 

. ·For the above problem,, the. present i:nventors 

·.have ·proposed. a construction of· holdi~g a slender pin· of · 
• .. 

··•·· the. mold not to be s~g :in. injection moldi~g a slender 

·· .· and·· 1o~g atmosphere ·communicati~g port, as well as 

... · ·· 10 . effecting the integration (integral molding). of complex 
~ . .. . . . . . 

15 

. . 

·sh8:Ped parts and preventi~q the_ foreign matter from 

directly. enteri~g .the inside of. the tank vessel thro:ugh . 

. .. the .opening . portion of · the atmosphere· .communica ti~g 

·. ·. portion disposed on the surface of the product. 

· .· ·· .. In F~g. 15, · the openi~g portion 1151 of· the 

atmosphere communicating port is configured to accept 

the pin on the ·slide·· side with three ·claws . provided on 

. the fixed side CAV (cavity) of the mold, ·whereby tne 

splender pin can be positioned and molded at high 

20 · precision. · In this embodiment, the atmosphere 

communicating port having an.innerdiameter.¢ of 1.0 mm 

and a length of 10 mm can be fabricated in about 20 

seconds in the typical molding cycle. In this embodiment, 

the openi~g portion 1151 of the atmosphere conununiq_ating 

25 port is divided into thr.ee sections, but not limited to 

three, the opening portion may be divided into two or 

four sections with two or four· claws {see Figs. 17A and 
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1 17B). From the positional relation between the_ gate 

position and the atmosphere communicati~g portion~ a 

thro~gh hole like a crank may be molded by provi~i~g a 

claw at one site on the· side of keepi~g the slide pin 

5 from inclination due to.tjle pressure.of flowi~g resin 

(s.ee F;ig. 17C). It. go·es without sayi~g that .the 4.nk 

jet cartri?ge in the.previous embodiment may be u~ed, 

··but not limited to .. the tank unit in tnis embodiment, and 

is also effective in an int~ral or.replacement-type 

·10 .tank vessel in which the n!!gative pressure_generati~g 

·member is received substantially entirely within the 

· irik stori~g portion. 

Then, the surface of.theopeni~g portion 1151 of. 

the atmosphere communicati~g port opens. into a groove 

15 1153 depressed 1 mm below a label pasting flank 1105 

constituting a part of the outer surface of .the ink tank·· 

unit 1000 which is 0.2 mm or-more below the surface of 

the tank vessel, this groove·· 1153 · bei~g covered with a 

plastic film (e_.g., label) (not shown) having a adhesive 

20 layer, and the port communicating to the atmosphere 

thro~gh the. groove extended beyond the film.· 

The groove 1153 is formed in greater le~gth than 

the film width on both sides of the film. When the film 

is pasted at the normal position, two openi~g por~ions 

25 to the atmosphere are provided on the both sides of the 

film. And even if the film is deviated to either one 

side, one openi~g portion to the atmosphere can be 
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1 secured at any time. One aim of coveri?J.g the o.peni?J.g 
. -

portion 1151 of the atmosphere conmunicati?J,g.port£on 

with the film is mostly the appearance, but.· the other ,. 
aim is to secure the total extensio·n of the atmosphere 

s ·. ·conunun_icati?J.g port and supp+e~s the :evaporation. The 

plastic film may be a laminate of .. synthetic paperu:i?o 

and 'polypropylene. ·film, or a film· havi?J.g ·a print l~yer · 

10. 

f-> 
·· .insert~ between former. two~ layers ·an~::·an·adhesive· J.ayer 

appli·ed. 
. . . . 

· · · Referri?J.g· now t~· F:i-g. ·. 18 ,• the. generation. of · ... 

n~gative pressure in the i·nk tank unit· of ··this embodiment 

wil'l be described~ 

· Th·e· condition of the n~gative· pressure in the 

first accommodati?J,g· chamber 1100 is determined by the 

. 15 : n~gative pressure. ~enerati?J,g force of the n~gative 

pressure_generati?J,g·member 1102 and the holdi~g amount 

of the ink within the negative pressure generati?J.g'.::member 

1102 provided above_the·connecti?J,g face of the ink 

discharge portion,·· as previously described. Also, the 

20 negative pressure.within the first accomm~dati?J,g chamber 

1100 must be ~o· mmAq or greater, assuming the distance 

between the connecti~g face of the ink discharge portion 

and the head disch~ge port face to be D mm, taking into 

consideration the ink leak~ge thro~gh the head discharge 

25 ports. 

Also, the upper limit of the negative pressure 

must be determined by taki?J.g into consideration the ink 
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1 exhaustion in the ink supply, the reduced print density 

in the insufficient supply, .and the disorder in th~ 

image •. In this embodiment, D is equal to 20 mm, and the 
• , . I 

negative pressure of the negative pressure generating . . .. . . .. 

.5 member .. 1102 .. is set within the .r~ge from -20 ·mmAq to 

-40 mmAq. . '":;. 

As · one means for controlli?J.9' the ·n~ga ti ve _ 
.·· . 

. pressure.: of ,.the first accommodati?J.g chamber 1100, there 

is a way.of .adjusti?J.g·the he~ght h of a_ gas-liquid 

·10 .· replacement. promoti?J.9' structure 1110 havi?J.g a 
.· 

construction in which.on the wall•surface on the first 

accommodati?J.9' chainber. i100 of the partition wall llOOa·. 

for parti tioni?J.g between the first accommoda ti?J.g chamber. 

1100. and -the seco.ild. accommodating chamber 1200, the upper 

15 portion of ·the minute ··communicati?J.9' portion 1300 is 

formed thin, or· a construction containing a groove 

_provided on the wall -surface of the· partition walLi: 

llOOa as previously described. By usi?J.g this structure, .. 

the air moves from the first-accommodati?J.g chamber 1100 

20 · . to the posterior second accommodati?J.g chamber 1200 in 

the closed state, while at the same time the ink is 

supplied from the second accommodating chamber to the 

n~gative pressure generating member 1102 within the 

first accommodating chamber 1100 so that the ink li~quid 

25 level can be maintained below the top of the gas-liquid 

replacement promoting structure 1110. Accordingly, by 

cha?J.ging the top portion of this gas-liquid replacement 
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1 promotiµg structure 1110, the gas-liquid boundary·surface 

. within the first accommodatiµq chamber 1100 can be set .. 

5 

:· at any level. 

In this. embodiment, assumi~q the h~ght h· from · 

the connectiµg •sur.face· of _the ink:_di$ch~ge _portion to.··· 

.. ·the top portion of· the qas-1,iquid ··replacement -promoting . .• . . . . 

· structure to be 5 nun, the· ink liquid level _in the __ gas-
. . . 2 

··· ... liqUid replacement dUri~q ··the· recordiµq and non- · .:. · 

recordiµg (includingstandby) is always maintained in 
. .. ·.· ... 10· the raµge . from. 2 mm· ·to· 5 nun above the connectiµg surface · 

·of the ink disch~qe ~rtion, :whereby -the stable state 

·can be_.:establisbed until·· a11· ·the .ink. within the .··.· 

15. 

posterior second accommodatiµg chamber 1200 -and the 

lateral second··acconunodati·µg chamber :12so ·is used up. 

