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Supply System And Ink-Jet Recording Apparatus Uilizi-ng The

Met hod O Munting Liquid Container On Recording Apparatus 5 BACKGRQU

OF THE INVENTICN Field of the Invention JThe present inventg¢ro Isiegeesto a
ti.qui d container detachably nounted on an ink jet recording apparatus,
and a recording apparatus utilizing such 10 liquid container. Related
Background Art The liquid container nmounted on an ink jet recording
apparatus, for executing recording by discharging quuid droplet onto a

detachabl'y mount B4apid, REREedReh nd b S wRPLE, SYBLEP g K et LvE°
and a type used koB-BIMNGprihaléd WELDE; L ina Seae i heathba ¢ he

transversal dire recor et tn a 20 recordi ng apparatus

of so-cal | ed seld@lueidyPe1 quibiecstitdhest B RuboPATagaApyRiaits hi oh
t he recordlng hea I's noved 1N a.direction crossing the conveying

direction of the recording sheet. In the so-called on-demand ink jet
recording 25 which is a currently prevailing system anong vari ous
5 BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to a liquid
container detachably mounted on an ink jet recording
apparatus, and a recording apparatus utiiizing such
10 1liquid container. .
Related Background Art
The liquid container mounted on an ink jet
recording apparatus, for executing recording by
discharging liquid droplet onto a recording sheet, is
15 generally classifieq into two types, namely a type
detachably mounted in the recording apparatus but
used in a fixed state, and a type uéed in a moving
state together with a recording head in the
transve;sal direction of.tﬁe recording sheet in a
20 recording apparatus of so-called serial scan type.'
The seriai scanning means a system in which the
recording head is moved in a .direction crossing thé
conveying direction of the recording sheet.
In the so-called on-demand ink jet recording
25 which is a currently prevailing system among various
ink jet recording methods and forms.a recorded image

by discharging a liquid droplet onto a sheet (such_as



ink jet recording nethods and forns a recorded image by discharging a
liquid droplet onto a sheet (such as 2 paper) in response to a recording
signal, it is wessential to maintain a sonewhat negative pressure relative
to the atnospheric pressure at the nozzle 2end (also called orifice) of the
recording head, in 5 order to discharge the liquid droplet always in a
stabl e manner in response to the recording signal. The |iquid container of
the latter type noving together with the recordi ng head of serial scan type
is also called an on-carriage tank and is-enployed 10 wi dely, because the

recording head g&tgefﬁeiﬁi AEEPoRBE! *oNA redtidiny @i hai difo ike

supplied-to-th ecordi ng head, are positioned cl ose whereby the ink

supply path capdifen®iel sterhainéadnt e sorwliiitithegapavat presdure
realized conpact. 15 Also as a configuration capable of retaining the

liquid therei n mesikhtsingl gonghéhatmogphertic: tfessuter atr thehewoezzle conmonl y
used a liquid container wutilizing a foaned nenber such as urethane foam or
an entangl ed ferg olglsensalledchrifice pof ik yrenerding beasl .asim
capillary force generating nenber. _However, in case of the latter

on- carri agedt af&de¥ ko | digchazrgs: hgerl iR HFP185EAYRYH R the

recordi ng head e carriage_has a certai Iinitatign In size.. Mre

specifically, i¥ n%ﬁf%rragngr' tRuFGSPERNSS ﬁ‘-ec? the F8reredng, SdRd 1 o reduce

the The liquid container of the latter type moving
together with the recording head of serial scan type
is also called an on-carriage tank and is -employed

10 widely, because the recording head and the liquid
container, containing liquid to be supplied -to the
recording head, are positioned close whereby the ink
supply path can be made.shorter and the recording
apparatus can be realized compact.

15 Also as a configuration capable of retaining the
liquid therein and supplyihg the liquid to the
exterior, there is commonly used a ligquid container
utilizing a foamed member such as urethane foam or an
entangled fibrous member such as of polypropylene

20 fibers as a capillary force generating member.

However, in case of the latter on-carriage tank,
the liquid container mountable together with the
recording head on the carfiage has a certain
limitation in size. More specifically, if a large

25 liquid container is employed in order to reduce the
frequency of replacement of the liquid container,

there is required an enormous space in order not to



frequency of replacenent of the liquid container, there is required an
enor nous space in order not to 3 hinder the novenent of such liquid

container, so that "~ the recording apparatus itself becones |large. This

dr awback becones nore serious in a 4-colorgar 6-color. recording
apparatus. 5 In consideration of such fact, there .is increasingly

enpl oyed the recordi ng apparatus having the ink tank in detachabl e manner
in a fixed position in the apparatus instead of nounting the ink tank on
the carriage supporting the recording head, 10 particularly in case of a

1 do oL p gt id g by Bl OGRS NSRSkl 96 BraiPrl

amount per sheet Dbeing accor _ ) pri _ :
recordi ng appaiflelredorin@appasatus kite1ratcotes | 14856 . Cophagner in
such 15 recordi ng apparatus corresponds to the fornmer and, particularly in

-case of the redeatbaglatddies mdresSseribuscdm tay/ pprcoéFotabked-adlor

out-carriage tank or an off-carriage tank because the |iquid container-is
fixed in the rzecodidipaBppaxatusndependently from 20 the novabl e
carriage. However, such conventional |iquid containers have been

associ ated %i t h dr &R eeRs idenatidn of speah £asies thiane pks expl ai ned in the

follow ng by the exanples of the prior art. 25 Fig. 22 shows a liquid
cont ai ner 101 ﬁ&FFﬁ?qﬁﬂg y employed the recording apparatus having

the ink tank in detachable manner in a fixed position
in the apparatus instead of mounting the ink tank on
the carriage supporting the recording head;

10 particularly in case of a wide format printer
utilizing a very wide recording sheet (liquid supply
amount per sheet being accordingly large) or a
network printer which is a recording apparatus of a
very high working rate. The liquid container in such

15 récording apparatus correspondé to the former and,
particularly in case of the recording apparatus of
serial scan type, ié called an out-carriage tank or
an off-carriage tank because the liquid container-ié
fixed in the recording apparatus indepéndently from

20 the movable carriage. |

However, such conventional liquid containers have
been associated with drawbacks to resolvé. Such
issues will be explained in the following by the
examples of the prior art.

25 Fig. 22 shows a liquid container 101 ha&ing two
fluid connection ports 102, 103 with the exterior,

approximately at the center of an upper face 10la of



fluid connection ports 102, 103 with the exterior, approximtely at the
center of an upper face 10la of 4 the liquid container. The connection
port 102 is exclusively for deriving liquid 105 fromthe upper face 10la
t hrough an internal supply pipe 104 so prgvided as to reach the bottom
101b, in order to 5 securely extract the liquid while the liquid level is
| owered by the liquid extraction, until the container becones al nost
enpty. The ot her connection port 103 is exclusively for opening to the
external air and is so constructed as to directly communicate with the 10

air present ab%ﬁ%;#ﬁﬁﬁ%%q+g%ggxﬁkr{gp&ﬂg egﬂﬁ@dﬁﬁbﬁré§* 'fHEhiE!q“id

cont ai ner 101, en to € alr refore varies .from

t he upper parteﬁ@%ﬁ%i@eifefGPnHéEﬂ%&ﬂglﬂﬂH%%E“10§1ﬁgéﬁ the per

Consequently such liquid container, 1f directly 15 connected tothe ink jet
recordi ng headfad¥VE0Ba WHEougANES HitidihaSll plpsty npipel UO4PIRSSUr e, Sso.
that the |Iliquid container cannot be nmade very large (particularly in the
direction of gpmotided Asotoi tetabhr ¢hes bartiiony etio Bbsuppl pradest ero whi ch 20
once transfers the liquid fromthe liquid container to the exterior
and- st abi | i 2es semursiatextractsthee ligpid mible ngheapiiguilde deved | ide
required additional conponents such as a transfer pgg& and a rel ayi ng

h

tank. Further mdoWexed Rpnkaet Laguddy SXEFRYHER ¢ cuD &hg coantaipery

contact with t ‘%éﬁ%ﬁé“éfﬁké%qgh%ty. The other connection port'103

is exclusively for opening to the external air and is
so constructed as to directly communicate with the
10 air present above the liquid level in the container.
In -such liquid container 101, the liquid level -
open to the air therefore varies from the ﬁpper part
10la of the container to the bottom 101b thereof.
Consequently such liquid container, if directly
15 connected to the ink jet recording head, shows a wide
range in the supplied negative pressure, so that the
liquid container cannot be made very large
(particularly in the direction of gravity).
Also, if there is employed a supply system which
20 once transfers the liquid from the 1iquid container -
to the exterior and stabilizes the negative pressure
by a relaying tank, there will be required additional
components such as a transfer pump and a relaying
tank. Furthermore, the connection pipe 103 open to
‘25  the air is not in contact with the contained liquid
105 in the liquid container aﬁd cannot therefore be

used as a conductive electrode for detecting the



105 in the liquid container and cannot therefore be used as a conductive
el ectrode for detecting the 5.- remaining ink anount in conbination with
the other connection pipe 102, so that there is required another nethod
such as forming a hole in the container_bgttom|IOb and inserting an
el ectrode for 5 detecting the remaining anount of the contained |iquid.
Such nethod inevitably |leads to additional drawbacks of an increase in the
cost and possible liquid |eakage. Fig. 23 shows a liquid container 201 of
| ateral 10 nounting type, in which a connection port 202 for |iquid
extraction is fornmed pn a.lateral face close to.the boft 20 of the
li qui d cont ai nerS™HP-HhY énﬁcﬂﬂﬂgeFi&H o1l *Qﬁé%é%hwﬁghtgﬂﬁu§%hﬁris
formed on a ' | erAlofa6e Bigse1ba (e RN fifie 2013r@huiledS | iqui d
uc C o]

cont ai ner 201. rqurd nt ai nér es not require the internal supply

pi pe_but ot her giab@rkietRb SABR 3% HRWMMLMS 4 MBolbdyhnd thnt ai ner shown .
in Fig. 22. Inthe ink jet recording technology, there are 20 being

required clari tdont@igéxrr B6tEbANGO1Y a@d idseitesg ahcCelelctdwierfot, and
it is proposed to use pignent as the coloring agent of the ink as one of
t he met hods5f ordeteettimgsthée repaindmgntanount tdie thegoenttadasstl | nk, the
pignent is dispersed in ink 25 solvent, and the pignent, having a specific
gravity ligquid. Such method inevitably leads to additional
drawbacks of an increase in the cost and possible
liquid leakage.
Fig. 23 shows a liquid container 201 of lateral
10 mounting type, in which a connection port 202 for
liquid extraction is formed dn“a lateral face close
to the bottom 201b of the liquid container 201 and a
connection port for opening to the air is formed on a
lateral face qlose to the upper part 20la of the
15 1liquid container 201. Such liquid container does not
require the internal supply pipe but other drawbacks
are same as those of the liguid container shown in
Fig. 22.
In the ink jet recording technology, there are-
20 being required clarity, water resistance, light
fastness etc. of the prinf, and it is proposéd to use
pigmént as the coloring agent of the ink as one of
the methods for meeting such requirements. In the
pigment-based ink, the pigment is dispersed in ink
25 solvent, and the pigment, having a sbecific gravity

larger than that of the solvent, tends to precipitate

after a prolonged standing. For this reason, the



| arger than that of the solvent, tends to precipitate after a prol onged
standi ng. For this reason, the 6 pignent concentration becones different
bet ween the upper part and the |lower part of the ink contained in the ink
tank, thereby generating fluctuation in the _print density. 5 An ink tank
di scl osed in the Japanese Patent Applications Laid-open Nos. 9-164698,

11- 348308 etc. is provided, on the bottomof the container, with a
connection port which is positioned close to a lateral wall of the

contai ner, but such arrangenent 10 of the connection port is determ ned by

Lot he pi gnent Btenf (eohBRn Rt BY Begimas GuPEReBhf bERuTEh TR 5o on
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are to be inserted and ich i's positioned he center of the tank. Such
contai ner 20 cy¥imtr@éhoitys not suitable for a replaceable container
since a strong force is required at the connecting operation and the
i nserting pbsitiondAmfink heamleedissloasadotinbeHe xFpatesachatendrti on.
However there are not taught the issue of pignent 25 precipitation and the
position for iAppkicationg Laid-open Nos. 9-164698, 11-348308 etc.
is provided, on the bottom of the container, with a
connectioh port which is positioned close to a
lateral wall 6f the container, but such arrangement
10 of the connection port is detefmined by the position
of an ink supplying”pump and does not provide any
solution to the pigment precipitation in case pigment
is used in the ink.
Also an ink tank disclosed in the Japanese Patent
15 No. 2,929,804 is provided at the bottom thereof with
a connection port into which a connection needle
communicating with the air and a connection needle
for liquid derivation are to be inserted and which is
positiﬁned at the center.of-the tank. Such container
20 configuration is not suitable fof a replaceable
container since a strong force is required at the
connecting operation and the inserting positions of
the needles cannot be fixed at each insertion.
However there are not taught the issue of pigment
25 precipitation and the position for ink extraction.

Also an ink tank disclosed in the Japanese Patent

Application Laid-open No. 10-337879 and the U.S.



Al so an ink tank disclosed in the Japanese Patent Application Laid-open
No. 10-337879 and the U S. 7 Patent No. 6,074,042 has a conpl ex =
configuration in which an ink chanber is conposed of a flexible bag that
can. be flattened.in order to use up the ink. contained therein and such
flexible bag is 5 pressurized in a casing. Consequently the ink containing
space is generally small within the ink tank casing and such configuration
is difficult to wuse for the purpose of providing a tank of a high
containing. efficiency within a limted space. 10 Also an ink tank

disclosed int Ja e Patenpt Li.cati - N 28 2 (cf.
Figs. 10- 6, gaeaeﬁeg@{}ﬁ(zf eﬁ?ng’??soﬁ?&g‘?&e ﬁ%ﬁo‘%ﬁﬁ%gﬂg?&g vm'q’t pl ural
joint points e [ | &h is QUokpd<d® dy0 i 4o sea
menber i npi ngi ﬁgﬁo(%{ gl&APS gﬁ}éuégtag%%?glllsly%%eﬁ por ?‘?%naoffl?%égggﬁﬁiégot tom and
an ink supply Rie (¢ahhba £lhteened Heplordu acd iige Apcepel liaky nenmber
contained in the tank for retaining ink therein,-wherein an ink supply
pipe is positicorathiniedhtheeetiar and suehelfisdxibenbag. i80 There is thus
di sclosed a joint portion for an independent ink chanber. Al so an ink tank
di scl osed i 5 t ipresgpantzedPineat casipld.cafCoosequenlienthe. ink- 95129 (cf.
Fig. 6 therein) is provided with plural joint portions for 25 an ink
chanber, . and s®IPRIRENG| sPACepd St gsRerAlely small within the ink

tank casing and such configuration is difficult to
use for the purpose of providing a tank of a high
containing efficiency within a limited space.
10 Also an ink tank disclosed in the Japanese Patent
- Application Laid-open No. 10-286972 (cf. Figs. 1, 6,
7 etc. therein) is proVided on the bottom thereof
with plural joint points each of which is a free
joint composed of an elastic seal member impinging on
15 a substantially flat portion of the tank bottom and
an ink supply pipe (with a filter on top) contacting
a capillary member contained in the tank for
retaining ink therein, -wherein an ink supply pipe is
positioned at the center of the elastic member.
20 There is thus disclosed a joint portion for an
independent ink chamber. ' |
Also an ink tank disclosed in the Japanese Patent
Application Laid-open No. 10-95129 (cf. Fig. 6
therein) is provided with plural jbint portions for
25 an ink chamber, -and such plural joint portions are
all for ink derivation. Also the joint portion is

composed of an ink absorbent member.



all for ink derivation. Also the joint portion is conposed of an ink
absorbent menber. 8 Also an ink tank disclosed in the Japanese Patent
Application Laid-open No. 8-132635 (cf. Figs. 1 and 7 therein) is also
provided on the tank bottomw th plural_jgint portions, each of which is
so 5 constructed that a plastic ink supply pipe (having-a small hole in
the tapered portion) penetrates and is pinched by an el astic seal nenber
provided in a port on the tank bottom Also a portion where the elastic
, seal menber is provided constitutes a small ink 10 'chanber directly

taining ink, abque which, | ded . fi | s-a-ch
Cont i o o | gl A arsPDRER Al A oenafal BAIRES .
a ol n ortl s S N an 1l
i sci osed’ i « APEeEELOR EREANGRE° R, & Naddy6e , kRBSIE FAA T
. [ .therein) and-tt?&!@tx?)’t%@%igb-ﬁ%%de‘a i the LE@RRI BdtitomPkAMHed with

a nmenory nediumfor nenorizing the tank interior information,. but such
nmenory nedi um il Y&l i §efnBnpertlisher,aleddr o fwhiheht asksand is fixed in
position. 20 An ink tank disclosed in the Japanese Patent Application

Lai d-open Nb. ©RtB2u¢téd Fhagt a pllastdin)ink supplyepipe t(bavingrapart
of the tank wth two connection ports for air_ introduction and for liquid
derivation, butsmaek hokenbp thaghapemed Parsien bfpepghEates anditdtion

in case of usin
ﬁ%nched by an elastic seal member provided in a port

on the tank bottom. Also a portion where the elastic
_seal member is provided constitutes a small ink

10 "chamber directly containing ink, above which provided,
across a filter, is a chamber containing a capillary
member for retaining ink. Thus, there is disclosed a
joint poftion for an independent small ink chamber.

Also an ink tank disclosed in the Japanese Patent

15 Publication Nos. 2000-218817 (cf. Fig. 7 therein) and
2000-218824 (cf. Figs. 6 and 22 therein) is provided .
with a memory medium for memorizing the tank interior
information, but such memory medium is provided on a
lateral face of tﬁe tank and is fixed in position.

20 An ink tank disclosed in the Japanese Patent
Application Laid-open No. 9-85962 (cf. Fig. 1
therein) is provided in the lower part of the tank
with two connection ports for air introduction and
for liquid derivation, but there is not taught the

25 issue of pigment precipitation in case of using
pigment in the ink. The illustrated tank has two

connection ports respectively on both ends, but there



pigment in the ink. The illustrated tank has two connection ports
respectively on both ends, but there 9 is not nentioned the positional

rel ati onship of the connection port for liquid derivation and that for

air introduction. On the other hand, in.a dgank having the 5 connection port
downwar ds, the elastic nenber enployed for sealing the connection port is
always in contact with the ink and is therefore not only susceptible to
deterioration by the ink but also has to achieve the closing action by
wiping off the 10 needle with the elastic menber so as to cut off the ink.

Part I I o
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result before é&‘J}ﬁm&l:i?:‘?éﬂ%Hfﬂbﬁbrciﬁﬁhihe%éﬂﬁréﬁféhnﬂnac‘th%.ft @@ 15 with

the conmonly adopted ink properties (specific gravity 1 to 2.2, viscosity
2 to 4 cp, surfzaee idersdeet2dnto 50 nPas). ‘Also in a conflguratlon -of
detecting the presence or absence of remaining ink by providing the tank
20 bottom wi th two Gmddyeeraieher doanidct Lneac tamde thaningietbees and appl yi ng
a voltage therebetween, though the casing need not be newy provided with
a penetrat Png GIMeTHiomrDORE drwavasds. ithe B@1apthg mempedti|| result

because two needl es are constantLK 25 . imersed ip the ink_until the |nk
t ank becones eﬁmngyed for sealing the connection port is always 1n

contact with the ink and is therefore not only
susceptible to deterioration by the ink but also has
to achieve the closing action by wiping off the

10 needle with the elastic member so as to cut off the

- ink. Particularly in case of employing a needle-of-a- -~

diameter of 1.5 mm or larger in order to improve the
ink supplying ability, ink dripping may fesult before
the elastic member completes the sealing action even

15 with the commonly adopted ink properties (specific
gravity 1 to 2.2, viscosity 2 to 4 cp, surface
tension 25 to 50 mPa‘°s).

Also in a configuration of detecting the presence

or absence of remaining ink by providing the tank

20 bottom with two independent conductive connection
needles and applying a voltage therebetween, though
the casing need not be newly provided with a
benetrating portion for the electrode, ink dripping
may still result because two needles are constantly

25 immersed in the ink until the ink tank becomes empty
and also because one of the needles communicates with

the external air.



and al so because one of the needles comunicates with the external air. 10
In addition, in the ink jet recording, there is being introduced

pi gnent - based i nk superior in water resistance and col or devel opnent in
conmparison with the dye-based ink as expjgipbed in the foregoing, and 5
there is also used ink containing fine resinous particles in order to

I nprove fixation to the recording sheet. In the aforenentioned
conventional off-carriage ink tank system since the ink tank is fixed in
10 position even during the recording operation and the pignent or-fine

resi nous particl es_I(éce)r%tI@&qed Inp’%if‘f%# V‘{nﬁr e@tni.gbglil@(%q}esgl‘é/ ot juat er,

such pignent or fi es precipitate tank bottomw th

the |apse of tia Nt (bl BEGRENEL pabadidi (Supcrbr PLACHBIER! | On Of
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pi gment or fin iI'nous partl results in a difference in

concentration hef 1dE. dpPeEoPaEt dave 1bpmdrnam gampadisbhewtinh t ank,
thereby affecting the density or fixability of the formed record or

eventual |y 20 erdidyge1ivadd® Throgsnexpllatineddar|tdse aforégoingcomtidhg
head, resulting fromthe supply of concentrated ink thereto. For avoiding
such drawbasks thdre sisombsovabed fvk pootiadaing fine tBeRiPPUE an
agitating nmechanismfor 25 forcedly agitating the ink in the ink tank.
However , particles in order to improve ¥fixation to the
recording sheet.
In the aforementioned conventional off-carriage
ink tank system, since the ink tank is fixed in
10 position even during the recording operation and the
pigment or fine resinous particles-confained in the -
ink are insoluble in solvent water, such pigment or '
fine resinous particles precipitate to the tank
bottom with the lapse of time undef the influence of
15 gravity. Such precipitation of pigment or fine
resinous particles results in a difference in
concentration between the upper part and the.lower
part of the ink tank, thereby affecting the density:
or fixability of the formed récord or eventually
20 leading to the clogging of the nozzles of the
recording head, resulting from the supply of
concentrated ink thereto.
For avoiding such drawbacks, it is conceivable to
provide the ink tank with an agitating mechanism for
25 forcedly agitating the ink in the ink tank. However,

it is not desirable to add an agitating mechanism to

the ink tank since the ink tank is so-called



It is not desirable to add an agitating nechanismto the ink tank since -
the ink tank is so-called - 11 consunmable to be replaced by a new one-when
the ink contained in the ink tank is depleted. In the foregoing, there
have been expl ained the drawbacks of thejprior technol ogies by taking ink
5 tanks as exanples, but the aforenentloneg drawbacks resulting from
precipitation may occur not only in the ink tank but also in a liquid

cont ai ner ,which contains li.quid containing an insoluble substance in a

di spersed state and is required to supply such 10 liquid to the exterior

wi t hout causi ng conce 0 -change t,h re|n H ENTI ON
I m consi derati Eﬁ?e{ #%3‘6‘? nﬁepgﬂcgg] t ofnevaSd%?Wesent :::"rﬁ{\#:xt I on
is-to provide a o) [ pr wd%ﬁh a connection port at
the bottom an&% (ﬁéinéns dgt¥%e£%gnﬁgé is ;ééégonnnn chanber

directly. containingp e o £ thaﬂeaha%%o'ﬂééﬁ YeXBTAEARe 8O0 hienk o
retaining, capable of stably supplying the ink to the exterior until the

contai ner is @rRbackebet ele apgiokstechpillagids dopi takdgg dinkpl e

detection of remaining ink amount and resolving the uneven distribution of
the ink cosportanks rastexampiesyebuk rhel afigarementbdneds dmastiagkob) ect
of the present inventionis to provide a liquid container and a |iquid
supply system resulting from precipitation may occur not only in

the ink tank but also in a liquid container which

contains liquid containing an insoluble substance in

a dispersed state and is required to supply such

10 1liquid to the exterior without causing concentration

‘change therein.

