20 SEPT 2006 - 1 Liquid Container, Liquid Supply System And | nk Jgteepra006
Recordi ng Apparatus Uilizing The Sane, And Method O Mbunti ng Liquig
Cont ai ner On Recording Apparatus 5 BACKGROUND OF THE | NVENTION Field of the
I nvention The present invention relates to a liquid container detachably
nounted on an ink jet recording apparatgs, and a recordi ng appar at us
utilizing such 10 liquid container. Related Background Art The liquid
contai ner nounted on an ink jet recording apparatus, for executing
recording by discharging liquid droplet onto a recording sheet, is 15
generally classified into two types, nanely a type detachably nmounted in
the recording apparatus but wused in a fixed state, and a type used in a
nmovi ng state LigatiideContainey ecloi@nihd Huppliyn Swatem Andeldll Jeitr ecti on of
the recording sheet in a_ 20 recordi ng apparatus of so-called serial scan
type. The serR&coFcdmy Apnamcua Yysliming Mhecrane. ArdoMgithg9chead is
nmoved in a direction crossin LHS conveyi ng directiqn of the recording
sheet.IrltheQ§r¥%N?EHngnL68H& Comtaidter r%?ﬁ@rgﬁqﬂﬂﬁﬂPqE?EP%urrentIy
prevailing systemanong various ink jet recording nethods and fornms a
recorded image by discharging a liquid droplet onto a sheet (such as 20

SEPT 20065  pacKGROUND 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 utilizing such
10 liquid 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 classified into two types, namely a type
detachably mounted in the recording apparatus but
used in a fixed state, and a type used in a moving
’ state together with a recording head in the
transversal direction of the recording sheet in a
20 recording apparatus of so-called serial scan type.
The serial scanning means a system in which the
recording head is moved in 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 among various
ink jet recording methods and forms a recorded image

by discharging a liquid droplet onto a sheet (such as



2 paper) in response to a recording signal, it is essential to mgﬂ g&gm%
somewhat negative pressure relative to the atnmospheric pressure at™t
nozzle end (also called orifice) of the recording head, in 5 order to
discharge the liquid droplet always in a stable nanner in response to the
recording signal. The liquid container gf the latter type noving together
with the recording head of serial scan tyYpe is also called an on-carriage
tank and is enployed 10 wi dely, because the recording head and the liquid
container, containing liquid to be supplied to the recording head, are
positioned cl ose whereby the ink supply path can be nade shorter and the
recordi ng apparatus_can be realized conpact. 15 Al so_as configuration

capabl e of|%ﬂ%ﬁ@ﬁhg1Ph€eSPP&§Fdqﬂuﬁ%ﬁ@P%ﬁﬁP%ﬂpE%?Pﬁé tH@I%%nud to the
exterior, there is co dali ontainer _utilizing a foaned
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In size. More spetiTicCa qU|d con er is enp oyed in

order to red%%petofagggﬁggb ftHeeF?L ngélggeggl“%g#%rgal ner,

there is required an enornous  “space |n
stable manner in response to the recording signal.

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 suppliied to the
recording head, are positicned 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
liguid therein and supplying the liguid 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 ligquid container mountable together with the
recording head on the carriage 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



- 3 hinder the noverment of such liquid container, so that the recofgipi%oos
apparatus itself becones large. This drawback becones nore serious |n a
4-color or 6-color recording apparatus. 5 In consideration of such fact,
there is increasingly enployed the recording apparatus having the ink tank
I n detachabl e manner in a fixed positiqn3 I n the apparatus instead of
mounting the ink tank on the carriage supporting the recordi ng head, 10
particularly in case of a wide format printer utilizing a very w de
recordi ng sheet (liquid supply anpbunt per sheet being accordingly |large) or
a network printer mhich Is a recording apparatus of a very high working
rate. The liquid_container in sucﬁﬁ%S recor ¢i ng apparatus corresponds to the
former and, PaPERTuT jFQW?W%&% $Heh, EEHP ﬂhép %ﬁﬁs 8f ial scan
type, is callﬁg an out-carri nk of £ -carri ank ecause t he
|7 6ui d cont ai hEP FEordiRg (PRaRAT S of HFRYLa s&Pgﬁﬁs Fy from 20
t he novable c I gnal a ner
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the follow ng. Q% Bg @@Eﬂ the prior art. 25 Fig. 22 shows a liquid
cont ai ner 101rﬁa3%ngntmo T Lt connection ports 102, 103 with the exterior,
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increasingly 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 recording apparatus corresponds to the former and,
particularly in case of the recording apparatus of
serial scan type, is called an out-carriage tank or
an off-carriage tank because the liquid container is
fixed in the recording apparatus independently from

20 the movable carriage.

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

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

approximately at the center of an upper face 10la of



- 4 the liquid container. The connection port 102 is exclusively {&g T 2006
deriving liquid 105 fromthe upper face 10la through an internal supply
pi pe 104 so provided 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 #hé 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
| evel open to the air therefore varies fromthe upper part 10la of the
container to the bottom 101b thereof. Consequently such |iquid container,

if directly ltheokh@eiddcrBteideamk Tae corfiefihieheBertsRORs I8 wi de range
in the supplied negative Eressure,_so that the. liquid container cannot be
made very | argEelpphyei®ufar e wing o i@eidoh0sr TEPRithY URPRE, if there
I s enpl oyed supp sysiem whi ch .20 once transters_.the liguid fromthe
liquid cont a?ﬁ%‘r’g i%l?hggﬁ?fl\g?’i &m é'ﬁH:esIE%}l‘?‘QBEH'YhBlP@ge}td'ges%ressure by a
relaying tan h L LI .he_r ir L Lion conpo syuch as a
transfer pungig%%fgg?g%%yFﬁgretg#kﬁﬁghﬁﬁﬂ%#%%rgélpheg%bgﬁg% |dﬁ8pipe 103

open Lo 28 {Nedifels 89kchBCRHAGl dHEd }E1E0HE NG idIlidvedOFsin he
qui d contai ner and cannot therefore be used as a conductive electrode for
detecting the R SEFTr¢0PRe liquid extraction, until the container
becomes almost empty. The other connection port 103
is exclusively for opening to the external air and is
so0 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
ocpen to the air therefore varies from the upper 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
i (particularly in the direction of gravity).
Also, if there is employed a supply system which
20 once transfers the liquid from the liquid 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 and cannot therefore be

used as a conductive electrode for detecting the



- 5 remaining ink amount in conbination with the other

connecti on_pi
102, so that there is required another nethod such as formng a ho?égéﬁiZPW%
cont ai ner bottom 101b and inserting an electrode for 5 detecting the

remai ni ng anount of the contained |I|iquid. Such nethod

nevitably leads to

additional drawbacks of an increase in the cost and possible Iliquid

| eakage. Fig. 23 shows a liquid contai he? 201 of latera

10 nounting type,

in which a connection port 202 for liquid extraction is forned on a |ateral
face close to the bottom 201b of the liquid container 201 and a connection
port for opening to the air is fornmed on a lateral face close to the upper
part 20la of the 15 liquid container 201. Such liquid container does not
requi re the imrgmaibainguppkyapopatbin atdwbimabivacks thartdhesanehes t hose of
the liquid container shown in Fig. 22. In the ink jet recording technol ogy,
there are 20comtegtiegupipg dP3ri P, thatrtheseésignreguingd fastness etc.
of the print, and it isﬁgroposed to use pignent as the col oring agent of

the i nk as orRh@fhexhge
pi gnent - based i nk, . the gignent i
pi gment, haviFRPEALRRE; PPELEMad
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liquid. Such method inevitably leads to additional

drawbacks cof an increase in the cost and possible

ligquid leakage.

Fig. 23 shows a liquid container 201 of lateral

10 mounting type, in which a connection port

202 for

liquid extraction is formed on a lateral face close

15

20

25

to the bottom 201b of the liquid container 201 and a
connection port for opening to the air is formed on a
lateral face close to the upper part 20la of the
liquid container 201. Such liquid container does not
require the internal supply pipe but other drawbacks
are same as those of the liquid container shown in
Fig. 22.

In the ink jet recording technology, there are
being required clarity, water resistance, light
fastness etc. of the print, and it is proposed to use
pigment 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
solvent, and the pigment, having a specific gravity
larger than that of the solvent, tends to precipitate

after a prolonged standing. For this reason, the



6 pignment concentration becones different between the upper part and the
| ower part of the ink contained in the ink tank, thereby generatingSEPT2006
fluctuation in the print density. 5 An ink tank disclosed in the Japanese
Pat ent 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 containef, ~but such arrangenent 10 of the
connection port is determ ned by the position of an ink supplying punp and
does not provide any solution to the pignent precipitation in case pignent
Is used in the ink. Also an ink tank disclosed in the Japanese Patent 15
No. 2,929,804 is provided at the bottomthereof with a connection port into

whi ch a connegpigmenteedheentaativr dddsme's tdifharant detweawnriget i on
needle for liquid derivation are to be inserted and which is positioned at
the center ofuppert pakt 8ondh thentlaiwear RArtoofi gheatingn demtrasinedi £abl e for
a replaceable container since a strong force is required at the connecting
operation andthéeinksérnkng theglehivorgerrathegnédursyaddmmtimetiexed at
each insertion. However there are not taught the issue of pignent 25
preC|pltatloﬁpﬁhﬂttﬁén5é§ﬁflon for ink extraction. Also an ink tank

di scl osed in the Japanese Patent _Appljcation Laid-open No. 10-337879 and
the U.S. 20 SEPT Apohk tank disclosed in the Japanese Patent

Applications Laid-open Nos. 9-164698, 11-348308 etc.
is provided, on the bottom of the container, with a
connection port which is positioned close to a
lateral wall of the container, but such arrangement
10 of the connection port is determined 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
positioned at the center of the tank. Such container
20 configuration is not suitable for a replaceable
container since a strong force is reguired 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.




- 7 Patent No. 6,074,042 has a conplex configuration in which an 5 é#FTZMM
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
i nk tank casing and such configuration s difficult to use for the purpose
of providing a tank of a high containrng efficiency within a linmted 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 wth plural joint points each of which is a free joint conposed of
an el astic seal nenber inpinging on 15 a substantially flat portion of the
tank bottom ah@tent Nak &ufld: Ghdhdr1gdsia hcampiereconfiigmattbmratning a
capillary nmenber contained in the tank for retaining_ink therein, wherein
an ink suppl y"higk p8 lﬁbsﬂﬁ@ﬂﬂﬁfE&St¢ﬁm2@ﬁ?€r°§fat%@ﬁﬁ%ﬁ%?cbﬁﬁnber. 20

NS0 an'ink. tERREGPERI BEad LA HaTESh agar REGSPar BnlSSnlH KR LRk Lai - open M.
1090129, (<1 oEhBhifent RERS 'S ULECEL LB ULG AL porlone for 25
Al'so the j0i i ROLEFODehS it Y RAREG YT Hbrd UG RRPIHeRhe ™R - 20 SEPT 2006
containing space is generally 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.



8 Al so an ink tank disclosed in the Japanese Patent Application Lgjd P8k
No. 8-132635 (cf. Figs. 1 and 7 therein) is also provided on the tan
bottomwith plural joint portions, each of which is so 5 constructed that a
plastic ink supply pipe (having a snall hole in the tapered portion)
penetrates and is pinched by an el astic_,seal nmenber provided in a port on
the tank bottom Also a portion where thE &lastic seal menber is provi ded
constitutes a small ink 10 chanber directly containing ink, above which
provided, across a filter, is a chanber containing a capillary nenber for
retaining ink. Thus, there is disclosed a joint portion for an independent
smal | ink chanber. Also an ink tank disclosed in the_Japanese Patent 15
Publ i cation Nos. &b¥R-3ngiak tank digclpsetrin nfhendaranese fsuoent cf .

Fank i nt or | o PR IEERhAPPoka BTPRSHE A herfbr b3 AEaBULCEe. FHGA de SRa’ | ateral
face of the t qérand s fi eg i@_ c1s't'onl.1 0 A iﬂk t%l((ﬂgc ﬁsed in the
Japanese Pate %b%?léit?éﬁ L§ﬁ58863% N%: éb%SggE (PP}HQ%L l therein) is
P e | B oRA pRE SR kot P pHgcfoRgegk on ports for e
e Sy TP A R 4 piase ol QPR PR, The
there 20 SEPTg@8PP hole in the tapered portion) penetrates and is
pinched by an elastic seal member provided in a port
on the tank bottom. Alsc 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 portion 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 the 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



9 is not nentioned the positional relationship of the connection pp{dpr98e
| iquid derivation and that for air introduction. On the other hand,
tank having the 5 connection port downwards, the elastic nenber enployed
for sealing the connection port is always in contact with the ink and is
therefore not only susceptible to deterjoration by the ink but also
achi eve the closing action by wiping off the 10 needle with the elastic

menber so as to cut off the

In a

has

of a diameter of 1.5 mnmor larger in order to inprove the ink supplying

ability, ink dripping may result before
sealing action_eve

th th% conmmonl adopt ed.ink

the elastic nenber conpletes the
specific
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employed 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
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 result before
the elastic member completes the sealing action even
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
bottom with two independent conductive connection
needles and applying a voltage therebetween, though
the casing need not be newly provided with a
penetrating portion for the electrode, ink dripping
may still result because two needles are constantly
immersed in the ink until the ink tank becomes empty
and also because one of the needles communicates with

the external air.

wth a penetrating portion for the el ectrode,

the ink tank becones enpty and al so because one



- 10 In addition, in the ink jet recording, there is being introdg€§E¥T2mm
pi gnent - based ink superior in water resistance and col or devel opnment "1 n
conparison with the dye-based ink as explained in the foregoing, and 5
there is also used ink containing fine resinous particles in order to
improve fixation to the recording sheet., In the aforenentioned conventional
off-carriage ink tank system since theink tank is fixed in 10 position
even during the recording operation and the pignment or fine resinous
particles contained in the ink are insoluble in solvent water, such pignent
or fine resinous particles precipitate to the tank bottomwth the | apse

of tine under the iq%# ence of 15 ravb&¥“ Such rg&i I tation of, pignment or

fine resinous pami tiery t8 Fﬂeal *f &rte ¢h lggncéhﬁﬁﬁﬁ bet ween

t he upper part and thge | quer art of the ink,tank, thereby affecting the
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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 contained in the
ink are insoluble in solvent water, such pigment or
fine resinous particles precipitate to the tank
bottom with the lapse of time under the influence of

15 gravity. Such precipitation of pigment or fine
resinous particles results in a difference in
concentration between the upper part and thevlower
part of the ink tank, thereby affecting the density
or fixability of the formed record 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



- 11 consumable to be replaced by a new one when the ink containe%ogfhgﬂﬁ6
ink tank is depleted. In the foregoing, there have been expl ained the
drawbacks of the prior technologies by taking ink 5 tanks as exanpl es, but
t he af orenenti oned drawbacks resulting from precipitation may occur not only
in the ink tank but also in aliquid_c ai ner which contains liquid
contai ning an insoluble substance in a dispersed state and is required to
supply such 10 liquid to the exterior w thout causing concentration change
t herein. SUMVARY OF THE I NVENTI ON I n consideration of the foregoing, an

object of 15 the present invention is to provide a novel liquid container
provided with a connectiogn port at. the. bottomand wth, inside. the
connecti on po???53m9§ﬁﬁ0%° |ﬁﬁ91qg?%é?yyacBﬁVaPHinhQR(Vﬁ?hbﬂ enpl oyi ng

i1l . far i t.ai,ni | f _stably 20 | yi th
"kCtb the LXCBPEarnBR A e COIK s “TPoSaBRBtPRCl Vi cd and el S0 capabl ¢
nk to the extd P e C T sTab S0 cap
ineven G Stri but | oh ofe1 Re-PAR Aty oy 4 e, BledBind ok 19,1

period. 25 AngihgbabRikeol @hel B iRIESEENHHYEGE LA bYS tifk iy O¥hEe a |iquid
container and a liquid supply system capable of supplying Tiquid to the
exterior W thtgnke 8EPExda@Aes, blit the aforementioned drawbacks

resulting from precipitation may occur not only in

the ink tank but also in a ligquid container which

c¢ontains liguid containing an insoluble substance in

a dispersed state and is required to supply such

10 liquid 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 amocunt 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 liquid container and a liquid supply system

capable of supplying liquid to the exterior with a



stabl e concentration by a sinple structure, and a nethod of agitatiF%l;Thﬁm6
liquid in such liquid container. Still another object of the preseﬁ
invention is to provide an ink jet recording 5 apparatus capabl e of
supplying the recording head wth ink of stable concentration, thereby
achieving recording of high quality. Tq‘ above- nenti oned objects can be

e
attained, according to an enbodi nent of4 he 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
connection ports for communicating the liquid chanber wth the exterior of
the container wherein the two 15 connection ports are provided close to an
end of the botabhe canchatzBdieomdY idrrtmpleustirvetidiaerandh@ ext er nal
shape and the internal space thereof are preferably pointed toward the
bottom of thd"@ERPAi Akr 29283189 thee LkGitdehhi SHER Hdd¥idi d connection
ports are preferabl osi tjioned on | ine passin t hr ough t he approxi mate
fefol REHIL pRathe Bre

center of thé“?ﬂ%?% si BREPPE ATt Hee| Py ntainer. Al so,
LD £ COURGLPRGROEL SLORBEYd Iy e ForoebhAIg T oLt Ie, 1
liquid chgmber, 45108 bhpubde SrIYUpRy{8QMRHC Re2brdinly 40080 - 13
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 liquid container to be detachably mounted on a
vertically 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 the container.