In this ·embodiment,· on the bottom face of . 
. 

the first ,accommoda'ti~g chamber -1100 is provided ~n · 

ink ·supply prom~tiµgstructure 1120 haviµg a portfon 

sl~ghtly lower. than its bottom face. The structure of·.· 

this ink supply proriloti~g strueture.1120 will be 

20 detail.ed later. This structure is disposed for the 

purpose of eliminating the interruption of the ink from 

the minute communicatiµg portion 1300 to the connecting 

surface of the ink dis~h~ge portion,·but becomes 

extremely effective means when the proper negative:: 

25 pressure can not be obtained .only by the adjustment of 

the height of the gas-liquid replacement promoting 

structure 1110. For example, this is effective .when 
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1 the connecti~g openi~g portion 1101 with the ink jet 

-head unit 2000 is on the bottom face of the ink tank 

?Ortion 1100, or when the distance from the minute 

communicati?J,g portion 1300 to the connecti~g openi?J,g 

_ _- - 5 --- portion _1101 is l~ge, or both as in this embodiment 

- -shown in Figs. 2A and -2B • 
. . . . · 

.. ·. :: 

. ··.,.. 

In this embodiment, the depth of the ink.s~pply 

- promoti~g structure 1120 is·--1.s mm lower than the bottom-· 

_-surface -of the posterior second accommodati?J,g ·chamber 
.·.·:. 

10 - ' 1200 and the lateral second a·ccommodati?J,9 chamber 1_250, _--

-- or the bott9m surface ()f the :minute communicati?J,9 

:Portion 1300-, thereby resolvi?J,9 all the previous __ -

problems. =:..: ·. 

The ink supply promoti?J,9 structure _1120 in ·this-· 

- 15 embodiment has an evenly ·1ower bottom surf ace, but may 

have several slits of ·equivalent depth disposed.-- Also, 

. in the ink tank l.ini t of a structure wherein the '-

connecti~g-opening portion 1101 is opposed to the 

partition wall llOOa havi~g- the minute communicati~g 

20 portion 1300, it has been confirmed that the same __ 

effects can be obtained by disposi~g a projection-like 

rib. 

Referring now to Figs. 19 to 21C, the ink leakage 

thro~gh the atmosphere communicating port of the ink tank 

25 unit will be described below. 

The ink jet cartri~ge- of the constitution of 

this embodiment can prevent evaporation during physica.l 
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1 distribution, and is placed in such a pack?ged state 
........ 
;.c-.. 

that the head is not d~ged and the function is· ·riot 

impaired • 

. Meanwhile, the disc;:h~ge por~· face most. 

5 governipg.the head characteristics is covered with·a 

-·,pro.tecti~g seal. tape, ··but the operii~g portj.on of the 

atmosphere ··communicati~g portion leadi~g to the· 

inside of th~ ink jet. cartri~ge is not· sealed~ In the 

. case of a ·replacement-type ink cartri?ge i there are only 
. ··:·:· 

to provided ·the connecti~g openi~g portion to· the head 

portion and the.-atmosphere.communicatipg port, wherein 

thes·e two openi~g portions. may be sealed with: a· seal · 

tape. 

However, in the· case of an int~ral-type head, 

. 15 when all the openi~g portions are closed to prevent ink 

leak~ge, the.increa~ed internal pressure· caused by 

~nvironmental .cha~ges may produce ink leak~ge thro'~gh 

the openi~g P?rtion and the connecti~g portion between. 

the discha;rge. ·portion and the -tank portion. 

20 

25 

Also, the ink discha;rg_e port can not be completely 

sealed by a seal tape owi~g to pits structure. For such 

reasons, in the integral-type ink jet cartri~ge, the 

atmosphere communicati~g port is opened within the 

physical distribution pack~ge. ·.·.· 

Therefore, in the ink tank unit having the first 

and second accommodati~g chambers, if the head cartridge·· 

is physically distributed in the device attitude, the 

: -: . 
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1 atmosphere communicati~g port is located upward, 

without ink leak~ge, but in other attitude, partic'.ularly 

in the inverted attitude, the ink in the second 

accommodati~g chamber may flow into.the air layer 1104, 

5 sometiines leak~ge thro~gh the atmosp~ere communicati~g 
. . . . .. 

: .. : port ·and·· s plashi~g .into the package. 

·. In. this· embodiment, as means of preventi~g ink 
;.,·· 

.· ... leak~ge within ·~e ink tank. unit thro~gh the atmos·p~ere 
' .. 

communic:ati~g:·portion in all the attitudes of physical. 

10 .. distribution as above .described and under the 

15 

20 

25 . 

enviro~entai temperature or humidity condition.or 

both· cc:>mpl.icat,ed condition, four vertical.. e~ge l.ine 

portions 11·15a, lllSb, lllSc and 1115d contacted by the 

negative pressure generating member 1102 of the.first 

accommodating chamber 1100 are curved with a radius of 

. curvature R of 2 mm·, so that the negative pressure. 

generating member 1102 can evenly press on the absorbing 

member at four corners not to cause exfoliation or.distortion 

to produce interstice and cause the inf low or concentration 

of the ink. at the corner portion. 

_On the other hand, five vertical edge line 

portions 1215a, 1215b, 1215c, 1215d and 1215e of the 

posterior second accommodating chambe~ 1200 and the 

lateral second accommodating chamber 1250 except ~9r 

the minute communicating portion 1300 are curved 

with a radius of curvature of 2 mm, and a projection 

1201 having a height of 2 mm and a width of 14 mm 

is disposed in the neighborhood of th~ minute 
.. ~ 
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1 communicati~g portion 1300· on the bott~m surface of 

the posterior second accommodati~g chamb~r 1200. ';~The 

necessity for providipg curvature for each of the e~ge 

line portions of two second accommodatipg chambers and 

·. · 5 .. · the projection c;>n ·the ·bottom surface as . above described 

··is based o.n the followi~g. experimental results conducted 

· • by the present inventors. 
-~.-~· .. 

. F~g_s. 21A .to 21C. are cross-sectional views of an · 

ink jet· cartri~ge without vertical ~ge line portion 

10 1215a to 1215e and the bottom projection 1201 in the two 

second accommodati~g charitbers 1200° and 1250. · If the 

·.ink .jet cartri~ge is placed j,n the, inverted :s.tate with 

. _the disch~ge port face upward, and under the ~hysical 

distribution ~nvironmentof h~gh·temperatures {60°C to 

15 80°C), the ink filled within the second accommod:ati.~g . 

. chamber· thermally will expand and· .permeate · thro~gh the 

minute communicating portion 1300 into then~gativ~ 

pressure. generating member 1102. At this time, the· 

internal pressure is released through the atmosphere 

20 communicating port. Then, the gas-liquid replacement 

occurs through the atmosphere communicating port and the 

minute communicatipg portion 1300, so that the air is 

filled in the second accommodating chamber 1250 (see 

25 

F~g. 21A). 

Further, the. gas-liquid replacement between the 

ink within the second accommodating chamber and the air 

within the first accommodating chamber 1200 ·occurs even 
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. 1 if the ink liquid level .falls below the he;i.ght of the 

minute communicatipg porti.on 1300 of the parti tior{ wall 

llOOa. This is·due to the fact that the. e~ge portiQns .· .. 
· ... ·.;"··· ·· of five :vertical e?ge lines orth~gonal to the· bottom 

surface ·(upper surface in ~is f;i.gure) within the .·· .: ... : ': 5 

...... 

· .. ··· 

_:·.· .. ·. 

. . second acconun<;>datipg ·chamber· 12so pull up the ink owi~g 

•· ·. :~·to. cap.i11a~y force,· ·and ·the expanded air within th~ 
r: . 

.: ... ,. 
: . second >accommodatipg chamber 1250 . promotes it (see· · 

... · .>' ·. : F;i.g •. 21B) •. 