SUMMARY OF THE INVENTION
In consideration of the foregoing, an object_of
15 the present invention is.to provide a novel liquid
container provided with a connection port at the
bottom and with, inside the connection port, a common
chamber directly containing ink without employing a
capillary member for ink retaining, capable of stably
20  supplying the ink to the exterior until the container
is almost depleted and also capable of achieving
simple detection of remaining ink amount and
resolving'the uneven distribution of the ink
component in standing over a prolonged period.
25 Another object of the present invention is to
provide a 1iquid container and a liquid supply éystem

capable of supplying liquid to the exterior with a



capabl e of supplying liquid to the exterior with a 12 stable concentration
by a sinple structure, and a nethod of agitating the liquid in such lIiquid
container. Still another object of the present invention is to provide an
ink jet recording 5 apparatus capable of $ypplying the recording head wth
I nk of stable concentration, thereby achieving recording of high quality.
The above-nenti oned objects can be attained, according to an enbodi nent of
the present invention, 10 by a liquid container to be detachably nounted
on a vertically upward port, having a flat shape and provided at the

bottomw th two i ndependent fluid connecti.on.ports for .cati th
i qui d chanberSt§H¥ﬂ1qﬂﬂ??ﬁﬁ¥ﬁ?%ﬁno?ytﬁeséwpg%lﬁﬁrwﬁﬁﬁéﬁgngﬁg ?MgngS ©

connection ports . are provided close ] £t In the
above- mﬁnt i opeﬂ'qt?'(ﬁ{‘ﬂ d’%oe}ﬁlaﬁﬂélrl?&tﬁég ggﬁg‘?‘%aﬁ“sr%%eh gﬁ%&ﬁﬂg i nt er nal
space thereof pref.era oi - € oottt contai ner.
20 Al'so, the a oremeln.|Ig'ne§]t%ﬁ'vlvlgL fﬁ%%]g\rﬁ%g?i&gn‘ﬁgorts%%%éépt?gferabl y |
posi tioned on 3phidi iRAsSid0to t proviibet ba R cjdtrat@ceediny of the shorter
side of the flat shape of the-Tiquid container. Also, the fluid connection
port closergto withs 2bapdblecobosupplyfinidiethe quecdordingi head s
preferably wused for allow ng derivation of the liquid in the

with ink of stable concentration, thereby achieving

" recording of high quality.
The above-mentioned objects can be attained,
" according to an embodiment of the present invention,
10 by a 1iquid container to be detachably mounted on a
'Qertically upward port, having a flat shape and
provided at the bottom with two independent fluid
connection ports for communicating the liquid chamber
with the exterior of the container wherein the two
15 connection ports'are provided close to an end of the
bottom.

In the above-mentioned liquid container, the
external shape and the internal space thereof are
preferably pointed toward the bottom of fhe container.

20 Also, the aforementioned two fluid coﬁnection
ports are preferably positioned on a line passing
through the approximate center of the shorter side of
the flat shape of the liquid container.

Also, the fluid connection port closer to the end

25 of the bottom of the liquid containerlis preferably
used for allowing derivation of the liquid in the

liquid chamber. As the liquid is derived from such



liquid chanber. As the liquid is derived fromsuch 13 fluid connection
port, the liquid itself flows in the 1iquid chanber whereby the pignent
can be diffused and honogenized in case the pignent is used as a

conponent of the contained liquid. In thesfhluid 5 connection port closer to
the end of the bottomof the liquid container of flat shape, the nearby
space is surrounded by three walls directed to the ceiling of the
container, the liquid in the vicinity is noved and is easily agitated even
with a |low derivation 10 anount of the liquid. Also there is' preferably

i ded mbgr | fil ' he derived |iquid
Pl Ui d connect | it oorheeF Lol phetsr Sh e bibat tafhe “HORC A TRAST i o
. s .
o pref or anly AR orhapbaf, whEEkBY, The IRIAETHAN Bet iRl et
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space (liquid -20 chanber) of the container is pointed toward the bottom

and the fluid cosmesitént eerthescphtdited iqsed.t and heheeplaidof the
bottom of the container, when air is introduced in an anmount matching the
derived anpfint adnnéetiont pontdcllogerd tobiiiiid esnd | ofit tB8 bbtitom appr oxi mat e

center, where the pignment tends to be concentrated, in the pignment
preci pi tation dh& higquid container of flat shape, the nearby space

is surrounded by three walls directed to the ceiling
of the container, the liquid in the vicinity is moved
and is easily agitated even with a low derivation

10 amount of the'iiquid.

‘Also there is preferably provided a member for
filtering the derived liquid, so as to cover the
f£luid connection port closer to the aforementioned
end.

15 " Also the fluid connection port closer to the
center of the bottom of the 1iquid container is
preferably used for allowing air introduction. In
case the contained liquid employs the pigment as a
component thereof, since the internal space (liquid

-20 chambér) of the container is pointed toward the
bottom and the fluid connection port is provided
closer to the center of the bottom of the container,
when air is introduced in an amount ﬁatching the
derived amount of the contained liquid, bubbles float

25 at the approximate center, where the pigment tends to
be concentrated, in the pigment precipitation area at

the bottom of the liquid chamber thereby agitating



the bottom of the Iiquid chanber thereby agitating 14 the contained Iiquid
to achieve diffusion and honogeni zation thereof. Al so, a tubular nenber is
preferably provided protruding toward the ceiling part of the liquid 5
chanmber so as to surround the aforementiopngd_fluid connection port closer
to.the center of the liquid chanber. 'The |ateral face of such tubul ar
menber serves as-a wall to the fluid connection port closer to the'end of
the bottomof the liquid container of 10 flat shape, the bubbles fromthe
fluid connection port'closer to the center do not easily nove to the

fluid connection port closer to th nd nd, in.case .o | qui d derivation
from the af or efBgt icOIRIMed L 1geH eg?iBﬁ%&ﬁmg:ﬁéﬁﬁgs*%ﬁtﬁgaend, t he
contained 15 Ijiquid is, nqyed and ié ggitated nore easily even at a |ow

li quid derivat POMCHFHA2 *?Pxﬁ%ﬁﬁ PS6n with a case where the tubul ar

~menber is absent. ﬁ%ﬁ@JJ%E#q?ufggqﬁ&ﬁgegfigubgéfgygﬁyy e8edby: form ng

two connection neé e respectively coOonnected to 20 the two fluid

connection por by ddn ot éwar8f thBeceGiny NRixt Vof Ntheclidudd ve
materi al and Intaining the connected needles at a position.lower than

the upper sndchanbdier tsbudar toestueround ithe efiteregenpboneldl €luddasi |y
judge the renmai ni ng anount of the 25 contained |iquid by the conductive
state between tdonmnemintextpont neddses. to the center of the liquid
chamber. The lateral face of such tubular member
serves as -a wall to the fluid connection port closer
to the end of the bottom of the liquid container 6£
10 flat shape, the bubbles from the fluid connection
port closer to thé center do not easily move to the
fluid connection port closer to the end, and, in case
of liquid derivation from the aforementioned fluid
connection port closer to the end, the contained
15 1liquid is moved and is agitated more easily even at a
low liquid derivation amount, in comparison with a
case where the tubular member is absent. Also in the
- presence of such tubular member, by forming two-
connection needles, to be respectively connected to
20 the two fluid connection ports on the bottom of the
container, with a conductive material and maintaining
the connected needles at a position lower than the
ﬁpber end of the tubular member, it is rendered
possible to easily judge the remaining amount of the
25 contained liquid by the conductive state between the

connection needles.

Also, by providing a structure disturbing the



Al so, by providing a structure disturbing the 15 rising novenent of the
bubbl es in an upper space in which the air bubbles rise fromthe bottom
portion of the tubular menber along with the liquid derivation, it is
render ed possi bl e suppress and recover % 5_uneven distribution or
precipitation of the pignment or specified conponent. Al so, such structure
may serve also as a rib, which connects the two opposed faces of |argest
area of the liquid container of flat shape and prevents crushing or
‘inflation of the 10 liquid container. Al so the aforenentioned two fluid

connection ports are preferagbly provi ith.el asti f seal
_th;a i qui d cha%éPPQAFlfwet“}?é‘?‘e 4% fp‘?%fgﬁgB%spH}vFg‘eé’%%%%%t th ation:
I nformation structur or, . ' | M. | 71 | - [
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Iongitud!nal en . ong bottomof the liquid container. In this
nmanner, in caseyofi JSidiiere PbssiBledsappiraiszeand awdever nghdi f f er ent

liquids as a set in a liquid supply systemor a recording apparatus, it is
rendered p@ssi Ghevien sEEtEibupieveotr precipidati®mmht ting, pigmend
speci fied nmounting position of each I|iquid container, of a wong liquid
cont ai ner. or specified component. Also, such structure may :
serve also as a rib, which connects the two opposed
faces of largest area of the liquid'container of flat
shape and prevents crushing or inflation of the
10 ligquid container. .
Also the aforementioned two fluid connection
ports are breferably'provided with elastic members
for sealing the liquid chamber.
Also there is preferabiy provided an
15 identification information structure for mechanically
memorizing the identification information of the
liquid container, in such a manner as to
substantially perpendicularly protrude from a face
continued to and crossing the longitudinal end of the
20 oblong bottom of the liquid container. In this
manner, in cése of using several liquid containers
containing different liquids as a set in a liquid
supply system or a recording apparatus, it is
rendered possible to securely preventlerroneous
25 mounting, in the specified mounting position of each

liquid container, of a wrong liquid containér.

Also, in an area of the bottom of the liquid



Al so, in an area of the bottomof the liquid 16 container where the fluid
connection ports are not provided, there is preferably provided an
information nenory el ement based on an electric, nagnetic, - optical or
combi ned system and capabl e of holding 5 igegtification i nformation for the
liquid container. Such information nenory elenent is preferably capable,
in addition to readout of the nenorized information fromthe exterior of
the liquid container, of alteration, deletion or additional witing of the
10 nenorized information. According to' anot her enbodi nent of the present -

; . , h X : X ) - .
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contai ner. - Acopeiald; |1 cddt BROLASEBROUIBAI AL, UhsgnaEepent | nvent [ on.

there is provi l igquid sup system enpl oyl ng The af orenenti oned

liquid contai “gpéci%r&* fbéﬂ?giﬁé!a_t g¥sicendad drgbavld &P Rbldimg oduci ng

connection nee a liquid deriving connection needle to be .

respectively cagre@iiFidsftide ihformagient ifor priié sliquifiecbotadment. the
| iquid 25 container, the air introducing connection needle is so
positioned as to r Suahn iwifidyimatiben ahemorynelement is preferably
capable, in addition to readout of the memorized
information from the exterior of the liquid container,
of alteration, deletion or additional writing of the
10 memorized information.

According to another embodiment of the present
invention, there is provided a liquid supply system
employing the- aforementioned liquid container,
wherein an air introducing_connection needle and a

15 1liquid deriving connection needle are respectively
connected to the two connection ports in the bottom
of the liquid container.

According to still another embodiment of the
present invention, there is brovided a liquid supply

20 system employing the aforemehtioned ligquid contéiner,
wherein the system is provided with an air
introducing connection needle and a liquid deriving
connection needle to be respectively connected to the
two connection ports in the bottom of the liduid

25 container,; the air introducing connection needle is
so positioned as to remain ﬁithin the aforementioned

tubular member and the liquid deriving connection



tubul ar nenber and the liquid deriving connection 17 needle is provided at
a height approximately sane as that of the air introducing connection
needle. Also, in the liquid supply systemof these enbodinents, there is
preferably provided a liquid 5 dischargejhead whi.ch is connected, through
aliquid supply tube, to an end of the I quid deriving connection needle
opposite to the connection end thereof to the liquid contairner. 'Such
liquid discharge head is preferably an ink.jet head for 10 causing a
liquid droplet to fly by pushing out the quuid in a nozzle by ' thernal or

\éirg{/?éggnaﬁnﬂ%e&lﬁ:%?ﬁ%gﬁéaﬁ tﬁs Oth | ﬁ?ﬁ%ﬁ?ﬁ?%ﬁeﬁﬁﬁ' Eh&F | | qui d
container is dehagha Vg %Pniﬁ'H:Sduzgﬁ%{edo%rlfé&%{@ﬁ”Ré@dﬂéov' ded a

met hod of nounting On an i recor apparatu conprising: a step

of guiding the |iquhddontal fﬁqﬁangusﬁh&yswﬂénzlm thesexternal shape . .

portion in the projection plane ih the inserting direction until the

front end porticgibcdimers@aNeehéps IBNpeefeirably prswideddaapiaudaidls enters
a connection nenber introduction guide nmenber of the |liquid container, 25

- whi ch enabl s shimmthamgs risead owhioht he toennfatiedl, cimmeughoa Adgwidn t he
bottomof the liquid

supply tube, to an end of the liquid deriving

connection needle opposite to the connection end

thereof to the liquid container. Such liquid

discharge head is preferably an ink jet head for

10 causing a liquid droplet to fly by pushing out the

liquid in a nozzle by ‘thermal or vibration energy.

Accbrding to still another.embodimént, there is
provided an ink jet recording apparatus on which the
aforementioned liquid container is detachably

15 mountable.

There is furthermore provided a method of
mounting on an ink jet recording apparatus
comprising: '

a step of guidiﬁg the liquid container

20 prindipally utilizing the exterﬁal shape portion in
the projection plane in the inserting direction until
the front end portion of a connection member of the
recording apparatus enters a connection member
introduction guide member of the liquid container,

25 which enables smooth connection to the two fluid

connection ports in the bottom of the liquid

container:;



container; 18 a step of relaxing the positional defining by the

af orenenti oned external shape portion after the front end portion of the
connection nmenber enters the guide portion of the fluid connection port in
the bottomof 5 the liquid container; a sycceeding step of executing entry
of the connection nmenber into the fluid‘connection port; and a succeeding
step of starting the connection of a connector corresponding to
an-information nmenory 10 elenment with the information nmenory el enent.
Furthernore, - '"the aforenenti oned objects can be attained, according to

the present invention, by a |iquid container,conprisi.ng. a_liqul anber
cont gi ning |iquid; glgtgp%/péumal]g\g%ﬁpq, 'It?%lﬁ?'gsflbfeb%%%w %&?%ﬁng
ortion of the |iquid chanber for supplying.t l.i QUi_ded .t | kAU
Ehanber to thea§?g§NQQquﬂ? iQXF?E?%gu%bﬁgepggfﬁ&éﬁnékﬁ%ﬁdeﬁﬁ fﬂghgottom

portion of the liquid my : 5 nioel YHASS-1 £héNgai
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agitating struCture provided inside the 25 liquid chanber and adapted to
agitate thes!igued lijuidiecdieaigeghanber, utilizing liquid flow generated
a succéeding step of executing entry of the
connection member into the f£luid connection port; and
a succeeding step of starting the 6onnection of a
connector corresponding to an - information memory

10 element with the information memory element.

Furthermore, the aforementioned objects can be
attained, according to the present invention, by a
liquid container comprising:

a liquid chamber containing liquid;

15 a liquid supply portion provided in the bottom
portion of the liquid chamber for supplying the
liquid in the liquid chamber to the exterior;

an air introducing portion provided in the bottom
portion of the liquid chamber and adapted to

20 introduce air into the liquid chamber so as to
maintain a cénstant pressure in the liquid chamber
along with the liquid supply by the liquid supply
portion; and

a liquid agitating.structure provided inside the

25 1liquid chamber and adapted to agitate the liquid in

the liquid chamber, utilizing liquid flow generated

in the liquid chamber by the air introduction from



in the liquid chanber by the air introduction from19 the air introducing
portion into the liquid chanber. As the liquid agitating structure, there
can be wutilized at least a rib structured nenber provided protruding from
the internal wall of the liquid 5 chanberjgln the liquid container of the
present invention, when air is introduced fromthe air introducing

portion into the liquid chanber, the introduced air rises as bubbles in

the liquid. The novenent of the 10 bubbles generates a liquid flowin the
liquid chamber, in the vicinity of the air introducing portion; Such flow

collides with the Iiguid itatin tur d . . i

V\/ner:aby t\#e agitp’eﬁ |%ﬂéjan€ﬁ%&$?%ﬁgdf’%%%ﬁﬁg' ﬁ‘lna%f ot %%a%ﬁ?lﬁgag%%%r'at ed to
15 achi eve supply '%1€HElifﬁﬁﬂdOﬁﬁftﬁEQHPesﬂyﬂaﬁﬂyéEﬂéﬁﬁbéreghtB@ l'iquid
supply portion to the exterior. e liqufd agitating structure can be

realized by amexiifs® yrSi8REe at Y Wtuvotilretd membEr2prpialdedi ng from
the internal wall of the liquid chanber. In order to effectively agitate

the liquid fl protieding £eonreher dbtermalyivieldl hofhehet hagutilde air
i ntroducing portion. Also by formng the rib between the air introducing
portion and5t heeHampexd. 25 supply portion, the liquid to be agitated in the
vieinity of the al&Algﬂéxggaéghpgégkggngi'%&eﬁﬂgegiesent invention,
when air is introduced from the air introducing
portion into the liquid chamber, the introduced air
rises as bubbles in the liquid. The movement of the
10 bubbles generates a liquid flow in the liquid chamber,
in the vicinity of the air introducing portion: Such
flow collides with the liquid agitating structure and
is thus disturbed, whereby the agitation of the
liguid in the liquid chamber is acceierated to
15 achieve supply of the liquid of a stable
concentration from the liquid supply portion to the
exferior. .
The liquid agitating structure can be realized by
an extremely simple structure éuch as a rib
20 protruding from the internal wall of the liquid
‘chamber. In order to effectively agitate the liquid
flow, the rib is preferablj provided higher than the
air introducing portion. Also by forming the rib
between the air introducing portion and the liquid
25 supply portion, the liquid to be agitated in the

vicinity of the air introducing portion is prevented

from gathering in the vicinity of the liquid supply’



fromgathering in the vicinity of the-liquid supply' 20 portion. Al so by
formng ribs on nutually opposed positions on the nmutually opposed two-
internal walls of the liquid chanber, the liquid flows respectively '
directed to the lateral walls and deflectgg by the 5 ribs nutually collide
to further stimulate the liquid agitation. In case it is difficult to
direct the liquid flow in the |[iquid chanber to the lateral wall, the rib
may be formed as a pillar-shaped nenber connecting 10 the nutually opposed
two internal wall of the liquid chanber. In suchcase,..the pillat-shaped

nmenber nma be provi ded-i it to be collid | Sl liquid
flow gene?/at edpgﬁt\é-:?él'l i I&gisg’ OZI I Onjd'fé) r ggoﬁl)g'i%&lu%é'légg@é%%&gi rI qUI

i ntroduci ng portiaqn.and I gl | { [

nt roduci ng. poPPPaieRR b, e HRChAE L, BG=HE afo PR oERAT ALY B 1
Al 'so the |iqui gﬁatwdhcﬁfi&%ﬂém &g p{:ﬁ%eﬁ.tiq[ﬂirafeﬂ'ﬁé@é‘ £ESBELCTATe1’P an

af orenenti oned alner of the presen I nvention; Tiquid supply

means connect ediWeldtdd ' d i €k L atepalywadnls Ghdfdéfbettadi Bycameni ner for

supplying the liquid in the liquid chamber to the exterior of 25 the

liqui d chander ridad nitud Yy ocollide mean€urdireac tedimalatehthel Aiquid
agitation.

In case it is difficult to direct the liguid flow
in the liquid chamber to the lateral-wall, the rib
may be formed as a pillar-shaped member connecting

10 .the mutually opposed two internal wall of the liquid
chamber. In such case, the pillar-shaped member may
“be provided 'in a position to be collided by the
rising liquid fiow generated in the liquid chamber or
'in a position above the air introducing portion and

15 between the liquid supply portion and the air
introducing portion, thereby achieving more efficient
ligquid agitation.

Also the liquid supply system of the present
invention comprises:

20 an aforementioned liquid container of the present
invention;

liquid supply means connected with the liquid
supply portion of the liquid container-for supplying
the liquid in the liquid chamber to the exterior of

25 the liquid chamber; and |
air introducing meané connected with the air

introducing portion of the liquid container thereby



I ntroduci ng portion of the liquid container thereby 21 causing the
interior of the liquid chanber to communicate with the air. Presence of
the. aforenentioned liquid supply nmeans and air introducing neans all ows
effective 5 exploitation of the functiqpe%pf_the aforenentioned Iliquid
contai ner of the present invention, thereby enabling supply of the. liquid
of stabilized concentration to the exterior. Also the ink jet recording
apparatus of the 10 present invention is an ink jet rtecording apparatus

for recording on a recording nedium by discharging: liquid ink, conprising:

recording by dPBCRARG A8a Meterton el BhE AR AT E8n ai ner of the
present invent] I t aj.ni ' be supplied to the recordi ng head;
aliquid euppl9gﬁW%_lf%ﬁﬂ%ghﬁgggﬁkgK?%€°recording_ head and the

af orementioned |i qpidsanbe! b PHd YrdFemePribhel 14ighic@Hippey t hereby.

supplying ink in the aforementioned Iiquid chanber to the recordi ng head
al ong wi th themealsdiap@harige fferedlieingcnednsy algasks astiEeotivei cating the

interior of the liquid chanber wth the air through the aforenentioned air
25 i ntrodud ngegpilbidiatofort hef |theli furchianseof dhe atorementibonedrcedly
sucking the ink in the
liquid container of the present invention, thereby
enabling supply of the liquid of stabilized -
concentration to the exterior.
Also the ink jet recording apparatus of the
10 present invention is an ink jet recording apparatus
for reddrding'on a recording medium by discharging
liquid ink, comprising:
holding means for detachably holding a recording
head for executing recording by discharging ink:
15 the aforementioned liquid container of the
present invention for containing ink to be supplied
to the recording head; .
a liquid supply unit for connecting the recording
head and the aforementioned liquid supbly bortion of
20 the liquid container thereby supplying ink in the
| aforementioned liquid chamber to the recording head
along with the ink discharge from the recording head
and communicating the interior of the liquid chamber
with the air through the aforementioned air
25 introducing portion of the-liquid container; and
suction for forcedly sucking the ink in the

recording head.



recording head. 22 1In the ink jet recording apparatus ofthe present

I nvention, prior to the recording by the recording head, the suction neans
forcedly sucks the ink in the recording head thereby sucking the ink in
the liquid 5 container through theli(mugkfupply system whereby the ink
in the liquid container is agitated as escribed in the foregoing. In this
manner ink of stable concentration is used for recording, thereby

enabling formation of a satisfactory inage with 10 stable density. The
liquid agitating nmethod of the present™ inventionis to agitate the liquid
inaliquid container I Sl

l'i quid supply port:FBnthgv}' I élﬁqﬁ ’%ﬁleéﬁ ir&fﬁ%ﬁ?ﬁ%ﬁl&?ﬁ%&ﬂ%é)ﬁ%%ﬁ :
e s R Br gt Al o LEab i oc Barite Lhedbapier s on
et o TR e L fetbifhasiy) Shockhty s chssbene gacchs b 20
conprising: a gbeprefiny'Miad Nthéhebyi queRing the limuiih thenbequfidom the
liquid supply portion to the exterior; and 25 a step of introducing air
fromthe aig ontednEnthwigonthat bighedl sqpipdyc lsydieem s owhereby
the ink in the liquid container is agitated as
described in the foregoing. In this manner ink of
stable concentration is used for recording, thereby
enabling formation of a satisfactory image with
10 stable density.
The liquid agitating method of the present-
invention is to adgitate the liquid in a liquid
container comprising a ligquid chamber containing
liquid; a liquid supply portion provided in the
15 bottom portion of the liquid chamber for supplying
the liquid in the liquid chamber to the exterior; an
air introducing portion provided in the bottom
portion of the liquid chamber and adapted to
introduce air into the liquid chamber; and a rib
20 provided on‘the-internal wall of the liquid chamber,
the method comprising:
é step of supplying the liquid in the liquid
chamber from the liquid supply portion to the
exterior; and
25 a step of introducing air from the air

intrdducing portion into the liquid chamber so as to

maintain constant the pressure in the liquid chamber,



mai ntai n constant the pressure in the liquid chanber, 23 decreasing by the
liquid supply fromthe liquid supply portion to the exterior, and '
generating a flow in the liquid in the liquid chanber directed directly

or indirectly toward the rib. 5 By intro ing air into the liquid chanber
along with the supply of the liquid fromthe [iquid chanber to the
exterior thereby generating aliquid flow toward the rib in the liquid
chanmber, the flow generated in the liquid chanber is disturbed by the 10
rib whereby the liquid in the liquid chanber is effectively agitated. In

the present invention, words upper., |ower nd _bot t used for indicating
the position oﬂecﬁﬁﬁéﬂ%ﬁm&% et o %BRBiYaﬁE%t Sjg’fqlﬁé 15
container in the state of .use thereof L I PRAW NGS
Fig. 1is an eRPBPHY RATRTH} %O %ﬁi%nggéggnggﬁggﬁE%kék%ré%%:% i 'nvent i on
prepared by di 4okl YRR AT e 8E4H1A" BREAAIOU e Ok B rBEE1Y? |
an external'vré% %Pg;i% urd 8gn aln£$&G%§ the present 1nvention preggred
by injection Bglgwalrég¥ﬁyff&ngaagﬁgafhb,belOwﬁ Figs. 3A and 3B are
views of a liquid container 25 of a substantially flat shape of the
present i rnyenti onBysShewirddudiwy faiirsinmbo cbher idufilde ckmber ahengi dth in
the substantially vertical direction of

with the supply of the liquid from the liquid chamber

to the exterior thereby generating a_liqui@ flow

toward the rib in the liquid chamber, the flow

generated in the liquid chamber is disturbed by the

10 rib whereby the liquid in the liquid chamber is
effectively agitated.
In the present invention, words upper , lower
and bottom used for indicating the position or

direction means upper, lower and bottom of the

15 container in the state of use thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an external view of a liquid container

of the present invention prepared by direct blow
20 molding, seen from diagonally below;

Fig. 2 is an external view of a liquid container
of the present invention prepared by injection
molding, seen from diagonally below;

Figs. 3A and 3B are views of a liquid container

25 of a substantially flat shape of the present
invention, shown in two forms which are different in

the width in the substantially vertical direction of



24 - a face with largest area; Fig. 4 is an expl oded perspective view

show ng
of the present

conmponents constituting an embodi ment of the liquid:.: container
invention; 5 Fig. S5A is a cross-sectional view of an

enbodi rent of the liquid container of the,present invention shown in Fig.