20 Also, the aforementioned two fluid connection
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 container is preferably
used for allowing derivation of the liquid in the

liquid chamber. As the liquid is derived from such



fluid connection port, the liquid itself flows in the liquid chanbgp .
wher eby the pignent can be diffused and honopgeni zed in case the pignen
used as a conponent of the contained liquid. In the fluid 5 connection port
closer to the end of the bottomof the liquid container of flat shape, the
near by space is surrounded by three magiindirected to the ceiling of the
container, the liquid in the vicinity ved and is easily agitated even
with a |low derivation 10 anount of the liquid. Also there is preferably
provi ded a nmenber for filtering the derived liquid, so as to cover the
fluid connection port closer to the aforenentioned end. 15 Also the fluid
connection port closer to the center of the bottomof the |iquid container
is preferabl §lusddcprpnestion Rpxt«+ the rbigeifodtsed £ &5ews hkncdheai ned
liquid enploys, the pignent as_a conponent thereof, since the internal space
(liquid 20 chhhBeie shapRere smershy the pRigrentt 678 P& HELEHE$€Em and the

fluid connectioa gort I s.pravi.ded _closer to the center 9{ t he_bottom of the

cont ai ner, mﬂ% PPOF?nFﬁP dit &P eaﬂbﬁﬂ?“ﬁaﬁémﬁﬁf H® Berived anount
f‘;] the contai leﬂgbtngﬂltdofblﬁ?l%l ﬁ%r{ aof&e351?§uiﬁ? aPRr%'err%h%iftf”.t er, where
e pignment ten 0 bé concentrated, in e pignment preCipitation area at

the bot t o of obhfekkdBhd peRaTRA0ddiEr GhYeRg! bkl BE 28eSED 29R50£14

the liquid container of flat shape, the nearby space

T 2006
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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

i0 amount of the liquid.

Also there is preferably provided a member for
filtering the derived liquid, so as to cover the
fluid connection port closer to the afcrementioned
end.

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

20 chamber) 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 matching 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 ligquid chamber thereby agitating



the contained liquid to achieve diffusion and honogenization thereof. Al so,
a tubular nenber is preferably provided protruding toward the ceil iZA§ERRIN06
of the liquid 5 chanber so as to surround the aforenentioned fluid
connection port closer to the center of the liquid chanber. The | ateral
face of such tubular nenber serves as a wall to the fluid connection port
closer to the end of the bottomof the 34 quid container of 10 flat shape,

t he bubbles fromthe fluid connection port closer to the center do not
easily nmove to the fluid connection port closer to the end, and, in case

of liquid derivation fromthe aforenmentioned fluid connection port closer
to the end, the contained 15 liquid is noved and is agitated nore easily
even at a | ovhéi gohtadaedvatiiguidamichiaveodpfifusdonMdrida case where

t he tubul ar nmenber is absent. Also in the presence of such tubul ar nenber,
by form ng tvieomeganiécatdonnadeiresnf t o be respectively connected to 20 the
two fluid connection ports on the bottomof the container, with a
conduct i ve mat er iZlsandanhihudan menbere ismrefevahdgdpaovditded positi on

| ower than the upper end of the tubular nenber, it is rendered possible to
easi |y judge P¥et¥eddndi fgvarsuihefcahking Rartarheds duid g t he

conductive state between the connecthfn needkes. Al sq, by providing a
struct ur e °di STRABPRY BRea80 teEFRIFRIP (Ehe atorementioned fluid

connection port closer 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 of
10 flat shape, the bubbles from the fluid connection
port closer to the 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
upper 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



ri sing novenent of the bubbles in an upper space in which the air bubbles
rise fromthe bottomportion of the tubular member along with the 2P §t§§2000
derivation, it is rendered possible suppress and recover the 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 largest area of the liquid contldi mer of flat shape and prevents
crushing or inflation of the 10 liquid container. Al so the aforenentioned
two fluid connection ports are preferably provided with elastic nenbers
for sealing the liquid chanber. Also there is preferably provided an 15

i dentification information structure for mechanically nenorizing the

i denti fi cati ani$hhgrmavenendf ofhdhd ibpbhllesniai abr uppers\pace nemner as to
substantially perpendicularly protrude froma face continued to and
crossing the W@iﬂgﬁt thenairehabdlesheize obremgthet bektem merticeuiof
container. In this nanner, in case of using several |iquid containers
cont ai ni ng di ¥rerEnbulagumedbseyr 2long ivith | thei diavddpdesiateipny a
recording apparatus, it is_. rendered possible to securel revent erroneous
25 nounting, +h %ﬁerQBéEFPPeQQ%ﬁiﬁi?mfﬁﬁgf??%naBa E&EWdééj % cont ai ner

of a wrong | i gul g €08t BL0PEn S0 o holb 5 PBaRLoh B LU And ki |1 aui d 20

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 1liquid container.

Also the aforementioned two fluid connection
ports are preferably provided with elastic members
for sealing the liquid chamber.

Also there is preferably 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. 1In this
manner, in case 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 prevent erroneous

25 mounting, in the specified mounting position of each
liquid container, of a wrong liquid container.

Also, in an area of the bottom of the liquid



cont ai ner where the fluid connection ports are not provided, there b? PT 2006
preferably provided an information nenory elenent based on an el ect %,
magnetic, - optical or conbined system and capable of holding 5
identification information for the liquid container. Such information
menory element is preferably capableu_ifk addition to readout of the
menorized information fromthe exterior of the |iquid container, of
alteration, deletion or additional witing of the 10 nenorized information.
Accordi ng to anot her enbodi nent of the present invention, there is provided
a liquid supply system enploying the aforenentioned |iquid container,
wherein an air introducing connection needle and a 15 liquid deriving
connecti on neRfkabper, whpee: ithe FluishrnrectiophPorks &FieR®ton ports in

the bottom of the_liquid container. According to_still another epbodi nment

of the.  pres@OT et bReEBhdRe BESTHIAN Mo RO L AR S0P BBt Le8: em

enpl oying the af orenentigned. liqu d contaiper, .wherein the systemis
brsgd: fe

provideQ\MtrP%WPEYre Rir8au ( Shhétti %EEaFe gﬁ&%?ﬁﬁ%nﬂd deriving
connecti on n%f?%g qugﬁ@g«;&@dv@[y\%t%qp?&?%gga#fgb&geOft ¥R, GPRgct i on ports

in the botto the contal ner, a I'nt roduci'ng connection
needl e iss so; pOgt]FPBEHiBR LALLM IR the Qﬁgggi@e@d{f?%@ﬁnefgbm ar

menber and the liquid deriving connection 20 SEPT 2

Such information memory element 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 1liguid 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 provided a liquid supply

20 system employing the aforementioned liquid container,
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 liquid

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

tubular member and the liquid deriving connection



needl e is provided at a height approximtely sanme as that of the air
I ntroduci ng connection needle. Also, in the liquid supply systen1of2?ﬁﬁﬁﬁgmm
enbodi ments, there is preferably provided a liquid 5 discharge head which
i's connected, through a liquid supply tube, to an end of the liquid
deriving connection needl e opposite to thﬁ connection end thereof to the
|l iquid container. Such |iquid dischafgé' ead 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. According to still another
enbodi nent, there is provided an ink jet recordi ng apparatus on which the
af orenentioned liquid container is detachably 15 nountable. There is
furthernore preefdedis peoNddeds athrurheighbnapprprimade ke coame ngSappar at us
conprising: a step of guiding the Iiquid container 20 principally utilizing
t he external E%%EeoﬁoFgPoﬁlfn1@ﬂ¥94ﬂ%ﬁ%&t¢%&“9?5h9niﬁQQﬁiﬁnserting
direction until the front endaﬁortion of a connectiog nmber of the

u

recor di ng appar at %nt%?staec HE&Pi&NHﬁ%ﬁMﬁYS?ﬁTrB_ €GP gui de nmenber of
connecti on poRteoRRReRESpolPEREoR R HE 11 ST ALY CBRPYRaed. o 48Bidz006 18
5 discharge head which is connected, through a liguid

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 liguid droplet to fly by pushing out the

liquid in a nozzle by thermal or vibration energy.

According to still another embodiment, 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 guiding the liquid container

20 principally utilizing the external shape portion in
the projection plane in the inserting direction until
the front end portion cof 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;



a step of relaxing the positional defining by the aforenentioned external
shape portion after the front end portion of the connection menber 28REEF 3006
the guide portion of the fluid connection port in the bottomof 5 the
liquid container; a succeeding step of executing entry of the connection
menber into the fluid connection port; and a succeeding step of starting

t he connection of a connector correspondithg-to an information nemory 10
elenent with the information nmenory elenent. Furthernore, the

af orenenti oned objects can be attained, according to the present invention,
by a liquid container conprising: a liquid chanber containing liquid; 15 a
|l iquid supply portion provided in the bottom portion of the liquid chanber
for supplying thea $tepi dfi meflhainiggdilee giesbetonalt Qeféxtiag dry tdmeai r

i ntroduci ng portion provided in the bottom portion of the Iiquid chamber
and adapt ed tafogemgntidned Htemnal t$hape gportibhanidtesd Hewe tbrondintain a
constant pressure in the |iquid chanber along with the liquid supply by the
li qui d suppl yen@oPPréAonged éhﬁ(ﬁﬂQP%ﬁﬁ%%@im@mB?Fu@PGﬁ§%;kﬂ@d@@ldﬁside t he
25 liquid chanmber and adapted tq(fgitate the liquid.,in _the |iquid %hanber,
Qtilizing I GBPHLEPBWOgetBEatadd PANREFEHOR PEREmESr th (REEMR ©

|ntroduct%on Lﬁgnl%8u§ PEO%Q%gnéivlg

a succeeding step of executing entry of the
connection member into the fluid connection port: and

a succeeding step of starting the connection 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 liguid chamber containing liquid;

15 a liguid supply portion provided in the bottom
portion of the liguid 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 ligquid chamber so as to
maintain a constant pressure in the liquid chamber
along with the ligquid supply by the liguid supply
portion; and

a liquid agitating structure provided inside the

25 liqguid chamber and adapted to agitate the liquid in

the liquid chamber, utilizing liquid flow generated

in the liquid chamber by the air introduction from



the air introducing portion into the liquid chanber. As the quuid SEPT 200
agitating structure, there can be wutilized at least arib structurea FRTA0P
provided protruding fromthe internal wall of the liquid 5 chanber. In the
l'iquid container of the present invention, when air is introduced fromthe
air introducing portion into the I|qU|q%§hanber the introduced air rises
as bubbles in the liquid. The novenent of” the 10 bubbl es generates a liquid
flowin the liquid chanber, in the vicinity of the air introducing portion.
Such flow collides with the liquid agitating structure and is thus

di sturbed, whereby the agitation of the liquid in the liquid chanber is
accelerated to 15 achi eve iﬁﬁ-S% of the Iiquid of a stable concentration

fromthe IlunBesﬁbﬁl}n§5Pﬁ R?E¢l%&t%PFBrt he,d igwif FRYPPEFT ng
sructure can be pEalAdet s R el RLGCRL SEUE SlES 2 10 20
ffect | he | | b| d d hi gh
than he 4 ?gﬂﬁgaﬁc?ﬁg' aeth o 0 %‘1-15“5# Ire 8 B o T haten  heai
i ntroducing p ﬁf&t?ﬂd?ﬂg ﬁ1ﬁﬂ§ckﬁ%éfﬁ§fl¥a99rbko@he'ﬁi Lfgid to be

agitated in t vicln arr introducing portion 1S prevented from
gatheringgn éﬁgmgégtnlty of the liquid supply 20 SEPT 2006 - 20

In the liquid container of the present invention,
whén 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
liquid in the ligquid chamber is accelerated to

15 achieve supply of the liquid of a stable
concentration from the liquid supply portion to the
exterior.

The liquid agitating structure can be realized by
an extremely simple structure such as a rib

20 protruding from the internal wall of the liquid
chamber. 1In order to effectively agitate the liquid
flow, the rib is preferably 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 prewvented

from gathering in the vicinity of the liquid supply



portion. Also by formng ribs on nutually opposed positions on thezggkp
wal I s and defl ected by the 5 ribs
lide to further stimulate the liquid agitation. In case it
difficult to direct the liquid flow

opposed two

respectively directed to the |ateral

mutual ly co

wall, the ri

nmut ual |y opposed two internal wall of the liquid chanber. In such case,

pill ar-shaped nenber may be provided in a position to be collided by the

rising liqui

i quid suppl

cont ai ner forokubpeytaguidhebambs ithe nblavyd;

25 the liqui
I nt roduci ng

5

10

15

20

25

internal walls of the liquid chanber, the liquid fl ows

bR

S

in the liquid chanber to the latera

b may be forned as a MII?UZ%haped menber connecting 10 the

t he

d flow generated in the liquid chanber or in a position above

the air introducing portion and 15 between the |iquid supply portion and the
air introdugpontponti oklsehbyebprminigeviiing man enetvatlynoppassad d
agitation. Also the liquid supply systemof the present invention
conprises: 2@esibion8nent tbgeiutiupliy eppesadr tvp dRdegmzewalliaventi on;
y neans connected with the liquid sggply portion of the liquid

d, chanper;

ribs mutually collide to further stimulate the liquid
agitation.

In case it is difficult to direct the liquid flow
in the 1liquid chamber to the lateral wall, the rib
may be formed as a pillar-shaped member connecting
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 ligquid flow generated in the liquid chamber or
in a position above the air introducing portion and
between the liguid supply portion and the air
introducing portion, thereby achieving more efficient
liguid agitation.

Also the liquid supply system of the present
invention comprises:

an aforementioned liquid container of the present
invention;

liquid supply means connected with the liquid
supply portion of the liguid container for supplying
the liquid in the liquid chamber to the exterior of
the liquid chamber; and

air introducing means connected with the air

introducing portion of the liquid container thereby

OWSE&SREFEhee ¥t eri or of
X . ai i nt rooducj t ith th i
A R



causing the interior of the liquid chanber to comunicate with thezﬁEEPszm
Presence of the aforenentioned liquid supply neans and air introduclng
nmeans allows effective 5 exploitation of the functions of the aforenentioned
liquid container of the present invention, thereby enabling supply of the
liquid of stabilized concentration to the exterior. Also the ink jet
recordi ng apparatus of the 10 present'iﬁﬁbﬁtion Is an ink jet recording
apparatus for recording on a recording nmedium by discharging |liquid ink,
conprising: holding means for detachably holding a recording head for
executing recording by discharging ink; 15 the aforenentioned |iquid
container of the present invention for containing ink to be supplied to

t he recordi ngcéaaidngatheqdndenimst wiunthe f biquddnebiamipen Heorecordi ng  head
and the aforenentioned |iquid supply portion of 20 the |iquid container

t her eby suppl §PRguphraty wadhaftdyeermiti oned |iquid chamber to the recording
head along with the ink discharge fromthe recording head and

comuni cati ng t hePFeE@RE®r OFf thie afiofigmendioned 1hARAS SIRRYY t hr ough t he
aforenmentioned air 25_introdu in%* ortion of th ui ont ai ner; and

|
suction for fBFERE §REuBREndOHTE qg\T?@Psrﬁiépb'n t1%® SEPT 2006 -

22 5 exploitation of the functions of the aforementioned
liguid 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 recording on a recording medium by discharging
ligquid 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 supply portion of

20 the ligquid container thereby supplying ink in the
aforementioned ligquid 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.



In the ink jet recording apparatus of the present invention, prior hg #ﬁe
recording by the recording head, the suction neans forcedly sucks £haET 1006
in the recording head thereby sucking the ink in the liquid 5 container
through the liquid supply system whereby the ink'in the liquid container
Is agitated as described in the foregoigg. In this manner ink of stable
concentration is used for recording, ther by enabling formation of a
satisfactory inage with 10 stable density. The liquid agitating method of
the present invention is to agitate the liquid in a liquid container
conprising a liquid chanber containing liquid; a liquid supply portion
provided in the 15 bottom portion of the liquid chanber for supplying the
liquid in the |iqgndtidabbkr jet riecoaxdisad @ppamratasroEnthedpsiegeporti on
provided in the bottom portion of the liquid chanber and adapted to

i ntroduce ai riRyentiag.| pgdcd deakhe regrrdingpbyotpeowieardnghe interna

wall of the liquid chanber, @ the nethod conprising; a step of supgéying t he
liquid in thé'®adui BhecFHRRAPT MEANSHEATRAEY sERERS pber iidHe bt Hae

CxLerIor | 20028 2aohePnghal MLOdiel g S T el T pfictgo, port on
liquid Ch%mm%bnggi§gthE9%%gh'fﬁ% liquid supply system, whereby
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 ligquid agitating method of the present
invention is to agitate the liquid in a liquid
container comprising a liquid chamber containing
liguid; a liguid 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 liguid chamber and adapted to
introduce air into the liquid chamber; and a rib

20 provided on the internal wall of the ligquid chamber,
the method comprising:

a step of supplying the liquid in the liquid
chamber from the liquid éupply portion to the
exterior; and

25 a step of introducing air from the air
introducing portion into the liquid chamber so as to

maintain constant the pressure in the liquid chamber,



decreasing by the liquid supply fromthe liquid supply portion to %ngFrnms
exterior, and generating a flow in the liquid in the |liquid chanbe

directed directly or indirectly toward the rib. 5 By introducing air into
the liquid chanber along with the supply of the liquid fromthe |iquid
chanber to the exterior thereby generating a liquid flow toward the rib in
the liquid chanber, the flow generatéd%31The | i quid chanber is disturbed
by the 10 rib whereby the liquid in the liquid chanber is effectively
agitated. In the present invention, words upper , lower and bottom used for
i ndi cating the position or direction neans upper, |ower and bottom of the
15 container in the state of use thereof. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is an @atreasling &w dhea Jigquidl supphynfromothehd igreis®nt i nvention
prepared by direct blow 20 nol ding, seen fromdiagonally below, Fig. 2 is an
external vi ews@ePPaY| PEEtd oBotCaithe exferier prasdngengraiting drépaved by

I njection nolding, seen fraomdiagonally_ below Figs. 3A and 3B are views of
a liquid conti®nthe 33aydd, ipydhennkiaid ‘Flllé'E‘E’%ﬁaaér@Ptteﬂe Freeehly

i nvention, shown,ig.two for whi are different in the width in the
substantialIy°5e??&&ﬁ?cﬁﬁﬁéEEWEﬂ"ﬁgjﬁb]é T 2006 - 24 a face with |argest
area, 5 By introducing air into the liquid chamber along
with the supply of the liquid from the ligquid chamber
to the exterior thereby generating a liquid 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