·· · aceommodati~g chamber· 12so contains the evaporation of 

.. ·. _.,:.,: . the. ·Water content ·in the ink~- causing. a phenomenon 

in-whicllthe water vapor in.the supersaturated. state is 

. bedewed on the· bottom surface of the second accommodatipg 

· 15 ·chamber (upper £ace in this figure). In particular, 

if there is a temperature variation, this state will 

occur more remarkably. As a .·result, dewed water f:. · 

droplets are.gradually accumulated t~ become la~ger 

water droplets, some part of which will drip into the 

20 ink·~ other part beipg sucked through the minute" 

communicating portion into the negative press\Jre 

generatipg member 1102. Because of .this and the pulling 

up of the ink in the·~ge line portions as above described 

due to capillary force, the .ink moved into the firs.J: 

25 accommodating chamber is reserved in the air layer 1104, 

and b~gins to leak thro~gh the atmosphere conununicating 

port to the outside when the ink liquid level exceeds 

~-
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1 the he;lght of the atmosphere communicatl~g portion (see 

F;lg. 21C). 

o·n the contrary, F;lgs. 20A and 20B. are cross­

sectional views of ~n ink jet cartri~ge accordi~g to 

·· .. 5 · .. this .. embodiment in which five ·'Vertical ~ge line portions 

orth~gonal, ·to the bottom· surface of the second 

accoriimodati~g chamber are curved, and a projection· 
; .... 

1201 is ·disposed in the n~ghborhood of the minute:''..· 

communicati~g. portion 1300. With the disch~ge port 
-·~ . 

. •.10 face··,upward.· .. · ... · .. ::.· 

· In ·Figs. 20A·. and ·2 OB, . if· exposed to high temperature 

. environment at the -initial stage, the ink. wilL expand in 
. . .• . . . : . ·. 

·· .. volume to. P.~rmeate · into·.·:the negative p~essure<.geriera:ting 
.. ·. . . . . ··.:. . . . . . . .·. · .. ' . 

. member 1102. Because of this and the_ gas-liquid 

15 replacement:-, the ink .in the amount correspondi~g ·to· 

the he?-ght of the minute communicating portion 1300 is 

· ·moved from the second accommodati~g chamber 1200 to::. the 

first accommodating chamber 1100 {see F;lg. 20A) • 

· Hol'lever, . because the vertical . ~ge line portions 

· ·. 20 of the second accommodati~g chamber 1200 are curved, 

there is no capillary force exerted on the ink, causing . 

no movement of theink still in the initial state. 

Also, water droplets bedewed to the bottom 

surf ace {upper surf ace in th.is f~gure) of the seconq 
·:· 

25 accommodati~g chamber 1200 are blocked by the projection 

1201 provided near the minute communicating portion 1300, 

but not absorbed by the n~gative pressure generati~g 

··-··· . 
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1 member 110 2, and wiil ~rip into the ink within the 

second accommodati~g.chmDber 1200. Accordingly, the 
. ' 

ink is not moved beyond a certain amount, thereby 

. _preventi~g ·ink leak?ge thro:ugh the atmosphere 
. . 

s cc:mununicating port .cs·ee Fig.· :_20B). . . . '• . . .. •.· . . .·· 
. . . ·. . . . . . .· . 

·. ;. Herein, the height H 9f the .. connectip.g portion . . . . . . . . . . 

· in the atmosphere ·coiilmunicating port (see Fig. 18) is . . . . . . . . 
.. 

. neqess~_·to be h;i.gh ·enoµg;ti. that when the .ink fiow~: into 

.. ·. the air- layer 1104, the ink may not flow. into the 

, .•••. ,:f·:-- · 10 .. openi~g porti~n·i.n:the first accommoda~~g chamber of the 

°'atmosphere. communicati~g. port. J:n this embodiment, 

•. H = .10 :mm was Obtained ~y. multiplying the ink liquid . .: . . .·.- . . . . .· .. · . - . . 
•' .··.--

level corresponding to the· maximum fl
0

owable amoµ;nt of the .. ·... .. . . . . . ·. . . .. 

ink of _the second accomni.odati~g chamber · 1200. in the 

15.. inverted. state;. b:y: a. safety factor "_of two. 

Referri~g now. to F~g. 22 and F:tgs. 23A to 230, a 

· manufacturi~g process· of the ink tank unit in this .j 

· -embodiment will be described below. . . · 

In- F;Lg •. 22,· 1.600 is .an ink tank· unit housi~g, 
. . 

20 1102 is a n~gative pressure generating member, and 1400 

is a vessel lid. 120.2a and .1202b are electrode pins for 

sensi~g the remaini~g amount of ink,_ and 120 3 and 1204 

are contact members exten~i~g from each electrode pin 

to electrode disposed in the ink discharge portion •. 
... 

25 1206 is an ink pouring port, and 1205 is an ink pouring 

port pl~g. The ink tank unit housing 1600 is formed by 

int~gral moldi~g of resin. Within the first accommodati~g 
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1 .·· · chamber 1100 of the ink tank unit housi~g 1600 is 

accommodated.a n~ative pressure_generati~g .member 1102, 

which- is inserted afte+ compressed from both sides in . the . 
. • 1· 

direction of· .the arrow of Figs. 21A· to 21C. The· negative 

.·s ·' pre1:3sure_ generati~g member 1102 is .. compressed to one-· 

··. ··third· to one-fourth the volume·-when accommodating ·it. . . .· . ~ 

·.,• . ·. Thereafter, the vessel lid·l400 is joined with.the 
,, 

irik. tcink unit housi~g 1600; but this connec·tion is 

effected by weldi~g from .. the respects:. of the air-

10 · t~c;-htness in the junction-and the:productivity. 

· Especially, . the ultrasonic weldi~g is preferable means 

.from the aspects of both the reliability andthe 

... productivity.. Thereafter,: ·the electrode pin$: 1202a and .·. 

1202b are· forced via. the contact·.rnernbers 1203 and 1204 into· 

· .15 the ne~ghborhood of the bottom face of· the lateral 

second accommodati~q chamber 1250 of the tank housing 

1600, and welded thereto. ··!;. 

The. ink j,.s poured into the ink tank _unit 1000 

thus assembled thro~gh the ink pouring port opened in 

20 the vessel lid 1400. ·The pouring process is shown in· 

.F~gs. 23A to 230. In pouri~g the ink, the ink is poured 

under pressure by a fixed amount in ·the inverted 

attitude where the minute co~unicating portion is 

plac~ on the uppermost portion, with an inner di~eter 

25 ~ of the ink supply port of 1.5 mm and at a pouring 

speed of about 4 cc/sec as shown in Fig. 23A, whereby 

the excellent pouring conditions without bubbli~g can be 

.. ~ 
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1 obtained. The pouri:p.g of the ink-is stopped at the 

time when the second accommodati~g ·chamber is filfed 

with the ink to cause the.ink to.flow from the minute 

'·. communicati:p.g portion into: the n~ative pressure 

.·· 5 .:"generating member, and the supply ·port portion is pulled.' .·· . . . . . . 

out at _the top end ·and; pl~gged substantially at. the· 

same .time (primary pouring): {Figs> 23B and~ 23C) • 
. .. . : . 

· Thereafter, by adopting . an .attitude with the opening . of . . . . . . . . 
the ink discha?=ge portion ·.'placed· at the uppermost -; 

.· .. · .. ·,,. . ~ .. 
· ·· · 10 .> .Position, the-~ink ·1s ·po:Ur:ed;U:rider:··pres.sure by a fixed 

... · ... 

amount, whereby the pouri:p.~is-completed (secondary 
. . . . · ... 