4, along a |line passing

shape,

di fferent states;

and Fi gs.

through the cent®f in the shorter side of the flat
5B, 5C and 5D are end views of such 10 liquid container in
Fig. 6 is an expl oded perspective view show ng

conponents constituting an enbodi nent of the liquid container of the

pr esent

invention; Fig. 7 is cross-sectional view of an enbodi nent 15 of

fhe liquid co?ﬁafﬁés &ﬁﬁhﬂiﬁﬁﬁﬁﬁﬁua?ﬁ@éntion shown in Fig. 6, along a
i ne passing rough t .center in the.s Lrects | at
shape; Figs. 8A anfii8B zrésr€§b§5m ?géﬁgééﬁéFg%&%v%g&ﬁvg%gﬁﬁﬁ?%n1the

face of

| ar gest__are _ @0 )i o ghAer.
bottom of an 8‘95‘88?‘?2%% %%gﬁﬂgdaéoﬁwg?ggﬁ%{@? h%h%?gsgﬁtéh?g\rfent I on;

Fig. 9 is a Vvigwy
connection pi pe an

of an
Fi gs.

?@M%EJ6?1fﬁ%ﬂﬁ$§séﬁtciﬁﬂeﬁwﬂahﬁﬁ an air. introducing
a liquid deriving connection pipe to connection ports

25 egrbodi mepl gof sahad idlWbswsetbional viewresan invention
10A and 10B are respectively a cross
embodiment of the liquid container of the present

invention shown in Fig. 4, along a line passing

through the center in the shorter side of the flat

shape, and Figs. 5B, 5C and 5D are end views of such

10 liquid container in different states;

Fig. 6 is an exploded perspective view showing

components constituting an embodiment of the liquid

container of the present invention;

Fig. 7 is cross-sectional view of an embodiment

15 of the liquid container of the present invention

shown in Fig. 6, along a line passing through the

center in the shorter direction of the flat shape;

Figs. 8A and 8B are respectively an external view

seen from the face of largest area and an external

20 view seen from the container bottom, of an embodiment

of the liquid container of the present invention;

Fig. 9 is a view showing an example of connection

of an air introducing connection pipe and a liquid

deriving connection pipe to connection ports of an

25 embodiment of the liquid container of the present

invention:

Figs. 10A and 10B are respectively a cross-



25 sectional view of the liquid container along a |ine passing through
the center of the shorter side of the flat shape and an end vi ew t hereof,
showing a part of the nounting process of the liquid container in a5
station base shown in Fig. 9, in a state 4gmpediately before the entry of a
tank I D portion of the liquid container rnto a main body ID portion of a
slot; Figs. 11A and 11B are respectively a cross- sectional view of the

| iquid container along a line 10 passing through the center of the shorter
side of the flat' shape and an end vi ew thereof, showing a part of the

nmounting process of the liquid contaiper in a__stati sho L.h Fig.
9, in a state §8FtAQ V’%ﬁ%s‘?ﬁgﬂm :[Jﬁ‘éuf'gnﬁolx%ag%ﬁ?ogn?% gt%emﬁln:?ui d 15
cont ai ner through t.he i.n dy, Lon_af l e LO0Si aa28fFa 2B
are respectivepgsgl&gors%rose‘@}i%%% gg{l{éé\?vgof) %t t@ﬁsiﬁ?ﬂt{%nfé?%erefa@r% a

line  passing FALQUUhINE 6T S Sha! PEcahebeodt deidwing af pairtsiome and

an end vi ew t héreof wng a part of 20 the nmounting process of the

liquid containghd hotintilidf I PFodéss 680vhel Likuid Sontadnetrain after the
passing of the tank 1D portion of the liquid container through the main
body | D porgi ogteftidrs|sise Flgowd 3fnaRligl3B ,ar; reespeate vinpediatedy 25 -
sectional view of the liquid container along a |line passing through the

center of the bedioms thelentryhef a| jankhIpe nawtion oo Fheuwldd¥idht

showi ng a part of . . .
container into a main body ID portion of a slot;

Figs. 11A and 11B are respectively a cross-
sectional view of the liquid container along a line
10 passing through the center of the shorter side of the
flat shape and an end view thereof, showing a part of
the mounting process of the liquid container in a
station base shown in Fig. 9, in a state during the
passing of the tank ID portion of the liquid |
15 container through the main body ID portion of a slot;
Figs. 12A and 12B are respectively a cross-
sectional view of the 1iquid container along a line
passing through the center of the shorter side of the
flat shape and an end view thereof, showing a part of
20 the mounting process of the liquid container in a
station base shown in Fig. 9, in a state after the
passing of the tank ID portion of the liquid
container through the main body ID pdrtion of a slot;
Figs. 13A and 13B are respectively a cross-
25 sectional view of the liquid container along a line
passing through the center of the shorter side of the

flat shape and an end view thereof, showing a part of



26 the nmounting process of the liquid container in a station base shown
in Fig. 9, in a state where an air introducing connection needle and a
liquid deriving connection needle fixed on the internal bottomof the 5
slot start to inpinge on an introducing tion on the bottom of the
liquid container; Figs. 14A and 14B are respectively a cross-
sectional -view of the liquid container along a |line. passing through the
center of the shorter side of the 10 flat shape and an end vi ew t hereof,
showi ng a part of the nounting process of the liquid container in a
station base shown in Fig. 9, in a state ai,r jntrq? cgng

[

where t
connecti on nee§h® BRPNGING REFTLST T VERG S%ﬁﬁé iQﬂPﬁﬁﬁRﬁ% I'’x&d on the
i nt | 15 bot .of th | qt start .el ast] isded
Lhe'connecti onSSeLiOLPAAR TR P O Al F arntE warkte, BOURN0. 0
aline. 20 pacdPiF oAl FondEEL | R he¥AEY Bnd B JidULS dOELOLRY & Do

and an end Vi edhdAaion HEWATE £iR8at o thehantaridaNdbetbemseLofthene
liquid container in a station base shown in Fig. 9, in a state where the

air introdugi ngieAanrAtO Nt defpengsdohhan! igdrbditcidey i pongionneect i on
needl e fixed on the internal bottomof the slot penetrate the elastic
menbers in thé&heobwctommoHothe bhgquhd pontekn®r: he |iquid
Figs. 14A and 14B are respectively a cross-
sectional view of the liquid container along a line.
passing through the center of the shorter side oflthe
10 flat shape and an end view thereof, showing a part of
the mounting process of the liquid container in a
station base shown in Fig. 9, in a state where the
air introducing connection needle and the liquid
deriving connection needle fixed on the internal
15 bottom of the slot start to enter elastic members
provided in the connection ports on the bottom of the
liquid container;
Figs. 15A and 15B are respectively a cross-
sectional view of the liquid container along a line
20 passing through the center of the shorter side of the
flat shape and an end view thereof, showing a part of
the mounting process of the liquid container in a
station base shown in Fig. 9, in a state where the
air introducing connection needle and the liquid
25 deriving connection needle fixed on the internal

bottom of the slot penetrate the elastic members in

the connection ports on the bottom of the liquid



27 container and an identification.information nmenory nediumholder is in
a position corresponding to an electrical signal connector fixed.on the

i nternal bottomof the slot thereby initiating equalization; 5 Figs. 16A
and 16B are respectively a cross- sectiompg view of the liquid container
along a line passing through the center of the shorter side of the flat
shape and an end view thereof, showng a part of the nounting process of
the liquid container in a 10 station base shown in Fig. 9, in a state upon
conpl etion of the mounting of the liquid container- into the slot; Fig. 17

is a vieM/shomﬁnﬂﬁ%g?ggﬂﬁﬂgiéﬁ]fégk%%ffaggiﬁﬂﬁngogmafygﬁchémbfyk j et

recor di ng head®® e nent o I'i qui d container of the

present | nventjugn;iuh HNlder e 1 4. pdB1tsoR YbeweBbOMAILGIts arhON of the
cont ai ned | i qui 6y a rising bubble f?om1generated by- the 1 ntroduced air,
when. the |iqui djeertdidar siigidle Eéhmeetont fire@nonorthe apperedlt ot he. -

liquid supply systemshown in Fig. 17; Fig. 19 is a view showi ng agitation
of the cont ai bedtomjwfl the isloticthemebynihithatiag caratizabkiebit cl oser
to the end of the container 25 bottom when'the |iquid container of the
present i riventi onFiigsappl6ifedind k6R are uresBaghiyedysCefTaFHwn in Fig.
L ‘sectional view of the liquid container along a line
passing through the center of the shorter side of the
flat shape and an end view thereof, showing a part of
the mounting process of the liquid.container in a
10 station base shown in Fig. 9, in a state upon
completion of the mounting of the liquid container -
into the slot;
Fig. 17 is a view showing an example of the
liquid supply system to an ink jet recording head, in
15 which an embodiment of the liquid container of the
present invention is applicable; |
Fig. 18 is a view showing agitation of the
contained liquid by a rising bubble flow generated by-
the introduced air, when the liquid container of the
20 present invention is applied to the liquid supply
system shown in Fig. 17;
Fig. 19 is a view showing agitation of the
contained liquid by ink derivation from the
connection port closer to the end of the container
25 bottom, when the liquid container of the present

" invention is applied to the liquid supply system

shown in Fig. 17;



28- Fig. 20 is a schematic view showing the configuration of an ink supply
system of the present invention; Fig. 21 is a cross-sectional view of an
ink tank 5 unit, along a plane parallel to a |ateral face of the |[|argest
area; Fig. 22.is a view showing ink flowjs the ink container, in the
cross section shown in Fig. 21; Fig. 237S a cross-sectional view show ng
a 10 variation of the arrangenent of agitation stinulating ribs; Fig. 24
is a cross-sectional view showi ng another variation of the arrangenent of
agitation stinulating ribs; 15 Fig. 25 is a view show ng ink flow
generated by the agitation stinulating ribs shown in Fig. 24, Fig. 26 is a
cross-sectional viBkgshafi 4§ anGohematis ;vieyw sBeving g&et ation

stinmulating ribs; Fig. 27 is vi ew show [,N 0 the
gl tat | on ot i nEPREAASTA SRS T R gouBgLY " Sy el 3 ié Qe Qeptl |
ink circulatin flog.%%perated.by.the agitation stinulating ribs shown in
Fig. 26; Fig. VEEtA % oss- sect i onal view show ng still 25 anot her

variation of the agipal ban ;o idditldd\lbdebional! 91640 ofS an Ak | Bah

cut-of f perspective |em10f'the I nk contai ner, showi ng an exanpl e of

agitation 5 ynit, along a plane parallel to a lateral face of the
largest area;

Fig. 22 is a view showing ink flow in the ink
container, in the cross section shown in Fig. 21;

Fig. 23 is a cross-sectional view showing a

10 variation of the arrangement of agitation stimulating
ribs;

Fig. 24 is a cross-sectional view showing another
variation of the arrangement of agitation stimulating
ribs;

15 Fig. 25 is a view‘showing.ink flow generated by
the agitation stimulating ribs shown in Fig. 24;

Fig. 26 is a cross-sectional view showing another
variation of the agitation stimulating ribs;

Fig. 27 is a view showing ink flow generated by

20 the agitation stimulating ribs shown in Fig. 26;

Fig. 28 is a view showing ink circulating flow
‘'generated by the agitation stimulating ribs shown in
Fig. 26;

Fig. 29 is a cross-sectional view showing still

25 another variation of the agitation stimulating ribs;

Fig. 30 is a partially'cut-off perspective view

of the ink container, showing an example of agitation



29 stimulating ribs in a cubic ink container; Fig. 31 is a partially:
cut-of f perspective view of the ink container, show ng another exanpl e of
the agitation stimulating ribs in a cubic ink container; 5 Figs. 32A, 32B,
32C and 32D are views showing another effgct in the positional definition
of a tubular menber; Fig. 33 is a view sfidwing an ink. jet recording
appar at us advant ageously enploying the liquid supply 10 system enbodyi ng
the present invention; Fig."34 is a view showing the relationship between
anot her ink jet recording apparatus and a* station base; Figs. 35A, 35B,

35C and 35D are views show ng 15, conparjson w.th enbodi nents of the present
i nventi on; an&qﬁﬂﬁizﬁﬁ?guﬁﬁ%ﬁ %PegBFBhics#gﬁlﬁfﬁﬁﬁﬁ%?ﬁé.of t he
conventional |iquid.contginer._ 20 T T | MENTS
Now t he present qi n%@‘ g é Vel &aﬁﬁfeéwﬁ%ge%‘%a%gg&gd?%%s
thereof, with r qgﬁp ; 0 I+ | . h &S Wil |

" be expl ained t r?gf 2 cgﬁ}]{ &Jélg??léﬁ&gf n?ﬂgw#g;ugﬂ{o%i %%méni%hbrf:aﬁg{%nce
to Figs. 1, 2. agdkatdn gstiinuﬁating%i%@d i®Ba Hibié quhRd eentalir@rof the

present invention has,

' 5 Figs. 32A, 32B, 32C and 32D are views showing
another effect in fhe positional definition of a
tubular member;

Fig. 33 is a view showing an ink jet recording
apparatus advantageously employing the liquid supply
10 system embodying the present invention:;
Fig. 34 is a view showing the relationship
between another ink jet recording apparatus and a’
station base;
Figs. 35A, 35B, 35C and 35D are views showing_
15 comparison with embodiments of the present invention;
and
Figs. 36 and 37 are views showing examples of the

conventional liquid container.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now the present invention will be clarified in
detail by embodiments thereof, with reference to the
accompanying drawings.
At first there will be explained the -
25 configuration of the liquid 6ontainer with reference
to Figs. 1, 2, 3A, 3B, 4, 5, 6, 7, 8A and 8B.

The 1iquidlcontainer of the present invention has,



as shown in Figs. 1, 2, 3A and 3B, an approximately flat shape so as to be
arranged in plural units in nutually adjacent manner. The |iquid container
is conposed of a liquid containing portion Ila by blow 5 nolding as shown
in Fig. 1or aliquid containing portignyd2b by injection nolding as shown
in Fig. 2. Also the liquid container 11 may be prepared as a |arge
container 11A as shown in Fig. 3A'or as a snmall container 11B as shown in
Fig. 3B. 10 Figs. 4, 5A to 5D, 6 and 7 show conponents of the Iliquid
contai ner of the present enbodinent wherein Figs.. 4 and 5A to 5D show an

I f th || t | di h F 1 and
36, and Fi gs. o SOV o 9P keGP AR 1 4H oot SRBRPRARB SLEA by

be. made. pri nciiptt yPHARh 781 S eﬁceﬁ‘éoa | anglé%ﬁ)s#omg?ngﬁi%' e
| Fqui d cont ai ngrg;eﬂrlgaggw%ﬂceﬁtamshﬂugd 8! 31610 Rﬂ{ﬁﬁé’ihéf' i8 cover

15, elastic ne a menory nedi um hol der a nenory medi um 18,

a. doubl e-si d%rﬁw@éavsftap_ﬁléamacbhwaaguw‘q%rﬁﬂoanmaabbomw cover
21. Such conposition of the conponents is simlar also in the snal

cont ai ner 18B mdlaking nasi ghowd. iASFlig.i 4 @rsa siigiuibd conthéndmigodi nent
showmn in Fig. 4, which in particular shows a configuration conposed of a
liquid contai niparipon i b2b 1kyi hedgréiiop swlding as shown in Fig. 2.
Also the liquid container 11 may be prepared as a
large container 11A as shown in Fig. 3A or as a small
container 11B as shown in Fig. 3B.
10 Figs. 4, 5A to 5D, 6 and 7 show components of the
liquid container'of the present embodiment, wherein
Figs. 4 and 5A to 5D show an example of the small
container 11B by blow molding shown in Figs. 1 and 3B,
and Figs. 6 and 7 show an example of the large
15 container 11A by injection'molding shown in Fig. 2
“and 3A. The following description will be made
principally with reference to Fig. 6. As shown in
Fig. 6, the liquid cbntainer is composed of a liquid
containing portipn 14, a cover 15, elastié members 16,
20 a memory medium holder 17, a memory medium 18, a-:
double-sided adhesive tape 19, a fixing meﬁbef 20 and
a bottom cover 21. Such composition of the
~ components is similar also in the small container 11B
shown in Fig. 3B.
25 It is also similar in the embodiment shown in Fig.

4, which in particular shows a configuration composed

of a liquid containing portion 14 integrally



containing the liqui-d containing portion and the cover by blow nolding, a
housi ng 1107 (including a port guide portion 14c) independent froma
bottom portion 14b, a nenory nedi um hol der containi ng nenber 5 14d, an
absorbent nenber 1104 provided bel ow el asfj c. nenbers 16 and penetrated by
a connection nenber from the exterior, and an absorbent nenber cover 1103.
The liquid containing portion 14 has an aperture at a top face 1l4a and has
a flat shape for directly 10 containing the liquid therein. A cover 15

cl oses the aperture on the top face 14a of the liquid containing portion

14. On b 4b_of, th d i tion 14,
there i o pr ovi GORCAVRRD. §iead o, Gt ns TEPEFAPR A0 diuni cat | on of

an unrepresentgd,Li.ayt,dp985 Yo %1%%nﬁt4‘ﬁ% §dif a}ngln@iwfir&\sent ed

air introducing connettion nee ernal spacé o eliquid

cont ai ni ng p%éfengaidbhbe%aohhqﬁ)a%tﬂ&eﬁeﬂ@eﬁﬁ £80om 0 pft kT tures .

(connection ports 2 of the port guide portion 14c for passing the

l'iquid derivi ngoredonetbon aneritioryatediiem dhélaet’ esutiait Gy Wshben
needl e are provided on a center line in the shorter side of the flat shape

of the |iqgbi d T4di aaneabapdbh tamentberh s34 t pooetidedobeliow alaskliof the
flat container bottom Mre specifically, a connection port for a
connecti on nede@mbexspasi andneenetaaiied Pya connection member from

the exterior, and an absorbent member cover 1103.
The liquid containing portion 14 has an aperture
at a top face 1l4a and has a flat shape for directly -
10 containing the liquid therein; A cover 15 closes the
apefture on the top face l1l4a of the liquid containing
portion 14.
On an external bottom portion 14b of the liquid
containing portion 14, there is provided a port guide
15 portion l4c for forming communication of an
unrepresented liquid deriving connection needle and
an unrepresented air introducing connection needle
_ with the internal space of the liquid containing
portion 14 through the elastic members 16. Two
20 apertures (connection ports 27, 28) of the port guide
portion l4c for passing the liquid deriving
connection needle and the air introducing connection
needle are provided on a center line in the shorter
side of the flat shape of the liquid container and
25 are both positioned close to an end of the flat
container bottom. More specifically, a connection

port for a connection needle is positioned closer to



the end of the container bottom while the other connection port is
positioned close to the end of the container bottom but closer to the
.center thereof.,. In the two apertures of the port guide portion 14c, 5
the elastic nmenbers 16 are respectively. iqigerted and fixed by the fixing
menber 20. The port guide portion 14c is provided-closer to the end of an
area anong two areas divided in the longitudinal direction of the bottom
14b. In the 10 other area there is provided the nenory medi um hol der’
containing portion 14d. -In the nenory nedi um hol der containing portion

14d, there is contained di . 4\ h

on i ch an cFBEx BPE R he AT REOR. ity ehef dBgadlor caround.
el ectrica st ori . i i sTa P! ' . heaui
cont ai ner i>s/ fF?EBg%it%‘%%t I e%mdlolu Icééés?glé%ﬂégggibsgnttgp(eﬂ%.@ﬁgwtthﬁeﬂblggltgm

portion 14b, ag%ﬂ%hﬁﬂb St tom isut "@LOEEE €8 eBeclcdrteotiegaodie portion
14c in which the elastic nenbers 16 are fixed and the nenory nedi um

hol der cont ai NrRY tRe' twd afsktréfi 6f nthevpolrt gudale pdethenvlgcpedi um
hol der 17 holding the nenory nmedium 18. After the assenbly of the |iquid
cont ai ner, § hethenelasted weniméxier 16 7arberagpestdoaly nbasertadaagdp in
the bottom cover 21, can nove therein without deformation within a
predet ermi ned fixegeby3the fixing member 20.
The port guide portion l4c is provided closer to
the end of an area among two aréas divided in the
longitudinal direction of the bottom 14b. In the )
10 other area there is provided the memory medium holder
containing portion 14d. 'In the memory medium holder
containing portion 14d, there is contained a memory
medium holder 17, with a gap therearound, on which an
electrié wiring bpard 26 having a memory medium 18
15 electrically storing the identification information
(ID) of the liquid container is fixed with the
double-sided adhesive tape 19.
On the bottom portion 14b, a bottom cover 21 is
mounted to cover the port guide portion 1l4c in which
20 ‘the elastic members 16 are fixed and the memory
medium holder contaiqing portion 14d containing, with
a gap, the memory medium holder 17 holding the memory
medium 18. After the assembly of the liquid
container, the memory medium holder 17, being
25 contained with a gap in the bottom cover 21, can move

therein without deformation within a predetermined

range.