Fig. 4 is an expl oded perspective view show ng conponents constitutin
enbodi nent of the liquid container of the present invention; 5 Fig.? 0§ﬂ?¥§ma
cross-sectional view of an enbodinent of the liquid contai ner of the
present invention shown in Fig. 4, along a |ine passing through the center
in the shorter side of the flat shape, and Figs. 5B, 5C and 5D are end
views of such 10 |iquid container in di f3%rent states; Fig. 6 is an expl oded
per spective view showi ng conmponents constituting an enbodi nent of the
liquid container of the present invention; Fig. 7 is cross-sectional view
of an enbodi nent 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 shapece Fvyth BArgest8Brma: respectively an external view seen
fromthe face of |argest area and an external 20 view seen fromthe
cont ai ner bot t omFigf- ah E#haRi p¥Rlodeld MRrIpest Ve ontaWnehawingde present
invention; Fig. 9 is a view show ng an exanple of connectign of an alr

i nt roduci ng &ﬁﬂ@ﬁ%?@ﬁspFﬁBS§HJQ§HanﬂQieTE@@%WﬁQtCSﬁng&ﬁ(ﬁﬁﬁﬂf@
connection ports of an nbodi nent, of the l| uid container of the pr esent

i nvention; Fig¥t %‘Aeﬁna’zilé aP&%S@ptec]t‘?\’/%% cross 20 SEPT 2006 - 25

secti onal gvi ew ofg the || qpld,cantainel AlonG 2 410§ of an

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 liguid container in different states;

Fig. 6 is an exploded perspective view showing
components constituting an embodiment of the ligquid
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-



passi ng through the center of the shorter side of the flat shape ang a eng
view t hereof, showng a part of the nounting process of the quuid2 SEPT 200
container in a 5 station base shown in Fig. 9, in a state imredi ately
before the entry of a tank ID portion of the liquid container into a main
body ID portion of a slot; Figs. 11A a_n%sll_B are respectively a cross-
sectional view of the |Iiquid container ong a line 10 passing through the
center of the shorter side of the flat shape and an end view t hereof,
showing a part of the nounting 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. 99atippaioBigreofedhectiiBiid cenbainere&lionthia i &L of the
liquid container along, a lipe, _passi t hrough the center of th orter
Side of the  PRasLafabhlangRasrnanthy (s b, SORGHAT, SLYRrTE oENS0 | he
nount i ng proc stof t he Iégui% co%tqugr én a gtath%n.base sho ig Fig. 9,
in a state afte? tﬁléapﬁag na of {he 1 BhK 1P'?)'c%%rt’i 3 gﬁq%ealﬁ’% d®

cont ai ner thrﬂgghmggﬁggﬁégggg%slsmﬁorgﬂé)njfﬁéu??sE g;talgjng& jglgﬁaand 13B are

respectively a cross tironal view o ! gurd container along a |line
passi ng tlr ougha{ \6n CBALE' sAbwhn8 nShard erg Si gg af gﬁ:ﬁ?e filni#ef@P€1¢Nd an end

vi ew t hereof, show ng a part of 20 SEPT 2006 - 2 he nmounti ng process of
the liquid copdpbPErth8 antry of a tank ID portion of the liquid
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. 122 and 12B are respectively a cross-
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
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 ligquid
container through the main body ID portion 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



station base shown in Fig. 9, in a state where an air introducing
connection needle and a liquid deriving connection needle fixed on 2f HEFT 2006
internal bottomof the 5 slot start to inpinge on an introducing portion on
the bottomof 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 "1(R%|=at shape and an end vi ew t hereof,
showing a part of the nounting 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 bottomof the slot start to enter elastic nenbers provided in

t he connecti ohhpombenadnghervstdssmaef the liqgaddcoeortsiner ;ifigs. 15A and
15B are respectively a cross- sectional view of the liquid container along a
line 20 passfhgtinpobgset Ishrayantidr BEgt (2, shbr aestaitge Wiexeean| airshape
and an end view thereof, showng a part of the nounting process of the

li qui d cont ai kBETPAUgiNnG: SONRE FRRMLE narfga 4iguid demieindere the

air introducing connection needle and the |iquid 25 deriving connection
needi 6 1ixed GHIBRECLARePRACI eIl tn ¢ Hie L BE BB DRt IhCOB! S8 ¢
menbers i th onnec%i%? port.s on the bott£n18f t.he qu%%d 20 SEPT 2006
27" cont aither LA SharGert: AIEAISH Tl mib oG portion on

the bottom of the liguid 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 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
liguid 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 therecf, 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 intreducing connection needle and the liguid

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



medi um hol der is in a position corresponding to an electrical signg# PT 2006
connector fixed on the internal bottomof the slot thereby initiati aE
equal i zation; 5 Figs. 16A and 16B are respectively a cross- sectional view
of the liquid container along a line passing through the center of the
shorter side of the flat shape and an Vview thereof, showing a part of
the nmounting process of the liquid contdi'ner in a 10 station base shown in
Fig. 9, in a state upon conpletion of the nmounting of the liquid container
into the slot; Fig. 17 is a view showi ng an exanple of the [liquid supply
systemto an ink jet recording head, in 15 which an enbodi nent of the
l'iquid container of the present invention is applicable; Fig. 18 is a view
showi ng agi t a€PBhadnernhandc @i didentifigation anfpzmadisubmemerdw gener at ed
by the introduced air, when the liquid container of the 20 present
i nvention i s BeSEPBJheddeRe 1S dit @ RPHH{AOR SPEFPSROREING F1Q.a87: Fig. 19
is a view showng,agitatign of the contaiped Liquid by .ink derjvation from
the connect | DHRbELCERoSaBA) (GRANSHEDE §HEeRoflaths SR UREbm whon t he
liquid contaip f e.pre ggh '%gﬁgg'o i S. lL.ied tat.h %i | d supply
system shomnb$%t§?95¥1$gez% '# §-{§%§l€?8992 4@?%%%&:%§%tic Vi ew
show ng t%9 Figs. 16A and 16B are respectively a cross-
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 ligquid 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 Dbottom, when the liguid container of the present

invention is applied to the liquid supply system

shown in Fig. 17;



configuration of an ink supply system of the present invention; Fig %%F%@
a cross-sectional view of an ink tank 5 unit, along a plane parall PS 6
| ateral face of the largest area; Fig. 22 is a view showing ink flowin the
ink container, in the cross section shown in Fig. 21; Fig. 23 is a
cross-sectional view show ng a 10 variatjon of the arrangenent of agitation
stinmulating ribs; Fig. 24 is a cross-s&& ional vi ew show ng anot her
variation of the arrangenent of agitation stimulating ribs; 15 Fig. 25 is a
view showi ng ink flow generated by the agitation stinulating ribs shown in
Fig. 24; Fig. 26 is a cross-sectional view show ng another wvariation of the
agitation stimulating ribs; Fig. 27 is a view show ng ink flow generated by
20 the agitation Btgm2atisgar spbemagie iviieW ghowingFthe 28 is a view
showi ng ink circulating flow generated by the agitation stinulating ribs
shown in Figopbigurgtion p§ anchidds -simppivrrysteBwosfhilienPresent 25

anot her variation of the agitation stinulating ribs; Fig. 30 is a partially
cut-of f perspetY¢Rei9ftew of the ink container, showing an exanpl e of

agitati on 20 SEPT, 2006, -, 29, SLLMM LG L1 110 SHOL LDl Gl ner:

5 unit, 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 wvariation 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



Fig. 31 is a partially cut-off perspective view of the ink contain%r,S 2006
showi ng anot her exanple of the agitation stinmulating ribs in a cubi& SFRk
container; 5 Figs. 32A, 32B, 32C and 32D are views showi ng another effect
in the positional definition of a tubular nenber; Fig. 33 is a view show ng
an ink jet recording apparatus advantagﬁfusly enpl oying the liquid supply
10 system enbodying the present inventidn, Fig. 34 is a view showi ng the

rel ati onship between another ink jet recording apparatus and a station
base; Figs. 35A, 35B, 35C and 35D are views show ng 15 conparison with
enbodi nents of the present invention; and Figs. 36 and 37 are views show ng
exanpl es of the <conventional liquid container. 20 DESCRI PTION OF THE
PREFERRED ENVBEDHNMENTELNgwIibhs pineserubiwchnk ononikpingrclarified in detail
by enbodi nents thereof, with reference to the acconpanying draw ngs. At
first there will D exptaiped PRELIRIINIGHTAET oReBEPERE Mg EPW ont ai ner
with reference. to Figs. 1, 2, 3A 3B, 4, 5 6, 7, 8A and 8B. The liquid
cont ai ner of ?ﬁetﬁ?eéghtcpﬁ$éﬁHQﬁwlﬁ%ﬁw¥ﬁgfﬁﬁﬁt595633§?9%% ehobhein Figs.

L 2 3Aand 38 an, aperoxt el s (Al STRPS §0u38 YPTANQLged 1 n Pl ural
5 Figs. 32A, 32B, 32C and 32D are views showing
another effect in the 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 liguid 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 container with reference
to Figs. 1, 2, 3A, 3B, 4, 5, 6, 7, 8A and 8B.

The liquid container of the present invention has,



nmut ual Iy adj acent manner. The liquid container is conposed of a |
containing portion Ila by blow5 nolding as shown in Fig. 1 or a li 0, PRET 2006
containing portion 12b by injection nolding as shown in Fig. 2. Al so the
liquid container 11 nay be prepared as a |arge container 11A as shown in
Fig. 3A or as a small container 11B asufﬁomn in Fig. 3B. 10 Figs. 4, 5A to
5D, 6 and 7 show conponents of the 1iq cont ai ner of the present

enbodi ment, wherein Figs. 4 and 5A to 5D show an exanpl e of the small
contai ner 11B by bl ow nol ding shown in Figs. 1 and 33, and Figs. 6 and 7
show an exanple of the |arge 15 container 11A by injection nolding shown in
Fig. 2 and 3A. The followi ng description will be made principally with
reference to BBgshewnadmsiows i nl. R g. 38, anfle 3Bi.q@nd anpreximatedyconposed
of a liquid containing portion 14, a cover 15, elastic nmenbers 16, 20 a
nenor y nedlunfﬁé¢d§PaPF S RS BRJRERARgeda IngRIMITaLki WRHTBdRBSi ve tape

19, a fixing nenber d a bottom cover Such conposition, of the
conponent s |sm§|HPﬂ&ﬁ'§l q%??rﬂ?%ﬁ&ﬁr é%ﬂﬁa}ﬁgPla1§°n§ﬁﬁﬂ?FrF%Hg 3B. 25
It is also sinm]ar nts wn.in Ei artlcular
shove 2 cont ShpBPEsR b oeu ) %%?%ﬁnaneoﬁp oty B PenP1E L caral 1y

20 SEPT 2006 1o 3t ggﬂa@g%rp § 91 do ot 310y F%%ﬁté’{‘nfﬁ& the cover

by bl ow nol di ng, Fo S inctuding a
portion 12b by injection molding 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 portion 14, a cover 15, elastic members 16,

20 a memory medium holder 17, a memory medium 18, a
double-sided adhesive tape 19, a fixing member 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



port guide portion 14c) independent froma bottom portion 14b, a ”@Hgéﬁrﬂmﬂ
medi um hol der containi ng nenber 5 14d, an absorbent nenber 1104 provi déd
bel ow el astic nenbers 16 and penetrated by a connection nenber from

exter

i or,

and an absor bent nenber cover
14 has an aperture

t he

containing the liquid therein. A cover 3 ¢1oses the aperture on the top

face 14a of the liquid containing portion 14. On an external

14b of the liquid containing portion 14, there is provided a port guide
portion 14c for form ng communication of an unrepresented |iquid deriving
connection needle and an unrepresented air introducing connection needle
with the inteconatasping ghet Héquiguichbremtming ngorpdon @endldthér ough t he
el astic nmenbers 16. Two_20 apertures (connection ports 27, 28) of the port
porti oPOVEE P¥rbpeysmed dimg . igyheretrgvihg7 ddmedarding needl e and

gui de

the air
shorter

RdeRht £EREY B RPBECRr ¢ bot h

1103. The liquid containing portion
at a top face 14a and has a flat shape for directly

10

bottom portion

15

I ntroduci ng ¢connectign needle are provided on a center line in the

si dPRFLt BEIfPaPOTRAGR G helnd

positioned close to aE4 nd_of the fl at .COQ$§1§§%ibot om_.M\bre §F§C|f|cally,

a connecti on PPoFLORo

2006
port

*cBn e eh POt bE P

- 32 thpaend, of, LG CRM Hslebol O o3blk Geb B i diPTe1 9080 1 OF

i s poOsitToned ¢l ose

10

15

20

25

e en
members 16 and penetrated by a 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
containing the liquid therein. A cover 15 closes the
aperture on the top face 1l4a of the liquid containing
portion 14.

On an external bottom portion 14b of the liquid
containing portion 14, there is provided a port guide
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 liguid containing
portion 14 through the elastic members 16. Two
apertures (connection ports 27, 28) of the port guide
portion l4c for passing the liguid 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
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

€50 SEPT



cont ai ner bottom but closer to the center thereof. In the two apertgpgﬁpp&mﬁ
the port guide portion 14c, 5 the elastic nenbers 16 are respectively
inserted and fixed by the fixing nmenber 20. The port guide portion 1l4c is
provi ded closer to the end of an area anong two areas divided in the

| ongi tudi nal direction of the bottom 14b,.In the 10 other area there is
provi ded the nenory nedi um hol der cohfaﬁ%iﬁg portion 14d. In the nmenory
medi um hol der containing portion 14d, there is contained a nenory nedi um
hol der 17, with a gap therearound, on which an electric wiring board 26
having a nenory nedium 18 15 electrically storing the identification

i nformation %IE» of the liquid container is fixed wth the double-sided
adhesi ve tapetho. epfl ofe thét s tivinebnbaboma Whidemtdyy etheris npunt ed
to cover the 8ort ui.de portion 14c jn which 20 the elastic_nenbers 16 are
fixed and t heSABRBFY 1RBd PSR thdEOTbh SReT nGLRSR: iteh ey %t 3FntRE, with
a gap, the nenory nediu | der. 17 | di ng, t he, menor, medi um 18. After the
2sSenbly of (HBPERAREE Bedhl Y THRERENEPy EREACER 7 qerea90F bl ng 25
contai ned with_a,gap.i V. a e L N, wi.t hout

def ormati on Wf?hiﬁéatg@eé&%ﬁ%egéd”&faﬁ%%?ﬁQBESEB%OW&i% l%é space

Containi”Qsthﬁ%%??%%%t@%ﬁﬂ@ﬁd&%é“ﬁﬁlgfei§e§b85%§d§T¥ﬂEn§éEtéﬁ aparture

formed on the
fixed by the fixing member 20.

The port guide portion l4c is provided closer to
the end of an area among two areas divided in the
longitudinal direction of the bottom 14b. 1In the

10 other area there is provided the memory medium holder
containing portion 14d. In the memory medium holder
containing portion 144, there is contained a memory
medium holder 17, with a gap therearound, on which an
electric wiring board 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 l1l4c¢ in which

20 the elastic members 16 are fixed and the memory
medium holder containing 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.



of the liquid container for accepting a connector to the nenory nedjum 13,
and is so constructed that the 5 leaking liquid, in case of a breakage or a
leak in the vicinity of the elastic nenbers 16 fixed in the port guide
portion 14c, does not reach the nmenory nedium holder 18. Such structure is
also same in the configuration shown in Fig. 4 where the nenory nedi um 10
hol der contai ni ng nenber is independeﬁt33AFSo I n the space constituting the
gap between the nmenory medi um hol der 17 and the nenory nedi um hol der
containing portion 14d, there are provided capillary grooves 40 capabl e of
absorbing the liquid 15 which may eventually enters the nenory nedi um hol der
17 fromthe bottomof the liquid container through the external wall

t her eof , thereby THig Gipage t@onpadnaéng &her pegioxhaneédyurdhpdden He? nenory
medi um hol der 17, Such grooves al so serve to prevent entry 20 of the liquid
dropl ets ar odrtl HeSednpEELPEN RS AroRPAHI B nEarRed & t%’rﬂ iBRBLPHe nenory
medi um hol der 17 . even in_case the liquid contaipner is inverted to a

posi tion wher®f t1Re pbt ¥BHft ARPEaLBeTdiQY ARGLRDLRE. aTRODNGSHIF i BQti on
i nf ti di 8 25 b di h f tic,
mgnet oopt | A MHEGTY | Bt e dfian P 18P CEPRBFECGEE LRt | ET o

oneLy 8 Bedfl08 TRLUgTasc I Kl TS ead 828 SRR 20RC 20
of the present,&nPpdi fBPy of the elastic members 16 fixed in the
port guide portion l4c, 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 in the 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 holder 17
even in case the liguid container is inverted to a
position where the bottom there is positicned 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



I's enployed as an ink tank for an ink jet recording apparatus, the nggy hos
medi um 18 can be conposed of an 5 EEPROM whi ch is capable not only é €

hol ding of the identification information and the information reading from
the ink jet recording apparatus but also of the addition of nenorized
information fromthe ink jet recording gpparatus and the alteration or 10

del etion of the nmenorized i nformati on.