·This . secondary p0~i~g is :-:l~tade thro~gh a nozzle. ·· 
.. 

of ¢ l.s·.mm and at a pouring rate of .about 4· cc/sec by.· .. 

. 15 ... inserti:p.g it .. to the· extent that. the supply port touches.· 

the n~gative pressure generating member 1102, like the 

primary pouring, so that the ink. is ~ispersed even=;ly. 

Finally, a· label.is pasted.on the outer surface 

of the·tank, thereby completing the ink tank unit. 

Next, the.ink jet·unit and. its assembli~g 

method will be described. 

F~g. 24 is an_ exploded perspective view showi:p.g a 

constitution of an ~nk jet'. unit 2000 in this embodiment. 

Herein, 2100 is a substrate (heater board) with el~ents 

25 (heaters) arranged for_ generating the heat energy which 

is ink discha~ge ene~gy, and 2400 is a ceili:p.g plate 

(grooved ceili~g plate) having grooves for forming liquid 
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. 1 flow· pass~ges. correspondi~g to elements as well as 

havi~g a member with the ink discharge ports formed 

correspondi~g to liquid flow pass~ges.· 2200 is a circuit 

substrate for supplyi~g electric power to -a heater board 

· s · 2100, 230 O ·.is -~· base plate servi~g. as the reference in 

pack~gi~g the ink disclia~ge portion, 2500 is a press~r 

· · spri~g for applyi~g even pressure (line pressure)· near: 
• =-.:: 

· . the ·discharge poi:ts of. the discharge portion by forci~g 

· , the ceiling plate 2400 and the heater. board 2100 into 

· · · . :-·>.:.:.<;,~,.·1o)x;.-. in.t..i.mate -ccmtact with each other.·· :·_ .. · .:. ''· ··'· · .: ··•·· .-:: · .. ·. · . ' · · 

·. 2600 ·is a holder havi~g inside a ·flow pass~ge_ · . 

for S\lPPlYi:Q.g the ink from the ink tank · uni·t. to·. -the ink· 

..•. _>.jet .. head .unit,'._.wJ:>.e:r::.~in. a filter 2700 for preve~ting the· 

. invasion of fore~gn matter is welded on the connecti~g ·. · 

·15 · surface with the ink tank of the ink communicating 

portion 2600 of the·holder • 

. In Fig. 24, an adhesive is applied .a predetermined 

thickness in a predetermined region 2405 · near the front •. 

end face '2300a on· the surface of a support 2300, on· the. 

· 20 applied surface of which a heater board 2100 is secured 

by adhesive so that its front end face 2100a and a 

front·end face 2300a of the support 2300 are flush. 

The ceili~g plate 2400 is disposed on this heater board· 

2100.by temporarily joining so that an orifice plate 

25 2400a is disposed in front of both front end faces 2100a 

and "2300a of the heater board 2100 and the support 2300, 

as shown in Fig. 14. · Herein, in Fig. 25, 210 5 is a 
· .. : 
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1 . discharge heater as electrotheJ;'Inal -converter provided 
.... ; 

at a predetermined position on the heater board 2roo. 

Also, 2411 and 2412·are ink flow passage_ grooves 

formed on the ·ceili~g plate 2400·, and 2421 and 2422 

5- are discharge_ ports bored by excimer laser _on the -

_orifice-plate.-2400a of the ceiling-plate 2400. 

-In this way, with the ceiling plate 2400 -_ 
j..> 

temporarily joined on the heater- board 2100; the -heater ·_ -_ 

board 2100 and the ceili~g plate 2400 are on the support 

10 2300, asshown .. in Fig~·,26,':-and:ftirther·a·holder -2600 - .--

15 

.covering· and· protecti~g ·the· wiri~g ·substrate 2200: is 

placed tbereon.-··· 

.-

-An ·assembling method of· an ink jet head -uni"t of 

the present invention will be· described below • 

. After the heater board 210 0 is· bonded by an 

adhesiv~ (silicon-type adhesive SE44oo: made by Toray) 

10 to 30 · .µm thick on the .support 23-00, the connection 

with the wiring substrate_· 2200 is made_ by wire bonding • 

with aluminum wire. The· ink discharge ports of the_ 

20 ceiling plate 2400 and the_ discharge heaters 2105 of 

the heater board are aligned with each other and the~ 

temporarily secured by applying a ultraviolet curable 

adhesive (TB3006B: made of Three Bond) to bpth end 

portions of the ceiling plate 2400. Then, for the .... 

25 junction between the ceiling plate 2400 and the heater 

board 2100, a spring 2500 for concentratively pressing on .. 

the discharge ports and the neighborhood of the liquid 
. -

---
'· 

.. , ; 
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l flow passage is settled. The spring 2500 has spring 

·1~s 2500a, 2500b on both sides, and secured by 

~g~gement with the heater board 2100. · Then, the ceiling 

plate· 2400 is put on the he.ater boards 2100, 2200, and 

,. 5 the support 2300.. The :holder 2600 has a pair of l~g 
. .. . . · .. 

. porti_ons 2600e dispos.ed. on both sides of the ceili~g 

·· piate -240 o,. which are inserted thro~gh a pair of holes 

· · · · 2300b in the support 2;300 to project the top enQ.s :bf 
. . . 

the l~·portions 2400e beyond the back face side of the 
. ·. ~. . . 

·· _:10.:. <s~pport 2300. : .. : .. .:.·_,, . ..... ___ _ 
:. ~ . . . 

. . .... ·:~·. .. ;·~':, . · .. ~· . .. ···:· ... ·.-· ... · 

.. :· .. 

··Finally, a .silicon seali~g agent (TSE399B~ · 

· Toshiba· Siliccm) is . poured ·from the upper. portion ·of the· 

holder .·to th~" gap between. the holder 2600 and the 

ceili~g plate 2400 ·ot·:the·base plate 2300,.the gap 

.15 between the ceili~g _plate 2400 and the heater board 

2100, t~e __ gap· between the ·orifice plate 2400a and the 

heater board end portion 2100a or the base plate end 

portion 2300a, for the protection of the wire bonding 

20 

·.portion •. 

·Next, the mounting of-. the ink jet head unit 

2000 on to the ink tank unit 1000 will be described 

below. _In F'.igs. 22 and. 24, 1610 and .2600f are .a 

projection and a latch havi~g spring property attached 

to the ink tank unit housing 1600 and the holder 2~00, 
·.·. 

25 whereby the falling of the ink jet head unit can be 

prevented by engagement of both. 

On the other hand, the connecting opening portion 



- 61 -

l 1101 of the ink jet head unit in the ink tank unit 1000 

is joined via an o-ri~g 1500 to the ink tank co~cti~g 

' portion· 2600h of the ink head unit to prevent ink · · 

5 

. 10 

I 

· leak~ge • 

. In the ·above. way, · the ink jet cartridge is 

wil.l be descriped below. F;i.g. 27 shows the assembling·.·· 

···of a protective tape· 3100 and a protection cap . 3200 for ... ·· 

protecti~g the disch~ge ports froni· dryi~g and fixi~g· · 
· .. •·· . 

:or damage·during physical distribution in packaging. 

· .. · .The protection cap 3200 has. a spo~ge 3220 in: an area .. 

·in contact with the disch~ge port face via the 

protective tape 3100, the protective tape 3100 being·: :· 

· 15 ·forced into contact with the discharge port face by·· a 

.·pres.sing force of 5"00 to 2000. g. of this sponge. 