The space containing the menory nedium holder 17 is closed except for an
aperture fornmed on the bottom of the liquid container for accepting a
connector to the nenory nedium 18, -and is so constructed that the 5

| eaking liquid, in case of a breakage or- 3Igak in the vicinity of the

el astic nenbers 16 fixed in the port guide portion 14c, does not reach the
menory medi um hol der 18. Such structure is also sane in the  configuration
shown in Fig. 4 where the nmenory medi um 10 hol der contai ning nmenber is

i ndependent. Also'in.the space constituting the gap between the nenory

di hol d 17 h di | d tain. Lon 14d,
Ther e are. pr ovi dod IPEaAPRLE PAYGIALRG ot BepRERE2as Rankar gL ORE Lgui o 15
whi ch I ' I 7 t
the i qui d_conth SoPsF Sieesy EBER, ABRR(ErEC Rmed ‘o) £, Bontthl T ©

to - prevent enpiy {qfe U di&l%&aw{ﬂe}hfg%ﬁ%&gﬁﬁyaﬁrO%?%ﬁg&é:r%u tgich

grooves al so serve to prevent entry 20 of the |iqui t he

connecti on por the mentir MBRLBRT 180t AR Het @d dpIPBIYtaadtHahamder 17
even in case the liquid container is inverted to a position where the

bottom t her® i deaksing dneghirbovin dasei dént brezkaye | of canheakn imenory
medi um 18 25 can be any nedi um such as of nagnetic, magnetooptical,
el ectric or nethenivigdinife ofptie cedastdenmenibens ok Fikedndn dhhehy -
i nformati on acquiring means, such as a 34
port guide portion 1l4c, does not reach the memory
medium holder 18. Such structure is also same in the
configuration shown in Fig. 4 where the memory medium.
10 holder.containing member is independent.
AlsO'inLthé“space constituting the gap between =~ -
the memory medium holder 17 and the memory medium
holder containing portion 14d, there are provided
capillary grooves 40 capable of absorbing the liquid
15 which may eventually enters the memory medium holder
17 from the bottom of the liquid container through
the external wall thereof, thereby allowing to
prevent entry of the liquid into the memory medium
holder 17. Such grooves also serve to prevent entry
20 of the liquid droplets around the connection port on
the container bottom into the memory medium holdexr 17
even in case the liquid container is inverted to a
position where the bottom there is positioned above.
The identification.information'memory medium 18
25 can be any medium such as of magnetic, magnetooptical,

electric or mechanical type capable of identification

information by information acquiring means, such as a



flash nenory or a wite-once nmagnetic nmedium In case the |liquid container
of the present enbodinment is enployed as an ink tank for an ink jet
recording apparatus, the nmenory nedium 18 can be conposed of an 5 EEPROM
which is capable not only of the hol ding _the identification information
and the information reading fromthe ink jet recordi ng apparatus but also
of the addition of nmenorized information fromthe ink jet recording
apparatus and the alteration or 10 deletion of the nenorized information.
The electric wiring board 26, supporting the menory medium 18, is -

provided with a_contact portion with an electrical . conn f4 xed th
i nt< jlgt re;:ord?f‘r@s&p&?l'j“&qyspr I"?)V?E%‘Fe,'?Hﬁeaﬂagt??&é‘&ﬁen@ﬁ;’g{)nf#lgﬁra'?inon ?s
no restrictive, .and.it i.s;also possib ' ] | kK with
an el ectronic ﬁ@&ﬁuﬁ&ﬁh&i l%91?ﬁﬁ&ﬁﬁééfoé%t%§32ﬁ£§ﬁ§§#5§¢?%g£%%§?d ﬁgving
no power source_ . _ 'rEHEC Cleah-NEQr ' FEeHHai C
el ect romagnet i gsp%\%é’rl%%ra]&éragﬁ fgorﬁ an ?(%B%r gngfggt @Hzgjbrtg)éor di ﬁglggpar at us

with a connect gppshane Pridid Mdmorsnheatan 28dden it atampesedl bie aro
enpl oy a conbinhation of an optical witing head and a recording medi um

In the liqud eerroMehikh cispespeabdé aothoddyc afhpdientoldingeoifs forned,
as showmn in Fig. 7, a closed liquid chanber 13 for containing ink 12 for
recordi ng a colthie figtershdaffristact bon aknfaxmadtione amdlithe 3snformation
reading from the ink jet recording apparatus but also
of the addition of memorized information from the ink
jet recording apparatus and the alteration or
10 deletion of the memorized information. The electric
wiring board 26, supporting the memory medium 18, is
provided with a contact portion with an electrical
connector fixed on the ink jet recording apparatus.
However, the above-described_configuration is not
15 restrictive, and it is also possible to provide the
| ink tank with an electronic medium having an antenna
on the electric wiring board having no power source
but capable of non-contact information exchange by
electromagnetic power generation and to provide the
20 recbrding apparatus with a copnector-shaped proximity
antenna, and it is also possible to employ.a
combination of an optical writing head and a
recording medium.
In the liquid container 11 composed of such
25 components, there is formed, as shown in Fig. 7, a

closed liquid chamber 13 for containing ink 12 for

recording a color for example on an ink jet récording



apparatus. \Wen the liquid container 11 is nounted on the ink jet
recordi ng apparatus (of. Fig. 33), the liquid chanber 13 is positioned at
t he upper side of the liquid container 11. 5 Also the external shape of
the flat liquid container 11 is pointed EPmard t he bottom of the-
container. The wall constituting theliﬁnﬁclkhanber 13 has a
substantial | y-uni form thickness, so that the space itself inside the wall
is also pointed toward 10 the container bottom Consequently, as the liquid
| evel is |owered by the consunption of the ink, the ink snoothly gathers

to the container bottomwhile maintaining a flat |iqujd,surface. t he
bot t om port i onapparatushe thuiHhéoﬁﬂﬂﬂ%é?cQE?%HPthﬁielﬁrgo ed a

first connection port 27a _  and a second ' t .28a f [

the 11quid dﬁ?Per-H& iDhdet: GRGREnD ARPTREER, (B Fadhci T8 Cothéet i o

needl e (not shown) .to the, Li j d char . T : [ 20

connect i on porilgzi‘&daﬁ%‘afw rsg'?or‘i't? @%ﬁ%%%%ﬁdpg?t %B%rSa igr e %]r'éﬁ’?:g%:ir?it r st

i nt roduci ng poiﬁgg&§%§&da@%ﬂ¥?f¥%¥nghintroducing portion 28c of a tapered
r'tating

shape for faci I ntroduction of the connection needles. Also, as
shown in Figs.. 8A gfdo8Bhe! Batleirdidld sidpe oo ather £1atoflikjudld shape has two
continuous faces I|id sandw ched between and connected to two faces lic of
| argest area. €BntAdnieso 1Q0Ms poistédcteward, the d®ttom of the

container. The wall constituting the liquid chamber
13 has.a substantially -uniform thickness, so that the
space itself inside the wall is also pointed toward
10 the container bottom. Consequently, as the liquid
level is lowered by the consumption of the ink, the
ink smoothly gathers to the container bottom while
maintaining a flat liquid surface.
On the bottom portion 1lle of the liquid container
15 11, there are provided a first connection port 27a
and a second connection port 28a for connecting fhe
liquid deriving connection needle and thé air
introducing connectiop needle (not shown) to the
liquid chamber 13. The entrances of the first
20 connection port 27a and the second connection port
28a are form as a first introducing portion 27c and a
second introducing portion 28c of a tapered shape for
facilitating introduction of the connection needles.
. Also, as shown in Figs. 8A and 8B, the liquid
25 container 11 of flat shape has two continuous faces
114 sandwiched between and connected to two faces 1llc

of largest area. On the two continuous faces 114, in



the vicinity of the tank bottom 11c, there are respectively provided a
first tank ID portion 22 and a second ID portion 23 which perpendicularly
protrude fromthe respective faces and extend partially toward 5 a
ceiling portion 11f of the container. (ﬁéwotrudlng portion is in a
position slightly displaced fromthe bottom lic of the container toward
the container ceiling lif. The information identified by such nechani cal
identification 10 information unit overlaps with the information nenorized
in the electrical identification information nenory nmedium but is
particularly linmted to the information specific to the type (color) of
the ink. 15 O]tlﬁﬁe"?—%nf'ﬁygé’;t %éer&&&ogﬁemaﬁact h&hexgs £’€ﬁ1ti nuous faces
lid of the Ii |d cQ t he vigin t he cejli portion ||f
thereof, ther e%?%°§%89&8e8ﬁ9?ﬁ4§ﬂ|§n€%5ﬁ #aﬁgcgggg? IQQfg%e al€ed as
hol di ng portiogs t L&c i
sée{ma ip goQQ:l‘Un 20} ﬁﬁ&?:}bgggéﬁmcﬁen‘ﬁﬁ%ﬁ&w&e

or fromthe in recordi ng appar at us pres the

recesses 25 arfr&ﬁ%éeéeege@ad@rm%s 348 ekfERA PartiHl By H6war
proj ections 24 are provide the continuous faces | 1d, but™ the present

invention 35 i& eeillihg pedtionsUAF cnftlger eébheainkd .t hq'hiaol | owi ng there

wll be explained, with .reference to Figs. 9, 10A, 10B, 11A, 11B, 12A

12B, 37 protruding portion is in a position slightly
displaced from the bottom 1llc of the container toward
the container ceiling 11£f. The information
identified by such mechanical identification

10 information unit overlaps with the information
memorized in the electrical identification
information memory meaium, but is particularly
limited to the information specific to the type
(color) of the ink.

15 On the two largest area faces llc and the two
continuous faces 11d of the liquid container 11, in
‘the vicinity of the ceiling portion 11£ thereof,
there'are provided projections 24 or recesses 25 to
be used as holding portions for attaching or

20 ‘detaching the liquid container 11 to or from the ink
jet regerding apparatus. In the present embodiment,
the recesses 25 are provided on the largest area
faces 1llc While the projections 24 are provided on
the continuous faces 11d, but the present invention

25 1is not limited to such configuration.

In the following there will be explained, with

.reference to Figs. 9, 10A, 10B, 11A, 11B, 12A, 12B,



13A, 13B, 14A, 14B, 15A, 15B, 16A and 16B, a process for connecting the

| i quid deriving connection needle and the air introducing connection
needl e respectively to the two connection ports of on the 5 bottomlie of-
the liquid container 11. The |iquid derivgfg.connection needle and the air

i ntroducing connection needl e are provided on the bottomof a slot 32 in a
station base 31 as shown in Fig. 9, into which the liquid container 11 is
to be 10 inserted fromthe bottomportion |ie thereof. The station base is
provided with slots 32 having apertures substantially vertically upwards,

for accomodating the liguid Cﬁgt | bers ot .re t o, 5 The

[ i qg: d ﬂeri Vi n§;3@0n|ﬂ-@@('i f}rc}l e ’ Zi]gft h%géi'raef‘nt%r?’?cdulcélllﬁg %oh%é%ﬁs%n

needl e have a sane | enat S a . : &Rd of
Capered g0 astR cetpRat O vifb CEfEupAcHEridlag Rodddetaptackbabiol are

exanpl e rubber 55ORAR! P PrAK E5ihding cdfingdesiomeddye same height in the

botton1of t he qu contalner 11. Inside each connection needle, there
is formed a tubdspedidives) os@dtlié twe tobanectidroiportte ofedhethend

slightly below thé tapered portion at the front end of the connection
needl e, nanglybottdie 2e O£ the ylbfuitiecondatimeg deak¢ of the straight
portion, there is provided a-longitudinally. oblong hole comunicating
with the tubul ar p&hle iliguidl (drridging connection needle and the air
introducing connection needle are provided on the
bottom of a slot 32 in a station base 31 as shown in
Fig. 9, into which the liquid container 11 is to be
10 inserted from the bottom portion 1lle thereof. The
station base is provided with slots 32 having
apertures substantially vertically upwards, for
accommodating the liquid containers 11 of respective
colors.
15 The liquid deriving connection needle and the air
introducing connection needle have a same length énd.
a same shape, and the front ends thereof are tapered
so as to respectively penetrate the two elastic
members (for example rubber stopbers) provided at a
20 substantially same height in the bottom of the liquid
container 11. Inside each connection needle, there
is formed a tubular path closed at the front end of
the needle, and slightly below the tapered portion at
the front end of the connection needle, namely in the
25 vicinity of the starting part of the straight portion,

there is provided a -longitudinally oblong hole

communicating with the tubular path inside the



connection needle (cf. Figs. 13A, 13B, 14A, 14B, 15A, 15B, 16A and 16B).
The liquid deriving connection needle and the air introducing connection
-needl e are fixed on the bottomof the slot 32 in such a manner 5 that the
front ends of the needles are at substanjd ally sane-heights, and the
needl e holes are also at substantially sane height. Wen the liquid
container 11 starts to be inserted into the slot 32, the first tank ID
portion 10 22 and the second tank.ID portion 23 formed on the external' -

| ateral faces of the liquid tank 11 can pass through a first main body ID

portion 33 and a second main_bod D porti 4 t [ I
Iageral faces €PPRRELIOH nge X é%9§48£3§10;sbgg n, %ﬁ?&nﬁﬁ ?ale
and 12B, only | p_case.the sl 32 o . r YA he I'iquid
cont ai ner 11 1BRe"IEAERGT ¥ Y navh ARAERElagREvLaG, EBRESEILA [T | dond
tan portio 2. Lept tis ; R [ i | ; . L
i nf or mati on (Iﬁfggfl et ﬁlglw %%génﬁr%i%ﬁﬁ'ogﬁéebgg gg’b g?g‘ﬂ}tgéi trfg%d?ﬁeagleur al

l'i quid contai ngh §e@OndithebJtasie b VEhy dlbtesentin Huch keanarner
non-interchangeable, but, within a single recording apparatus, the tank ID
portion of mithaat theée frvditelenddicofithe heeldled pae iatn 22 or the 25
second tank I D portion 23 alone is so constructed that the liquid

cont ai ners becsubstantiialdy reamedt tghtSuchand: ther maedle Aeles a¥F& d a
situation where, in 39
also at substantially same height.

When the liquid container 11 starts to be
inserted into the slot 32, the first tank ID portion
10 22 and the second tank ID portion 23 formed on the
external lateral faces of the liquid tank 11 can pass
through a first main body ID portion 33 and a second
main body ID portion 34 formed on the internal
lateral faces of the slot 32 as shown in Figs. 104,
15 10B, 11A, 11B, 12A and 12B, only in case the slot 32
is a proper one for receiving the liquid container 1l.
The structure of the first tank ID portion 22 and
the second tank ID portion 23, representing the
mechanicél identification information (ID) of the
20 container, are so determined that the plural liquid
.containers containing respectively different inks
become non-interchangeable, but, within a single
recording apparatus, the tank ID portion of either
side, namely the first tank ID portion 22 or the
25 second tank ID portion 23 alone is so constructed
that the liquid containers become non-interchangeable.

Such structure allows to avoid a situation where, in



case of erroneously nounting a liquid container in a wong position, if
the user has a feeling that the ID portion of even a side can be passed,
the user believes that the container can be nounted and 5 continues the
nmounti ng operation thereby resulting in_ ggbreakage in the main body of the
recording apparatus. (Figs. 5B to 5D show exanples of such structure, in
which a circle mark (0) indicates a notched recess.) Also for a simlar
‘reason, the .10 liquid containers having a sane shape and of a sanme col or
but containing inks of different conpositions to be regarded as
non-interchangeabl e gre so consiructed. as t o non- i hapgeabl e in
the first tanquﬁléﬁtqQﬁPEﬁpﬁﬁ ¥H@&E§Egﬁg %a%§4ﬁ¥§£§§h$€%§%gzgﬂoﬁly even
bet ween the di ' j o [ parat dTher e a he

| i qui d cont ai nmf?q}%d%k%%g t {gl gfslgrﬂtgg'acf ?I%s?r?{tj?én% l%%ttag%n{:thFhé%ﬁsl ot
32, the. exterpRIrtSRAPSE Uvémeafsiab aBd BRCYUbdADkSthd dfeportions 22,
23 of the liquid container 11 are defined inposition by a first

posi tioni ng pobleldievds - et atlsecooftafaiel @an e midumtedband t he internal
| ateral faces of the slot 32, as shown in Figs. 13A and 13B, whereby the

| i qui d contBi neonfrionesexisti?® mowhbingt bpepadiiicrozherealyer rasudting time

hori zontal direction (X-direction shown in Fig. 13A and Y- direction. (For
exanpl e, cl ear anbxeakage2in ntheeangxingobody of the recording

apparatus. (Figs. 5B to 5D show examples of such
structure, in which a circle mark (QO) indicates a
notched recess.) Also for a similar reason, the

10 liquid containers having a same shape and of a same
color but containing inks of different compositions
to be regarded as non-interchangeable are so
constructed as to become non—interchangeable in the
first tank ID portion 22 or the second tank ID

15 portion 23 only even between the different ink jet
recording apparatuses.

Thefeafter, as the liquid containerlll is broughf
closer to the internal bottom of the slot 32, the
external shapes of the first and second taﬁks ID

20 portions 22, 23 of the liquid container 11 are
defined in position by a first positioning portion 35
and a second positioning portion 36 on the internal
lateral faces of the slot 32, as shown in Figs. 13A
and 13B, whereby the liquid container proceeds

25 without the positional.aberration in the horizontal
direction (X-direction shown in Fig. 132 and Y-

direction. (For example, clearances 81, 82 in the X-



direction and a clearance 83 in the Y-direction are defined as di nensional
tol erance.) Then, as shown in Fig. 13B when the introducing portions 27c,
-28c'on. the lower face of the liquid container 11 reach the 5 front ends of
the connection needles 38, 39, the |iquid deriving connection needle 38
and the air introducing connection needl™@ 39 protruding on the bottom
face of the slot 32 respectively inpinge on the first introducing portion
27c of the first 10 connection port 27a and the second introducing portion
38c of the second connection port 28a, on the bottomface of the liquid
container 11. Thereafter, Dbefore the connection needles 38,. 39 reach the
el astic menberdinegtioBpandha eleanance BdelPpotbPeonsFeFLIM 350Kk 1D

oSt toni ng poebnedsas” admenplgial tatEiAAERn o FRrh b8l sBod dn.
Y directions Wwth Ng ' . 0 - I
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the connection needles 3s, In a specific illustrated exanple in Fig.
13A, the lisqui grgftCental o the ToNABEELIGS heedtesl 38t 39 abetieation in

the central positions of the introducing portion 28c and the connection
needl e 29), wheighydt Gerdernmecidoamekition needle 38 and the air
introducing connection needle 39 protruding on the
bottom face of the slot 32 respectively impinge on
the first introducing portion 27c of the first
10 connection port 27a and the second introducing
" portion 38c of the second connection port 28a, on the
bottom face-of the liquid container 11. Thereafter,
before the connection needles 38, 39 reach the
elastic members 16a, 16b, the external shape portions
15 of the tank ID portions 22, 23 are released from the
positional definition by the positioning portiomns 35,
36. |
Thereafter the container moves in the X- and Y-
directions with reference to the connection needles.
20 Consequently the liquid container 11 released
from the engagement so moves that the connection
.ports 27a, 28a are respectively guided to the
positions of the connection needles 38, 39 (in a
specific illustrated example in fig. 13A, the liquid
25 container 11 so moves as to resolve the aberration in

the central positions of the introducing portion 28c

and the connection needle 29), whereby the connéction



needl es 38, 39 start to substantially sinultaneously enter the elastic
menbers 16a, 16b provided in the connection ports 27a, 28a as shown in
Figs. 14A -and 14B. Such.needle insertion in a state where the 5 Iliquid
container is released frompositionally_ h'nited state, it is-rendered
possible to avoid damaging the two connecCtion needles 38, 39 by the

| i quid container and also to reduce the error in nounting. 10 In the
course of insertion of the connection needles 38, 39 into the-elastic
menbers 16a, 16b, the front end of the electrical connector 37 on the

| b f__th 32 .n d | d 17
o ?52? qui o BERED teﬁép 1. 3a5s€$ﬁ£ti9h§zﬁ§%mjl twé&%%%gﬁn% :n?gra?lh g
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37, whereby it can be sec inserted 1 nto the nmenory” nmedi um hol der 17

WIthOU_t hi _ndral.m@.orSu@ﬁca%mt@arﬁsélet.eimmgmnat BeatelRiliexe thereafter, as
shown in Figs. 16A and 16B, the electrical .connector 37 conpletely enters

t he menory 5 25 1feghidndoitieindy idsdréheabedquifdotierposigionahdgt i on needl e
38 and the air introducing connection needle 39 substantially
si mul t aneousl y liovidiedatstates, fit sis4pendered possible to avoid
damaging the two connection needleé 38, 39 by the
liquid container and also to reduce the error in
méunting.- |
1o In the course of insertioh of the connection
needles 38, 39 into the elastic members 16a, 16b, the
front end of the electrical connector 37 on the
internal bottom of the slot 32 starts to enter the
memory medium holder 17 of the liquid container 11.
15 Since the memory medium holder 17 is movably mounted,
even if the memory medium holder 17 is displaced
relative to the connector 37 (cf. aberration 85 in
Fig. 14A), the memory mediuﬁ holder 17 moves along
the tapered front end portion of the eledtrical
20 connector 37, whereby it can be securely inserted
into the memory medium holder 17 without hindrance or
uncomfortable feeling in the mounting.
Thereafter, as shqwn in Figs. 16A and 16B, the
electrical connector 37 completely enters the memory
25 medium holder 17 and the liquid deriving connection

needle 38 and the air introducing connection needle -

39 substantially simultaneously penetrate the first



el astic nenber 16a and the second el astic nmenber 16b. - Then the bottom face
of the liquid container inpinges on a Z-direction positioning inpingenent
portion 90 provided on the bottom of the station base, whereby 5 the
mounting is conpleted. Thus the liquid chggber 13 in the |iquid container
11 and the external apparatus (for exanple ink-jet recordi ng head)
utilizing the liquid in the liquid chanber 13 nutually communicate through
the needl e holes and the 10 paths in the needl es. For achieving securer
positional relationship between the |iquid container 11 and the connecti on

dl 38, 39, d bl id h b I
Mo eniny domlastie meubeR, TaalaRirthd’ delond a0ty 87REmAeR 140 "1 T
h
ot § ol T o Hnh Chat MG BRO¥ AR B 6o L BlsD Y Cofita P%%“ﬁg%% will
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connection ports on the tt on1o the Iiquid contal ner

conponent of thardvidéd osOthai Bedtom bFe thelWthieton abase , lkvhererye
following there will be explained an ink jet 25 recording apparatus as an

exanpl e. Ths|Iﬁhewmbuweﬂngnlsnbompﬂeme@ordThQS|$h&nkm¢uiﬂechamﬁ¢m=based
I nk and pi gnent - based i nk, and 43
13 in the lquld container 11 and the external
apparatus (for example ink' jet recording head)
utilizing the liquid in the liquid chamber 13
mutually communicate through the needle holes and the
10 paths in the needles.

For achieving securer poéitional.relationship
between the liquid container 11 and the connection
needles 38, 39, it is desirable to provide the
station base with a lever for pushing down the top

15 face of the liquid container 11 and to form an action
point of such lever above the impinging portion
between the two connection needles (on a vertical
line 2003).

In the following there will be'explainéd the

20 reiationship between the positions of the two
connection porfs on the bottom of the liquid
container 11 and the component of the liquid
contained in the liquid container 11. In the
following there will be explained an ink jet

25 recording apparatus as an example.

The ink employed in ink jet recording is

available in dYe-based ink and pigment-based ink, and



the'latter has certain types, such as self dispersion type enploying a

pi gnment provided with a hydrophilic radical in order to have affinity to
the ink solvent, dispersion type stabilized with a surfactant, and 5

resi nous dispersion or mcrocapsule type EgpLoying resin of a | ow

nmol ecul ar weight. In any case, pignment-based ink is not a solution but a

di spersion. Therefore, in the ink jet recording apparatus of serial scan
type in which the 10 recording head is noved in a direction crossing the
conveying direction of the recording nmedium it is beconing known that the-

t { at h | b| t he.
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I nk tank (I|qU| container) noves wth the | | et recordi ng hea

Furthernore, iiGiardiod hej{getseabiugeat #lH . shiedctdeti nkngank i s
posi ti oned separately from ink jet head, the ink tank capacity is

of t en nmade 5Iamysxnbuychisp@rsfducerth&ctbaapyumecﬁypakeﬂﬁlbymhgnenent
even in the user of a high frequency of use, so that the pignent
preci pitation iresimrella glowemolecolaxi weights. 44
In any case, pigment-based ink is not a solution
but a dispersion. -Therefore,.in the ink jet
recording.apparatus of serial scan tjpe ;n which the
10 recording head is moved in a direction crossing the
conveying direction of the recording medium, it is
becoming known that the pigment precipitation
phenomenon is unnegligible depending on the frequency
and internal of use of the ink jet recording
15 apparatus and the print number thereof, particularly
in case of ‘'so-called out-carriage tank in which the
ink tank is statically fixed, through such phenomenon
is not so coﬁspicuous in case of so-called on-
carriage tank in which the ink tank (liquid
20 container) moves with the ink jet recording head.
Furthermore, in case of the out-carriage tank in
which the ink tank is positioned separately from the
ink jet head, the ink tank capacity is often hade
large in order to reduce the'frequency of ink
25 replacement even in the user of a high frequency of
‘use, so that the pigﬁent precipitation is

unnegligible in certain users.