electric wring board 26,

supporting the nmenmory medium 18, is provided with a contact portion with an
el ectrical connector fixed on the ink jet recording apparatus. However,

t he above-described configuration is not 15 restrictive,

and it is also

possible to provide the ink tank with an electroni c nedi um having an
antenna on tHheaeh JBRPEYWPE AgWEddar INGR MpFRebbfemeddWce IBut capabl e of

non- cont act i nfor tion,exchange by el ectrqonagnetic Eome

provi de the ZP¥%chbPai hiTUpHaFrRPESiReTh of ¢ ®7Fe8

antenna, and jt is flso

writing head HhHd™P

a

eneration and to
C%Hd‘)ﬁ‘iﬁty

i_bl I nbj ' f X I cal
PERRT BF g e e 10T 34 U 95 ASKS S omposed of

such 25 COMDAEHN S, LDT £nLSyLALIESndd SOON Al Fbg: cBngihocd] Q9ECLAI Ui d

chanmber 13 f ntarnlng n r—recording a color

or exanpl e on an

ink jet rgco(rﬁjémﬁow 2006 apabie rﬁﬁpacfﬁy"'sofw(ﬁlgzg hélg_éllllr%l)djf cont ai ner

11 is nmounte on the ink Jjet recordi ng apparatus

t he

the identification information and the information

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 recording apparatus with a connector-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 recording



i quid chanber 13 is positioned at the upper side of the liquid coghg%pﬁhmG
11. 5 Also the external shape of the flat liquid container 11 is p e
toward the bottomof the container. The wall constituting the |iquid
chanmber 13 has a substantially uniformthickness, so that the space itself
inside the wall is also pointed toward 10 the contai ner bottom

Consequently, as the liquid level is1oWered by the consunption of the ink,
the ink snobothly gathers to the container bottomwhile maintaining a flat
liquid surface. On the bottomportion Ile of the liquid container 15 11,
there are provided a first connection port 27a and a second connection port
28a for connecting the |Iliquid deriving connection needle and the air

i ntroduci ng cappartaitas.ne¥bder thet ldilgmind dantédnineti §li dschmendyeted 3. The
entrances of the first 20 connection port 27a and the second connection port
28a are formaes &hei dgk ijetr cwsindinpprapparatosafi¢fa FaroniB) nt tbeuci ng
portion 28c of a tapered shape for facilitating introduction of the
connecti on nebdftaid Ah@@PeésLﬁuﬂﬁ1HQS¥$§@Qe@AagnGh@BPRHﬁ¥I$%ﬁ@d0f25
container 11 of flat shape has two continuous faces |id sandw ched between
and connect ed™®8 thguigcEONYainedt hrgest area. On the two continuous faces

10, 020 ST 00 520 E O, O U BRLOIR 1o here are
container 11 is pointed toward the bottom 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 lle of the liquid container

15 11, there are provided a first connection port 27a
and a second connection port 28a for connecting the
ligquid deriving connection needle and the air
introducing connection 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 ligquid

25 container 11 of flat shape has two continuous faces

11d sandwiched between and connected to two faces 1llc

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



a second ID portion 23 which perpendicularly protrude fromthe resgfgﬁﬁy%ﬂ6
faces and extend partially toward 5 a ceiling portion IIf of the co A
The protruding portionis in a position slightly displaced fromthe bottom
|l c of the container toward the container ceiling |If. The information

I dentified by such nechanical identific Q%on 10 information unit overl aps
with the information nenorized in the ctrical identification

i nformati on nmenory medium but is particularly |imted to the information
specific to the type (color) of the ink. 15 On the two | argest area faces

| 1c and the two continuous faces |Ild of the Iiquid container 11, in the
vicinity of the ceiling portion IIf thereof, there are provided projections
24 or recessdshesvieinbtyueédthe Hank mppormi bhe. f Shexet #1168 ng or 20
detaching the liquid container 11 to or. fromthe ink jet recordin

appar atus. | Fe¢fRepii¥ehy BRPFdiGechta fiFet (ERREsED POTHiOM%%i3RE on the

o T AT AR el B b
contiouraii onezhg e Fablaiag g ot o Dereasohast i) coghgencs to

148, 15A, 5158 %gﬁfﬂg pBPtiBnPnA%e e ¥ SONPEEhLRY thfe! 1 Quid deriving

connecti on need
protruding portion is in a position slightly

displaced from the bottom 1llc of the container toward
the container ceiling 11f. The information
identified by such mechanical identification

10 information unit overlaps with the information
memorized in the electrical identification
information memory medium, 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 114 of the liquid container 11, in
the vicinity of the ceiling portion 11f 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 recording apparatus. In the present embodiment,
the recesses 25 are provided on the largest area
faces llc while the projections 24 are provided on
the continuous faces 11d, but the present invention

25 is not limited to such configuration.

In the following there will be explained, with

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



and the air introducing connection needle respectively to the two Cg@@fﬁ?idﬂ?
ports of on the 5 bottomlle of the liquid container 11. The liqu

deriving connection needle and the air introducing connection needle 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 bottom
portion |Ile thereof. The station baséi%gpﬁovided with slots 32 having
apertures substantially vertically upwards, for accomodating the |iquid
containers 11 of respective colors. 15 The liquid deriving connection
needl e and the air introducing connection needle have a same length and a
sane shape, and the front ends thereof are tapered so as to respectively
penetrate thel3dwo &BBst ldAneddd,s 1(GPor EXxBinpleAr abBedl 68 o aprPcessyi ded at
a 20 substantially same height in the bottomof the liquid container 11.

| nsi de each cEPReePnBRCRIBG dher Ham11qd deBividRIacopGIGigutReefldSed at the
front end of the needle, .and slightly bel ow the tapered portion at the

front end of 3P EBRNBLLI R TROLRE NG HARLThiPReP86Ni&inity of the

[ f the. i gh i_on, h . i d I | tudi nal |
obi ong hol o EOTRBHEEKETRo T R Ho rase bAoA PRENE ThemollepT 2006 -
38 connegti op peegl ¢1(Che BdS s 4ifa Whhedffer14, 15A 158 16A and

10N

16B). The™li qui eriving caonnec
The liquid deriving 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 lle 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 ligquid deriving connection needle and the air
introducing connection needle have a same length and
a same shape, and the front ends thereof are tapered
s0 as to respectively penetrate the two elastic
members {for example rubber stoppers) 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



needl e and the air introducing connection needle are fixed on the Qﬂ%ﬁ?ﬁhﬁ%
the slot 32 in such a manner 5 that the front ends of the needles are a
substantially sane heights, and the needle holes are also at substantially
sanme height. When the liquid container 11 starts to be inserted into the
slot 32, the first tank ID portion 10 %ﬁhand t he second tank I D portion 23
formed on the external |ateral faces of € liquid tank 11 can pass through
a first main body ID portion 33 and a second nmain body ID portion 34 forned
on the internal lateral faces of the slot 32 as shown in Figs. 10A, 15 10B,
11A, 11B, 12A and 12B, only in case the slot 32 is a proper one for
receiving the liquid container 11. The structure of the first tank ID
portion 22 ar@enpaetiepopgeddsk (95 pdiigsn b3A. r t3Besdi®i.nd 4the keBhani cal
i dentification infornationé%b?) of the_, 20 container, are so determnm ned that
(o4

the plural |iyeRd 188n8BAN ont BEn i AGULs S+ ARY GPPREFEHON nks  becone

-int h , _but i thin, . | e, di . t the t k ID
bortion of ol treRtesRl. thinas Al iRd Rorie e PR Repd e ¥ o5

Eecond tank IEiQQ%H)R”tﬁ% %L:‘E%%ni}%f%ﬁf”ﬁéf’c{%Ediﬁhghcthh% b g-cont ai ners
ecome non-i nte&r changeable.”” "SUch “struct ure al Téws t0 avoi'd & situation

ggﬁ[:ingpsfg gﬁgg;gﬁg6frbn%9eda§“55ﬁtﬁgr yégya?gu?&ing a liquid
g position, if the user has a feeling that the ID
substantially same heights, and the needle holes are
also at substantially same height.
When the ligquid 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 liguid 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 11.

The structure of the first tank ID portion 22 and

the second tank ID portion 23, representing the
mechanical identification information (ID) of the

20 container, are so determined that the plural ligquid
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



portion of even a side can be passed, the user believes that the cogbg'pfﬁmﬁ
can be nounted and 5 continues the nounting operation thereby resulti 5

a breakage in the main body of the recording apparatus. (Figs. 5B to 5D
show exanpl es of such structure, in which a circle mark (0) indicates a
notched recess.) Also for a simlar rea3ﬁ¥, the 10 liquid contai ners having
a sane shape and of a sane color but ¢ aining inks of different
conpositions to be regarded as non-interchangeable are so constructed as
to becone 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. Thereafter, as the liquid container 11 is brought closer to
the internal ®@8¢offoprrpReSNSLYIMOUHEING @ o} hER16hgoRTadMaheln|fst and
second tanks I D 20 portions 22, 23 of the liquid_container 11 are _defined
in position DYFaRY; PeELipdePri difi tdrSHdtieo P38 2ahgeding P hoshiei HRing
portion 36 on the.internal |ater, faces of the Io% 32, as shown in Figs.
13A  and 138, PUREIEB, OEREVER S & Wi GHIhS ROEEEls SHEWASRIL t he

posit1 onal aiers aligd HAGKNLAOUAAY Hor GECRAOBolS Sid on shown 11

{
Fig. 13A and ° rrection. xanp clearances _ n the X 20 SEPT
2006 - 48  diegelhflsARHeAnlERIHY Db b1 it Nedbbts et fag dghi Ned as

di mensi onal tolerance.) en, as s

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

10 1ligquid containers having a same shape and of a same
color but centaining 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.

Thereafter, as the liquid container 11 is brought
closer to the internal bottom of the slot 32, the
external shapes of the first and second tanks 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. 13A and Y-

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



Fig. 13B when the introducing portions 27c, 28c on the |ower face of the

| iquid container 11 reach the 5 front ends of the connection needl ed?3EFT 3Y6
the liquid deriving connection needle 38 and the air introducing
connection needle 39 protruding on the bottomface of the slot 32
respectively inpinge on the first introducing portion 27c of the first 10
connection port 27a and the second intTdticing portion 38c of the second
connection port 28a, on the bottomface of the liquid container 11.
Thereafter, before the connection needles 38, 39 reach the elastic nenbers
16a, 16b, the external shape portions 15 of the tank ID portions 22, 23 are
rel eased fromthe positional definition by the positioning portions 35,

36. Thereafteditbeetiont andera mieesrance @3 XinabwbeYY -diinsatibms areh
reference to the connection needles. 20 Consequently the |liquid container
11 rel eased fdofinpd asgdjaensnionalielerancetle Toanecisoshortdn27a, 28a
are respectively guided to the positions of the connection needles 38, 39

(in a specifFt9:| LBt WREEd Wearift o ¢ipy ROALIORS 1375 285 eBntainer 11
20 Dues, 25 Ll oRalue Ve bt 3Ll O LD, LS, SRLisl 0SLiLgge E the
connect! o8 206K, BR8B, e the PEHTMGEIG BR-RLR A0, Ll 2L
liquid deriving connection 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 27¢ 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 portions 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 pesitions of the introducing portion 28c¢

and the connection needle 29), whereby the connection



connection ports 27a, 28a as shown in Figs. 14A and 14B. Such need|
Insertion in a state where the 5 liquid container is released from
positionally limted state, it is rendered possible to avoid damaging the
two connection needles 38, 39 by the Iliquid container and also to reduce
the error in mounting. 10 In the course ,of insertion of the connection
needl es 38, 39 into the elastic nmenbers a, 16b, the front end of the

el ectrical connector 37 on the internal bottomof the slot 32 starts to
enter the nenory nedium holder 17 of the liquid container 11. 15 Since the
menory nedi um hol der 17 is novably nounted, even if the nenory nedi um

hol der 17 is disglaced relative to the connector 37 (cf. aberration 85 in
Fig. 14A), tHe y3fedBlnshardertol Buhsfaantiahyy shaunlganeeustvnt end
portion of the electrical 20 connector 37 mherebgrit_can be securely

inserted int9ieR HREoRJARLACUMCADISTS LOA wi L PBUPTRVAGES d& okhe

nf ort abl f | i i th ti . Th ft .sh j Fi . 16A d
uncont ortabl ¢ ESkLMFR obE TR | ks TRETSRLLET o Rughon 10 Sige, 10A an
o e et oA il el o1 BB ERROBE! oD oSl e SPnald e Al

I nt roduci ng connectlon ne substan |afﬁy Si aneous penetrate the

first 20 SEPT 20069 cofi2aifbfsticl ML GRr GRUDLEG t9RGANA Pl asti ¢ menber

16b. Then the bottomftace of the liquid contaln | mpi nges
limited state, it is rendered possible to avoid

2§ SEPT 2006

damaging the two connection needles 38, 39 by the
ligquid container and also to reduce the error in
mounting.

10 In the course of insertion of the connection
needles 38, 39 intoc the elastic members l6a, 1l6b, 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 medium holder 17 moves along
the tapered front end portion of the electrical

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 shown 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



on a Z-direction positioning inpingenent portion 90 provided on th?g?ﬁ?%ﬂﬂ%
of the station base, whereby 5 the nounting is conpleted. Thus the I'fqu
chanber 13 in the liquid container 11 and the external apparatus (for
exanple ink jet recording head) wutilizing the liquid in the Iiquid chanber
13 mutually conmmuni cate through the quﬂiq_holes and the 10 paths in the
needl es. For achieving securer positional®relationship between the Iiquid
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 forman action point of such |ever above the

I mpi ngi ng portion between the two connection needles (on a vertical |ine
2003). In theeldftbki MeMbRET 67 1andh g pierrrd ehastic manRe®nlfPp bet ween
t he positions_of thg tgo connecti on pq;ts on the bottom of the liquid
contai ner 11 GR8%t hBecBRLSREhTase He theulHauigneantadnet (HPingasd

cont ai ner 25

I n tggg.follomﬁn re wll be exglain d an.,n

: her. K j
recording ;épgpa?u %rgﬁt&? %ﬁl TN %mB%B efeh iqﬂfﬁiﬁnigéording S
avall dble i n dugsRSRTonN AN by HF e WS e LAKs oA R) SERI2000 - 43
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the latter has certain pes, such as 'se di Spersion yVpe ing a
pigment provi ggd WhiHt3ny 9Oy eted. Thus the liquid chamber

13 in the liquid 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 positional 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 explained the

20 relationship between the positions of the two
connection ports on the bottom of the liquid
container 11 and the component of the liguid
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



radical in order to have affinity to the ink solvent, dispersion U YPSEPT 2006
stabilized with a surfactant, and 5 resinous dispersion or mcrocapsu e’Eype
enploying resin of a |ow nolecular weight. In any case, pignent-based ink
s not a solution but a dispersion. 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 directibn of the recording nedium it is
becom ng known that the pignent precipitation phenonmenon is unnegligible
depending on the frequency and internal of use of the ink jet recording 15
apparatus and the print nunber thereof, particularly in case of so-called
out-carriage tank in which the ink tank is statically _fixed, through such
phenonenon i th@otasseroRgsi eaiaim toaRes of S¥ebcaF| 8818ndi&ReT2B@Dt ank in
whi ch the ink tank &IiguLd 20 container) noves with the ink jet recording
head. Furthet¥Bfe®MPAO¥IRG & DRt RERYIAGd Vakk Pnhy\ﬂﬁ‘{m’%%ci nk tank

' I ti d ly f h ink jet.head, the ink K ' '

of ton made | EFOBCHR ORUSFORD MEUNEYE AETHRGEENED ohel RO ERFaLenbnt
made agr | _

or cci pi tat  ort eperafef Fupl) SUIIRL g ol 2°shpRackt B R ) o e

;lhfgmﬂcreeg.ggf%%%ﬂl%goﬁﬁ%&is‘l%d Dt M discapBaiietybe eRpAlAPingXcept for
resin of a low molecular weight.