The protection cap 3200 has a projection 3210 

engaging the holder· 2600, while the holder 2600 has a 

depression caught by.the ·projection on either side to 

20 prevent the .falling by engagement of both. 

Fig. 28 shows the constitution of a package 4000 · · 

for protecting· the ink jet cartridge against the 

physical distribution environm~nt changes, and 

preventing the falling. In Fig. 28, 4100 is a ca~:.e 

25 body, 4200 is a case lid, and 4300 is a buffer body for 

preventi~g the vibration of the ink jet cartridge 

within the case. 

, :: 
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.The case body 4100 is formed of a moldi~g made 

of polypropylene -from the aspects of impact durab~;li ty, 

gas barrier property of preventing evaporation of the 

ink from. the -ink jet c·artri?ge, as well as the costs. 

5 The case lid. 4200- is forme~ of a mul ti-1.ayer film 

having.excellent_ gas -barrier ·property, for ex~ple, 

one· in-which- a_'p<>lyethylene terephthalate layer 12 µm, 

- an aluminll11l _evaporation layer- 0.05_ µm, a ·nylon laf~ 

15 · -µm,: a_ polyethy-lene layer 25 µm; an -easy peel layer 
-. 

10 - 25 µm are .laminated" in sequence from the·. outermost 

15 

layer or the .outs:i:-d_e, or one. in which a nyl9n 15 µm, an 

aluminum _ f,oil 9_ µm, and an easy peel layer 7 5 µm are 
. . .. 

laminated .. in.·sequence .from the outermost layer. 

Thepack~ging·procedure· is as follows. 

-After inserting -i;:he ink jet cartridge irito the 

case body 4100, - the- b~ffer body 4300 is ·placed therein, 

a welding _rib- 4120 disposed .in a flange portion 41,-a.o 

of -~e case body -4100 and the easy peel layer of the 

case lid 4200 are welded together by heating to obtain 

20 a package. · 

Further, this pack~ge 4000 is accommodated 

within a pillow·b~g 5100 fancy printed, and then a 

pack~ge 5000 of the ink jet recording head is completed 

(see F~g~ 18). In the above example, a head cartr~dge 
·.·. 

25 with an ink tank unit and a head unit integrated was 

described below,_ but the head unit and the ink tank 

unit may be separated as independent parts. 
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1 (Other Embodiment) 

5 

.... 10 

F~i:g. 30 shows. one embodiment of an ink j eF 

··. ·reco~di~g apparatus having an ink jet cartridge mounted 

thereon .according· to the present invention. 

In the figure·, ·C is· an ink jet cartri~ge ·of 
. . 

. . 

the·present invention,· as previously described, and 2 is 

a carri~ge for mounti~g for the movement four ink.jet 
.i·: .. 

·· · · cartri~ges correspondi~g to four color inks of ye:Llow, 

· .. m~genta,.· cyan and black • 

. ·•····.·Herein,: the carriage 2 is slidabl.y. ~g~ged. in a 

. gu~de shaft 11, a: _part. of the carriage 2 bei~g connected. 

to a ,belt 42 driven l:>Y a motor. Thereby, .the carri~ge 2 

is movable alo~g the.guide. shaft 11, all.owi~g the ink 

jet cartri~ge c to be-moved in the recording area and 

15 .. ·its· adjacent area. 

15, 16 are ·feed rollers for drivi~g the motor. 

With such constitution, a recordi~g medium· 10 is ·-,:: 

supplied to a position opposite the disch.a~ge port face 

·.of the recording head~ _and fed via rollers .17, 18 into 

20 a paper- exhaust portion when the recording is pr~gressed. 

In this embodunent, the recording medium 10 is 

conveyed along.a conveying direction (sub-scan 

direction) by the feed rollers, and after the recordi~g 

medium 10.is set at predetermined recording positi9n, 
... 

25 the operation of recording (scanning) an image by the 

ink jet cartridge C mounted on the carriage 2 which 

moves along the recordi~g medium 10, feeding (pitch 
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1 conveyi~g) the sheet by a predete:cmined amount after 

recordi~g one. line, and then rec~rding., (scanni~g) }the · 

image at the next line is repeated, lintil the entire 

image is recorded for the recording ·medium.·· 

·. 5 401 is a "blade as ·the. wipi~g member, one end 

thereof being . held by a blade qoldi~g member to become. 

· a· secured end, ·and: taking a ,form of cantilever. · The' . 

· ·. ·bl.ade 401 is ·disposed at· a positic;>n adjacent ·the =::· 

· .. recordi~g area with. the recordi~g head, and :in this . ·> 

: ·10 : embodiment, ·held· in the ·projected:· form into· the course . ··· ·· 

of movement C)f· · the recording head .... · · . · .. · 

300 is a cap.which is disposed at a hoine _position. 

cont;Lquous to the blade· 401 ·and mo~able back. and forth . · · · 

in the direc:tions perpendicular .. tci the ·moving dir.ection of 

15 · the rec.ording head·· to make direct contact with the · 
. . 

discha~ge port f ~ce·, thereby effecting the capping. 

·· . Further, 40 3 . is an absorbing member provided adjac~nt · 

the blade 401, which is held, like the blade 401, in: 

. the projected form into the course of movement· of the·. 

2 0 recording head. · 

A discharge port recovery portion 500 is 

constituted of the blade 401, the cap 300 and the 
. . 

absorbi~g member 403, wherein the ink and the dirt 

sticking to the ink disch.a~ge port face can·be removed 

25 by the blade 401 and the absorbing member 403. 

.. ' · ... 

With the above constitution, when the ink jet 

cartri~ge C returns to the home position after completion 

. : . . 
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1 of the r~cording, the cap 300 of the disch~ge port 

recovery portion 500 of the recording head is re~eated · 

from the movement pass ~ge of the ink jet cartri~ge C, · . 

but the blade 401 is projected.into the movement 

· 5 course. As a result, the discharge port face of· the 

·.ink jet· cartridge c is wiped .by. the blade 401 projeC?ted 

···therefrom. 
.. 

Also,· when the cap 300 makes direct conta:c·t with·. 

·.·.'the disch~ge port face of the ink jet cartridge_ to 

:> .. ,_.,,~·,.·.·:: '>··10-·· '"·effect the cappi~g, the cap. 300 ·is. moved to project 

.into the course of movement of the cartridge. When the 

· cartridge c is moved from· the home position to the start · 

position of recorcii~g,, the cap· 300. and the blade 401 

are located at the same position _as in the wipi~g as 

15 - ... above described •. As a result,. upon· the movement before.·. 

starting the recording, .the discharge port face of the 

cartridge C is wiped. · 

The recovery of the discharge port portion of 

the recording head with the blade is performed at a 

20 predetermined interval not only_ during the mo.vement of 

the carriage before and after ·the recording, but also 

during the recording. 

Note that the ink sticking to this blade 401 

with the recovery is receivable by the ink absorb~_:ng 

25 member 104 (see Fig. lA) on the head side as previously 

described. 

When the ink jet cartridge of the present 
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1 invention is used for the recordi~g apparatus as above, 

the he;ight H of the ink jet· cartridge will not in~ease 

with the inereased· receivable amount of .ink, in the 

attitude of mounti~g it:on the carriage, because the 

5 ink receivable amount of the ink tank unit is 

increased-by raisi~g the ink filling ratio in the 

present invention. 

. 10·. 