Since the macroscopic ink conposition in the ink chanber is constant
except for slight evaporation of the ink solvent, the pignent

preci pitation phenonmenon generates a pignment rich area toward the tank
bottom 5 and a pignent poor area in the ugper part (though the ink liquid
| evel lowers by the remaining ink in thé ®**nKk chanber). However, in a
configuration of deriving the ink of the ink chanber fromthe tank bottom
such ink is 10 derived fromthe pignent rich area so that there is
supplied ink of increased pignment concentration. Also in the course until
.the ink is depleted in the ink tank, there is sonetine derived ink in
which the pigment SdaeeefhamMaproscepisi inka OMPAsiiEion r 5/ tBet ARK i n t he

bl ack (86 onigh aa&n::ﬁé‘%% 2%‘3#%1‘3‘%5: %Fﬂlfselﬂ?toc i, i GF oPYaporat ot |
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fromC MY), that such ntration d not become conspl cuous

and did “Otsw%daéfﬁféméﬂﬁ pbey ar@asqbarMélmwéfOpa%cquodgm tHk 25
jet recording apparatus. However, as the color inage I's becom ng fornmed
with pigments iinlelligeidrretel Il.bWemﬂ mysethelremaining ink in the
' ink chamber).
However, in a configuration of deriving the ink
of the ink chamber from the tank bottom, such ink is
10 derived from the pigment rich area so that there is
supplied ink of increased pigment concentration.
Also in the course until the ink is depleted in the
ink tank, there is sometime derived ink in whiéh the
pigment concentration is significantly lower from
15 that in the initial concentration of manufacture.
In case of employing pigment ink for black (Bk)
only and employing dye inks for three colors (cyan
(C), magenta (M) and yellow (Y)), the black ink is
principally used for recording a black character
20 while the blackish image, including gray, in the
color image is principally formed by composite black
(synthesized from C/M/Y), so that suéh'concentration
change did not become conspicuous and did not much
affect the liquid discharging performance of the ink
25 jet recording apparatus.
However, as the color image is becoming formed

with pigments in all colors for the purposes



requiring light fastness and weat her resistance such as an outdoor poster,
It has becone evident that the relationship between the ink deposition
.amount.on the recording sheet such as paper and the image density 5 shifts
significantly. Also in an application in gghich granularity is an inportant
factor, the image formation is being executed with smaller ink droplets.
in order to reduce granularity, and,-in such recording head, it has been
made clear that the 10 change in the pignent concentration nay affect
evidently the liquid droplet discharging characteristics. In consideration

of the foregoi ?flgﬂih?&e ll*}ng’LH %&%}g&d@% ngﬁdo\‘;veEE}ﬁeEr %ﬂsﬂéw(g%t%ﬂggat he

first 15 conne n-po he " second connect| on r , 28b
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container 11, close to an e I n the ongi tudinal direction thereof, and
the second conpgihit@onR¥ip BELwedd tife pﬂﬁkt'dégeé-i%(};dﬂ Gifott tHR €hd i n

the longitudinal direction of the bottomof the liquid container 1.1 but
cl oser to the reeoirdinighahddte duclstasopaperi andpdahie Zhmge 7dengheyl i qui d
cont ai ner 11 having such arrangenent of the connection ports provide the
fol | owi ng & f eshd £1285 sviigmi fdqardsdyl. | Al i ui an sapplijcafdiommighown in
F1OS. 1710 10510h Grantlarity id af important Factok, the'lhage
formation is being_executed with smaller ink droplets.
in order to reduce granularity, and, ‘in such
recording head, it has been made clear that the
10 change in the pigment concentration may affect
evidently the liquid droplet discharging
characteristics.
In consideration of the foregoing, in the liquid
container of the present invention, the first
15 connection port 27a, 27b and the second connection
port 28a, 28b enabling liquid derivation aré
posi;ioned, qh the bottom of the liquid container 11,
close to an end in the longitudinal direction thereof,
and the second connection ﬁort 28a, 28b is positioned
20 close to the end in the longitudinal direction of the
| bottom of the liquid container 11 but closer to the
center than the first connection port 27a, 27b.
The liquid container 11 having such arrangement
of the connection ports provide the folloWing effects
25 when employed in a liquid supply system shown.in Figs.
17 to 19.

In a liquid supply system shown in Fig. 17, the



i quid deriving connection needle 38 is inserted through the elastic
menber 16a of the connection port 27a closer to the end of the bottom of
sthe. liquid:... container 11 of the aforenentioned configuration, 5 while
the air |ntrodUC|ng connection needl e 39 inserted into the elastic
menber 16b of the connection port 28b p05|t|oned close to the. bottom of
the liquid container 11 but closer to the center than the connection port
27b, an ink jet head 42 is 10 connected to the liquid deriving connection
needl e 38 through a-liquid supply pipe 41 and an air introducing pi pe 44
directed upward at an_end is connected at ta oh er, en EQ air

i ntroduci ng c%hﬁﬁéglQﬁrﬁEéHHEQQ?n%E?¥RﬂaQEF gﬁi g i arge 15 port

of the ink | et head 42,18 ROt onsblober éhGQt%éo‘Mﬁ%t rhosf the

l'iquid derivatF 0 on ai ner to provide the |iquid

path in the igho]gloRead 42 id ey BHAAYSHBERSHILE derPRyuidorm ng 2

st abl e meni scuS"at nk “di scharge port. I'n such l'iquid Supply system

along with theshpkaifeschar o fﬁ}%néf@rérﬁ&ntﬁbnéﬁad:oﬁilgdmtmm n the
liquid container 11 is derived to the ink jet head 42 through the liquid

deriving cenneghioe keedladr3drantbdidingi qondestipny neeitlet139 Siace t he
liquid 25 container 11 is conposed of a casing which is not deforned by
t he derivati oninbertted intt? Wentelasticthember, 18 off e anount
corresponding égnhgitagg‘gzrt 28b positioned close to the bottom of
the liquid container 11 but closer to the center than
the connection port 27b, an ink jet head 42 is
10 connected to the liquid deriving connection needle 38
through a- liquid supply pipe 41 and an air.
intrbducing pipe 44 directed upward at an end is
_connected at the other end to the air introducing
connection needle 39. A face 43 having ink discharge
15 port of the ink jet head 42 is positioned higher than
the lowest point of the liquid derivation path from
the liquid container 11 to provide the liquid path in
the ink jet head 42 with a negative pressure, thereby
forming a stable meniscus at the ink discharge port.
20 In such liquid supply system, along with the ink
discharge from the ink jet head 42, the ink in the
liquid container 11 is derived tq the ink jet head 42
through the liquid deriving connection needle 38 and
the liquid supply pipe 41. Since the liquid
25 container 11 is composed of a casing which is not

deformed by the derivation of the ink 12 contained

therein, air of an amount corresponding to the ink



derivation amount is introduced into the liquid container 11 through the
air introducing pipe 44, thereby enabling ink supply to.the ink jet head.,
.under a constant negative pressure. The ink discharge is 5 executed by
pushing out the liquid ink the nozzle Ry 44 hermal or vibration energy of a
heat generating elenent or a vibration element (not shown) provided in
the vicinity of a discharge port of a liquid path (nozzle), and the nozzle
after discharge is filled 10 again with the ink by the capillary force of
the nozzle, so that the ink-is fromtinme to tinme taken in fromthe liquid

container 11. Such liquid s L.y .Syst ' A '
st;ucture Ioré?ﬁ%lVgﬁ P? @5&@&“¥€%¥S qé%%%ﬁ?ﬁe%ﬁ?hlﬁﬁ% ?é? 90|ngnaptkng
reference to Figs , .1 3 pibdd 44 4A :
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derivation and alr 1ntroduction “are nmutually close, the air

i ntroduced intg bbast@mtainyatDiarphedbues .t OTgi 1akedt behiamige g he
vicinity of the ink deriving portion and thereabove, whereby even the ink
cont ai ni ng ;| cegpenteid Wy Qusthinenoist t theetdquidndndn the mezpltechbFitati on
etc. can be supplied to the exterior in stable manner. Al so since the

Eontainer i s pthetredlf cgmvitraigior cenergyt REr doheadngePrarrt ¥t om and t he
ottomis
: element or a vibration element (not shown) provided

in the vicinity of a discharge port of a liquid path
(nozzle), and the nozzle after discharge is filled

10 again with the ink by the capillary force of the
nozzle, so that the ink.is from time to time .taken in
from the liquid container 11.

Such liquid supply system can be realized by the
mounting structure for the liquid container,

15 explained in the foregoing with reference to Figs. 9,
10A, 10B, 11A, 11B, 12A, 12B, 13A, 13B, 14A, 14B, 15A,
15B, 16A and 16B.

In the ink chamber in the liquid container ‘11 of
the present inventibn, since the conneéting portion

20 for liquid derivation and that for air introduction
are mutually close, the éir introduced intb the
container forms bubbles to agitate the ink in the
vicinity of the ink deriving portion and thereabove,
whereby even the ink containing a component which

25 tends to become uneven by the precipitation etc. can

'bé supplied to the exterior in stable manner.

Also since the container is pointed from the



provi ded at an.end area thereof with the connection port 28b,-for the air
I ntroduci ng connection needle 39, at the above-described ink supply,
.bubbl es 45 float 5 in a left-hand area shown in Fig. 18 and the rising
bubbl es 45 cause a sl ow cl ockwi se convectggon. in the ink. Such bubble flow
and ink convection 91 agitate the ink 12 thus diffusing and honogeni zi ng
the pignment. Thus the configuration having the air 10 introducing
connection port close to the end of the container bottom hinders the
proceedi ng of the pignment precipitation. In order 'to achieve nore

effective ink agitation nanel i | S [ ere are
15 preferably -‘58557?‘8gdt eﬁ‘goﬁ %’r"gﬂ%éuﬂ]%%‘%{ét?ﬁt g?lﬁ&saﬁ:q‘e\?va 5 of %%e i nk

cont ai ner and WA fece wt | Sy bik ' Otiohromthe
air introduci négokgﬁﬁécg or?wneeﬁ re}’%eé %&(ﬁeﬁﬂb?hgg;n‘c;hf%q% vel?/ sinmply

formed particubgpkyogp G3e e f&LA PAL+bAUny Worheericn nhegdier t3on 14.
by bl ow nol di ng, ang'are al so effective in prevent the container from
crushing or iatl gheoabevdsiderceibed amensappdiyanpabbdes M5 of keathand,
fromthe liquid deriving connection port 28b provided closer to-the bottom
end 25 of § heihi quilefiehtaidardd stiowmeipr Edont 18manfd ighe TisiRg is

derived liquid in an anpunt natchiqg@;he air .introducing_annunt bnto t he
i nk chanber, whubblgst 46 £Ruse@ | skewicloehiises CARVSFEXPRY. 1RothE giffuse

and ink. Such bubble flow and ink convection 91 agitate
the ink 12 thus diffusing and homogenizing the
pigment. Thus the configuration having the air
10 introducing connection port close to the end of the
container bottom hinders the proceeding of the
pigment precipitation.
In order to achieve more effective ink agitation,
namely diffusion of dispersed pigment, there are
15 preferably provided ribs 71 protruding the internal
walls of the ink container and to interfere with the
rising bubbles 45 coming out from the air introducing
connection needle 39; Such ribs can be relatively
simply formed particularly in case of forming the
20 liquid containing portion 14. by blow'molding, and are
also effective in prevent the container from crushing
or inflation under an environmental change.
On the other hand, from the liqﬁid deriving
connection port 28b provided closer to the bottom end
25 of'the liquid container 11 of the present embodiment,
there is derived liquid in an amount matching the air

introducing amount into the ink chamber, whereby the



honogeni ze the pignent. Particularly since the first connection port

27b.,, provided close to the bottomend of the liquid 5 container 11 is
bmedi ately surrounded by three wall faces extending toward the ceiling
portion of the <container, the ink in the ¥icinity can be easily noved and
agitated even under a small ink derivatTof?afount. 10 Also in the bottom
portion inside the liquid container 11, in order to provide the

wal | -effect-in a direction lacking the wall close to the first connection
port 27b, there nmay be provided a tubular nenber surrounding the second
connection port 28b. 15 Thus, in case a tubular portion_45 is provided in
the second coAndctit@elforfiloy s eshawnRoipe&igh %o «ftffugg pRdevery
direction, including the bottom face but excluding the upper direction.

Also in order Popogenize e PEIRERE: it is also desirable to 20 provide
the first ti t i I ti | t t ' | | L0t |
bottom face of ¢ helPradeH Lt e Tkt ibet: SHPRTETtn ekt zal.n
i nvention in Lot ildisy t%aﬁﬂgégnbgg%bﬁl Ay Ry htlhgg]x(% {,8d provides

means for resofving e I'n the prior techn y, regardl ess of

the flatness @ondaiRREY AN Ofs tinéa9HEE1§0RFRinddd Ay dthewe! wahal ght or
I nk derivation speed (and corresponding air 50 - introducing speed).

faces extending toward the ceiling portion of the

container, the ink in the vicinity can be easily
moved and agitated even under a small ink derivation
amount. | |

10 Also in the bottom portion inside the liquid
container 11, in order to provide the wall effect. in
a direction lacking the wall close to the first
connection port 27b, there may be provided a tﬁbular
member surrounding the second connection port 28b.

15 Thus, in case a tubular portion 45 is provided in the
second connection port, there is formed an area
enclosed in every direction, including the bottom
face but excluding the upper direction. Also in
order to enhance such effect, it is also desirable to

20 provide the first connection port in a position lower
than the principal internal bottom face of the liquid
chamber 14. The configuration of the present
invention in which the two connection ports are both
deviated provides means for resolving the dréwbacks

25 in the prior technology, regardless of the flatﬁess
or dimension of the liquid container, liquid level

height or ink derivation speed (and corresponding air



In the configuration having the tubular portion 45, since the air rises in
vi brating notion upwards from an upper end position 301 of the tubul ar
portion 5 45, the ink present in a lower area 302 fromthe position 301 to
the internal bottomface is not directly agitated by the air. However the
effect of the present invention can aI'soS(Ee"exhi bited even in the
presence of the tubular portion 45, since the ink 10 in the area 302 is
agitated by an ink flow 303 resulting-fromthe uprising air. In the
following there will be explained another configuration effective for ink
agitation in the ink tank. 15 Fig. 20 is a schematic view show ng the
confi guration dptxedugdngsReedlstem constituting an enbodi nent of the

present invention._The_ ink suppl system shown jn Fig. 20 serves to supply
ink 12 contained R Lhe FRREdgration havwing Fhﬁ Fgguﬁgﬁjnﬂftﬁp?hrough a

PP e AR s Bl es ALy Beaid, R gAY o0 L0
det achably on uppl ' Lo | vi.ge | ' 25
needl e 38yand gﬁogll faﬁlﬁl oﬁjcﬁqﬁig] %eﬁ%é’@g?b%tb ?R\eg -@ﬁ?%ﬁ@é#ﬁg'%of
upward, to ge aespenle ek fpﬂé@ﬁﬁi’ﬁ eth | At PoReli h¥eaCBDEEHIM £REL 27b

formed.on 51 the bottomof the ink tank unit 11 and serving to
position 301 to the internal bottom face is not
directly agitated by the air. However the effect of
the present invention can also be exhibited even in
the presencé of the tubular portion 45, éince the ink

10 in the area 302 is agitated by an ink flow 303
resulting -from the uprising air.

In the following there will be explained another
configuration effective for ink agitation in the ink
tank.

15 Fig. 20 is a schematic view showing the
configuration of an ink supply system constituting an
embodiment of the present invention. The ink supply
system shown in Fig. 20 serves to supply ink 12
contained in an ink tank unit 11 to an ink jet head

20 42 through a supply tube 41 constituting a supply
unit 60, and is preferably applied to an ink jet
'recording apparatus.

The ink tank unit 11 is mounted detachably on a |
supply unit 60, which is provided.with an ink supply

25 neédle 38 and an air introducing needle 39, with the

| front eﬁds thereof upward, to be respectively

inserted into a first connection port 27b formed on



supply the ink 12 in the ink tank unit 11 to the exterior and a. second
connection port 28b.for.... introducing air into the ink tank unit 11. 5
~The ink supply needle 38 is hollow and is provided with a needl e hol e 38a
on the lateral face close to the front & d._ The | ower end of the ink
supply needle 38 is connected to an end of an ink supply path 62 provided
in the supply unit, and the 10 other end of the ink supply path 62 is
connected to the ink jet head 42 through the ink supply tube 41. The air

i ntroduci ng needl e 39 is also hollow and is provided with a needl e hole 39a

the | at I I he f d he. | [
Dt et S8aEHE B R WA U5 B BB U1 o
| 60. Th
e e st o e, e g T

buffer chambef" recerving t owi ng back

fromthe ink té’:%e#(ﬂbi: Ahat Br %‘é@%r{d‘%&ﬁlé’éhbﬂtbeéwﬂz@% geadle 39 in case . .

air inthe’ink ta unit 11 inflates for exanpl e by an environmental

change. From t{wt#eaaeingd adfr tihaduierimbarhek G6Ait there extends a tube
44 opened at the end thereof. Below the end of the tube 44, there is

provi ded as 25 i nkrThésinkestippiybaced d @8 absdndl hgwt Badi s .12 flow ng
back into the buffer chanber 64 and overflowing therefrom 52 The ink jet
head 42 is propideddedt wighueaneedle hole 38a on the lateral face
close to the front end. The lower end of the ink
supply needle 38 is connected to an end of an ink
supply path 62 provided in the supply unit, and the
10 other end of the ink supply path 62 is connected to
the ink jet head 42 through the ink sﬁpply tube 41.
The air introducing needie 39 is also hollow and
is provided with a needle hole 39a on the lateral
face close to the fropt énd. The lower end of the
15 air introducing needle 39 is connected through an air
introducing path 63 to a buffer chamber 64 provided
in the main body of the supply unit 60. The buffer
chamber 64 constitutés a spaée for receiving the ink
flowing back from the ink tank unit 11 through the
20 air introducing needle 39 in case air in the ink tank
unit 11 inflates for example by an environmental
change. From the upper end of the buffer chamber 64,
there extends a tube 44 opened at the end thereof.
Below the end of the tube 44, there is provided an
25 ink absorbent member 65 for absorbing the ink 12

flowing back into the buffer chamber 64 and

overflowihg therefrom.



nozzl es (not shown) opening on a |ower face. The ink ...12 supplied from
the ink tank. unit 11 through... the ink supply needle 38, ink supply path
.62 and ink supply 5 tube 41 fills the nozzles in a state formng a

nmeni scus. I n each nozzle there is provideghenergy generating means (not
shown) for providing ink in the nozzle wth discharge energy. The energy
generating neans is driven to provide the ink in the nozzle with 10
energy, thereby discharging fromthe nozzle. As the energy

generating. means, there rmay al so be enployed an electrothermal converting

el ement such as.a heat . generating resistor. for srapi | t he ink

tEe nozz:e to i ndutRer iph 9&Y | té?:ﬁﬁLp¥%§§d?§p g%érgﬁﬁhﬁﬂg bubb:e ihn
t he nozzl e and_di schar gi [ SSUr weldC bl tion.
In addition, PR&F eﬁasna%soé}&wﬁﬁp‘%%g% gnéﬂe egIor onec %baﬁ%ﬁ?ti ng

_menber such az%greggﬁie SIS 1€ SARCLAARR %&tﬂ a MaHrgR§haBheak nk0

converting me an el ectromagnetic wave-t ermal © converting nenber
utilizing el ecthppagnelddaaVes Orink asappllygpathlieR iand j ik heagpd® is

provided in a position higher than the ink tank unit 11. Thus the interior
25 of the ik jabehddd £i lsmstive deszziesnigah sEaheeformeingate, wher eby
the ink can be maintained in the nozzle without being attracted into or
| eaki ng 53 - fmemisicmsnozIne each nozzle there is provided energy
generating means (not shown) for providing ink in the
nozzle with'discharge energy. The energy generating
means is driven to provide the ink in the nozzle with
10 energy, thereby discharging from the nozzle. As the
ehergy generating means, there may also be employed
an electrothermal converting element such as.a heat
generating resistor for rapidly heating the ink in
the nozzle to induce film boiling therein, thus
15 generating a bubble in the nozzle and discharging ink
by the pressure of such bubble generation. ‘In
addition, there may also be employed an
electromechanicél converting member éuch as a piezo
element, an electfomagnetic wave-mechanical
20 - converting member or an electromagnetic wave-thermal
converting member utilizing electromagnetic wave or
laser light.
The ink jet head 42 is provided in a position
higher than the ink tank unit 11. Thus the interior
25 of the ink jet head 42 has a desired negative

pressure state, whereby the ink can be maintained in

the nozzle without being attracted into or leaking



Under the ink jet head 42, there is provided a cap 66...: for. capping the.

I nk. discharge face, having the...... . apertures of the nozzles, of the
ink jet head 42 in a 5 non-operated state of the system The cap 66 is
connected to a suction unit 67, which is ggtivated, in a state where the

I nk di scharge face of the ink jet head 42 is covered by-the cap 44, to
forcedly suck the ink in the nozzle,-thereby elimnating 10 abnor mal
substance or viscosified ink fromthe nozzle and-stably maintaining the
di scharge characteristics of the ink jet head 30. The ink tank unit 11 is
provided with gn inﬁggfontainer for containing the ink 12 and a bottom 15
cover which al §6°% sﬂ%?%%?tﬂru in nmounting the ink tank unit 11 to the

supply unit 60. Thg.i it s Sjant k. Is gﬁggﬁ hape
ha\erné four |ater aﬁn\ﬁgﬁ Eﬁflé'%orﬁ%%léa%@u%%értﬁ%ﬁ J%C an gé%otét oPn wal |
C11f, and ink 1245 630 RN HPPthd tRe! LK d16bHE e GHEOS RadinghesR Si X

wal |'s. Anong these lateral walls, the nutually opposed two [ateral walls

11b, Iid have Gpertairesstof e, népglése Ofsthrcdrikejebaheadndns inhae t est
within the liquid chanber. Thus, in the present 25 enbodinent, the liquid
chanber hass a sobstoperatidd state csfiapbe Slyetlent.t ofhwaldapl 166 i Bs provi ded
with an ink supply port 27a and an air introducing port 28a 54 arranged
in a directi oncpangdtad (% ihsuakyent URi&a 67, which is activated,

in a state where the ink discharge face of the ink
jet head 42 is covered by the cap 44, to forcedly
suck the ink in the nozzle, - thereby eliminating

10 abnormal substance or viscosified ink from thé nozzle
and -stably maintaining the discharge characteristics
of the ink jet head 30.

The ink tank unit 11 is provided with an ink
container for containing the ink 12 and a bottom

15 cover which also serves as a joint in mounting the
ink tank unit 11 to the supply unit 60.

The ink unit 11 has a substantially rectangular
shape having four lateral walls lla to 114, an upper
wall lle and a bottom wall 11f, and ink 12 is

20 contained in a liquid chamber composed of these six
walls. Among these lateral walls, the mutually
opposed two lateral walls 11b, 11d have the largest
area, and the distance therebetween is shortest
within the liquid chamber. Thus, in the present

25 embodiment, the liquid chamber has a substantiallf
flat shape. The bottom wall 1l1f is-provided with an

ink supply port 27a and an air introducing port 28a



| ateral walls lib, lid. The ink supply port 27a and the air- introducing
port 28a are forned, inthe..;.: direction parallel to the |argest area
lateral walls 5 1ib, 11d, in a position offset fromthe center of the ink
container 11, and the ink supply port 27 s in the vicinity of the

| ateral wall Ila. The ink supply port 2735 nd the air introducing port 28a
are respectively seal ed by seal nenbers 16a, 10 16b whereby the interior
of the ink chamber is tightly closed. The -seal nenbers 16a, 16b are
conposed of a material which can be penetrated by a needle but can cl ose
the interior of the ink unit 11 when the needle I s _extracted, such as a
rubber 15 st opperanged; ia ﬁnldéfn%tlf%ep%?ai-ﬁﬁ i R Gﬁlet "geskrared; o

provi ded pIuraI agltatlon stinul at;in | 117a 17§ t I
thlree units in ﬁﬁ?ﬁélll aldsp 3&? h%u?%i egf’récre ] éfﬁé‘?a?/ "
wal l's 20_]Ib, extendi n r e e- bottom
wall 11, aﬁﬁ’ﬁg’fﬁ: %@‘ﬂ cd%&pgtlﬂér;gl éﬂ\éﬁgbﬁnlb a ?%Qn?f at

1 east one (117 r d e [xgﬁéf@meﬁ lmgtween
the ink suppl yapoﬁt%%‘(} 2},3@ eellalq'fé ?Rién%ﬁg gg{tngﬂg(?rt 28a. In ?he

following tgergiy | hike explaigmshitivn bEpsbtofiron the daieaenofonhe ink
supply system 55" In the state where the ink tank unit 11 is

ink container 11, and the ink supply port 27a is in

the vicinity of the lateral wall 1lla.
The ink supply port 27a and the air introducing
port 28a are respectively sealed by seal members lé6a,
10 .- 16b whereby the interior of the ink chamber is
tightly closed. The seal members 1l6a, 16b are
composed of a materiél which can be penetrated by a
needle but can close the interior of the ink unit 11
when the needle'is extracted, such as a rubber
15 stopper.

On the internal face of the ink unit 11, there
are provided plural agitation stimulating ribs 117a
to 117f, respectively in thrge units in mutually
opposed positions on the largest area lateral walls

20 11b, 11d, extending toward the upper wall lle from
the bottom wall 11f. Also, among the agitation
stimulafing ribs 117a to 117f£, at least one (il7a,
1174 in the illustrated example) is positioned
between the ink supply port 27a and the air

25 introducing port 28a.