In any case, pigment-based ink is not a solution
but a dispersion. Therefore, in the ink jet
recording apparatus of serijial scan type in 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
phenomencn 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 conspicuous 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 made
large in order to reduce the frequency of ink

25 replacement even in the user of a high frequency of
use, so that the pigment precipitation is

unnegligible in certain users.



the ink solvent, the pignment precipitati on phenonenon generates a pignent
rich area toward the tank bottom5 and a pignent poor area in the uﬁﬂ EPR2006
(though the ink liquid level lowers by the remaining ink in the ink
chanber). However, in a configuration of deriving the ink of the ink
chanmber fromthe tank bottom such ink is 10 derived fromthe pignment rich
area so that there is supplied ink of 41 k¥ eased pi gnent concentration. Also
in the course until the ink is depleted in the ink tank, there is sonetine
derived ink in which the pignment concentration is significantly.lower from
15 that in the initial concentration of manufacture. |In case of enploying
pi gnment ink for black (Bk) only and enpl oying dye inks for three colors

(cyan (C), magergindd) tA8dmyerbewdpi)d  idlhecdhpesitibn Sn pHecimal |y used
for recording a black character 20 while the bl ackish i mge, including gray,
in the col orchamberi sspeoncitealt \edtoepedf by sbhiphti esrdpacat idisyafhesi zed
fromC MY), so that such concentration change did not becone conspi cuous
and did not ntlcéd iakfsofivend,| ite ¢ Uysehbrpgragipétiadimanqherdionéronnk 25
jet recording apparatus. However, as the color inage is beconing forned
W t h pi gment sgénergtegopopd ghent [l gurposastogasgptheogmnk bgttemquiring
i ght fastness and weat her resistance such as an outdoor poster, it has
becone eviddern4dnhatpPigment poor area in the upper part (though the
ink liguid level lowers by the remaining 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 which 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 vellow (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 such 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



rel ati onshi p between the ink deposition amount on the recording Shgngﬁ¥¥Mk
as paper and the inmage density 5 shifts significantly. Also in an
application in which granularity is an inportant factor, the inmge
formation is being executed with smaller ink droplets in order to reduce
granularity, and, in such recording he It has been made cl ear that the
10 change in the pigment concentration 2§§ affect evidently the liquid
dropl et 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
are positioned, on the_bottomof the liquid container 11, close to an end
in the | ongi tXREAWATingr ddghdn fasdnests anthdveathsscsrgicdanas ivuchort 28a,
28b is positioned 20 cl.ose to the end i.n the Iongitudinal direction of the

bottom of theP¥ i QUEBRPEI ROFTEE bt A3 heEONPheVifettethHanthfe first
of the connectt bRt EapeEta, BITagePhaho 1 th FePeFt taPE oo Rnbhbyed in a
[, S Ve gush RS HIeN 58 s i e By Ll By Lem
38 is Insgrteg; FPLOUYhnt Becahasly .C ABRERC nlGh AUphEcEPRBRCIHON POr't
which granularity is an important 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 c¢lear 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 ligquid derivation are
positioned, on the bottom of the ligquid container 11,
close to an end in the longitudinal direction thereof,
and the second connection port 28a, 28b is positioned
20 close to the end in the longitudinal direction of the
bottom of the liquid container 11 but c¢loser 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



27a closer to the end of the bottomof the liquid container 11 of hpﬁ 006
af orenenti oned configuration, 5 while the air introducing connectio AT
39 is inserted into the elastic nmenber 16b of the connection port 28b
positioned close to the bottomof the liquid container 11 but closer to the
center than the connection port 27b, an |nk jet head 42 is 10 connected to
the liquid deriving connection needle“3§ tthrough a liquid supply pipe 41
and an air introducing pipe 44 directed upward at an end is connected at
the other end to the air introducing connection needle 39. A face 43 having
I nk di scharge 15 port of the ink jet head 42 is positioned higher than the
| owest point of the liquid derivation path from the liquid container 11 to
provi de the |3iguid pdenivingt rennection meale 38t hsainsgatiad pressure,
thereby fornming a stable meniscus at the ink discharge port. 20 In such
l'i qui d” suppl ytly,‘@%% theofyagitin Mebetk 16a thatlge PPBﬁﬁtcﬁfequhl@?%‘t: head
42, the ink in the ui d cont ai ner Is derived to the_ink jet head 42
through theI%%ﬁu?ﬂ?ﬁﬁngﬂgtBSnﬁgétHﬁwqﬂﬁﬂPQ¥%ﬂWaﬂﬁ PﬁeHHQHﬁ% supply pipe

41. Si the_| d 25 1 whi ch i t
def ormed by (ARG HErObT e TAE TS ROR hetoRERBREAEL Sl T o an

f'irmunt CO%I’ ?m@%%éoaigelhqg %%C%%PTJ%Q’ﬁlectlhO Dggrdll\éatjgo munt I's

i nt roduce fquid ~con alner he~ arr ntro uci ng pi pe
44, inserted into the elastic member 16b of the

connection port 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
introducing 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 liguid 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 to the ink jet head 42
through the liquid deriving c¢onnection 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



t hereby enabling ink supply to the ink jet head under a constant ngggﬁﬁfﬁlﬁ
pressure. The ink discharge is 5 executed by pushing out the liquid™n g
nozzle by thermal or vibration energy of a heat generating elenent or a
vi bration el ement (not shown) provided in the vicinity of a discharge port
of a liquid path (nozzle), and the noz%%? after discharge is filled 10
again with the ink by the capillary force’of the nozzle, so that the ink is
fromtinme to tine taken in fromthe liquid container 11. Such liquid supply
system can be realized by the nounting 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
chanber in théeriyaitdofodmeiundr il itroducedeinke theediBhidsi nce the
connecting portion, 20 faor liquid derivation and_that for air introduction
are nutual |y €PBEeinege Idi EhTRuBY IR #HF ol RRECABGANG RIPS ot 4 bubbl es to
agitate the i ﬁ I n the I.cini ty. of the inF deriving portion and thereabove,
wher eby even £ 8TERY 88ﬁﬁ$5ﬂ9u}Q¥(ﬁﬂﬁﬁ$%n °m§ﬁ8hl g I&TI N9 RRAFE uneven
by the precipjt éi A] eép. can...be s i g tqg%ge. teri LN _st.abl e manner.
Al so since thd g Il:llgglaﬁl r nleg%p&lvn% ep&“é?%l%nf. he SE% gﬂ)ﬁg’ha-]:g& lascei i ng
thereof tanargdyeLBG+RA' bymphidl SR LOR T £1qR1AY 4RI tHe HbERe dpga t her eof
with the connection
thermal or vibration energy of a heat generating
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,
ioa, 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 invention, since the connecting portion
20 for liquid derivation and that for air introduction
are mutually close, the air introduced into 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

be supplied to the exterior in stable manner.

Also since the container is pointed from the



port 28b for the air introducing connection needle 39, at the
above-descri bed i nk supply, bubbles 45 float 5 in a left-hand area ShAGHT 3086
Fig. 18 and the rising bubbles 45 cause a sl ow cl ockwi se convection in the
i nk. Such bubble flow and ink convection 91 agitate the ink 12 thus

di ffusi ng and honogeni zi ng the pignment. KPQ§ t he configuration having the
air 10 introducing connection port close to the end of the container bottom
hi nders the proceeding of the pignment precipitation. In order to achieve
nore effective ink agitation, nanely diffusion of dispersed pignent, there
are 15 preferably provided ribs 71 protruding the internal walls of the ink
container and to_interfere with the. rising bubbles 45 com ng out fromthe
air introduci $otitREnERersREndOMaF Bgheg RYLEPRs AR, the RAtERel§ sinply
formed particularly in_case of formng.the 20 | iqpﬁpntainin .portion 14
by bl ow ol di REOVAARILPE 3% SRLATRA | VASTeOD, BT thhe GBS PRI r om
crushing or | aLLan der. a Vj C i h r nd,
fromthe i qué)%é*ée??gi rflég ggﬁn&:ﬁo%ﬁ%%ﬁaégbgp:&%\?ﬁ] ecdtqg?%slg?giiggt ﬁgﬁbot tom

end 25 of theeltfll do60BLapdeishedidile @aeen! vBERAUISY Flhate 15

derived liquid in an amunt matching t _Tntroducing amount into the
i nk chanbey, whesebyrtbaad@ SERE 2M¥wn -1dFih0k 16t seld tHeowBs18§0own in

Fig. 19 to diffuse and honbgeni ze the pignent.

bubbles 45 cause a slow clockwise convection in the
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 liquid 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



Particularly since the first connection port 27b provided close to BEﬁ
bottomend of the liquid 5 container 11 is imrediately surrounded bﬁ FEE0e
wal | faces extending toward the ceiling portion of the container, the ink
in the vicinity can be easily noved and agitated even under a small ink
derivation anount. 10 Also in the bottom portion inside the liquid
container 11, in order to provide the Wl ®effect in a direction | acki ng
the wall close to the first connection port 27b, there may be provided a
tubul ar nenber 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
excl udi ng t heinlppkEself eElp¥nasAshewWm iprkig. t b2etipafdd falrsh andect, it is
al so desirable to 20 provide the first connection port in a position |ower
than the primopRgerhter kBf BdOMEMY%-ace of the liquid chanber 14. The

are both . devi at RPFBUF RSl Fe b oo Hee A (P YRR BF SRBagRE DA T (he
P el s AR T BRI G G LRI e L
a1 20 SEBT 2006 ainE 18" EOHRERE AR sulPolRECEOBY B Wafpyi no the
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 tubular
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 drawbacks
25 in the prior technology. regardless of the flatness
or dimension of the liquid container, liquid level

height or ink derivation speed (and corresponding air



45, since the air rises in vibrating notion upwards from an upper d
position 301 of the tubular portion 5 45, the ink present in a | ower?Sfig2006
position 301 to the internal bottomface is not directly
agitated by the air. However the effect of the present invention can also
be exhibited even in the presence of the tubular portion 45, since the ink

302 fromthe

10 in the area 302 is agitated by an irne% I"ow 303
uprising air.

In the following there will be expl ai ned anot her

resulting fromthe

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 enbodi nent of the present invention. The ink supply

shown in Fi g.irPOreduebsgt speagply i nk 12

syst em

contained in an ink tank unit 11

to an ink jet head 20 42 through a supgly tube 41 constituting a supply
AV

unit 60, and is preférabtgnbpgiragien
ink tank unit 11 is nounted detachably on a
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front ends thereof

provi ded wit
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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, since the ink
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.

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
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
needle 38 and an air introducing needle 39, with the
front ends thereof upward, to be respectively

inserted into a first connection port 27b formed on



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 20 PFHT 206
needl e hole 38a on the lateral face close to the front end. The | ower end
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

of the ink

62 is connected to

t he ink Jet head 4259hrough the ink supply tube 41. The

air introducing needle 39 is also hollow and is provided with a needle hole

39a on the | ateral

face close to the front end. The |l ower end of the 15 air

I ntroduci ng needle 39 is connected through an air introducing path 63 to a
buf f er chanber
buf fer chanbehe dotbomt PEutbe dndpdemk omieckl vang skeavilmg %d owi ng back
fromthe ink tank unit 11 through the 20 air introducing needle 39 in case
air in the i fRUPBHK thﬂl%ﬂkllﬂnﬂmaﬁ@?fkﬁkéQQMbI@an ad &svithshnent a

change. Fromthe upper end of the buffer chanber t here extends a tube
44 opened at ?*E@EhﬂrtﬂﬁgeéfSGCBHQMHQHﬂ?Qﬁ&PQﬁP?HE £8Be I2X, there is

provi ded an
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f ace.
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520 A% T 5uBhYY fedatie! P! o1 1952483 (0t shown) openi ng

64 provided in the main body of the supply unit 60. The

r absorblng éae ink 12 flow ng
rom 20 SEPT 2006 -

provided with a needle 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

other end of the ink supply path 62 is connected to

the ink jet head 42 through the ink supply tube 41.

The air introducing needle 39 is also hollow and

is provided with a needle hole 39a on the lateral

face close to the front end. The lower end of the

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 constitutes a space for receiving the ink

flowing back from the ink tank unit 11 through the

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

ink absorbent member 65 for absorbing the ink 12

flowing back into the buffer chamber 64 and

overflowing therefrom.



12 supplied fromthe ink tank unit 11 through the ink supply needl gogﬁ _ﬁ#(ﬁg
supply path 62 and ink supply 5 tube 41 fills the nozzles in a stat ?

a neniscus. In each nozzle there is provided energy generating neans (not
shown) for providing ink in the nozzle with discharge energy. The energy
generating neans is driven to provide t ink in the nozzle with 10 energy,
t hereby di scharging fromthe nozzle. As e energy generating neans, there
may al so be enployed an electrothermal converting el ement such as a heat
generating resistor for rapidly heating the ink in the nozzle to induce
filmboiling therein, thus 15 generating a bubble in the nozzle and

di scharging ink by the pressure of such bubble generation. In addition,
there may al so beTR@pibiededn he@ide & gk i@y t@edc sl Bilrakmber such as a
piezo elenent, an el ectromagnetjc wave-nechani cal 20 converting nmenber or
an el ect r omagheEFdeRaf@athshRm) QPRRIRI NG nEntoONeR 1398 ng BrecirBnagneti c

e o 3ol i A e A, {2 R S B ROBhE O 00T
noeeeL o, nEOBhRHE PURIRLE 5" e TBEEY, bASnL 5 SR gL bBSEY, L1 11
nozzle. Underifpe WAk #i9h N Yoz 2 165 €1hSaPE4 et dming a
meniscus. In 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
energy dgenerating 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 alsoc be employed an
electromechanical converting member such as a piezo
element, an electromagnetic 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



cap 66 for capping the ink discharge face, having the apertures of b?g 2006
nozzles, of the ink jet head 42 in a 5 non-operated state of the sf i
The cap 66 is connected to a suction unit 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 th ozzle, thereby elimnating 10
abnormal substance or viscosified ink fromthe nozzle and stably

mai nt ai ni ng 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 nounting the ink tank
unit 11 to the supPI unit _60. The ink unit 11 has a substantially

rect angul ar igﬂgbe ﬂév?ﬂ@z%SUr |lateral walls Ila to Ild, an upper wall Ile

d bot t 11 11f d i 12.is 2 tai,ned i liguid chanb
ggrrpgseg 019 mt \rllvgseur%‘*%(t %?I%S Aﬁﬁﬁbﬁeﬁ%sé?'a%}%e;g ?BFIC’%-:QG ta(ial Ie;/
dt I I i t t ; i st
t hor obet ween G20 ofbr P85 S2Rpine, e ¥iPe PEpeFETEE, ealkiindtiihg 08 Snt 25
enbodi ment, tdieeLigHed SRaRhEr RS 1R SUst ad alhy jbkahedipng iheabot tom

jkle
wal | 11 f is provided with an ink supply port 27a_a%% an alr introducing
port 28a 30 SRH-aPLPatedodtarlel dF0athd syps€m eClTd Fapabbelist o the [ argest

area lateral walls lib, lid. The ink supply port 27a and
connected to a suction unit 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 the 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 1lla to 11d, an upper
wall lle and & bottom wall 11f, and ink 12 is

20 contained in a ligquid chamber composed of these six
walls. Among these lateral walls, the mutually
opposed two lateral walls 11b, 114 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 substantially
flat shape. The bottom wall 11f is provided with an

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



the air introducing port 28a are formed, in the direction parall el ERS%pF(mﬁ
| argest area lateral walls 5 Ilb, Ild, in a position offset fromthe ent’8f
of the ink container 11, and the ink supply port 27a is in the vicinity of
the lateral wall 1la. The ink supply port 27a and the air introducing port
28a are respectively seal ed by seal nel s 16a, 10 16b whereby the
interior of the ink chanber is tightly closed. The seal nenbers 16a, 16b are
conposed of a nmaterial which can be penetrated by a needle but can cl ose
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 stinulating ribs 117a to 117f, respectively in
three units i FFRHEER ¥P BpPdTeF IS (Bl bl t he FQFQ&éFQﬁ%ﬁi?E?QraI wal |'s

20,110, 1 PR el PG PPl £uL40 o bt aggell 11
(378, pur e et SRUSORCSR XA ood sppoebauee pLogen Lhe In
Lo Doc'™! Aedritey biRsLin, o ik Yerstaehoos e pyst e 20
supply unist 6f1pas1$880WIni B Po&itdbn offset from the center of the
ink container 11, and the ink supply port 27a is in
the vicinity of the lateral wall lla.
The ink supply port 27a and the air introducing
port 28a are respectively sealed by seal members l6a,
10 16b whereby the interior of the ink chamber is
tightly closed. The seal members l6a, 16b are
composed of a material 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 three units in mutually
cpposed 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
stimulating ribs 117a to 117f, at least one (1ll7a,
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.



the ink supply needle 38 penetrates the seal nmenber 16a to positiog égﬁrumﬁ
needl e hole 38a inside the ink 5 tank unit 11, and the air i nt roduci‘h

needl e 39 penetrates the seal nenber 16b to position the needle hole 39a
inside the ink tank unit 11. In the non- operated state of the ink supply
system the ink discharge face of the i 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
the ink 12 gradually precipitate by the influence of gravity, thereby
generating a difference in the ink 15 concentration between the upper and

| ower parts of the ink unit 11, Mre_ specifically the ink, 6 concentration

becones higheriqurﬁh%pﬁE?tﬁaWFGEP the HQH<RRH¥ ﬁ&iﬁnalléﬁer in the | ower
par U her ool et S Bhe WP YRISAR, SRS Bhtel Broiely Zsiete,
et heat 42 ARk T EHPRAYARSER cor s Mt FR TR R BB Setn et ¢ 11
4l Tn such D EPTRYeEABRCENE Red iRt RD Me R Ry el e e Che”at the
bot t om of st herdmk wait 11,whgge thee AG SEFI-3886iny BBeqd@negntration of the
ink 12 is higher, the ink unit 11 discharges the ink of higher
concentrati onpéetf&tes the seal member 16b to position the needle
hole 3%a 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 state 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, thereby
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 supply needle 38 is

positioned at the bottom of the ink unit 11 where the



vicinity of the ink supply needle 38. The suction operation of thezb§5Ffﬁﬁ6
head 42 is executed until 5 the ink 12 of such hi gher concentration

di scharged therefrom Also, the ink suction fromthe ink unit 11 generates
therein an ink flow toward the needle hole 38a of the ink supply needl e 38
(indicated schematically by a white arﬁﬁﬁlA in Fig. 20). 10 On the other

hand, the ink suction fromthe ink unit’11 generates a reduced pressure

therein, but, since the interior thereof comrunicates with the air through
the air introducing needle 39, air introducing path 63, buffer chanber 64
and tube 44, 15 air is introduced into the ink unit 11 through the tube 44
etc. so as to maintain a constant pressure in the ink unit 11 and

mai nt ai ni ng RPRAERIEALACRKEE dMpdidierte PF RIGRET altdify 3k MREE suction
O e T AP AR R L ko It s CHESE iy A0 T ey 5 2 Ut
I e T A e K S
SR o ousr CRRPAERORSoRCRRRDER LA ORISR PEPESKARN ol L both
o 0 S, 9By 8 sy, PO Sek o oM 94 el
therefrom. Also, the ink suction from the ink unit
11 generates therein an ink flow toward 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 generates 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 introduced into the ink unit 11 through the
tube 44 etc. so as to maintain a constant pressure in
the ink 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 flow of the ink 12 will be explained in more

details with reference to Fig. 22.