The_ -present. invention makes it possible tcF- · 

reduce the total .thickness because of no porous member. 

disposed·in_the ink stori~g portion, and.reduce the . 

size of the carri~ge, when a ··plurality of ink jet 

cartri~ges. such as for a color recording apparatus· are 

. arra~ged side-by-side as shown in Fig. 11. · 

The embodiment employs a recordi~g head or a 

15 recordi*1g device of the ink jet recording system of. 

performi~g the recording by forming flying liquid 

droplets by the use of the heat energy among the various 

ink jet recording systems, but is· conveniently.usable in 

other constitution of flying liquid droplets. 

20 Its representative consitution and principle of 

the ink jet system using the heat energy.are disclosed 

in, for example, U.S. Patents 4,723,129 and 4,740,796, 

and it is preferred that the present invention is 

practiced using these basic principles. This 
·.·. 

25 recordi~g system is applicable to either of the so-

called on-demand type and the continuous type. 

Briefly stating this recording system, by applying 
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1 at least one.drivi~g s~gnal which gives rapid 

temperature elevation exceeding nucleus boiling a~d 

·causing film boili~g phenomenon in ._the ink corresponding 

·to the recording.information to.electrother:mal converters 

.. : .. 5 .. . arranged corresponding to ·the liquid channels holding a 
. .• . . . . . 

. ·. 

liquid (ink), heat· en~gy ·is generated to effect film 

. boiling at the heat· acting surface of the recordi~g 

head •. · 

Thus, . because the bubbles. ·within the liquid 

·10 . (ink).: can be formed correspond~~g one.· by one to the 

drivi~g s~gnals which are appli:ed·to theelectrothermal 

converters, the recording system of· the on demand type 

is especiall.y ·effective. By disch~ging the liquid 

(ink) ·through.· an opening for discharging by growth . · 

15 and shrink~ge of the bubble, at least one droplet is 

formed. By maki~g ·the driving signals into the pulse 

shapes , . growth· and shrinkage· of the bubbles can be 

effected instantly and adequately to accomplish more 

preferably disch~ging of the liquid (ink) particularly 

20 excellent in response characteristic. 

As the drivi~g signals of such pulse shape, those 

as disclosed in U.S. Patents 4,463,359 and 4,345~262 

are suitable. Further excellent recording can be 

performed by employment of the conditions described in 

25 U.S. Patent 4,313,124 of the invention concerning the 

temperature_ elevation rate of the above-mentioned heat 

acting surface. 
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As the constitution of the recordi~g head, in 

addition to the combination of the disch~ging poft, 

liquid channel_, and electrothermal converter (linear 

·.liquid channel or r:Lght-a~gled ;liquid channel) as 

· 5.:. disclosed .in the above-mentioned respective specifications, 

.· .. ·· 10 

the constitution by use, of.·U.s •. Patent 4,558,333 and 

4,459 ,600 ·disclosip.g the ·constitution having the ~:eat 
::·::. 

· acti~g portion arra~ged in .. the flexed: region is also 
. . . . . 

incl'l,lded in the present invention. ·. 

·.In -a.ddition, the ·present invention can be also·.· 
. . 

effectively ·made the constitution as disclosed in 
·:- .. 

·.Japanese Laid-Open··· Pei.tent,: Application No. 59-123670 

. which discloses· the constitution using a slit common 

: to a plurality of· electrothermal converters as the 

15 : .· d.is.cha~ging port. of the. ele~trothermal converter or 

20 

. . 
· Japanese Laid-Open Patent Application No. 59-138461 

.: ·. which discloses the consitution having the opening::· for 

absorbing pressure wave· of heat energy correspondent· to·.· 

the dischargi~g portion. 

Further, as the recording.mode of the recording 

device, the present invention is extremely effective.for 

not only the recording mode only of· a primary color 

such as black, etc., but also a device equipped with at 

least one plural different colors or full color by.::color 

25 mixing, whether the recording head may be either integrally 

constituted or combined in plural number. 

In the ink jet head cartridge of the present 
·..: 

.... 
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1 invention, because the atmosphere communicati:ng port of 

the negative pressure generating member receiving:t . . .. :.· . 

portion of the ink tank and the ink supply port are -

-_disposed on the opposed surfaces, with the atmosphere 

5 _- · communicati:ng port located above the ink supply port, 

the -state where no ink resides near the atmosphere 

. -communica ti:ng port even- with the ink accumulated near -

the ink supply port is easy to hold, and the ink /~:- -

-- · · • lealqtge is less likely to occur. 

- - ·10 ._- -In addition, owing to the action of ·the negative.' 

· pressure_ generati~g ·member as the buffer in the· state' of 

_havi:ng ink wetness only near the ink supply port but 

not in the remaini~g portion, the ink leak~ge is less 

. likely to occur, because no ink is reserved in the . 

15 .space portion even if the ink runs alo:ng the interstice 

produce by exfoliation or distortion at the ~gled · 

portion of the negative pressure generating membeJ:..-. (ink. 

absorbing member). 

Further, in the cartridge of the present 

20 invention, by s~api~g the ink storing portion like an 

L-character of ~-character, the volume of the ink 

stori:ng portion can be made greater than that of the 

negative pressure generating member receiving portion, 

whereby the reduction in the running cost can be -. 
·.· . 

... 
25 realized without increasing the size of the ink tank. 

Still further, in the cartridge of the present 

invention, by rounding the edge angled portion within 

.}·'. 
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1 the negative pressure generating member receiving 

portion by Rl to R3 to make four corners curved, ~he 

exfoliation or distortion at the angled portion of the 

negative pressure.generating member-can be suppressed 

5. in inserting the negative pressure generating member, 

resulting· in no gap betW"~en the· ink storing·_ portion and·.· .. 

the nega:tive pressure generating ·member,. whereby the ink 

is concentrated in the neighborhood of the ink supp-ly 

port,· without the ink flowing near the atmosphere 

·. ·10 communicating port located·._upward, and. ink leakage· can· 

be prevented beforehand.: · 

And by. ·providing a groove · portion having a 

height of the top of less than 5 mm.from the filter face 

at the end portion of the·ink communicating member of 

15 the ink jet: head· unit on the partition wall within the··· 

ink cartridge for· the ink jet·, the ink supply to the 

recording head can be performed stably and . highly:: 

reliably. 

Also, by providing a recess portion on the 

20- ·bottom portion of the negative.pressure generating 

member (ink absorbing member) receiving portion of the 

ink cartridge for the ink jet, the ink flow passage 

can be secured more widely, resulting in no ink 

interruption. 

25 Further, with the present invention, by 

dividing one aperture of the atmosphere communicating 

port into two or more openings, the necessity of 
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1 providing . the multiplicity of parts or the inconformity . 

with the moldi~g. as· conventionally occurs can be I 

·improved, and the struc:ture of.atmosphere communicatiJ:lg 

port with·h~gh productivity.and reliability can be 

s obtained,· which ~s -:applicable to the ink stori~g 

.. 10 

. yessel. usiJ:lg the n~gative pressure generatiJ:lg member, 

. whether the division...;type· or ·the. int~gral-type. 
. .. 

. : With a : recordi~g: ·head havi~g integrally an· ink . 

··:. tailk ·portion havi~g first and second accommodati~g 

. chambers andan·ink discha~ge portion,· there· is the 

effect that the s~abler gas-liquid interface.in 

supplyi~g-the i:rlk.with.in the .. ink chamber in the ink 

tank p0rt_ion t~ the. n~gative pressure. generating member,. 

as we11· as. the stabler supply of the ink, can be. ·. · 

15 · achieved. 