In the.following there will be explained the

function of the aforementioned ink supply system.



nmounted on the supply unit 60, as shown in Fig. 21, the ink.. supply.

needl e 38.... penetrates the seal member.... 16a to position the needle
-hol e 38a inside the ink 5 tank unit 11, and the air introducing needle 39
penetrates the seal nenber 16b to positl the needle hole 39a inside the

ink tank unit 11. In the non- operated state of the ink supply system the
i nk discharge face of the ink jet head 42 is capped by 10 the cap 66. If
the ink tank unit is left standing for a. . long. period in. a state
nounted on the supply wunit 60, the dispersed particles such as pignment in

I f | f th b
bomerating o i1 b EhE HERRE' Fndbel Yhd T %ﬁsﬁ bpad i e uStLSrtyand
f nc rati on
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~part. thereof. Vhgnihkesy ?E;lguméafd%@%éﬁeeeaﬁébe%en san m%‘?béﬁate at

first there is executed the aforenentioned “sucking operation e’ i'nk

jet head 42, theaeby pesditien tthee indedle dhoBepBBdctitigiideecadomnk from the
ink jet head 42 and a matching amount of ink is sucked fromthe ink unit
11 throughSt hetank voppl 1125 ancedile 38ir i iltsofiplinganieedlerdd i nk suppl y
tube 41. I n such operation,-since the ink supply needle 38 is -positioned
at_the bottomBeRekgatsr fie serlumembenecl6b toopositrisn dhefneedlenk 12

h
s hi gher, the éfe gQa inside the ink tank unit 11. In the non-

operated state of the ink supply system, the ink
discharge face of the ink jet head 42 is capped by
10 the cap 66. If the ink tank unit is left standing
for a.long period in. a étate mounted on the supply - ..
" unit 60, the dispersed particles such as pigment in
the ink 12 gradually precipitate by the influence of
gravity, thereby generating a difference in the ink
15 concentration between the upper and lower parts of
the ink unit 11. More specifically the ink |
concentration becomes higher in the upper part of the
ink unit 11 and lower in the lower part thereof.
When the ink supply system is operated in such
20 state, at first there is executed the aforementioned
sucking operation of the ink jet head 42, fhereby
sucking the ink 12 of a predetermined amount from the
ink jet head 42 and a matching amount of ink is
sucked from the ink unit 11 through the ink supply
' 25 needle 38, ink supply path 62 and ink supply tube 41.
In such operation, since the ink suppiy needle 38 is

positioned at the bottom of the ink unit 11 where the



11 discharges the ink of higher concentration in the -vicinity of the ink
supply needl e 38. The suction. operation of the ink jet head 42 is
executed until 5 the ink 12 of such higher concentration is discharged
therefrom Also, the ink suction fromthe_pnk unit 11 generates therein an
ink flowtoward the needle hole 38a of tR& ink supply needl e 38 (i ndicated
schematically by a white arrow Ain Fig. 20). 10 On the other hand, the ink
suction fromthe ink wunit 11 generates-a reduced pressure therein,but,
since the interior thereof comunicates with the air through the air
i ntroduci ng needle 39, air introducin ath 63, buffer chapber 64 and tube
44, 15 air is HQHQﬂﬂR§§F4QHd°¥hEhﬁnkngnE? is ey thee thkeuBiterc. so
as.to maintain const.ant pressure kn tgg ink unit 11 and. nmaintaini ng

o r8F 31§

bal ance with t $ LR etn TAGIRGHREEAELPBN 18 e i nk
12 fromthe ink.unit. 11. 5. | N d i ri a b 5in the.
ink 12. The ri'sing mb‘iﬁ)b?%h@gég}é{l]grgﬁgglgnhl?%\%&redﬁk ﬁtgew"éaig%\-‘/:gc’f}he airt o
i nt roduci ng ne ' e [ f bryi 1 0 ikgher
concentration ?@%ﬁé?ﬁﬁﬁ%%ﬁ%port%gﬁ 9%} P%g%|%g¥fﬁté€€c?gg?hgngagér area
of ink of Ipwerntd GANCENtGAt$@8h higheky conleamirigr 1o 18 afistheryd.

Such flow of the ink 12 will be explained irn nore details with reference
to Fig. 22. 57 thexretuyomi nédso), ttiee fimlegsuogionhéram the ink unit
11 generates therein an ink flow foward the needle
hole 38a of the ink supply needle 38 (indicated
schematically by a white arrow A in Fig. 20).

10 On the other hand, the ink suction from the ink
unit 11 generatés=a reduced pressure therein, -but, -
since the interior thereof communicates with the air
through the air introducing needle 39, air
introducing path 63, buffer chamber 64 and tube 44,

15 air is introdﬁced into the ink unit 11 through the
tube 44 etc. so as to maintain a constant pressure in
the ;nk unit 11 and maintaining balance with the
atmospheric pressure, along with the suction of the
ink 12 from the ink unit 11. The introduced air

20 rises as a bubble 45 in the ink 12. The rising
bubble 45 generates an upward ink flow above the air
introducing needle 39. Such upward ink flow brings
the ink of higher concentration in the bottom portion
of the ink unit 11 to the upper area of ink of lower

25 concentration, thereby achieving mixing of the both.

Such fiow of the ink 12 will be explained in more

details with reference to Fig. 22,



i ntroducing needle 39 is provided wwth two needles holes

39.a,-respectively opposed to the lateral walls |ib, lid of the ink -unit
11. Therefore, when the 5 bubbles are emtted fromthe needl e holes 39a,
there are generated ink flows toward thegfateral walls Iib, 1id around

t he needl e holes 39a. Since the distance between the lateral walls lib,
lid is shortest within the liquid chanber, the ink flows collide with the
10 lateral walls 11b, |id and are separated into a flow toward the
-lateral wall 1la at the side of the ink supply needle 38 and a fl ow

d the | I L .ild . [1e.sid he si.nk fl I h
tovard the | ater al atellpnadh W PREPUES A RRLo epl Bk [ o0 2000 the
f or med thereon?ﬁggﬁgggyﬁyﬂégés bg? %ﬁgﬁhgviwédﬂwfi rnegﬁlhge air

eni ssion from [ _ e"ink around the air introducing
needl e 39 risepodle@NB9H ! rddifedt Efe Py bppobelddes.td Vétéeath@agineg

direction by the agitation stinulating ribs 117a, 117b, 117d, 117e. As a

result, the rigdimg 11k 5 ahebinie dhetalld.i nThedefomg ,neddre €Rei S
perturbed to further'stinmulate the ink agitation in the ink unit 11. 25
Al so the adht abubblets mreatemigt tédsfromathel needdreeJuntedeBdBeenthiegeai r

I ntroduci ng needle 29 and the ink supply needle 38 al so serve_that, anong

the ink 58 f| @xe Sgeneratad inkrfloval tewpnd they latexal vaddsdllb,

11d around the needle holes 39a. Since the distance
between the lateral walls 11b, 114 is shortest within
the liquid chamber, the ink flows collide with the

10 lateral walls 11b, 11d and are separated into a flow
toward the .lateral wall lla at the side of the ink
supply needle 38 and a flow toward the lateral wall
1llda at the opposite side. The ink flows along the
lateral walls 11ib, 114 collide with the ribs 117a,

15 117b, 1174, 117e formed thereon, and change direction
again.

In this manner, by the air emission from the
needle holes 39a, the ink around the air introducing
needle 39 rises along with the rise of the bubbles,

20 while changing direction by the agitation stimulating
ribs 117a, 117b, 1174, 117e. As a result, the rising
ink flow above the air introducing needle 29 is
perturbed to further stimulate the ink agitation in
the ink uﬂit 11.

25 Also the agitation stimulating ribs 117a, 1174
present between the air introducing needle 29 and the

ink supply needle 38 also serve that, among the ink



toward the ink supply needl e 38 does not join the ink flow sucked fromthe

needl e hole 38a of the... ink supply needle 38. This effect prevents the
rising 5 ink of higher concentration fromgathering in the vicinity of the
ink supply needle 38. The ink agitation igsgexecuted in order that, after

t he suction operation of the ink jet head 42, the ink of higher
concentration is not supplied 10 thereto fromthe ink unit ii.
Consequently, in such ink agitation, it is not necessary to agitate the
entire ink in the ink unit 11 but enough to agitate adjust ‘the ink
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render ed possi to e I scharge the ink of higher
present aroundgsup@ivheddi Y38 Neadlis eyt i peevbhite e irlesngpl y
needle 38 in a position surrounded by as many walls as possible. 25 Al so
by positiors nginke o hiighewdtendenpoatidibffom gatgeridly im theh a
position that the air introducing needle 29 is inserted in a position
adj acent to thwi®dnityk cfupjlle indedsepply nkedilek 3®erivation fromthe ink

- The ink agitation is executed in order that,

after the suction operation of the ink jet head 42,
the ink of higher concentration is not supplied

10 thereto from the ink unit 11. Consequently, in such
ink agitation, it is not necessary to agitate the
entire ink in the ink unit 11 but enough to agitate
adjust the ink concentration in the vicinity of the
ink supply needle 38.

15 In the present embodiment, the ink supply port
27b (cf£. Fig. 21) is so provided that the ink supply
needle 38 is pbsitioned in the vicinity of the
lateral wall 1lla of the ink unit 11, namely in the
corner portion, and the ihk supply needle 38 is |

20 surrounded by walls in three directions. It is
rendered possible to efficiently discharge the ink of
higher concentration present around the ink supply
needle 38, by inserting the ink supply needle 38 in a
position surrounded by as many walls as possible.

25 Also by positioning the air introducing port 28b (cf.
Fig. 21) in such a position that the air introducing

needle 29 is inserted in a position adjacent to the

concentration =



‘supply needl e 38 and the bubble eni ssion fromthe air I nt roduci ng

needl e- 39 have nore enhanced effects..... , thereby further stinulating the
dink agitation. 5 In the foregoi ng there has been expl ained the function of
the agitation stinulating ribs 117a to _ f_at the suction operation of

the ink jet head 42, but, even after such suction operation, the

af orenenti oned ink derivation fromthe ink supply 10 needl e 38 and the
bubbl e enission fromthe air introducing needle 39 take-place in the ink
unit 1.1 along with the ink consunption in the ink jet head 42.

Consequently, the ink th Kk t 11 |

i Rk supply %lhgiékr gﬁppi-g( tn@eetdlr'k} i un| h:ia’i]acana%%%lry?@e%é&{% %%u%gggmg e
the air intro ucing  nee ar e, qpe I

Ii? in Ehe pr§§BRP %hﬁh%% ﬁﬁéneguégigogm& %1§ﬁ£ﬁﬁ%égd eéﬁ%#es is
not restricte t

ot e ?FP@%@E‘? h{eg:eéf f]BO nmeice BenaMcdd Wegesesat ed by the

em ssi 0 a can be changed by "the agitation

stimlating ri Qﬁe%%;ﬂ%ﬂ%méﬁ@@ﬂnumt\@ﬁgsmél seki keyisambonof the needl e
hol e 39a nay be one,” three or nore as long as the agitation 25 stinulating

effect for g he inkrhl eweCTForegaingitiasire Wasobéant baplredgemd Emdodi ment
t here has been shown a structure where the ribs 117a to 117c on the
lateral 60 walfundtdombf Hiee dgidatbonlstimnlefdnateibs Wbia to
117f at the suction operation of the ink jét head 42,
but, even after such suction operation, the
aforementioned ink derivation from the ink supply
10 needle 38 and the bubble emission from the air
introducing needle 39 take place in the ink unit 11
along with the ink consumption in the ink jet head 42.
Consequently, the ink in the ink unit 11 is
constantly agitated during the ink supply therefrom
15 to the ink jet head 42.
The needle holes 39a of the air infroducing
needle 39 are opened toward the lateral walls 1llb,
114 in the present embodiment, but the direction of
such needle holes is not restricted as long as the
20 direction of the ink flow generated by the bubble
emission from the needle holes 39a can be changed by
the agitation stimulating ribs and may be formed
upwards. Also the number of the needle hole 39a may
be one, three or more as l&ng as the agitation
25 stimulating effect for the ink flow can be attained.
Also in the present embodiment there has been shown a

sfructure where_the ribs 117a to 117c on the lateral



lib are nmut ual Iy opposed, but the agitation stinulating

mut ual | y opposed on.,the.. nutually opposed | ateral wal
-be 5 arranged in a nutually staggered manner as shown in
following there will be explained certaingvariations of

the needle hole of the air introducing needle and the f

ri bs. need not .be
s 11b, |lid but can
Fig. 23. In the
t he position of
orm of the

agitation 10 stinulating ribs. In-an-exanple shown in Fig. 24, the air

i ntroducing needle 39 is provided with two needl e holes
| ateral wal.ls 21la, 211c defining the distance of two |

39a toward two-
ateral walls of

The i nk suppl WabbdHb38RAS tHOSS TRy | Hacl it RobwbBRoReE SR W the of her

ALY G R i R

%de t her eof and
ntrodUC|ng needl e

.39"is insertedgy ynﬁ’f ath e%tsa %M@%ﬁ%&iﬁ %;bz)%se?al?& Phech are

pill ar-shaped TIbs connecting th argest area later

walls 211d" (the

ot her one not {heus)1gndp ?ﬁ%ed)fl%éi%hl%m?él 118ns 19d buwdeckdry bde rising

ink flow 25 generated by

e bubble em ssion fromthe two needle holes 39a

of the air 5i ntaptdanged hecd muthaldyhestaggefedumannens aar estsowm [ Bn to

those shown in Fig. 20 61 - and will not be explained fu
Fig. 23.

rther.

In the following there will be explained certain

variations of the position of the needle

hole of the

air introducing needle and the form of the agitation

10 stimulating ribs.

In an-example shown in Fig. 24, the air C -

introducing needle 39 is provided with two needle

holes 39a toward two lateral walls 21la,

21llc

defining the distance of two lateral walls of largest

15 area 211d (the other one not shown) in an ink

container 211. The ink supply needle 38

is also

provided with two holes 38a. On the other hand, the:

ink container 211 is provided, at the bottom side

thereof and above the air introducing port 28b in

20 which the air introducing needle 39 is inserted, with

two agitation stimulating ribs 217a, 217b, which are

pillar-shaped ribs connecting the largest area

lateral walls 211d (the other one not shown) and are

provided in positions collided by the rising ink flow

25 generated by the bubble emission from the two needle

holes 39a of the air introducing needle 39. Other

configurations are similar to those shown in Fig. 20



In the configuration shown in Fig. 24, in the suction. operation. of the
ink jet head (not. shown), the ink in the ink container 211 is sucked
‘through 5 the needle holes 38a.of the ink supply needle 38 and air is

i ntroduced through the air introducing neggle 39 into the ink container
211 and is emtted as bubbles fromthe needl e holes 39a of the air

I ntroduci ng needle 39. The bubble emtted fromthe 10 two needl e hol es 39a
respectively generates two rising ink flows 251, 252 fromthe needle hol es
39a. . of the air introducing needle 39, as shown in Fig. 25. The ink

flows 251, 252 collide with the agitatiqn_stingulating ribs 217a, 217b thus
bei ng perturbeGWQJwiﬁagﬂﬂﬁw?ﬁee g#FﬁB?SrFEFﬁg%ﬁ%rturbed ink flows 251a,

251b, 252a, 252b. és %l{eﬁ}%{ﬁ(iqtlﬂea{fﬁnfgﬁ%ni Q.Hﬁ _esz?'evqéﬁeEhg_rea, t hus

effectively agitatiﬁb n Stch aréa. |1 n an anp own in Fig.

26, the ink 90%@%&‘%{1}1 %lg#%'%ﬁ.af%@eﬁnw i {He%daeﬁbet 5ABwaYi, MUl ating

ribs 317a to e agitation stinulating rib 3I7a’i’s

provided in a mndlihara?d thet i8kvebhitaihedi PGl i Shckéa thikouyl ai ner .
311 and between the ink supply port 27b and the air introducing port 28b.
25 Ot her ri®Hs Thé ne¥dle dicleesB8aooEd the timk mipphy shdeddé Blge amdk
contai ner 311 and above the ink - supply port 27b. The agitation stinulating
ribs 317a 62 wEdBlix intrdéduced, thyought kbee ainvvintrofigings negsdle
| 39 into the ink container 211 and is emitted as
bubbles from the needle holes 39a of the air
introducing needie 39. The bubble emitted from the
10 two needle holes 39a respéctively genergtes two
rising ink f£lows 251, 252 from the needle holes 39a.
of the air introducing needle 39, as shown in Fig. 25.
The ink flows 251, 252 collidg with the agitation
stimulating ribs 217a, 217b thus being perturbed to
15 generate further rising perturbed ink flows 251a,
251b, 252a, 252b. As a result, the ink flow
influences a wider area, thus effectively agitating
the ink in such area.
In an example shown in Fig. 26, the ink container
20 311 is provided with three agitation stimulatiﬁg ribs
317a to 317c¢, in which the agitation stimulating rib
317a is provided in a middle area in the vertical
direction of the ink container 311 and between the
ink supply port 27b and the air introducing port 28b.
25 Other ribs 317b, 317c are positioned at the bottom

side of the ink container 311 and above the ink

supply port 27b. The agitation stimulating ribs 317a



pillar-shaped ribs connecting the two |largest area lateral walls.

311d. (the..other being. not shown) of the ink container 311. 5 In the
configuration shown in Fig. 26, in the suction operation of the ink jet
head (not shown), there is generated an gpk-flow as shown in Fig. 27..
More specifically, in the ink container 311,-there are generated an ink
flow 351 toward the ink supply 10 needl e 38 -by ink derivation therefrom and
an upward ink flow 352...fromthe air .introducing needle. 39 by the
bubbl e em ssion fromthe air introducing needle 39. Since the agitation

o0 e e on Hnom Nt A o 3 g
the it i ntro8Gerid hae Dpddn oty (Eh ERBRE SHdih HEREYE0RM TR BOC
in such a mnns&ﬂ%gﬁﬂ&é&&iﬁ&%é&ﬁecflﬁg@ e vdkisrgesy Aeedl e 38 is

present at a side agitation stinu ing rib 317a and the upward 20
ink flow 352 fnafeirdad atd1idt3IDOUC( tige N6CHRE BRiny HUESSHéwA) bife thidher
side. The ink flows 351, 352 eventually forns, as shown in Fig. 28, a
circulating fhok dontegidemmlihe air introducing needle 39, then .
trespassing the agitation stinulating rib 317a and 25 descending toward the
i nk supply Jeedl e 38. tBeciconfiligunation shown3in FfigectdGelinrtheaces the
i nk of higher concentration in the bottom side of the ink 63 caontainer
311 and the i nRUStioswaPerReken (2t bhej Ank jet head (not shown),

there is generated an ink flow as shown in Fig. 27..
More specifically, in the ink container 311, there
are generaéed an ink flow 351 toward the ink supply
10 needle 38 by ink derivation therefrom and an ﬁpward
ink flow 352 . from the air introducing needle 39 by .
the bubble emission from the air introducing needle
39.
Since the agitationm stimulating rib 317 is
15 positioned between the ink supply port 316a and the
air introducing port 28b, the two ink flows 351, 352
are rectified in such a manner that the ink flow 351
toward the ink supply needle 38 is present at a side
of the agitation stimulating rib 317a and the upward
20 ink flow 352 from the air introducing needle 39 is
present at the other side. The ink flows 351, 352
eventually forms, as shown in Fig. 28, a circulating
flow rising from the air introducing needle 39, then
trespassing the agitation stimulating rib 317a and
25 descending toward the ink subply needle 38. Such
circulating flow 353'effective1y replaces the ink of

higher concentration in the bottom side of the ink



‘the upper part thereof. As the agitation stinmulating rib 317a is

positioned in the mddle portion of the ink container 5 311, the bubble
.emission fromthe air introducing needle 39 al so generates, under the
agitation stinulating rib 317a, an ink fglgow in the lateral direction,
through limted in amount. Such ink flow, if united with the ink flow
toward the ink supply 10 needl e 38, hinders the sufficient ink agitating
effect since the ink of higher concentration is - sucked fromthe. ink
supply needle 38. Therefore, the agitation stinulating ribs 317b, 317c are

provi ded i n the v chaLtyof Lo ik SUPRLY Tiseglcc3BobRtrAt e uaN! g the

I nk of higher athering 1mn e viclrnity of the ink

supply needle 38, uﬁggrag'h{&_t LR Hdgmul ating rib-317a, having the
ow

af or ement i oned T hk ectifying effect, is not limted in the nunber

thereof or in the yerthgabg?Pakeoh! is¥inuldtiihd NiboBL2angs 311, and, as .
showmn in Fig. 29, there nay be provided plural agitation stinmulating ribs
417a to 317c Whbbhigaphedhenehtieresiddlie pdietient ofakthdi dekt icontfiner ink
container 411. By the ink supply fromthe ink container 411 to the 25
exterior, tshe Bbk,| ¢hel bubble remizsion ffoom thecaly iztFodwin® L3. The
presence of the plural agitation stinulating ribs 317a tqo 317c securely
generates a - Beedder 39 alisey gansFatesnMMRAPE Ehg. agdtalPhhen the

stimulating rib 317a, an ink flow in the lateral
direction, through limited in amount. Such ink flow, .
if united with the ink flow toward the ink supply

10 needle 38, hinders the sufficient ink agitating
effect since the ink of higher concentration is
sucked from the-iek supply needle 38. Therefore, the
agitation stimulating ribs 317b, 317c are proﬁided in
the vicinity of the ink supply needle 38 for

15 preventing the ink of higher concentration from
gathering in the vicinity of the ink supply needle 38.

The agitation stimulating rib-317a, having the

aforementioned ink flow rectifying effect, is not
limited in the number thereof or in the vertical

20 ©position in the ink container 311, and, as shown in
Fig. 29, there ﬁay be provided plural agitation
stimulating ribs 417a to 317c with gaps therebetween
‘in the vertical direction of the ink container 411.
By the ink supply from the ink coﬁtainer 411 to the

25 . exterior, the ink ievei therein varies from L1 to L2
and then to L3. The presence of the plural agitation

stimulating ribs 317a to 317c securely generates a



ink liquid |level reaches a position L1 or L2, thereby obtaining sufficient

i nk agitation stinulatng.effect even when the ink in the ink container 411 -
is 5 decreased. Fig. 30 shows, different fromthe ink containers explained
in the foregoing, an exanple of a subst ially cubic ink container 511.
Also the ink supply port 27b and the air introducing port 28b are 10
positioned in an approximately central area of a -bottomwall 51-1f-

of .--the ink container 511. In such . . configuration, it is difficult to
achieve ink agitation utilizing the lateral walls of the ink container

511, as explained in Fig. 22. In the 15 present enhodinent,. as in the
configuration Shsfalating Flow asFReyRodnsf it % tichas b@%&?t{,'}eSl?b are

- provi ded i i ti,on t.h i r, ot s t "

col | 1 ded :bS t2 giﬁi! S e, =i 8 BaBHE AR I, & B2 EFBRERRY, ¢ e
needl e hol e 20 (. gg ? . Ai§ is 30: | i .
the ink contaiﬁég wﬁﬂ%ﬂﬁﬁ%é e g:%nkPﬁﬁgggﬁg?ﬁbQ§§§#$%§%%h§ﬁ§§?%geéhn}g o
the ink contaipgen Shbritid!bifk ShitPenet hak eonithanain £an be effectively

agitated as in the exanple shown in Fig. 25 24. Fig. 31 shows, as in the
exanpl e shoywn gechkieksed). ., a substantially cubic ink container 611 in

which the 65 ink supply port 27b and the air introducing port 28b
Fig. 30 shows, different from the ink containers

explained in the foregoing, an exémple of a
substantially cubic ink containe? 511. Also the ink
supply port'27b and the air introducing port 28b are

10 positioned in an approximately central-area of a
bottom wall 511f of- the ink container.511. In such .
configuration, it is difficult to achieve ink
agitation utilizing the lateral walls of the ink
container 511, as explained in Fig. 22. In the

15 present embodiment, as in the configuration shown in
Fig. 24, agitation stimulating ribs 517a, 517b are
provided in a position above the air introducing port
28b and to be collided by the rising ink flow
generated by the bubble emission from the needle hole

20 (not shown) of the air introducing needle 39 inserted
into the ink container 511 through the air
introducing port'28b. Thus, even in the ink
container 511 of cubic shape, the ink therein can be
effectively agitated as in the example shown in Fig.

25 24, |

Fig. 31 shows, as in the example shown in.Fig. 30,

a substantially cubic ink container 611 in which the



are positioned in an approximtely central area of a bottom wall 611f and
which ..is difficult to achieve..,,. ink agitation utilizing the |ateral
walls of the ink 5 container 511. In such a structure, the present

embodi ment stinulates ink agitation by _agganfiguration different fromthat
shown in Fig. 30. 1In the present enbodi ment; a wall-shaped agitation
stinmulating rib 617a is provided extending fromthe 10 bottomwall 611f of
the ink container 611, in the wvicinity of the air introducing port 28b and
in a. position to be collided by the ink fl ow generated by the bubble

o ssion 1oL Auko} R RRNCLIR, J5Hhe S LNPREEERLALS HhS e e
i nk flow tovvar%_.eé rﬁis??%é’faao&“S%W%%Jr%gi‘{%eﬁzéew%wﬁ%acQ’ap s the

direction of t w, thus pert _ oW us, even in the
-.ink container ¥gdtéh wabice20eshaRewhildle idkaibeigiuitCep Qg:tﬁfé\ﬁﬁt ively
agitated. 'In case the air introducing needle 39 is provide w th” plural

needl e hol es, inle agitation atitilzinigndhe ilatdrali wapnef eralne fosgped in
an arc shape when seen from above, as shown in Fig. 31. Thus the ink 25
f1 ows genePat ezpriaimer bhbbl e Bmi sgchnaf stamdtmrecethe poésenand fl ow ng
toward the agitation stinmulating rib 617a collide with and flow along the
66 agitation hedinenkgstipudates dmks agitation bich

configuration different from that shown in Fig. 30.
In thée present embodiment, a wall-shaped agitation
stimulating rib 617a is provided extending from the
10 bottom wall 611f of the ink container 611, in the
vicinity of the air introducing port 28b and in.a.
position to be collided by the ink fiow generated by
the bubble emission from the air introducing needle
39 inserted into the ink container 611 through thel
15 air introducing port 28b.