hol es 39a, respectively opposed to the lateral walls [Ilb, Ild of tH nk
unit 1I. Therefore, when the 5 bubbles are emtted fromthe needl e @F%%rﬂmﬁ
39a, there are generated ink flows toward the lateral walls lib, 1|1d
around the needle holes 39a. Since the distance between the lateral walls
II'b, I'ld is shortest within the quuLﬁEQpapber, the ink flows collide with

the 10 lateral walls lib, |lid and are separated into a flow toward the
| ateral wall 1lla at the side of the ink supply needle 38 and a fl ow toward
the lateral wall Lida at the opposite side. The ink flows along the

|ateral walls lib, lid collide with the ribs 117a, 15 117b, 117d, 117e

formed thereon, and chapge diirection _again.. In thijs manner, by the air
em ssi on fromtfuﬁsrﬁ%ﬁfglﬂﬁﬂe§n3§§ﬁ ﬁ@}QQﬂé%ﬁouﬁéetﬁéréir i nt roduci ng

needle 39 risges,algong.with t ri.se of the bubhles,.2Q while angi n
Girection by TRECafRFsPEoAeEAte, 4 4k, PHELIed,Hitn Frd AsrATSE T as &
result, the ry si Lok fl L LAt raducin '
perturbed to 11EHe70 e pePlebtliern bibesll EOTRSEAMRE w1 i) o
Al so the agitpfhon shi Bl 3hNd i Rinild 78y . LifthrOFGSENT WhELWGSR the air

i ntroduci ng needle 29 and the 1nk supply needle 38 also serve that, anong

the ink 2@ SERILBIES areS8mifthew @dNOtidenbatesahotdld $dd b thife that
directed toward the ink supply needl e 38 does not join the ink

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

10 lateral walls 11lb, 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
lida at the opposite side. The ink flows along the
lateral walls 11lb, 11d 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, 1l7e. As a result, the rising
ink flow above the air introducing needle 29 is
perturbed to further stimulate the ink agitation in
the ink unit 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



fl ow sucked fromthe needle hole 38a of the ink supply needle 38. T ngPT 006
effect prevents the rising 5 ink of higher concentration from gat héring 1%
the vicinity of the ink supply needle 38. The ink agitation is executed in
order that, after the suction operation of the ink jet head 42, the ink of
hi gher concentration is not supplied ;Os%pgreto fromthe ink unit 11.
Consequently, in such ink agitation, it1s 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 1ink supply needle 38. 15 In the
present enbodi nent, the ink supply port 27b (cf. Fig. 21) is so provided
that the ink supply _needle 38 is positioned in the vicinity of the_ [lateral
wal | 1la of thkovpkaleng the datempli ¥alles kWP nellfoer that dHkpe¥rdi nk
supply needle 38 i 0 suryounded b s in three directions. It is

r ender ed possF?W%Fiot £t LEre VPP %%eé?ﬁﬁ BPt Fodferth it rati on

t t he i I dl 8, ,by. i ti he .i nk I dl
S in a posi THON SUFFSinGBa Ly 6 temt) N RS ZEBoRE BS K Aso by |
posi tioning the,piy habaPAUSENO BOIL BRRCLR! prdidhtdinkN-ilifiga position
that the air 1 oduci ng~ needl e IsTinserted 1h a posrtion adjacent to

the 20 SEBT 2006 of §9gnbPKcBHRRLY RASYE Bbm §ELhBEiAGT i¥AtimD from the
ink supply needle 38 %nd t he bubble em ssion ffomthe air
vicinity of the ink supply needle 38.
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 positioned in the vicinity of the
lateral wall lla of the ink unit 11, namely in the
corner portion, and the ink supply needle 38 is

20 surrounded by walls in three directions. 1t 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



I ntroduci ng needl e 39 have nore enhanced effects thereby further stiggﬂgtén%
the ink agitation. 5 In the foregoing there has been expl ai ned the 2 k198
of the agitation stimulating ribs 117a to 117f 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 needle 38 and the
bubbl e em ssion fromthe air introdu6iﬁ§ needl e 39 take place in the ink
unit 11 along with the ink consunption in the ink jet head 42.

Consequently, the ink in the ink unit 11 is constantly agitated during the

i nk supply therefrom 15 to the ink jet head 42. The needl e holes 39a of the
air introducing needle 39 are opened toward the lateral walls Ilb, [ldin
t he present éﬁgbd$%ﬂﬁiy paedire 38i.r &b ok fdesiwat headfaam| e kot
restricted as |long as the 20 direction _of the ink flow enerated by the

bubbl e eni ssT&P Yoﬁ??ﬁéenéédlaé‘dh&lh& bipble FREsERIRgEF WY theeLhi tati on
t | at be f d Al t h f th dl
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are nmutually opposed
function of the agitation stimulating ribs 11l7a to

117f at the suction operation of the ink jet 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 42Z.

The needle holes 39a of the air introducing
needle 39 are opened toward the lateral walls 11b,
1l1d 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. Alsc the number of the needle hole 39a may
be one, three or more as long as the agitation

25 stimulating effect for the ink flow can be attained.
Also in the present embodiment there has been shown a

structure where the ribs 117a to 117c on the lateral



stimulating r
|ateral walls
as shown in

vari ations of
and the form
Fig. 24, the

| ateral walls

| bs need not be nutually opposed on the nutually oppog&%EFr 06

lib, I'ld but can be 5 arranged in a nutually staggered mannéer

Fig. 23. In the following there will be explained certain

the position of the needle hole of the air introducing needle

of the agitation 10 stimulgting ribs. In an exanple shown in

air introducing needle 39 provided with two needle holes
39a toward two lateral walls 211a, 211c defining the distance of two

of largest 15 area 211d (the other one not shown) in an ink
contai ner 211. The ink supply needle 38 is also provided with two hol es

38a. On the other hand, th I nk container 211 is prOV|ded at the bottom

si de thereof ¥ahé éBQV@W§H¥Q9§e|%&?%dﬁ%|%b7§oPP 3B i 1AtRY 3hi ¥Aldhe air
introd | 39 ted t at, St | at
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Fig. 23.

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
stimulating ribs.

In an example shown in Fig. 24, the air
introducing needle 39 is provided with two needle
holes 39a toward two lateral walls 211la, 21llc
defining the distance of two lateral walls of largest
area 211d (the other cne 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
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
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
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61 and
in the



suction operatlon of the |nk Jet head (not shomn) the ink in the ink
container 211 is sucked through 5 the needl e holes 38a of the ink s@hpPFRF 2006
needle 38 and air is introduced through the air introducing needle 39 into
the ink container 211 and is emtted as bubbles fromthe needl e holes 39a
of the air introducing needle 39. The bubble emtted fromthe 10 two needle
hol es 39a respectively generates two r il ng i nk flows 251, 252 fromthe
needl e hol es 39a of the air introducing needle 39, as shown in Fig. 25. The
ink flows 251, 252 collide with the agitation stimulating ribs 217a, 217b

t hus being perturbed to 15 generate further rising perturbed ink flows 251a,
251b, 252a, 252b. As a result, the ink flow influences a w der area, thus
effectively aapd avibhly nohebenlexipdasinsid dfwathen. an exanpl e shown in Fig. 26,
the ink container 20 311 is provided with three agitation stinulating ribs
317a to 317c, in Mhitdhe teenbipuratdensshawatimdFigp 241740 £ ovided in a
mddle area in the vertical A direction of the ink contalner 311 and bet ween
the ink supptichipr operakdophefaithe Rodirt ngepdr dnedh SKOWm) her ri bs

317b, 317c ar ositioned. at .t he bottom SI of the C tal er 311 and
above the |nk ‘Sub%‘ryuaogbezw FRBSNGR | ShL ot Prdnslsely rbe i 7a 20 SePT

2006 - ]gé%@ig E%%g 3635 df ﬂleosfmf "‘ggi” Helareh 38%ana

plllar-shaped r? nnecti K& Mo arges
air is introduced through the air introducing needle

39 into the ink container 211 and is emitted as
bubbles from the needle holes 39a of the air
introducing needle 39. The bubble emitted from the
10 two needle holes 39a respectively generates two
rising ink flows 251, 252 from the needle holes 39%a
of the air introducing needle 39, as shown in Fig. 25.
The ink flows 251, 252 collide 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 stimulating ribs
317a to 317¢, 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



| ateral walls 311d (the other being not shown) of the ink contai ner, %;Jp]r Eﬁ
In the configuration shown in Fig, 26, in the suction operation of § i
jet head (not shown), there is generated an ink 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 g,38 by ink derivation therefrom and
an upward ink flow 352 fromthe air introducing needle 39 by the bubble
em ssion fromthe air introducing needle 39. Since the agitation
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 tggf t he in flow 351 .to rd the ink supg] ﬁle 38 is

present at a & 78fa{:ﬁe gﬁlgﬁ ¢t %ﬁ?n%??’ﬂ 317 %de%e e % vvard 20
k fl 352 h | d th
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i nk supply negglt ecatadHel aghrcul ating flow 353 effectively replaces the
i nk of higher concentration in the bottomside of the ink 20 SEPT 2006 -

63 contasner 31lIrmnthé heonPkgatatavar st@eenin Ri9h 26, ke tirper part
thereof suction operation of the ink jet head (not shown),

there is generated an ink 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 needle 38 by ink derivation therefrom and an upward
ink flow 352 from the air introducing needle 39 by
the bubble emission from the air introducing needle
39.

Since the agitation 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 stimuilating rib 317a and

25 descending toward the ink supply needle 38. Such

circulating flow 353 effectively replaces the ink of

higher concentration in the bottom side of the ink



As the agitation stinulating rib 317a is positioned in the mddle %ﬂhﬁ%%&%
of the ink container 5 311, the bubble em ssion fromthe air introducCing
needl e 39 al so generates, under the agitation stimulating rib 317a, an ink
flowin the lateral direction, through limted in anount. Such ink flow,

If united with the ink flow toward the %@k_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 provided 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 sup lY needle 38. . The agitation stimulating rib 317a,
havi ng t he aff&f?%%lﬁ%nga i ARAf CHR Addt oy i kR T fEeRCERETASAON kR ted in the
nunber thereaof. or in the vgr%hcal %O position in the ink container 311, and,
as shown in P UBRET (RRF $T6&pr ovi ded plural agitation stinulating

ribs 417a to 317%\_&“‘%93 %ﬁiﬁ”—%ﬁ%gbgﬁﬁﬁ&atﬁﬁ# q:eiq(v%rH%:k direction of the

i nk container 41 Supp FEmtive ink tontarRer 411 to the 25

exterior, (hopdakelough LBCERRNMNANRS daandd df the SR Ligdihds. The

presence of ur aglitation _ st _atl ng ri _ C secur el Yy
gener at essa 29 SEPTH2008bb1e64misisioN alidd) fHOVMPS SHOWBaLRikig. 28 even

when the ink liquid |evel reaches a position L1 or L2, thereby

needle 39 also generates, under the agitation
stimulating rib 317a, an ink flow in the lateral
direction, through limited in amount. Such ink fliow,
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 ink supply needle 38. Therefore, the
agitation stimulating ribs 317b, 317c are provided 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 may 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 container 411 to the

25 . exterior, the ink level therein varies from L1 to L2

and then to L3. The presence of the plural agitation

stimulating ribs 317a to 317c securely generates a



obtaining sufficient ink agitation stinulating effect even when th?o%ﬁﬂ%i%#
the ink container 411 is 5 decreased. Fig. 30 shows, different fromthe in
containers explained in the foregoing, an exanple of a substantially cubic
i nk container 511. Also the ink supply port 27b and the air introducing
port 28b are 10 positioned in an approxijyptely central area of a bottom
wal | 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 enbodinent, as in the
configuration shown in Fig. 24, agitation stinulating ribs 517a, 517b are
provided in a position above the air introducing port 28b and to be

col lided by t®EreR3aRgnEnklrMoRsS FEYRThtEY Bidt hédhensme R st from t he

needl e hole 20 (npt sh of the air introducing peedle 39 inserted into
Thelt i cont s Cqaignibygy iachds ' aoEtPlobions 2o, HeEstEion | b

the ink t ai 511 of bi. h the ipk th ' b fectivel
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I h i 0 Fj 3 t ' L Csl t al 611 i n which
the 20 scpT J0bE when Uhe, ok I Ala S EUblLe1hBE AL A iuding port. 28b
are positisoneghbPeiBedpPproxi mtely central area of a

Fig. 30 shows, different from the ink containers
explained in the foregoing, an example of a
substantially 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
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. 1In 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



bottomwal | 611f and which is difficult to achieve ink agitation ughgﬁgfﬂﬁ6
the lateral walls of the ink 5 container 511. In such a structure,

present enbodi ment stinulates ink agitation by a configuration different
fromthat shown in Fig. 30. 1In the present enbodi nent, a wall-shaped
agitation stinulating rib 617a is prqyi%gd_extending fromthe 10 bottom
wal | 611f of the ink container 611, int vicinity of the air introducing
port 28b and in a position to be collided by the ink flow generated by the
bubbl e em ssion fromthe air introducing needle 39 inserted into the ink
contai ner 611 through the 15 air introducing port 28b. The collision of the
ink flow toward, the itation stinulating rib 617a(£heremﬁth changes the

direction of tRE FHPP# OHOQHHE? 19 BrfigatRe IR ORIGRI RRET &88h in the

i nk container_611 of .cubic EHE t he Lnk tgyreln can be effe%tlvely
agitated. |n?t§sBOFH&ELILME ARREABLRALe 4l ura

needl e holes,b5@§0%g| ?&AQ%;¥ Jﬂﬁfﬁﬂ Egbdﬁ%%qd§?€H€ $ﬁ£¥vforned in an

arc shape when €en ove, as s "Rk 25 flows
generated by toward
t he agi tatlonmgt ?#E?Ig? |l(r?1)glﬁ ?ﬁ{)ﬂgl%{@oﬂt):édégaggj ﬁﬁa%ﬁ%ﬂl %llrllgm?ﬁe 20 SEPT
2006 - 66 @Qbhﬂﬁhﬁars%uﬁu|a&hn&uHHJéi§¥tué@ﬁ§ecokhbd@%&éﬁﬁ%‘ ot her and

generating |larger perturbation of the ink
embodiment stimulates ink agitation by a

configuration different from that shown in Fig. 30.
In the 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 flow generated by
the bubble emission from the air introducing needle
39 inserted into the ink container 611 through the
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 611 of cubic

20 shape, the ink therein can be effectively agitated.

In case the air introducing 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



flow, whereby the ink agitation is further stimulated. In the foreg9 &bt 1006

t here have been explained 5 exanples of the ink container

provi ded

internally wth agitation stimulating ribs. The ink container is
preferably forned 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 prolonged storage. Also it can be fornmed by various

pl asti c nol di ng

nmet hods such as injection nolding or blow nolding. In case of injection
nmol ding, the ink container can be fornmed, for exanple, by nolding the main

body of the container and the cover thereof 15 separately and then adhering
The blow nolding is often qu%oyed for form ng containers and

t hese parts.
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air introducing portion, eby t
with agitation stimulating ribs. The ink container

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
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
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
various portions, the agitation stimulating rib
appears 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 liqguid
supply portion and the air introducing portion in the
bottom is provided with a liquid agitating structure

for agitating the liquid flow generated in the liquid

in the



| i quid chanber can be effectively agitated by a sinple operation OEDé%ﬁPgd%
supply fromthe liquid 5 supply portion to the exterior, even in caSe the

| iquid shows a difference in the concentration between the upper and | ower
parts by a prolonged standing of the |liquid container. After such
operation, the liquid having a stable_cgncentration 10 by the agitation can
be supplied to the exterior. Particularly the ink jet recordi ng apparatus
of the present invention can utilize the ink of stabilized concentration
for image recordi ng, thereby capable of formng an image of high quality
even after a 15 prol onged pause. The liquid agitating structure can be

f db i.b t rudi f t.he i | | | f . the liquid chanmb d

Formed by o Rafhek o) Mol OB St Bl Sht B R, chaber o
f 20 . f.i i ' b f. i hi.t] th

ererence. 20 Sxarplesgnlabie SO lSeb o PRED Solh SLNALTG  he

conf i gur ati oy FAoVS Lhaib8r AN ATEAMIGeAYLTY SYLELEEANY WCtion in

executing in uppl y under strong agitation | I mMmedidate 25 vicinity of

the ink deri vi{igpB& €8peehR§Bnt B Akguiderdu PPEbM2enaNd ildie i r
I ntroduci ng port 30 are separated. ‘Also a configuration shown in Fig. 35B

20 SEPT 2806 suppBy senteshi kot thie eaftenecimn] i onel fdnehisen thacause the two
connection ports are nutually close, but the

liquid shows a difference in the concentration
between the upper and lower parts by a prolonged
standing of the liquid container. After such
operation, the liquid having a stable c¢oncentration

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 ligquid agitating structure can
be formed by a rib protruding from the internal wall
of the liguid chamber and is therefore is quite
simple.