Also, by inakiJ:lg the vertical edge lines of the 
, 

first acc6mm.odati·J:lg· chaµtber and the second accommogating 

chamb.er a curved shape,· .and providing a projection on 

the bottom ·surf ace of the second accommodating chamber 

20 near the minute communicating portion, there is the 

25 

. . . 

·effect that the ink leakage :through the. atmosphere ·· 

communicating port due to changes in the attitude dur~ng 
. . 

physical distribution or.cha~ges in the environmental 

temperature or humidity can be prevented. 

As above described, with the present invention, 

an ink jet head cartri~ge with a large, ink storage 

capacity can be provided with high reliability in 

..... 
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l preventi~g ink leak~ge and ink exhaustion, and an ink 

jet recordi~g apparatus capable. of the excellent 
. . 

printi~g for the long term can be provided. 

An ink jet cartridge comprises an ink jet head 

5 unit for discharging the ink, and an ink tank unit having 
. . 

an ink supply·port for supplying the ink to the ink jet 

head unit. The ink _tank unit has a partition ·portion 
.. 

··_·for parti tioninq between an . ink storing . portion for .· 

·_ stori;ng the ink to be supplied to the.ink jet head unit 

.10 :: and a n~qative pressure generating member. receiving 

· · por~ion having a negative pressure q:ene~ating member.; 

The ·ink supply port is provided on: the_ negative ~ressure 

generati~g member receiving portion. And the partition 

portion has an ink communicating portion at an end 

15 portion of the partitioning portion on the side of the 

n~g~tive pressure generating member receiving portion 

where the ink supply port is provided,· and makes 9ontiguous 
.!.· 

. the· ink s.toring portion and the· negative pressure 

generating member receiving portion in a movement 

20 direction of the ink tarik unit when discharging the ink. 

25 

I 
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ili1iU1iff iUf 
1 WHAT IS CLAIMED IS: 

.·s 

1. · An ink jet cartridge compris·ing: 
.; .. 

an ink jet head.unit for discharging the ink; 

· and 

a.n. irlk ·tank unit having . an ink .supply port for 

. supplying. the ink to· said ink jet head unit1 · 

characterized in .that said ink tank unit has a ... 
. . 

partition portion for partitioning.between.an i1* storing 

portion for ·.storing the irik to be supplied to said ink . · 
.. · .. ·. 

jet. head .unit '..a.nd ·a negative pressure generating member. 

receiving portion ·having.a: negativ~ pressure generat-ing 

·member; ·.'. 

said ink· supply port i~ ·.provided on said .negative 
... · . . . . . ·, . . 

pressure generating member.receiving portion; and 

15 said· partition portion has an ink communicating.· 

portion at an end portion of said ,partitioning portion 

. on the side Of. the negative·· pressure generating .~ember 

receiving .portion·where said ink supply port is provided, 

and makes cont:Lguous said··. ink storing portion and said. 

20 n~gative pressure generating member receiving portion 

. in a·movement direction of said ink tank unit when 

discha~ging the ink. 

2. An ink jet cartridge according to claim 1, 

25 characterized in that said ink communicating port1on is 

provided at a position at which the ink s~pply direction 

from the ink storing portion to the negative pressure 
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1 generating member receiving portion is orthogonal to 

said movement direction. 

3 • An ink jet_ cattr_idge. according_ to· claim 1, 

characterized in that said negative pressure generating 

member receiving portion has ~n atmosphere communicating 

port. at a position opposite said .ink ·sup_ply port. 

:.=.: 

4 • ·. An ink j ~t cartridge· according .. to claim 1, 

10 ~haracterized _in _that said negative pr~ssur·e generati~g 

member_ receiving. portion has·a .po~tion.of the·curved. 

shape with which .th.e angled portion of· said negative 

pressure generating member is brought into ·.direct 

15 

20 

conta,ct. 

5. An ink jet cartridge according to . c1~im 1, 

characterized in that said negative pressure generating 

member receiving portion has at least two or more·· negative 

pressure_generati~g members. 

6 • An ink jet cartridge according to claim 1, 

characterized in that said ink jet head unit has 

electrothermal converters for causing the discharging 

in such a manner as to cause a state change in the ink 

25 by_ generati~g the heat with electrical energy supplied 

to discha~ge the ink. 
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7. An ink jet cartridge comprising: 

an ink jet head unit for discharging the~ink; 

and 

·an ink tank unit having ·an ink . supply port for 

supplying the ink to· said.ink jet head unit1 

·. cha,racterized in that said· ink· tank· unit has· a 

: partition portion for partitioning. between :an ink storing 

. ' portion _for storing the ink ... to be· supplied to sa.ta ink 

·. ·jet head uriit and· a negatlve pressure generating, member 

10. :receiving portion having. a negative· pressure generating 

member1 · 

said ink supply.port· is provided on said ·negative 

pressure· generating member receiving.portion; and 

said. pa:z::tition··portion has -·an ink·.communicating 

15 . portion at· an end. portion of. said partitioning· portion 

on the side of the n~gative . pressure generating member 

receivi~g portion where said ink supply port is p~ovided, 

and a groove portion· leading . to said ink· communicating· •. . . 

portion on the side of said negative pressure generating 

.. 20 member receiving portion, .and makes contiguous said ,ink 

stori~g portion and· sa-~d n~gative ·pressure· generating 

.member receiving portion in a movement direction of 

25 

said ink tank unit when discharging the ink. 

. ... 
8. An ink jet cartridge· according to claim 7, 

characterized in that said ink jet head unit has an ink 

communicati~g member which is inserted into said ink 

----------- .: 
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1 supply port portion, the distance from an end portion of 

· · said ink communicating member to· an upper end of_, said 

groove portion being within 5 mm.· 

5. 9 • An ink jet cartridge according to claim 7 , 

. . : characterized in that said· ink jet head unit has 

; .. . . ~ .. electrotherm·a1 converters for causing the. discharging in 

· ·· · such a manner as to cause a state change i:n the l;nk by 

.. 

·.,: .. ·:· .. ·. 
··.:. · .. :. / .. generating the heat with electrical energy supplied 'to 

: .. 

io·: .. 'discharge. the ink. 

:.'::. -.•·: 
.· .· ... '· 

·:· .. ;· 

10. An ink jet cartridge according to any one 

of ·claims 1 to 9, characte·rized in that ·said negative 
. . . 

· , ·.pressure generati~g _member receiving portion· has a 

15. ·· recess portion between said· ink supply port and said 

ink communicating. portion •. 

11. An ink tank unit having· an ink supply port 

for supplying the·ink to an ink jet head unit for 

20 ciischarging 'the ink, characterized i.n that: 

said ink tank unit comp~ises a partition 

portion for partitioning between an ink storing portion 

for storing the ink to be supplied to said ink jet head 

unit and a negative pressure generating member receiving 

25 portion having a negative pressure generating member;' 

said ink supply port is provided on said 

negative pressure generating member receiving portion; 

I If Ill~ 1111~ 11~111111111111 
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1 and 

said partition portion has an ink commun£cating 

portion at -an end portion of said partitioning portion 

on the side of the negative. pressure generating member 

.s receiving portion where said ink supply port is· provided, 

and makes contiguous· ·said ink storing po.rtien and· said .. · 

10 

.negative· pressure generating member ·receiving Portion 

in a.movement direction of said ink tank unit wh~n 

dischargi~g the ink. 