The collision of the ink flow toward the
agitation stimulating rib 617a therewith changes the
direction of the ink flow, thus perturbing the ink
flow. Thus, even in the ink container Gli of cubic

20 shape, the ink therein can be effectively agitated.

In case the air introduciﬁg needle 39 is provided
with plural needle holes, the agitation stimulating
rib 617a is preferably formed in an arc shape when
seen from above, as shown in Fig. 31. Thus the ink

25 flows generated by the bubble emission from the
needle holes and flowing toward the agitation

stimulating rib 617a collide with and flow along the



ot her and generating | arger perturbation of the ink flow, . whereby the ink
agitation is further stinulated.. In the foregoing, there have been
cexplained 5 exanpl es of the ink container provided internally wth
agitation stinulating ribs. The ink contaner is preferably formed by a
plastic material, which is not particularly limted as long as the
properties of the contained ink are not affected even under a 10 prol onged
storage. Also it can be forned by various plastic-nolding nmethods such as

i njection nolding or bIOM/nDIding In case of injection nolding, the ink

-contai ner can be forned, for di ng, t he the
contai ner and agktabiep pké é"ﬂga{ﬂ?l ?hgﬁ’ﬂﬂ&@%gﬂye%%ese

arts. The bl ow . nol d| s of C d i

gl so pref erabl @tREF #B rrgﬁﬁetrﬁ'é:ll%gq ont %%égﬁg}ﬂg eQJg'? sttgﬂz"s?ﬁ\r)ent:gn.

An the bl ow %ﬂwg,wpg WBYE the® | 113 é%é@iéh“i%sﬂﬁ‘)&f@ﬁ stimetage@ in

20" variols portions itation sti ating rib appears as a recess on

the external surfagg QﬁetBSrebBKngon%ﬁdﬁﬁ'hdﬁbtﬁﬁeﬁre&p&hlmnmEntlon as
explained in the foregoing, the I'iquid container having the liquid 25

suppl y portg oneRafipibs oifr th@ riogkic@omntaimer oprowitled imitexmallyprovi ded
wth a liquid agitating structure for agitating the liquid flow generated
in the I'iquid éIthchgditertion tHdmikating colesi onTeaeilakncontiadfehe

is preferably formed by a plastic material, which is
not particularly limited as long as the properties of
the contained ink are not affected even under a

10 prolonged storage. Also it can be formed by various
plastic molding methods such as injection molding or
blow molding. In case of injection molding, the ink
container can be formed, for example, by molding the
main body of the container and the cover thereof

15 separately and then adhering these parts. The blow
molding is often employed for forming containers and
is also preferable for forming the liquid container
of the present invention. In the blow molding,
however, since the thickness becomes almost equal in

20 various portions, the &agitation stimulating rib
appeérs as a recess on the external surface of the
ink container.

In the present invention, as explained in the

foregoing, the liquid container having the liquid

25 supply portion and the air introducing portion in the
bottom is provided with a liquid agitating structure

for agitatihg the liquid flow generated in the liquid



‘air introducing portion, whereby the liquid in the 1liquid -chanber can be
of fect.ively agitated by a sinple operation of |iquid supply fromthe
liquid 5 supply portion to the exterior, even in case the |iquid shows a
difference in the concentration between ¢ge_upper and |ower parts by a
prol onged standing of the liquid container. After such operation, the
liquid having a stable concentration 10 by the agitation can be supplied to
the exterior. Particularly the ink jet recording apparatus of-the -

present invention can utilize the ink of stabilized concentration for

| mage recording, there able of ., form N4 Welol ity even
after a 15 progBﬁﬂ'g&rpg’&sg:ipeﬂ?elqiﬁ%?ﬁo%g%?gﬂﬁn&hs r&&q{?r ?%%‘@é f or med
by a rib protrudi [ ' t Red i1GhEiEpbeheand s
therefore is q%ﬁ#an&F%%Fgggﬁiq%§é€?%?énc%?rgﬁgre mﬁllq%e explaingd

reference 20 ¢iamRleesHinbdie canfheuestbeniveagnaliaatfe@®ybating  the

effect "of the présent I nvention, wth reference” to Figs. 35A to 35D. A
configuration ghawle bPdrthticdAo£aniguiaxbupplys ifdncitnd figaidon in
executing ink supply under strong agitation in the inmediate 25 vicinity
of the ink Sler svppdyapextisimceo t tikei ektendpirvi eyeporin xgasedthae air

i ntroducing port 30 are separated. Also a configuration shown in Fig. 35B
68 can exhi bi Ligwddaishawern i dhtterencei dn pheaconqeptration

between the upper and lower parts by a prolonged
standing of the liquid container. After such
operation, the liquid having a stable concentration

10 by the agitation can be supplied to the exterior.
Particularly the ink jet recording apparatus of the ... .
present invention can utilize the ink of stabilized
concentration for image recording, thereby capable of
forming an image of high quality even after a

15 prolonged pause. The liquid agitating structure can
be formed by a rib protruding from the internal wall
of the liquid chamber and is therefore is quite-
simple.

As a reference, there will be explained referenée

20 examples of the configuration incapable of exhibiting
the effect of the present inventibn, with reference
to Figs. 35A to 35D. A configuration shown in Fig.
35A cannot exhibit sufficient function in executing
ink supply under strong agitation in the immediate

25 vicinity of the ink deriving area, since the ink
deriving port 29 and the air introducing port 30 are

separated. Also a configuration shown in Fig. 35B



two connection ports are mutually close, but the bubble flow rising from
the center of the bottom divides the convection as indicated by 93, 94
whereby 5 an ink flow capable of sufficient agitation may not be induced.
Al'so a configuration shown in Fig. 35C_ hgve two connection ports both
positioned close to the end respectively achieving a function of the
present invention, but cannot exhibit sufficient 10 function in executing
i nk supply under strong agitation in the imediate vicinity of the ink
deriving area, as in the case of Fig. 35A. Also a configuration shown in

Geriving port Sen REbakd tyde Aterhr kel b ubBE LR Moy s I 1
the case of Fi guo32Bon@ile sl it NE-ElhiErhd1 9§N818ER Abdikeid oW f or

sufficient ag eriving port positioned at the end.

20 However, evgfipiReS ;g.*bvﬁ SR BAtGm Ofhé NGehBkr @€ it bdPEém29 and the .
air introducing port , there™can be expected an inprovenent by form ng

an agitation giifdkat ithe doniedat¥orsUed andacaited Byt 93 194 wisereplyai ned
in the foregoing, there 25 is preferred the arrangenment of the ink

deriving p@t aandnkh€law dapabikk cofigspbficienitangd tatidre mayl npth
respect to the ink tank because of the expected 69 agitation effect, and
there is furthbe pndusedsd Also a configuration shown in Fig. 35C
| have two connection ports both positioned close to
the end respectively achieving a function of the |
present invention, but cannot exhibit sufficient
10 function in executing ink supply under strong
aQitation in the immediate vicinity of the ink
deriving area, as in the case of Fig. 35A. Also a
configuration shown in Fig. 35D having the air
introducing port 28 at the center and the ink
15 deriving port at the end generates divided convection
flows 96, 97 as in the case of Fig. 35B, but may not
be able to generate an ink flow for sufficient
agitation for the ink deriving port 29 positioned at
the end.
20 However, even in such arrangements of the ink
deriving port 29 and the air introducing port 28,
there can be expected an improvement by forming an
agitation stimulating structure such as a rib.
Naturally, as explained in the foregoing, there
25 is preferred the arrangement of the ink deriving port

and the air introducing port deviated to the end with

réspect to the ink tank because of the expected



configuration in which the agitation stinulating structure is additionally
provided. Also,..as explained in the foregoing,'the presence of the 5

agitation stinulating structure relaxes the limtation on the arrangenent
of the ink deriving port and the-air iptégdgcing port. In the follow ng
there will be given an explanation on thé tubular nmenber. 10 Referring to

Figs. 7, 16A and 16B, a funnel - shaped tubul ar nenber 45 extends
vertically. so as to. surround the entire periphery of the second
connection port 28 for air introduction. In a state where the liquid
container is nounted in the slot 32 %gﬁthe needl e .hol e of _t he

n

i nt roduci ng coﬁﬁé@ﬁﬁi?nrﬁﬁff%ﬁegaﬁg e AF 1§H§5Hﬁr%%ﬁﬁ€8?:%n port 28
' it . . [ 45,
o0’ in the 1 ; Gord gy ofh L SR Rbe Batad sl AtiuRErRRE (" 1

19, this 20 0, | 1 ) he i sch f fo
15, (hie, 20 negtpiay 4 P oBRA LGN R 1o gl Sschpe ace of

i nt roduci ng coRRBALAOA eh89e6PE8B1ng, S AR igHMEndboE eenBecause the

i nk meni scus formed 25 at the needl e hol € repeats destruction and
formation, 5andgdtatidcietimel ebingcetiracitureddbineenthse external

peri phery of the needle.39 and the internal 70 periphery of the tubul ar
portion 45 in ddddrtation on the arrangement of the ink deriving
port and the air introducing port.

In the following there will be given an
egplanation on the tubular member.

10 Referring to Figs. 7, 16A and 16B, a funnel-
shaped tubular member 45 extends vertically so as to . ..
surround the entire periphery of the second
connection port 28 for air introduction. In a state
where the liquid container is mounted in the slot 32,

15 the needle hole of the air introducing connection
needle 39 penetrating the secbnd connection port 28
opens in a position lower than the upper end of the
tubular portion 45. Also in the liquid supply system
to the ink jet head shown in Figs. 17 to 19, this

20 needle hole is positioned lower than the ink
discharge face of the ink jet head 42.

The air introduced from the needle hole of the
air introducing connection needle 39 forms
discontinuous bubbleé because the ink meniscus formed

25 at the needle hole repeats destruction and formation,

and a sufficient clearance is formed between the

external periphery of the needle. 39 and the internal



achi eve pronpt rising of the bubbles w thout staying inside.. the.,.
tubul ar portion 45.. Also, as the.. lateral face of the tubular portion 45
functions as a-wall to 5 the first connection port 27, the bubbles fromthe
second connection port 28 cannot easily mgyve to the first connection port
27 and cannot be derived therefrom The upper end of the tubular portion
45 is 10 rounded in order to pronptly separate the ink inside and outside
the tubul ar portion 45 when the-.liquid level is |lowered froma position
slightly above the wupper end of the tubular portion 45. It is thus

nae o« haorBr PG 58, A I IR A B 1 S0,
conduct i vei n"?%@ﬁi@bea%oiﬁb@ Ez_i_lgélglcéaﬁ%ﬁ'{eﬂ;@sgmggcwi\ﬂﬁdlpfsﬁg%ingon| c

conponent e 1nk. re-speci I nk contai ner can be So

formed that thensnleaPRUNtudR 1@ gidk tEbn s he Algw| daghereeLakbrian 10% or
| arger of the initial anobunt when the ink 12 in the liquid container 11

covers the uppgacendfotheheubuldrmpopnidn o5 4buhctdons aslamwall to
conducti on between the connection needle 39 inside the tubular portion 45
25 and t he 5conhbet Edmsiecdinnedd imnt pakt t 212, t thel hubbles tixem 48heut t he
remai ning ink anount. is 10 % or |ess when such electric conductjion is

| ost. Also theseeondysepaectdon el 2% ,GaRngt gasddit MIWH R Bhtati ng

first connection port 27 and cannot be derived
therefrom.
The upper end of the tubular portion 45 is

10 rounded in order to promptly separate the ink inside
~and outside the tubﬁlar portion 45 when.thehliquid
level is lowered from a position slightly above-the
upper end of the tubular portion 45. It is thus
rendered: possible to judge whether the remaining ink

15 amount is over or under a threshold value, by forming

| the connection needles 38, 39 with a conductive

material and utilizing the electroconductivity of the
ionic component in the ink. More specifically, the
ink container can bé so formed that the ink amount

20 remaining in the liquid chamﬁer 13 is 10% or larger
of the initial amount when the ink 12 in the liquid'
container 11 covers the upper end of the tubular
portion 45 to enable electric conduction between the
connection needle 39 inside the tubular porfion 45

25 and the connection needle 38 outside the tubular.
portion 45 but the remaining ink amount is 10 % or

less when such electric conduction is lost. Also the



structure for elimnating the precipitation in the pignment ink as
explained in the foregoing. As explained in the foregoing, it is preferable
.5 to position the two connection ports in mutual proximty and in an end
portion of the flat bottom and nore prefgrable to position the ink
deriving connection port closer to the end and the air introducing
connection port slightly closer to the 10 center. In the follow ng there
will be explained, wth reference to Figs. 32A to 32D, another effect.in
case the air introducing connection port closer to the center. Figs. 32A

to 32D show cages yher e the tug 19 GONNSCLL 00,PRE 5356, PAN HhoDEEs lhose to

an end of the at™"c al ner, € recording apparatus

wth the |1aul gy £gRtaRC ek diim thachLagdphikarbidie fortrent al

pl ane or a desTred ang e ink tahk 1s Tnclined wth respect to the

main - 20 body. 4 gmefte ihke dsulipiaited | OR fhel SoReguidrsl at  {he end of

the | ongitudin cross section of the flat ink, the remaining ink anount

‘becones si gni fi canikyexpihfiaeantindapendiowegoinge Ltt dsi pamfeuaihleon about
the shorter side of the flat shape as shown in Figs 25 35A and 35B, but
such di f f esenctocposhé ivaddhendiwercotmyepbioni pokkg time mutuaht r oduci ng
connection port, anong the two connection ports at the end, closer to' 72
the center as PRO¥AmMiAYriagpsl igz@mrendsportion of the flat bottom

and more preferable to position the ink deriving
connection port closer to the end and the air
introducing connection port slightly closer to the

10 center. In the following there will be explained,
with reference to Figs. 32A to 32D, another effect in
case the air introducing connection port closer to
the center.

Figs. 32A to 32D show cases where the two

15 connection ports are positioned close to an end of -
the bottom of a flat container, but the recording
apparatus with the liquid container 11 is somewhat
inclined from the horizontal plane or a desired angle,
of the ink tank is inclined with respect to the main

20 body. In case the tubular portion 45 is provided at
the end of the longitudinal cross section of the flat
ink, the remaining ink amount becomes significantly
different depending on the rotational position about
the shorter side of the flat shape as shown in Figs

25 35A and 35B, but such difference can be made smaller
by positioning the air ;ntroducing connection port,

among the two connection ports at the end, closer to-



it is thus rendered possible to avoid a situation where the ink remains in
the ink tank in an unexpectedly |large anount or the ink in the supply 5
.path fromthe ink tank to the recording head is unexpectedly consuned
(resulting in air introduction toward. hgerecording head), in the course
of . continued in consunption froman ink |ow point (when the liquid

| evel in the ink tank passes the upper end 10 position of the tubul ar
portion 45) to an ink end point (ink tank being enpty), by a process of
judging the ink end point by electrically counting the ink anount

ing the ink end point b cally counting the'ink )
nead, | 15 Suchtb Eap Rt 4 Sy oY FRa0"PasE 888 R L on base SA

15 Such ned in case the station base SBis

slightly inclined {fomst hfiys'ehidetled q5idd DP1é Ntbhavbgaoadisigwppbont us.
It is also possible to forma tubular portion and a filter around the

~aperture of thghbieSttheonmike iremain® Dorthé7ink thakodirt an of the lLiquid
“chanber 13 so as to cover the liquid deriving connection needle 38,

wher eby t he i nkngstpeedt dalymldmrge rdamowatber tBepddkedn tihe BRPRLYEh filter.
Such filter can be conposed of a fibrous nenber, a fibrous_sheet, a foaned
nmenber, a .25 patbefxioor rdxe finden trokister ther Feeordididdieadrh8d by

di ssolution, of a material same as that coEsLituLin%r t he tan&. z3 In the
fol | owi ng t her ingrPeciedlyn eenpeined (resulting inair introduction

toward the recording head), in the course of
continued in consumption from an ink low point (when
.the liquid level in the ink tank passes the upper end

10 position of the tubular portion 45) to an ink end
point (ink tank being empty), by a process of judging
the ink end point by electrically counting the ink
amount required in the printing or in resolving the
clogging of the recording head. .

15 Such effect can also be obtained in case the
station base SB is slightly inclined from the
vertical position in the recording apparatus.

It is also possible to form a tubular portion and
a filter around the aperture df the first connection

20 port 27 on the bottom of the liquid chamber 13 so as
to'dover the 1iquid deriving connection needle 38,
whereby the ink guided from the ink chamber 13 passes
through such filter. Such filter can be composed of
a fibrous member, a fibrous sheet, a foamed member, a

‘25 member formed from beads or a foamed member formed by
dissolution, of a material same as that constituting

the tank.



recordi ng apparatus provided with a liquid supply systemsuitable for the
|l iquid container.of the aforenentioned configuration with reference to
.Fig. 5 33, which shows an ink jet recording apparatus as an exanple of the
apparatus in which the liquid container 7 the present invention is
applicable. The ink jet recording apparatus shown in Fig. 33 is a
recordi ng apparatus of serial type,.capable of 10 repeating the

reci procating notion (main scanning) of an ink jet head (correspondi.ng to
the ink jet head 42 as shown in Fig. 17 etc.) 1 and the conveying (sub

i ¢ . : / i di
scanni ng) of a regQ{ diyW gfféwiﬁscl:ghgn&g%ﬂgq%rgngsﬁé%fggﬂeasgan ordi nary

recordi ng paper, a special paper, t etc. by a

predet er m ned fidsradng appHEhbast @&dﬁlaé@twﬂa@dalﬁguial AP} Y
di scharge ink in synchronization with these notions for depodsition onto

t he recor di ng ssheledém Ssui babzby fofrothiend iquwidr echtainarswiaheor an i mage.

20 Referring to Fig. 33, the ink jet head 1 is detachably nounted on a

carriage 2 whiaforementilabed cenfiguradipn twibtlhhurdferanice &o Fimd i s

reciprocated along the guide rails 8, 9 by drive neans such as an

unr epr esenPed 3t Whigheshewsr apndndhaat Fecordingnappesratpss-anaeyi ng

roller 3:in a direciion ossing the noving direction. of the carriage 2
£ cbhe, agpRz whi;

(for exanpl e FPWHRNYF chirér 28P &tush 34 whichsthe ddapdd gpposed to an
I nk d'SChargeééﬁ%ﬁfﬁefhgf'@Eejggéygﬁ% invention is applicable.

The ink jet recording apparatus shown in Fig. 33
is a recording apparatus of serial type, capable of

10 repeating the reciprocating motion (main scanning) of
an ink jet head (corresponding to the ink jet head 42
as shown in Fig. 17 etc.) 1 and the conveying (sub
scanning) of a recording sheet (recording medium) S
such as an ordinary recording papér, a special paper,

15 an OHP film sheet etc. by a predetermined pitch aﬁd_
causing the ink jét head 1 to selectively discharge
ink in synchronization with these motions for
deposition onto the recording sheet S, thereby
forming a character, a symbol or an image.

20 Referring to Fig. 33, the ink jet head 1 is
detachably mounted on a carriage 2 which is slidably
supported by two guide rails 8, 9 and is reciprocated
along the guide rails 8; 9 by drive means such as an
unfépresented motor. The recording sheet S is

25 conﬁéyed by a-conveyinglroller 3 in a direction
crossiﬁg the moving direction of the carriage 2 (for

example a_perpendiCular direction A), so as to be



1 and to maintain a constant distance thereto. The ink jet head 1 is
provided with plural nozzle arrays for discharging inks of respectively
different 5 colors. Corresponding to the colors of the inks discharged
fromthe ink jet head 1, plural independpht-ink tanks 4 (corresponding to
the liquid containers 11 of-the present invention) are detachably nounted
on an ink supply unit 5 10 (corresponding to the station base 31 in Fig.

9). The ink supply unit 5 and.the ink jet head 1 are . connected by plural
ink supply tubes 6 respectively corresponding to the ink colors, and, by
mounting the . bBfokaktol 2 ke dINCIRARGE YEHGE! oF. thi driSj6f Hbad
respective col 0o contained in the ink tanks 4 can be independently
supplied to the gaazie maismain 4 onsbéniedibtanck themetwn-recording
area.which is within the reciprocating range of the ink jet head 1 but
outside 20 the passéngnkares tleadhd risx pxowidefewith plhweral inopzbei ded a -
recovery unit 7 so as to be opposed to the 1ink discharge face of the ink
jet head 1. Therreysofenry disichargingribnkacafnrespeciay by tdbfifesent
cappi ng the ink discharge face of_the inkl;et head 1, 25 a suction
mechani sm for £OROEE -i nkOFHEEPERMNGM L Ehe koL ershfy the kR capped

state of the ink I sch fac a. ¢l eaning bl.ade far wping off the 75
smear on the ia‘%s&?‘?fﬁf%%ezf%eﬁﬁ C%I%?héet fleda™1’ plurd?

independent ink tanks 4 (corresponding to the liquid

containers 11 of the present invention) are
detachably mounted on an ink supply unit 5
.10 (corresponding to the station base 31 in Fig. 9).

- The ink supply unit 5 and the ink jet head 1 are
connecfed by.plural ink supply tubes 6 respectively
corresponding to the ink colors, and, by mounting the
ink tanks 4 on the ink supply unit 5, the inks of

15 respéctive colors contained in the ink tanks 4 can be
'independently supplied to the nozzle arrays in the
ink jet head 1.

In a non-recording area which is within the

reciprocating range of the ink jet head 1.but outside

20 the paésing range of the recording sheet S, there is
provided é recovery unit 7 so as to be opposed to the
ink discharge face of the ink jet head 1. The
recovery'unit 7 is provided with a cap portion for
capping the ink discharge face of the ink jet head 1,

25 a suction mechanism'for forced ink suction from the
ink jét head 1 in the capped state of the ink

discharge face, a cleaning blade for wiping off the



af orenenti oned suction operation is executed by the recovery unit 7 prior
to the recording operation..... of .- the ink jet recording apparatus. 5 Wen
the ink jet recording apparatus is operated after a |ong pause, the
recovery unit 7 sucks ink of higher concgegtration present in the ink
supply tube 6, and the ink of which concentration is stabilized by
agitation is used for actual recording. 10 Also in case the ink jet
recordi ng apparatus has not been used for a |ong period whereby the

pi gnent conponent in the ink and the fine resinous particles for

bott om por i on TS R oEh - ALhEbARgR BREeS Rl T o e bresent
i nvention all %%rﬁeﬁr difed EHoRLBA! Bph2blabr0l Bt Sl Floa tpy! it TOn O

obtain an image o quality 1n he concentration o pi gnent

conponent and’ Jfdifi,d:8p i WiPie Papiiokesol enkhdectirding Zepera bon26£V0I di ng
t he conventi onal deterloratlon In the image quality or the trouble of

causi ng the usdihd dnletpebh rédsrddigt appatarnd.t o shake it .for resolving
the precipitation. In the foregoing there has been explained an ink 25
jet recordifhg appaihers tife sik gjet ypecobdinghepppradais isepeirateds

| i kewi se applicable to an ink jet recording apparatus enploying a
line-type ink jaditeps a hkerD | PAYAE chthRergELYVETYartys hrauekenddkonrd the

higher concentration present in the ink supply tube 6,
and the ink of which concentration is stabilized by
agitation is used for actﬁal recording.

10 Also in case the ink jet recording apparatus has
not been used for a long period whereby the pigment
component in the ink and the fine resinous particles
for improving the.fixation on the recording sheet S
are precipitated in the bottom portion of the ink

15 tank 4, the configuration of the present invention

. allows to resolve such precipitation or deviated -
distribution to obtain an image of high quality in
which the concentration of such pigment component and
fine resinous particles is thus stabilized, thus

20 avoiding the conventional deterioration in the image
quality or the trouble of causing the user to detach
the ink tank 4 and to shake it for resolving the
precipitation.