As a reference, there will be explained reference

20 examples of the configuration incapable of exhibiting
the effect of the present invention, with reference
to Figs. 35A to 35D. A configuration shown in Fig.
35A cannct exhibit sufficient function in executing
ink supply under strong agitation in the immediate

25 wvicinity 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



bubble flow rising fromthe center of the bottom divides the conve?&%mﬁﬁﬁ
I ndi cated by 93, 94 whereby 5 an ink flow capable of sufficient agitation
may not be induced. 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 «gannot exhibit sufficient 10
function in executing ink supply under strong agitation in the inmmedi ate
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, not e able t enerate an
ink flow for S f¢ERLRLT LRP: Qf":io W’rt]tcffte‘i ﬁ%@???f’ngeﬁwez q‘b‘%m ti oned

at the end. 20 However yen in such arr.an nt of the.i deriving port
29 and the m?”?rﬁ?%%%%tﬁé pBPth8arqﬂﬂ§tu §ﬁecggﬁlgk?nprovenent by

forming an aghdatd opr 5hi MYLEKENG R UGl rally, as

expl ained in oregol ng, I's preferr egfthe arrangenent of the

i nk deriving h 0 | ey¥iapad ng%ﬂM th
respect to tﬁgp?% e?Qﬁﬂébggggégttht%ggéggggﬁggegougEgg Zggbkhﬁa
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the agitation stinulating

be induced. 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 cannct exhibit sufficient

10 function in executing ink supply under strong
agitation 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 1is preferred the arrangement of the ink deriving port

and the air introducing port deviated to the end with

respect to the ink tank because of the expected



structure is additionally provided. Also, as explained in the fore99g£¥&2mm
the presence of the 5 agitation stinulating structure rel axes the
limtation on the arrangenent of the ink deriving port and the air
i ntroducing port. In the following there will be given an explanation on
the tubul ar nmenber. 10 Referring to Fi_g%.9 7, 16A and 16B, a funnel - shaped
tubul ar nenber 45 extends vertically soas 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 second connection port
28 opens in a position Lower than the upper end of the tubular portion 45.
Al'so in the 13HECLPpPIEEFEr efPY FRERE Tk FUrtReRIPTREGTLSA Fgs. 17 to
19, this 20 needle hole.is positioned,l ower, than the_ink i.scharge face of
the fnk | et HEF i rafiof BRT Hbo g ERs o REoReSHLEHARTS e o
I ntroducing ¢ ' e . I L. scont knu ubplLes because the
AT R e A SN L s

i nk neniscpsf%orne ne nee repea on and formation
oS s PSR Lg SOLIRG B peosBter bl g phery of the
portion 4B iy ideFidR sBEMLE¥EiRGOBTIrUdiiAY Pé14RBsbYRARI es w thout staying
limitation on the arrangement of the ink deriving
port and the air introducing port.
In the following there will be given an
explanation 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 second connection port 28
opens in a position lower than the upper end of the
tubular portion 45. Also in the liguid 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 bubbles 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



i nside the tubular portion 45. Also, as the |lateral face of the tu “éEH
portion 45 functions as a wall to 5 the first connection port 27, t LSEFT 2006
bubbl es fromthe second connection port 28 cannot easily nove to the first
connection port 27 and cannot be derived therefrom The upper end of the
tubular portion 45 is 10 rounded in ordej,to pronptly separate the ink

I nside and outside the tubular portion i% when the liquid level is |owered
froma position slightly above the upper end of the tubular portion 45. It
is thus rendered possible to judge whether the remaining ink 15 anount is
over or under a threshold value, by formng the connection needles 38, 39

with a conductive material and ytilizing the electroconductivity of the
i oni ¢ conponeRETLRNERE Pﬁkﬁhﬁbﬁgﬁﬂﬁﬂﬁfﬁ Fon 9ﬁe1niﬂ54§qu9ner can be so

f d that the, ink t .20 . i ni in t iquid,ch 13.is 10%

arger of ¢ HECPAPYPaPARBInE LI (o bk GUbphede e S takiRRner 10
th .end, of t | nartij b I '

conducti on betusilt pe iBerad's¥re Bl 450 M8 IR B IS i on 45

25 and the copaeg! ben cARCHBudha ot i Nes | ERHERY on0Tdd O a1 PUto! he

remai ning ink anmount is 10 % or [|ess en such electric conduction is |ost.

Also the 30 SHrd £998t cohhedtdH HoPOriT ONtAe BALVARLASE I aghéation
stinmulating structure for elimnating the precipitation in the

second connection port 28 cannot easily move 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 promptly separate the ink inside
and outside the tubular portion 45 when the ligquid
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 be so formed that the ink amount

20 remaining in the liquid chamber 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 portion 45

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

less when such electric conduction is lost. Also the



pigment ink as explained in the foregoing. As explained in the forego#ﬁﬁ4 hé
Is preferable 5 to position the two connection ports in nutual pr % 'fv
and in an end portion of the flat bottom and nore preferable to position
the ink deriving connection port closer to the end and the air introducing
connection port slightly closer to the 10 center. 1In the follow ng there
wll 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 cases where the two 15 connection ports are positioned close to an
end of the bottomof a flat container, but the recording apparatus with
the liquid container 11 is sonewhat inclined fromthe horizontal plane or a
desired angl etUPBIAFLROTRROPaAR0 SETVRT iFHo P R9LFBSFony StoiMHatdRY 20
body. In case_the Eubul portiaqn 45 is provided. at he end of the

ongi ¢ udi nal TrESStEBE: FBR Simieand THE PTRCLPLAHIORy Wit Mmunt
becones S|gng&gé%%é£¥%%g;%%sgﬁﬁha¥ﬂgﬁ1Jﬁmkﬁg %Qfaégggblonal posi tion about

t he shorter Shape as shown 1 n 35A and 35B, but such
connect L on port, PareB e R s R ahRe e o s ot LR LEE A | 20
SEPT 20065 - @ pbSetE£6A! ehedTwdQWhdL i8S pSPEsaRfl #RRudlt 1S thus
rendered possible to avoid a situation
proximity and in an end portion 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,
or 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 introducing connection port,

among the two connection ports at the end, closer to



where the ink remains in the ink tank in an unexpectedly Iarge anDunt or
the ink in the supply 5 path fromthe ink tank to the recordi ng head? $&PT 2006
unexpectedly consuned (resulting in air introduction toward the recording
head), in the course of continued in consunption froman ink |ow point
(when the liquid level in the ink tank sses the upper end 10 position of
the tubular portion 45) to an ink end” pdint (ink tank being enpty), 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
recordi ng head. 15 Such effect can also be obtained in case the station
base SB is slightly inclined fromthe vertical position in the recording
apparatus. |tthe %ﬁ%ﬁe§o§§|§P@WPOHRNEﬁQ§tu%@¢a§ngoﬁﬁpbn and a filter
around the aperture of the first connection ort 27 on the bottom of the

li qui d chanber 13P%01%st?BSCB9BQEFﬁ§ HQﬁﬁ¥P%ﬁﬁF8| AYOLBnAeSliGIR kRl e 38,

wher eby t he | g d fr n1the I.nk ch es_ through such filter.
Such filter gﬁpég drgpa¥¥%|ﬁﬂ E % b P8us sheet, a foaned
menber, a 25 d r f

dissolution ﬁéc%erl 1% (ﬁ?ﬁ)%%hé |tuﬂrgggb% éﬁihgo SEPT 2006
- In %heréﬂlixoﬂra rtﬂsr o |t|antke Pk nfécérd&ﬁgoh‘é'élﬂ ppparat us
prOV|ded W t |qU| supply

unexpectedly consumed (resulting in air 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 of the first connection

20 port 27 on the bottom of the liquid chamber 13 so as
to cover the liquid 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.



system suitable for the liquid container of the aforenentioned
configuration with reference to Fig. 5 33, which shows an ink jet ré&3¥Hdia8e
apparatus as an exanple of the apparatus in which the liquid container of
the present invention is applicable. The ink jet recording apparatus shown
in Fig. 33 is a recording apparatus Qjﬁﬁgpjal type, capable of 10
repeating the reciprocating notion (nal canning) 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 nmedium S such as
an ordinary recordi ng paper, a special paper, 15 an OHP fil msheet etc. by a
predeterm ned pitch and causing the ink jet head 1 to selectively discharge
i nk in synchroni Z&t i e viehleywiBg iberenyilk belep¥Riaingdo® o the recording
sheet S, thereb forningpa character,, a synpol or_an image. 20 Referring to

Fig. 33, the THEOTRIPHHPRTPLUSIATLHARY Hbbht BdldAVA L AIBRE 2 which is
QUi do rai1 o BVELEY AP UASHEatETs e SIS P BbRARER OF Hator. The ©
Cr ossi ng-t he St Enf RoB; BURE MR LN ILES FRESonbd B £lgoction
per pendi cy afsfi fﬁﬁi'ﬂnﬁﬂbwssgna%r{]ko Jgﬁ?zoeégﬁa’iﬁﬁgﬁﬁpaz%f’tu&pmssﬂ to an
i nk di scharge tace of the ink jet heda 1 and to I hfal n a const ant
di stance thergtfmple of the apparatus in which the liquid
container of the present 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 oxrdinary recording paper, a special paper,
15 an OHP film sheet etc. by a predetermined pitch and
causing the ink jet 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
unrepresented motor. The recording sheet S is
25 conveyed by a conveying roller 3 in a direction
crossing the moving direction of the carriage 2 (for

example a perpendicular direction A), so as to be



The ink jet head 1 is provided with plural nozzle arrays for disch$J§€#¥%D6
I nks of respectively different 5 colors. Corresponding to the col of's”6f (1
i nks di scharged fromthe ink jet head 1, plural independent ink tanks 4
(corresponding to the liquid containers 11 of the present invention) are
detachabl y nmounted on an ink supply unityg 210 (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 nounting the ink tanks 4 on the ink supply unit 5, the
I nks of 15 respective colors contained in the ink tanks 4 can be

i ndependent | yoééjcg%é\}ﬁ?%'h QP; Q%k?%i#c?,ﬁ?d’eaytsaég (BPethienlinjkete_]eg‘Teq?%&d In a

non-r ecor di ng reciprocati'ng fang e ink jet

head 1 but ouf sidlg tgomé!i]{;t%ﬁsEn%o‘im@’c%t‘)fdié‘@aﬁééo‘i:ﬂle%t%“eet S, there is

provi ded a recovery unit SO as to be opposed to the ink discharge face of

the ink jet headrqhe THigk jEEONEAY mnﬁb,ﬁﬂdﬁﬂﬁéﬁﬂﬁE@h“glﬁrﬁlC%@ﬂ%Iéi0” for
capping the ink discharge face of the ink jet head 1, 25 a suction nechani sm

for forced i ndersargs i porfaosrhhegingK imks heBdrdspBctheelgppEd dvéer of the
ink discharge face, a cleaning blade for wiping off the 20 SEPT 2006 - 75

smear on bhe daolkorh sclGomesedpordthg. tdhehealcalarentoPHnelesinkison operati on
I s executed by the

discharged from the ink jet head 1, plural
independent ink tanks 4 (corresponding to the liguid
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 Jjet 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 respective 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 passing range of the recording sheet S, there is
provided a recovery unit 7 so as to be opposed to the
ink discharge face of the ink Jjet 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 jet head 1 in the capped state of the ink

discharge face, a cleaning blade for wiping off the



recovery unit 7 prior to the recording operation of the ink jet reﬁgéﬁu+%$6
apparatus. 5 Wien the ink jet recording apparatus is operated afte 0 8
pause, the recovery unit 7 sucks ink of higher concentration present in the
i nk supply tube 6, and the ink of which concentration is stabilized by
agitation is used for actual recording. Also in case the ink jet
recordi ng apparatus has not been used f'or a | ong peri od whereby the pignent
conponent in the ink and the fine resinous particles for inproving 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
resol ve such precipitation or deviated distribution to obtain an imge of

hi gh qual ity $REAGHPRNtERe 18N SdRPATHH A ueRCpi gFR®t conponent and fine
resinous partigcles is, thus stabil.ized, thus 20 avoiding tgf conventi onal

l. .
deteri or ati orPTATERAEEARGED SHAtiQAP APGHREIOBULFCEFC Ry tHReuser to
detach the i kK. 4 an h jt | vi ecipltation. |
Che t or ego; ngRePEERauRBE e RHARES s UfE  FRESHULRG, SBexs i b nar ot s of
ial t , . ' tJ ' I, kewi licable t i nk
fgil?eco?gfngpgépgﬁgtagEgﬁgﬁggﬁﬁéﬁgﬁégéi%g%%'FﬁLsfe?pgo?gEPTéZOSGan-I96
head in wii ch theroE 7| ge A ARYJe?" Skt P\ Epi e usNt & Bp: il the

recordi ng medi um
after a long pause, the recovery unit 7 sucks ink of
higher concentration 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 Jjet 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 resclve such precipitation or deviated
distribution to obtain an image of high gquality in
which the concentration of such pigment component and
fine resinous particles is thus stabilized, thus

20 avoiding the conventional deterioration in the image
guality 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 Jjet recording apparatus of serial type, but the

present invention is likewise applicable to an ink

jet recording apparatus employing a line-type ink jet



As explained in the foregoing, the present invention assunmes a container
configuration having 5 two fluid connection ports on the containerz%Qﬁqﬁﬁwﬁ
positioning both fluid connection ports close to the end of the container
bottom and directly containing the liquid in the liquid chanber in the
container, thereby providing a liquid ggngainer capable of 10 stable liquid
supply to the exterior until the contained liquid is alnost depleted, easy
repl acenent w thout drawbacks such as liquid | eakage and sinple detection
of the remaining anount and al so of deviated distribution of the liquid
conponent by a 15 sinple structure. It is nore effective to formthe

container in_a pointing, formtoward_the bottomand to position_the fluid
connection a qu%?m%ﬁ%ﬁhiEﬁ?iHBZZ%Ftﬁqﬂﬂyﬁﬂqr%l%gEWegOQﬁﬁg(ﬁﬁﬁer. 20

S 2006 S S: 1. diguid i d habl d
tgpln aperZé?gﬁgegﬁéﬂéﬁ%cégggbé Eeé&ﬁa%ﬁﬁ#ﬁﬁ?§@?§gh?érhaSFﬁS g lyqz?gnte
supply tube for ?‘%D%le’éﬁfagi‘féau%gwéﬁg éoggﬁ g&q,nt{l{)d%%%gewbe f or

introducing air replace supp |cuu%i iqui d cont ai ner
?g(r:rg;:jlslnggl [ 315{‘} |tnfc(%}ﬁg?%%“&ggingnggﬂ%?ig%?cﬁlﬁﬁ)ﬁ%gaggfﬁ%ﬁrg%zgect ed to
said liqusd SHPE YuidPEonh8EtibAVDSrTEPRIY tHDcHRt AUnBO YIS,
positioning both fluid connection ports close to the
end of the container bottom and directly containing
the liquid in the liquid chamber in the container,
thereby providing a liguid 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 communicating

with the air closer to the center.



close to an end portion with respect to a longer side direction of_a bottom
surface of said liquid containing chanber; and 15 an air introduci EPT 2006
portion connected to said air introducing tube, the air introducing portion
being provided close to the end portion sane as the liquid supply portion
of bottom portion of said liquid containing chanber, 20 wherein said air

i ntroducing portion is provided close to center with respect to said
liquid supply portion. 2. Aliquid container according to claim1, 25
wherein the external shape and the internal space of the liquid container
are pointed toward the bottom thereof. 20 SEPT 2006 78 3. Aliquid

contai ner according to cla wherein the liquid supply portion and the
air |ntrodu0|H@H%£r¥$oﬁL§FMEﬁb§ﬁiloned on a line passing through the

approxi nate center of the shorter de of he . f | at sh e of the liquid
cgﬁtalner 4. A Ildhldzég%%%?ﬁé CQE G%HFﬁg%P ﬁi E?%Ih Ca® Heﬂber for

filtering the deri i qui ovj ded o] erture of
said liquid 10 %%p% 9r%oggﬁgﬁdbp %%'dj & eﬁ%étEQ ?oﬁgg ggp liquid

chamer s A BTG AT L0869 PobLARS 13dachaiere
5 an air introducing tube for introducing air to be
replaced with supplied liquid, the liquid container
comprising:
a flat shaped liquid containing chamber for
containing recording liguid including pigment;

10 a liquid supply portion connected to said liquid
supply tube, the liquid supply tube being provided
close to an end portion with respect to a longer side
direction of a bottom surface of said liquid
containing chamber; and

15 an air introducing portion connected to said air
introducing tube, the air introducing portion being
provided close to the end portion same as the liquid
supply portion of bottom portion of said liquid
containing chamber,

20 wherein said air introducing portion is provided
close to a center with respect to said liquid supply

portion.

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

thereof.



15 liquid chanber toward the ceiling thereof, so as to surround the

peri phery of the aperture of said air introducing portion closer t &0 BT 2006
center, except for the direction toward the ceiling. 20 6. Aliquid

contai ner according to claiml1, conprising a structure for perturbing the
rising notion of bubbles in an upper spagg 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 recording
apparatus. 20 SEPT 2006 79 7. A liquid container according to claim§6,
wherein said structure is a rib connecting two faces of |argest area

ut ual Iy opposed 9. Sak L1 guid o FOUAINST L, (Lol SDaDEy 88y A 11 qui o

cont ai ner according'to cla contail ni ng” recor | Tqui i ch contains

pigrent. 9. ALGULA eo aRE SSROEA PO pc Al Bk o1y Yherel n the 11 qui

supply portion an alr intro rtion are provided with elastic
nenbers for segtiBaubhed g Ghaberpod Pe i Ankhdbind sCantkal R sabgPrding to
or

claim1l1, 15 conprising an‘identification information structure
mechani cal | y hehdbughi dewrt idgmadtonetaf oeeeroot ehet R&ydrtgiy b Ldataf ner, so
as to substantially perpendicularly protruding froma face continuous to

5 the flat shape of the liquid container.

4. A liquid container according to c¢laim 1,
wherein a member for filtering the derived ligquid is
so provided as tc cover the aperture of said liquid

10 supply portion close to the end portion of said

liquid chamber.

5. A liguid container according to any of claims
1 to 4, wherein a tubular member protrudes in said
15 1ligquid chamber toward the ceiling thereof, so as to
surround the periphery of the aperture of said air
introducing portion closer to the center, except for

the direction toward the ceiling.

20 6. A liguid 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 liguid container is connected with a recording

apparatus.



and crossing the |ongitudinal end of the oblong 20 bottom of the Iig@ﬁé} 006
container. 11. A liquid container according to claiml, wherein an a 3
the container bottomnot provided wth the liquid supply portion and the
air 25 introducing portion includes an informati on nenory el enent capable
of holding the identification informati of the liquid container and
conposed of 20 SEPT 2006 - 80 an electritc, magnetic, optical or conbined
system 12. A liquid container according to claim1ll, wherein said
information menory elenent is capable, 5 in addition to the readout of the
menori zed information fromthe exterior of the liquid container, of
alteration, deletiin 0 gdditional wmitingﬁof t he nennrized i.nformation. 10
" syst

13. A liquid suppl ﬁgﬂPglF?Pﬁéﬁﬂﬁf Eelii l%%p?%iﬁ ?lgcé¢rding to any
of claims 1 tqd, 810,12, s‘g‘%%rceff&{}earﬁ.sa'e( f%r?gﬂﬁ{eggiglgn@%t' ndeedl e and

a liquid deriving connecCtion needl'e dare respeciive nnected to the

liquid supply @priwaee?da&%%l e vkl 10LLQduUCE 8193 ROERK AN 11 ik bot t om of

the liquid container. 14. iqui d supply systemutilizing the liquid
contai ner accoighpgiherany @6 aiHgpel. to 4, 6 to 12, 20 conprising: an air

i ntroduci ng connection needle and a liquid deriving connection needle to be
respecti velsy
8. A liquid container according to claim 6,

containing recording liguid which contains pigment.