12. An ink tank unit having an ink supply port .. 

for supplying the.ink to an·ink jet head unit for 

dischargi:ng th_e ink, characterized in that: 

said ink tank unit has a partition portion for 

15 ·partitioning between an ink storing portion for storing 

the ink to be supplied to· said ink jet head unit. and a .. 

n~gative pressure_ generati:ng member receiving ·po_~tion • 
~~-

having a n~gative pressure_ generating ~ember1 · 

: . .'. ~-. . 

said ink supply port is provided on said· negative·· 

20 press·ure generati:ng member receiving portion1 and 

said partition portion has an ink communicating 

portion at an end portion of said partitioning portion 

on the side of the n~gative pressure generating member 

receiving portion where said ink supply port is provided, 

25 and a groove portion leadi:ng to said ink communicating 

portion on the side "of said n~gative pressure generating 

member receiving portion, and makes.contiguous said 
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1 ink storing portion and said negative pressure generating 

5 
··· .. :. 

10 .. 

member receiving portion in a movement direction~of said 

ink tank unit when discharging the ink. · 

•. · 13 •. An ink tank unit according_ to claim 11 or 

12, ··characterized ·in tha.t said negative pressure. 

generating. member receiving portion has a recess portion 

between said··· ink supply·· port and said ink: communi~ating. · 

. por1:iori. 

·;. · . 

• .. 14. Anink jet appa~atus compri$in:g: 

an ink jet ·cartridge having .an· ink ·jet head unit 

for discharging_the ink,·. and an ink tank.unit having 

an ·ink supply port for supplying the ink to said ink. jet 

· 15 head .unit;. and 

a carri~ge .for· detachably mounti:i;ig said ink 

jet cartridge; . 

·characterized:inthat said ink tank unit has a 

partition.portion for ·partitioning between an ink 

. 20 stori:ng portion for stori:ng the ·ink to -be supplied to 

said ink jet :head unit and a negative pressure generating 

member receiving portion-having a negative pressure 

. generating membez;;. 

said ink supply port is provided on said negative 

25 pressure generating member receiving portion; and·;: 

said partition portion has an ink communicating 

portion at an end portion of said part.iti~P.ing portion 
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·1 on the side of the negative pressure generating member 

receiving portion where said ink supply port is provided, 

and makes contiguous said ink storing port~on and said 

negative pressure generating member receiving 

s portion in a movement direction of said ink tank· unit·. 

when discharging the ink; 

10 

whrein said ink jet apparatus further comprises· 

conveyi~g means fo_r conveying the recording meditlm which 

accepts the ink discharged ·from said ink jet head unit. 

15. An ink jet cartridge comprising an ink jet 

head unit.for discharging-the ink, and an ink tank unit 

havi~g an ink supply port for supplying the ink to said 

ink jet head unit and an atmosphere connnunicating 

15 portion for conununicating the inside to the atmosphere, 

characterized in that: 

20 

said ink tank unit having: ·. ':· 

an ink stori_ng portion for storing the ink to 

be supplied to said ink jet head unit; and 

a n~gative pressure generating member receiving 

portion havi~g a negative p~essure generating member as 

well as communicating to said ink storing portion via 

an.ink communicati~g portion; 

wherein said atmosphere communicating portion 
·.·. 

25 and s.aid ink supply port· are disposed in said neg·ative 

pressure generati~g member receiving portion; 

wherein said ·atmosphere communicating portion 

111111111111111111111111111111 · 
* C L M S * 

THI~ SHEET HAS BEEN 
REPLACED 



- 80 -

1 has one aperture, said aperture including a barrel 

portion extending.from the inside ·of said ink t~pk to 

the inner surface.· of a wall _portion, and deadlocked near 

the outer surface of the wall portion, and an openirig 

5 portion divided from a deadlocked portion of said 

bar.rel portion· into .·branches • 
;_.· 

--:: .= .. 

-16. An ink jet· .c~rtridge acco.rding to claim _15, 
. . : . . . . 

wherein on the outer. surface of .. ·an 'ink tank unit provided 
. ' . 

10 with an outer. opening of. said. atmosphere communicating 

- 15 

portion is formed .-a ·groove -"extending from said o_peni·ng 

portion of s,aid aperture,' :and said groove and said 
. . 

openi:ng. por-tion are· covered.:with.·a :seal member having.· a 

shorter-width than the length ·of said groove. 

17. An ink jet cartridge according to claim 15, 

wherein said ink_jet head cartridge has electrot~ermal 

converters for generating the heat energy causing film 

boili:ng in the ink as t;he el:ements for generating .the 

20 ene~gy useful for dischargi:ng the ink. 

18. An ink tank unit. having an -i~ supply port 

for supplyi:ng the ink-to an ink jet head unit for 

discha~gi:ng the ink, and an atmosphere communicating 

25 portion for. allowi:ng the inside to the atmosphere, 

characterized in that: 

said ink tank unit having: 
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1 an ink storing portion for storing the ink to 

·be supplied to-said.ink jet head unit; 

a negative pressure generating member receiving 

· portion having a negative pressure generating member. 

5 as well as communicating to said ink. storing portion via 

an ink communicating portiqn; 

10 

wherein said atmosphere· communicating_ portion.and 

said ink supply port are ·disposed in· ·said negati~e pressure 

generati~g member receiving portion; 

wherein said atmosphere communicating portion 

has one apperture, said aperture including a barrel .: 

portion extending from the inside of said ink tank to the 

inner surface of a·wall portion, and deadlocked near the 

outer surface of the··wall portion, and an opening 

15 portion divided from a deadlocked portion of said barrel 

portion into branches.·· 

19. An ink tank. unit according to cla·im 18, 

wherein on the outer surface of an ink tank unit provided 

20 with an outer opening of said atmosphere communicating 

. portion is .formed a_ groove extending from said opening 

portion of said aperture, and said.groove· and said 

25 

openi~g portion are covered with a seal member having a 

shorter width than the length of said_ groove. 
·.~ . 

20. An ink jet apparatus comprising: 

an ink jet cartridge having an ink jet head unit 

I 1111111111111 1111111111111111 
* C L M S * 

THIS SHEET HAS BEEN 
REPLACED 

."· ~: 



1 

5 

·. 10 

15 

20 

25 

- 82 -

for discharging the ink, and an ink tank unit having 

an ink supply port for supplying the ink to said~. ink 

jet head unit.and an atmosphere communicating portion 

for communicating the inside to ·the·· atmosphere; and 

a carriage for detachably mounting said ink jet 

cartridge; .. 

· characterized in that: 

.. 'an ·ink· tank unit has: 

. :•··an ink.:storing portion.· for storing. the ink to.:· 

be supplied to said ink jet head unit; and. 

'a n~gative pressure generating member ·receivi~g 

portion having· .. a negative pressure generating member as 

well as· conununicating.to said-ink-stqring·portionvia 

an·· inki·communicat_ing portion; 

wherein said atmosphere communicating portion and 

said ink supply port are_dlsposed in said negative 

pressure_ generating member receiving· portion; 

wherein said atmosphere communicating por·tion 

has "one aperture, said. aperture including a barrel 

portion extendi~g from the inside of said ink tank to 

the inner surf ace of. a wall portion, and deadlocked near 

the outer surface of the wall portion, and an opening 

portion divided from a de~dlocked portion of said barrel 

portion into branches, 

said ink jet apparatus further comprising·i 

conveyi~g means for conveying the recording 

medium which accepts the ink discharged from said ink 
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1 jet head unit. 

21. An ink jet apparatus according to ci"aim 20 , 

. ·wherein said ink jet h~ad . 'cartridge has electrothermal 

5 converters for generating the ·heat energy causing film 

boiling in the ink as the· elements for generating the 

energy useful for discharging the ink.· 

10 ... 

15 

20 

25 

., .. ; 
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