In the foregoing there has been explained an ink

25 jet recording apparatus of serial type, but the
present invention is likewise applicable to an ink

jet recording apparatus employing a line-type ink jet



entire wwdth of the recording nedium As explained-in the foregoing, the

present invention assunmes a container configuration having 5 two fluid

.connection ports on the container bottom positioning both fluid connection

ports close to the end of the container jgptiom and directly ‘containing

the liquid in the liquid chanber in the container, thereby providing a

| i qui d contai ner capable of 10 stable liquid supply to the exterior until

the contained liquid is alnost depleted, easy replacenment wthout

dr awbacks such as liquid | eakage and sinple detection of the remaining

amount and al .devj at ed .dj st 1l | O, h I GRA a 15
peda, b HteR, e didaihe (ErPayh e erna® BASEHnd)

sinpl e struct I've to contalner 1n a pointing

formtoward th O 4, fisitd Gord PR hdagduaQnnecti on aperture
comruni cati ng 3%??%Etﬁg alrkﬁioser to the cgnter. 77 - WHAT IS CLAIMED I S:

1. A liquid contaiggresptashad ¥nmiHy addregeing, vhet pr@ldentipward
aperture, which conprises having a flat shape and being provided on the
bot t om t her eof inbenition rdanmederd ¢owtdinerd confidguirmatimn tkaving
communicating a liquid chanber with the exterior of the container, wherein
sai d two cénnetwoofilpdd sannecisrayiperts| eBethe gendinineF tPehtem.t he
bottom 10 2. A liquid container_according to claim1, wherein.

the. external shegétieaing hofh faid gerngetion ports close to the

end of the container bottom and directly containing
the liquid in the liquid chamber in the container,
thereby -providing a liquid container capable of

10 stable liquid supply to the exterior until the
contained liquid is almost depleted, easy replacement
without drawbacks such as liquid leakage and simple
detection of the remaining amount and also of
deviated distribution of the liquid component by a

15 simple structure. It is more effective to form the
container in a pointing form toward the bottom and to
position the fluid connection aperture communicatihg

with the air'closer to the center.



the liquid container are pointed toward the bottom thereof. 15 3. Aliquid
contai ner according to claiml1, wherein the two fluid connection ports are
_positioned on a line passing through the approxi nate center of the.
shorter side of the flat shape of the IH i & container. 20 4. Aliquid
contai ner according to ¢claim1l1, wherein a fluid connection port closer to
the end of the bottomof the liquid container is used for enabling
derivation of the liquid of the liquid 25 chanber. 5. A liquid container
according toclaim4, | 1OI11j 1111[11111112111 Il 1111 L n s 78 wherein a
menber for filwearnygstoeadMepvas: iquid is so provided as to cover the
aperture of said fluid connection port close to the end portion of said
liquid chanber. 5 5. A |liguidcoontaiperadedatihaply mounbable wherkin a
fluid connection port closer to the center of the bottomof the |iquid
~contai ner anorigerhécallivdupyemie anantyes ¢ swhdsht coRPFises Maeha9pdrti on.

of the. 10 liquid container. bottomis used_for abl i ai r_.introduction.
lat shape and being provf ed on %Re B&%%om thereog

5 with independent two fluid connection ports for
communicating a ligquid chamber with the exterior of
the container, wherein said two connection ports are

provided close to an end portion of the bottom.

10 2. A liquid container according to claim 1,
wherein the external shape and the internal space of
the liquid container are pointed toward the bottom

thereof.

15 3. A liquid container according to claim 1,
wherein the two.fluid connection ports are positioned
on a line passing through the approximate center of
the shorter side of the flat shape of the liquid
container;

20

4. A liquid container according to claim 1,
wherein a fluid connection port closer to the end of
the bottom of the liquid container is used for
enabling derivation of the liquid of the liquid

25 chamber.

5. A liquid container according to claim 4,

* c L M s *




7. Aliquid container according to any of clains 1 to 6, wherein a tubular
menber protrudes in said 15 liquid chanber toward the ceiling thereof, so
.as to surround the periphery of the aperture of said fluid connection
port closer to the center, except for thef8dtrection toward the ceiling. 20
8. Aliquid container according to claim1l, conprising a structure for
perturbing the rising notion-of bubbles in an upper space' where-air
bubbles rise fromthe internal bottom of the tubular nenber along with the
liquid derivation in a state where 25 said |liquid container is connected

with a recordipgeraPRabahefbel! ifdst l£41tbtinglihdl Bbllivda '1iqtiia isM S 79
9. Aliquid container according to claim8, wherein said structure is a

rib connectingspWprbeaaed ek [ty grstenrthenapezituyeomb smtidnfdaid | i quid
container of flat shape. 5 10. A liquid container according to claimS8,
cont ai ni ng r ecoordnegtioguipprthiclosentai hhepegdeportion of | sgidd cont ai ner
according to claiml1, 10 wherein the tw fluid connection ports are

provi ded withldguidi cheawear.s for sealing the liquid chanber. 12. A

liquid container according to claim1, conprising an identification
i nformati o® structure

6. A liquid container according to claim 1,
wherein a fluid connection port closer to the center
of the bottom of the liquid container among the fluid
connection ports poSitionéd'in the end portion of the

10 1liquid container bottom is used for enabling air

introduction.

7. A liquid container according to any of claims

1 to 6, wherein a tubular member protrudes in said

15 liquid chamber toward the ceiling thereof, so as to
. surround the periphery of the aperture of said fluid
connection port closer to the center, éxcept for the

direction toward the ceiling.

20 8. A liquid container according to claim 1,
comprising a structure for perturbing the rising‘
motion of bubbles in.an upper space where air bubbles
rise from the internal bottom of the tubular member -
along with the liquid derivation in a state where

25 said liquid container is connected with a recording

apparatus.

AN g



15 for nmechanically holding identification information of the liquid
container, so as to substantially perpendicularly protruding froma.face,
continuous to and crossing the |longitudinal end of the oblong bottom of
the liquid container. 20 13. A liquid corm%i-fer according to claim1,
wherein an area in the container bottom not provided wth the fluid
connection ports includes an information nenory el enent capabl e of hol ding
the 25 identification information of the |iquid container and conposed of
an electric, magnetic, optical or conbined system | IOl 1111111111111111
Il 1111 CL M S 809, 14 1ydhfdi 8ofitaiAeheactrdtiddtd OcThginmgl3, wherein
said information nenory eléenent is capable, in addition to the readout of
the nenori zed whateimbsadd fstaradtierexier aoribf cohaeldtduigl themt Baces, 5 of
alteration, deletion or additional witing of the menorized information.
15. A liquid sofplargesteands mrtuajllneoppqaed ivosadidhekigretdrding to-any -
of clains. 1to 6, 8 to 14, 10 wherein an air introducing connection needle
and a |iquid deehtadgesomfediliath shav®e are respectively connected to the

t wo connecagon ports in the bottom of the liquid container.

10. A liquid container according to claim 8,

containing recording liquid which contains pigment.

11. A liquid container according to claim 1,
10 wherein the two fluid connection ports are provided

with elastic members for sealing the liquid chamber.

12. A liquid container according to claim 1,
comprising an identification information structure
15 for mechanically holding identification information
of the liquid container, so as to substantially
perpendicularly protruding from a face continuous to
and crossing the longitudinal end of the oblong
bottom of the liquid 6ontainer.
20
13. A liquid container according to claim 1,
wherein an area in the container bottom not brovided
with the fluid conneétion ports includes an
.infofmation memory element capable of holding the.
25 identification information of the liquid container

and composed of an electric, magnetic, optical or

- Y B

combined system.




"15 16. A liquid supply systemutilizing the liquid container according to
any of clains 1 .to 6, 8 to 14, conprising: an air introducing connection
needle and a liquid deriving connection needle to be respectively 20
connected to the two connection ports i-h 8he-bottom of the liquid
container; wherein said air introducing connection needle is so positioned
as to remain within said tubular nenber and the height of said liquid
deriving connection 25 needle is approximately sane as that of said air

i ntroduci ng connection needle. 1111112111121 11111 21111 11 111l * CL MS

81 17. A liquid syppl yasysgeinaesatdiner actcrding, tonsdedimn i d |iquid
supply systemis to supply a liquid discharge head with liquid, and said
liquid di schayBereead dad @rinfdrmetionadehorypedlementouts tbapabliequid in a
nozzle by thermal or vibration energy thereby causing a liquid droplet to
fly. 18. An inknj eddigdarditty ppanzadoutipabl thedwenordizied nounti ng t he

| i qui d container-according to 10 any of clains. 1 to 6, 8 to 14. 19. A
nount i ng met hodnfermationframnthe nextegdesr aihdthe haguif copt@ineXo 6,
ol oh' s o ocOfoR LiaHRELaR 1 idelstion Br' B8 T 1o W Eadg BEPRHL 1S 11

memorized information.

15. A liquid supply system utilizing the liquid
container accordiﬂg to any of claims 1 to 6, 8 to 14,
10 wherein an air introducing connection needle and a
liquid deriving connection needle are respectively
connected to the two connection ports in the  bottom

of the liquid container.

15 16. A liquid supply system utilizing the liquid
contaiher according to any of claims 1 to 6, 8 to 14,
‘comprising:

an air introducing connection needle and a liquid
deriving connection needle to be respectively

20 connected to the two connection ports in the bottom
of the liquid container;

wherein said air introducing connection needle is
so positioned as to remain within said tubular member
and the height of said liquid deriving connection

25 needle is approximately same as that of said air

introducing connection needle.

* [ L M s *



‘I'iquid container extends in a direction opposed to, the nmounting direction
of said liquid container, the method conprising: a step of guiding the
liquid container 20 principally utilizing the external shape portion in

the projection plane in the inserting d&ir8dct4on until the front end
portion of a connection nmenber of the recording apparatus enters a
connection nenber introduction guide portion provided at the entrance 25
of the fluid connection port of the bottomof the Iliquid container; a step
of relaxing the positional defining by LI ELE LEEEEE LEEED FEEEE HE FHEL *

CL MS - 82 saidyextgriglquiertagioly i §Pstbincactbedingpttendlapmr tiegn of
the connecti on nenber enters the guide portion-of the fluid connection

port in the bojheredh shha Niguwid cupplyesysfem iscteecdiupplky ep of
executing entry of the connection nmenber into the.fluid connection port;
and a succeedibguidedistharget hepd helithnhiguidn ehda saishnkiqwid
corresponding to. an informati on menory elenment with the information
nermory el enentdisghazge hemidqdisd aroritnk niet chepdi §pigPushing et chBfber
containing Jiapf &, 8 (L4 GoSuRR bPOdonat” 8Y' Y58ratadi® SEligy

thereby causing a liquid droplet to'fly.

18. An ink jet recording apparatus capable
detachably mounting the liquid container .according to

10 any of claims 1 to 6, 8 to 14.

19. A mounting method for a liquid container
according to any of claims 1 to 6, 8 to 13, and
detachably mountable on an ink jet recording

15 apbaratus in which a connection member with said
liquid container extends in a direction opposed to
the mounting direction of said liquid container, the
method comprising:

a step of guiding the liquid 6ohtainer

20 principally utilizing the external shape portion in
the projectioﬁ plane in.the inserting direction until
the froqt end portion of a connection member of the
recording apparatus enters a connection membgr
introduction guide portion provided at the entrance |

25 of the fluid connection port of the bottom of the

| liquid container; '

a step of relaxing the positional defining by

T x ¢ L MOS % .




portion of said liquid chanber for supplying the 15 liquid in said liquid
chanber to the exterior; an air introducing portion provided in the bottom
.portion of said Iiquid chanber and adapted to introduce air into said
liquid chanber so as to maintain a const&ht-pressure in said liquid
chanber 20 along with the liquid supply by said liquid supply portion; and
.a liquid agitating structure provided inside said 1|iquid chanber and
adapted to agitate the liquid in  said liquid chanber, utilizing |liquid

fl ow generated 25 in said liquid chanber by the air introduction from said
air introduci ngaigoekiternall Ghaped poxioncafteer the Eddrdtlendl 117 "' 11
(rr~rrrr'rr . * CL 83 21. Aliquid container according to claim 20,
wherei n sai d | pgutdongotfattiheg conmexttiien i epbeposadenst thie |gasdea rib
provided protruding fromthe internal wall of said |iquid chanber in a
position 5 coIPPHEGOBlP@b@h@(ﬁlqkﬂthﬁﬂ$9t59naPPFGum@fﬂkﬁvbgﬁﬁ@mapéd in
said liquid Ch?ﬂbei 22. A uld contai ner according to claim 21,

.wherein said FP'6 119834 Yi%her than said air 10 introducing

AR B %uﬁea '&%%;g%““zém%%u BTy, MG 21 010 1o
portion. connection member into the fluid connection port; and

a succeeding step of starting the connection of a

.-connector corresponding to. an information memory
element with the information memory element.
10

20. A liquid container comprising:

a liguid chamber containing liquid;

a liquid supply portion provided in the bottom
portion of said liquid chamber for supplying the

15 1liquid in said liquid chamber to the exterior:;

_aﬁ air introducing portion provided in the bottom
portion of said liquid chamber and adapted to
introduce air into said liquid champer so as to
maintain a constant pressure in said liquid chamber

20 along with the liquid supply by said liquid supply
portion; and

.a liquid agitating structure provided inside said
liquid chamber and adapted to agitaté the liquid in
said liquid chamber, utilizing 1iquid flow generated

25 in said liquid chamber by the air introduction from

said air introducing portion into said liquid chamber.

e




15 24. A liquid, container according to claim?2l1, wherein saidribis
provi ded on nmutually opposed positions of nutually opposed two internal
.wal |l faces of said |liquid chamber. 20 25. A liquid container according to
claim2l, wherein said ribis a plllar=§ﬁhped menber connecting the

mut ual |y opposed two internal wall faces of said I|iquid chanber. 25 26. A
|l i quid container according to claim25, wherein said pillar-shaped nenber
is provided ina Il kil 11111 11121 1i iill 84 position collided

by a rising liquid flow generated in said |liquid chanber. 27. Aliquid
cont ai ner accordi nglto xlkiquid, céSnbainernasaioddind o stbpbu ABnber is
provi ded higher than said air introducing portion and between said |I|iquid
suppl y portuonwhguesaueaadr1mmnmﬁnﬁgxtpt¥ngt$bﬁuctgr9815Aqqmnnﬁp@ontauner

according to claim 27, wherein said pil]lar-shaped nenber i.s provided in
plural units wEhak gepsthaer et mravideq W%HP@@:&B fHome &hn of “sai d

l'iquid chamber 529, A I|qU| ne ccordin to cIa|n1 0 wher ei n
"said liquid SUb’b%?rBBFt el & pﬁaﬁ%g"dl 3ig CRambe? iR 3 Position

5 collided directly or indirectly by a liquid flow

generated in said liquid chamber.

22. A liquid container according to claim 21,
.wherein said rib is positioned higher than said air.

10 introducing portion.

23. A liquid container according to claim 21,
wherein said rib is provided between said liquid
supply portion and said air introducing portion.

15 |

24. A liquid container according to claim 21,
wherein said rib is provided on mutually opposed
-positions of mutually opposed two internal wall faces
of said liquid chamber. |

20

25. A liquid container according to claim 21,
wherein said rib is a pillar-shaped member connecting
the mutually 6pposed two internal wall faces of said
liquid chamber.

25
26. A liquid-confainer according to claim 25,

wherein said pillar-shaped member is provided in a
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corner portion of said liquid chanmber. 30. A liquid container according to
claim20, 20 wherein said liquid supply portion and said air introducing
. portion are provided in nmutually adjacent manner. 31. A liquid supply
system conprising: 25 a |liquid contaimer84ctording to any of clains 1 to
6, 8 to 11; liquid supply nmeans connected with said liquid
1111111212121212121212121212111101 +k CL M S 85 supply portion.of said liquid
container for supplying the liquid in said liquid chanber to the exterior
of said liquid chanber; and air introducing neans connected with said air
5 introduci ngppsition @olkided ibwia rbsingnddquiid dihow cgemengtete
interior of said liquid chanber to comunicate with the air. 32. A liquid
suppl y syst enmiacsedidi dgquid|chamben. 31, further conprising suction neans
for forcedly sucking the liquid in said |iquid chanber through said
liquid supply means. 33. A liquid supply systemaccording to claim 15 31,

wherein said liquid chanper iis closed by sealing. sajd |iquid_supply
portion and said &fr i%??ﬁﬁﬂﬁanﬁon Gridm , aGE gvEPy i géal nenber s;

and sai d Id quifl SURR! % TRP15s P S Sp8h" mbibe?94Y Whovided higher
than said air introducing portion and between said
liquid supply portion and said air introducing

portion.

10 28. A liquid container according to claim 27,
wherein said pillar-shaped member is provided in
plural units with a gap therebetween in the vertical

direction of said liquid chamber.

15 29. A liquid container according to claim 20,
wherein said liquid supply portion is provided at a

corner portion of said liquid chamber.

30. A liquid container according to claim 20,
20 wherein said liquid supply portion and said air
introducing portion are provided in mutually adjacent

mannexr.

31. A liquid supply system comprising:
25 a liquid container according to any of claims 1
to 6, 8 to 11;

liquid supply means connected with said liquid
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means respectively include needl e-shaped nenbers for 20 penetrating said

seal nenbers. 34. A liquid container conprising: a liquid chanber directly
. containing liquid; a liquid supply portion provided in the bottom 25
portion of said liquid chanber for suppl $bng the liquid in said liquid
chanber to the exterior; an air introducing portion provided in the bottom
Creerer reerer trigi reeer e e *: CL S 86 portion of said liquid
chanber and adapted to introduce air into said liquid chanber so as to
“maintain a constant pressure in said liquid chanber along with the liquid

supply by sai gubpdy oty of aidi Rhquadd ctntl£afdr aFérbspppLydery
protruding fromthe internal wall face of said |iquid chanber; wherein
said liquid sthel Yionrid adin aswlidalfigaid chambedudiogtiperéxberdoe @fHvi ded
mutually close and 10 in a deviated manner-close to an end of the liquid
chanber. 35. saiidgdiigiwightchambernccanding to claim34, wherein said rib is:
posi ti oned higher than said air .15 introducin% portiaon. 36. A liquid
cont ai ner accor di A&t drdradicing PeaRE; FORRLELEd Wit %RddeBibet ween sai d

lquid  sypply 0ol A boR o' be' BLEAMI A P UShliner thereby
causing the interior of said liquid chamber to

communicate with the air.

32. A liquid supply system according to claim
10 31, further comprisiﬁg suction means for forcedly
sucking the liquid in said liquid chamber through

said liquid supply means.

33. A liquid supply system accoxrding to claim
15 31, wherein said liﬁuid chamber is closed by seaiing
said liquid supply portion and said air introducing
portion respectively with seal members; and
said liguid supply means and said air introducing .
means respectively include needle—shabed members for

20 penetrating said seal members.

34. A liquid container comprising:
a liquid chamber directly containing liquid;
a liquid supply portion provided in the bottom
25 portion of said liquid chamber for supplying thé
liquid in said liquid chamber to the exterior:;

an air introducing portion provided in the bottom

2 "
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20 37. Aliquid container according to claim34, wherein saidribis

provi ded on nmutually opposed positions of nutually opposed two internal
.wall faces of said liquid chanber. 25 38. A liquid container according to
claim 34, wherein said rib is a pillar-8haped nenber connecting JIJII1 111
1111121 11'1i * CL MS 87 the nutually opposed two internal wall faces of
. said liquid chanber. 39. Aliquid container according to claim38, 5
wherein said pillar-shaped nmenber is provided in a position collided by a
rising liquid flow generated in said liquid chanber. 40. A liquid

cont ai ner accgpftient @fClsalid@ Idquit Vhiedrber sahd Bdaptiedeped menber is
provi ded higher than said air introducing portion and between said |iquid

supply porti ofingpddeeied adirr iinto ahitiod i quiddt chambex 4b &s |tgui d contai ner
according to claim40, wherein said pillar-shaped nmenber is provided in.
plural units maithtaigag coasdzatthvaeressureéecinesaidalliqlii®cchamber said
l'iquid chamber. 20 42. An ink jet recording apparatus for_ discharging
liquid ink forlpegoWdithythe dicavs} sweply by said liquid supply
5 portion; and
at least a rib provided protruding from the
internal wall face of said liquid chamber;
wherein said liquid supply portion and said air
introducing portion are provided mutually close and
10 in a deviated manner close to an end of the liquid

chamber.

35. A liquid container accdrding to claim 34,
wherein said rib is positioned higher than said air

15 introducing portion.

36. A liquid container according to claim 34,
wherein said rib is provided between said liquid

supply portidn and said air introducing portion.

20
37. A liguid container according to claim 34,
wherein said rib is provided on mutually opposed
positions of mutually opposed two internal wall faces
of said liquid chamber.
25

38. A liquid container according to claim 34,

wherein said rib is a pillar-shaped member connecting

AR




"medi um conprising: holding neans for detachably holding a recording head
for executing recording by discharging ink; 25 a liquid container according
.to any of claimte 1 to 6, 8 to 14, 17, 20 to 23 for containing ink to be

supplied to said recording head; 11111%18¥1+0 1i 11111111 Ii 111l * CL N S
88 a liquid supply unit for connecting said recording head and said |iquid
supply portion of said 1liquid container thereby supplying ink in said

liquid chanber to said recording head along with the ink 5 discharge from
said recordi ng head and communicating the interior of said Iiquid chanber
with the air tHy emgtusbly epposetr agociimdexmdl omabl Sacdsl ofuishid
container; and suction neans for forcedly sucking the ink in 10 said
recordi ng headigiB8id Achambed.agitati ng nethod for agitating the liquid in
a liquid container including a liquid chanber containing liquid; a liquid
supply portion 15 provided in the bottom portion of said |liquid chanber

for supplying the |liquid_.in sajd |ligqujd chanmber .to the teri coan air
introdﬁgiﬁg-gortigﬁ'grévﬁ&gyﬁ cqqékiﬁﬁ¥oﬁ?ﬁ8FPFBH 595é¥%?¢i§%id chanber

T R BT RS, U Brovatr s
position collided by a rising liquid flow generated

in said ligquid chamber.

40. A liguid container according to claim 38,
10 wherein said pillar-shaped member is pfovided higher
than said air introducing portion and between said
liguid supply portion and said air introducing

portion.

15 41. A liquid container accdrding to claim 40,
wherein said pillar-shaped member is provided in -
plural units with a gap therebetween in the vertical

direction of said liquid chamber.

20 42. An ink jet recording apparatus for
discharging liquid ink for recording on a recording
medium, comprising:

holding means for detachably holding a recording
head for executing recording by discharging ink;

25 a liquid container according to any of claims 1
to 6, 8 to 14, 17, 20 to 23 for containing ink to be

supplied to said recording head;
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“the method conprising: a step of supplying the liquid in said liquid
- chanber fromsaid liquid supply portion to the exterior; and 25 a step
of -introducing air fromsaid air introducing portion into said liquid
chanber so as to nmmintain constant the §essure in said |iquid chanber,
1111121212121112121230rii 112111 CL M 89 decreasing by the liquid supply
fromsaid liquid supply portion to the exterior, and generating a flow in
the liquid in said |iquid.chanber directed directly or indirectly toward
said rib. 5 44. Aliquid agitating nethod according to claim 43, wherein
sai d step of supphylaguidwuppylwnusit dfolki qohfdeetyiplgy seitd i on to the
~exterior includes a step. of forcedly sucking the liquid in said liquid
chanmber. | | Irelcording Ihedd ldddfsaid Libuid suppllyl portion of said

liquid container thereby supplying ink in said liquid

chamber to said recording head along with the ink

5 discharge from said recording head and communicating

the interior of said ligquid chamber with the air

through said air introducing portion of said liquid

container; and _

suction means for forcedly sucking the ink in

10 said recording head.

~ 43. A liquid agitating method for agitating the

ligquid in a 1i§uid container including a liquid
chamber containing liquid; a liquid supply portion

15 provided in the bottom portion of said liquid chamber
for supplying the 1iquid in said liquid chamber to
the exterior; an air introducing portion provided in
the bottom portion of said liquid chamber and adapted
to introduce éir into said ligquid chamber: and a rib

20 provided on the internél wall of said liquid chamber,
the method comprising: |

a step of supplying the liquid in Said~liquid

chamber from said liquid supply portion to the
exterior; and

25 a steé of ' introducing air from said air
introducing poftion into said liquid chamber so as to

maintain constant the pressure in said liquid chamber,
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decreasing by the liquid supply from said liquid
supply portion to the exterior, and generating a flow
in the liquid in said liquid chamber directed

directly or indirectly toward said rib.

44. A liquid agitating method according to claim
43, wherein said step of supplying liquid from said
liquid supply portion to the exterior includes a step.

of forcedly sucking the liquid in said liquid chamber.

_
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