9. A liquid container according to claim 1,
10 wherein the liquid supply portion and the air
introducing portion are provided with elastic members

for sealing the liquid chamber.

10. A liquid container according to claim 1,

15 comprising an identification information structure
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

20 Dbottom of the liguid container.

11. A ligquid container according to claim 1,
wherein an area in the container bottom not provided
with the liquid supply portion and the air

25 introducing portion includes an information memory
element capable of holding the identification

information of the liquid container and composed of



connected to the liquid supply portion and the air introducing porEﬂ§E¥ff&m
the bottomof the liquid 25 container; wherein said air introducing
connection needle is so positioned as to remain within said tubular nenber
20 SEPT 2006 81 and the height of said liquid deriving connection needle
is approximately sanme as that of said airg,,introducing connection needle. 5
15. Aliquid supply systemaccording to claim 14, wherein said liquid
supply systemis to supply a liquid discharge head with liquid, and said
liquid discharge head is an ink jet head for pushing out the liquidin a
nozzle by thermal or vibration energy 10 thereby causing a liquid droplet to

fly. 16. An ink j di t | e detachahl ting th
i i 0 cont ai 6P SKEBFALRG [BS Ay of W e 1T o aC6 Es P2 17 A

nmounting nethod for a liquid container according to any of clains 1 to 4, 6
to 11, and detachably nountable on an ink jet recording apparatus in which

a connection membery wi th said;a0 bigulichGoniaidie; gxt €901 hAma1di r ection
opposed to the nounting direction of said liquid container, the method

conprising: a $hepeh gHid AG fidiendt i dnahitRi dBEmeREi Aei RaAKaP1W,i | i zi ng
t he external shape portion in
5§ in additicn to the readout of the memorized
information from the exterior of the liguid container,

of alteration, deletion or additional writing of the

memorized information.

10 13. A liquid supply system utilizing the liquid
container according to any of claims 1 to 4, 6 to 12,
wherein an air introducing connection needle and a
liguid deriving connection needle are respectively
connected to the liquid supply portion and the air

15 introducing portion in the bottom of the liquid

container.

14. A liquid supply system utilizing the liquid
container according to any of claims 1 to 4, 6 to 12,
20 comprising:
an air introducing connection needle and a liquid
deriving cennection needle to be respectively
connected to the ligquid supply portion and the air
introducing portion in the bottom of the liquid
25 container;
wherein said air introducing connection needle is

s0 pogiticned as to remain within said tubular member



25 the projection plane in the inserting direction until the front gngpr 2006
portion of a connection nmenber of the recording apparatus enters a
connection nmenber 20 SEPT 2006 - 82 introduction guide portion provided at
the entrance of the fluid connection port of the bottomof the 1liquid
container; a step of relaxing the positiaogpal_defining by 5 said external
shape portion after the front end portion of the connection nenber enters
the guide portion of the liquid supply portion in the bottomof the |liquid
cont ai ner; a succeeding step of executing entry of the 10 connection nenber
into the liquid supply portion; and a succeeding step of starting the

connecti on of & p&qgeﬁégéi}gor%e%%ﬁﬁdif%%% %%%?%@Ebﬁﬂe%%w el ement

with the information menro el"énme container conprising:

a |iquid chanhare P@t%”%?grbiﬁl%ﬂa@el ldofid & supphy Perthen previded in the

bottom portion of said uid chanmbér for supplying the liquid in said

l'i qui d chamber; {©orddgc exgerbahec2q N iddidt roduci ng portion provided in
the bottom portion of said |iquid 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 said liquid supply 25
portion; afBd 15. A liquid supply system according teo claim
14, wherein said liquid supply system is to supply a
liquid discharge head with liquid, and said liquid
discharge head is an ink jet head for pushing out the

ligquid in a nozzle by thermal or vibration energy

10 thereby causing a ligquid droplet to fly.

16, An ink jet recording apparatus capable
detachably mounting the liquid container according to
any of claims 1 toc 4, 6 tc 12.
15
17. A mounting method for a liquid container
according to any of claims 1 to 4, 6 to 11, and
detachably mountable on an ink jet recording
apparatus in which a connection member with said
20 liguid container extends in a direction opposed to
the mounting direction of said liquid container, the
method comprising:
a step of guiding the liquid container
principally utilizing the external shape portion in
25 the projection plane in the inserting direction until
the front end portion of a connection member of the

recording apparatus enters a connection member



a liquid agitating structure provided inside said I|iquid chanber an %W 2006
adapted to agitate the liquid in 20 SEPT 2006 - 83 said liquid cha g
utilizing liquid flow generated in said liquid chanber by the air
introduction from said air introducing portion into said |liquid chanber. 5
19. A liquid container according to clai 8, Wwherein said liquid agitating
structure is conposed of at least arib ovided protruding fromthe
internal wall of said liquid chanber in a position collided directly or
indirectly by a liquid flow 10 generated in said |iquid chanmber. 20. A

i quid container according to claim19, wherein said rib is positioned

hi gher than sai uci,ng portlon id cQ nt ai_ner

i d
according to Equal Cé?éﬁgggﬁge ﬁQ§|Q§%)%£§%eﬁébg#ﬁe8H $8r¢9 i qui d
supply portion,a %affumgecbﬂh%QQH hﬂ%@%?tdfﬁkthbggtoé EEQEP% cont ai ner

according to c a|n1 rein sai rovi ded on nutUa opposed
positions of Y, g§ﬁg two i nternal mall faces of said quuid
chanber. 25 23. égiéq%? contglner according to claim19, wherein saidrib

is a pillar-shaped r@i@}@rogow@gkmg thiee pidtiwaldna ORPes efi hyonint ernal  wal |
faces of said 20 SEPT 2006 84
5 said external shape portion after the front end
portion cof the connection member enters the guide
portion of the liguid supply porticon in the bottom of
the liquid container;
a succeeding step of executing entry of the
10 connection member into the ligquid supply portien; and
a succeeding step of starting the connection of a

connector corresponding to an information memory

element with the information memory element.

15 18. A liquid container comprising:

a liquid chamber containing liquid;

a liquid supply portion provided in the bottom
portion of said liquid chamber for supplying the
liguid in said liquid chamber tc the exterior;

20 an alr introducing portion provided in the bottom
portion of said liquid chamber and adapted to
introduce air into said liquid chamber so as to
maintain a constant pressure in said liquid chamber
along with the liquid supply by said liquid supply

25 portion; and

a liquid agitating structure provided inside said

liquid chamber and adapted to agitate the liquid in



l'iquid chamber. 24. A liquid container according to claim23, wheregj 536
pill ar-shaped nenber is provided in a 5 position collided by a r|S|ng
liquid fl ow generated in said |liquid chanber. 25. A liquid container
according to claim19, wherein said pillar-shaped nmenber is provided higher
10 than said air introducing portion and petween said |iquid supply portion
and said air introducing portion. 26. Aliquid container according to claim
25, 15 wherein said pillar-shaped nmenber is provided in plural units with
a gap therebetween in the vertical direction of said |iquid chanber. 27. A
l'iquid container according to claim18, 20 wherein said Iiquid supply

t di &
portion is praoyided éﬁgd CRLRBL PO d%?yl%aﬂﬁeln ﬁiﬂu ?|qu %% upgly portlon

| i qui d cont ai ner” acco o clai'm™1 sard

and said air 21‘_511'@&{90'9&!:1{1%!0%'11%%@%1“@ Pcrﬂé“edff‘ iﬁt%&ﬂé't'llsna%%ﬁr?”t
manner. 20 SEPT 2006 85 A l1quid’supply systemconprising: a liquid

contai ner accog£lidgaie Qﬂ}tr@fdlﬁﬂﬁigmpdrti@n‘hnﬁot@sa&d 11 Telh T3 sSep@hPerRans
connected with said liquid 5 supply portion of said Iiquid container for
supplying the liquid in said liquid chanber to the exterior of
5 19. A liquid container according to claim 18,
wherein said liquid agitating structure is composed
of at least a rib provided protruding from the
internal wall of said liquid chamber in a position

collided directly or indirectly by a liquid flow

10 generated in said liquid chamber.

20. A ligquid container according to claim 19,
wherein said rib is positioned higher than said air
intreducing portion.

15

21. A liquid container according to claim 19,

wherein said rib is provided between said liquid

supply portion and said air introducing portion.

20 22. A liquid container according to claim 19,
wherein said rib is provided on mutually opposed
positions of mutually opposed two internal wall faces

of said liquid chamber.

25 23. A liguid container according to claim 19,
wherein said rib is a pillar-shaped member connecting

the mutually oppeosed twe internal wall faces of said



said liquid chanmber; and air introducing neans connected Wi th said gjLepra006
i ntroducing portion of said |iquid container thereby 10 causing the
interior of said liquid chanber to communicate with the air. 30. Aliquid
supply system according to claim 29, further conprising suction neans for
forcedly 15 sucking the liquid in said I§guid chanber through said liquid
supply nmeans. 31. A liquid supply systemaccording to claim 29, wherein
said liquid chanber is closed by sealing 20 said liquid supply portion and
said air introducing portion respectively with seal nmenbers; and said
liquid supply neans and said air introducing neans respectively include
needl| e- shaped S enetrating said seal nenbers. 25 32. Aliquid
cont ai ner conp??@ggg'cégﬁpggTd chanber directly containing liquid; 20 SEPT
2006 86 a liquid supply portion provided in the bottom portion of said
l'iquid chanmber for supplying the liquid in said |liquid chanber to the

exterior; an air iffrodycinguRar todt A Grtbdiiiig et EQRN mO2ROr tion of
said liquid chanber and adapted to introduce air into said |iquid chanber
SO0 as to nmai nlaéhe dnceastapt 1@sHH£rad waiset | i grebddeer imleong Wi th
the liquid supply by said liquid supply

5 position collided by a rising liquid flow generated

in said liquid chamber.

25, A liquid container according te c¢laim 19,
wherein said pillar-shaped member is provided higher
10 than said air introducing portion and between said
liquid supply portion and said air introducing

portion.

26. A liquid container according to claim 25,
15 wherein said pillar-shaped member is provided in
plural units with a gap therebetween in the vertical

direction of said liquid chamber,

27. A liguid container according to claim 18,
20 wherein said liquid supply portion is provided at a

corner portion of said liquid chamber.

28. A liquid container according to claim 18,
wherein said liguid supply portion and said air
25 introducing pcrtion are provided in mutually adjacent

manner.



portion; and 10 at least a rib provided protruding fromthe interngj W4 dnoe
face of said liquid chanber; wherein said liquid supply portion and sard air
i ntroducing portion are provided nmutually close and in a deviated nanner
close to an end of the liquid 15 chanber. 33. A liquid container according
to claim32, wherein saidrib is positioped_higher than said air

i ntroducing portion. 20 34. A liquid container according to claim 32,
wherein said rib is provided between said liquid supply portion and said
air introducing portion. 25 35. A liquid container according to claim 32,
wherein said rib is provided on nmutually opposed positions of nutually

opposed two interngé mahl tac%ﬁ %% S?FTEQO 6{n87 of .said |iquid chanber.
36. A liquid contalner ac%&gﬁi g CEEaiTMBE™ WSPeiitEdid rib is a

pi |l ar-shaped menbegr; eonngct.ing - Jogual |y opposed Eweinter nal wal
faces of said Iliquid @ﬁanber. ?%.ekhﬁiqufgﬁ% td?nerﬁagcoréfhg to cl ai m 36,
wherein said pi4l gr-ghgped .menber is provided in a 10 position collided by
arising liquid flow generated in said liquid chamber. 38. A liquid
cont ai ner accordi ngi&Qi&l aupp3§ means connected with said liquid
5 supply portion of said liquid container for supplying
the liguid in said liquid chamber toc the exterior of
said liquid chamber; and
air introducing means connected with said air
introducing portion of said liquid container thereby

10 causing the intericr of said liquid chamber to

communicate with the air.

30. A liquid supply system according to claim
29, further comprising suction means for forcedly
15 sucking the liquid in said liquid chamber through

said liquid supply means.

31. A ligquid supply system according to claim
29, wherein saild liquid chamber is closed by sealing
20 said liquid supply portion and said air introducing
portion respectively with seal members; and
said liquid supply means and said air introducing
means respectively include needle-shaped members for
penetrating said seal members.
25
32. A ligquid container comprising:

a liquid chamber directly containing liquid;



wherein said pillar-shaped nenber is provided higher 15 than said gir T 2006
i ntroduci ng portion and between said |iquid supply portion and said L55P
introducing portion. 39. Aliquid container according to claim38, 20
wherein said pillar-shaped nenber is provided in plural units with a gap
therebetween in the vertical direction of said liquid chamber. 40. An ink
jet recording apparatus for 25 discharging liquid ink for recording on a
recording nedium conprising: holding nmeans for detachably holding a
recording 20 SEPT 2006 88 head for executing recording by discharging ink;
a liquid container according to any of clains 1 to 4, 6 to 12, 15, 18 to 21
for containing ink tQ he .s jed to said cordi head; lLiquid supply
unit for connectiﬁgléﬁwfdr%ﬁﬁ#%Yn%oﬁ%éanaﬁgggéﬁﬁqﬁiﬁﬁ% %d%%? OrBortion of
said liquid &l ners ¢ her by sHpply bRg k- i al | Qb anber to said
recordi ng hea&ggfongyﬁtr1yﬁ§ }ng Eischg$gé g%%%:ﬁ%éﬂgecgraﬁ%g head and
communi cati ng 1kQnfihe iDtesi9r19husal enhiied tchaiere e éhibhe air  through
said air introducing portion of 'said liquid container; and suction nmeans

for forcedly suckiarg dihe imkréducsagdpbeeobdi pgoRaabd 1in the bottom

5 portion of said liquid chamber and adapted to
introduce air into said ligquid chamber so as to
maintain a constant pressure in said liquid chamber
along with the liquid supply by said ligquid supply
portion; and

10 at least a rib provided protruding from the
internal wall face of said liquid chamber;
wherein said liquid supply portion and said air
intreoducing portion are provided mutually close and
in a deviated manner c¢lose to an end of the liquid

15 chamber.

33. A liquid container according to claim 32,
wherein said rib is positioned higher than said air

introducing portion.

20
34, A liquid container according to claim 32,
wherein said rib is provided between said liquid
supply portion and said air introducing portion.
25 35. A liquid container according to claim 32,

wherein said rib is provided on mutually opposed

positions of mutually opposed two internal wall faces



41. A liquid agitating nmethod for agitating the liquid in a liquid
container including a liquid chanber containing liquid; a liquid s
portion provided in the bottom portion of said |liquid chanber 20 for
supplying the liquid in said liquid chanber to the exterior; an air
introducing portion provided in the bottemportion of said |iquid chanber
and adapted to introduce air into said I'iquid chanber; and a rib provided
on the internal wall of said liquid chanmber, 25 the nmethod conprising: a
step of supplying the liquid in said liquid chanber fromsaid |liquid supply
portion to the 20 SEPT 2006 89 exterior; and a step of introducing air
fromsaid air _dntr. Ci Ng. pori | i.nto said |iquid chanber so as to
mai nt ai n consfgkgﬁﬁé?%%éggﬁr%E%ﬁﬂggfd | i quid chanber, 5 decreasing by the
liquid supply fromsaid |iquid supply portion to the exterior, and
generating a flow in the liquid in said liquid chanber directed directly
or indirectly toward sal d ¥dbid 18cALaiAeti Q86 radniatiNdyeihogz according to
claim 41, wherein said step of supplying liquid fromsaid I|iquid supply
portion to themden daidctidessaaspepl aef sheieetlinemteki sgnhbethihguid in
said liquid chanber.

5 the mutually opposed two internal wall faces of said

20 SEPT 2006
upply

liguid chamber.

37. A ligquid container according to claim 36,
wherein said pillar-shaped member is provided in a
10 position ceollided by a rising liquid flow generated

in said ligquid chamber.

38. A liquid container according to claim 36,
wherein said pillar-shaped member is provided higher
15 than said alr introducing portion and between said
liquid supply portion and said air introducing

portion.

39. A liquid container according to claim 38,
20 wherein said piilar-shaped member is provided in
plural units with a gap therebetween in the vertical

direction of said liguid chamber.

40. An ink jet recording apparatus for
25 discharging liquid ink for recording on a recording
medium, comprising:

holding means for detachably holding a recording



10

15

20

25

20 SEPT 2006

head for executing recording by discharging ink;

a liquid container according to any of claims 1
to 4, 6 to 12, 15, 18 to 21 for containing ink to be
supplied to said recording head;

a liquid supply unit for connecting said
recording head and said liquid supply portion of said
liquid container thereby supplying ink in said liquid
chamber to sald recording head along with the ink
discharge from said recording head and communicating
the interior of said liquid chamber with the air
through said air introducing portion of said liquid
container; and

suction means for forcedly sucking the ink in

said recording head.

41. A liquid agitating method for agitating the
liquid in a liquid container including a liquid
chamber containing liquid; a liguid supply portion
provided in the bottom portion of said liquid chamber
for supplying the liguid in said liquid chamber to
the exterior; an air introducing portion provided in
the bottom portion of said liquid chamber and adapted
to introduce air into said ligquid chamber; and a rib
provided on the internal wall of said liquid chamber,
the method comprising:

a step of supplying the liquid in said liguid

chamber from said liquid supply portion to the



10

20 SEPT 2006

exterior; and

a step of introducing air from said air
introducing portion into said liquid chamber so as to
maintain constant the pressure in said liquid chamber,
decreasing by the liquid supply from said liquid
supply portion to the exterior, and generating a flow
in the ligquid in said liquid chamber directed

directly or indirectly toward said rib.

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

cf forcedly sucking the liquid in said liquid chamber.



