WD 03/ 066336 PCT/JP03/01134 DESCRI PTI ON PRESSURE ADJUSTMENT MECHANI SM
LIQUI D TANK, LIQUI D PROVID NG DEVI CE, | NK CARTRI DGE, AND | NKJET

PRI NTI NG WieRARSdi36 5 TECHNI CAL FI ELD The present inventi acwmepoabasito a
pressure adjustnent nmechanismfor an inkjet head device, and an inkjet
printer that uses the pressure adjustnment nechanism 10 Specifically, with
this pressure adjustnent nmechanism a driving nechani smcan use a | ow
driving force when ink is provi deBEFERERTI®k subt ank provi ded at the

i nkj et head device wth the inside of the subtank being open to the
outside air. Specifically, the inkjet printer uses the pressure adjustnent
15 nechanismto provide ink to the inside of the subtank while adjusting a
pressure of the subtarkssUH® peseNENTNMEOLANTEM| SQoUuebatresk | o yutinui d
tank, a liquid providing device, an ink cartridge, and an inkjet printer
(1 nkj et progdfirRgNaPRRy adalS )ikl @ ARARKERPUN AR kG- pRIkSING Kpi@lSRect i ve
vi ew showi ng di sassenbl ed ‘el ements that are used at a conventional inkjet
head device of an inkjet printer. In Fig. 1, the reference nunber 10 25
designates a lever, 13 a driving mechanismfor driving the WO 03/ 066336

PCT/JPOB/%%%%%ICA% FIELD

The present invention relates to a pressufe
adjustment.mechanism for an inkjet head device, and an inkjet
printer that uses the pressure édjustment mechanism.

10 Specifically, with this pressure adjustment mechanism, a
driving mechanism can use é low driving force when ink is
provided to én ink subtank provided at the inkjet head device
with the inside of the subtank being open to the outside air.
Specifically, the inkjet printer uses the pressure‘adjustment

15 mechanism to provide ink to the inside of the subtank while
adjusting a pressure of the subtank. -

.The present invention also relates to a ligquid tank,
a liquid providing device, an ink cartridge, and an inkjet
printer (inkjet printing apéaratus).

20

BACKGROUND ART

Fig. 1 is’ a~perspective view showing disassembled
elements that are used at a conventional inkjet head device of
an inkjet printer. 1In Fig. 1, the reference number 10

25 designates a lever, 13 a driving mechanism for driving the



| ever 10, 20 a carriage for mounting an inkjet head thereon, 21 an air

rel easing pin,.22 a negative pressure pin, 23 an elastic nenber, 30 a
subt ank maoni3edese the carriage 20 for holding ink, 31 arpcairros/elieasi ng
opening used for adjusting a 5 pressure inside a subtank case to be an

at nospheric pressure, 32 a negativezpressure |lever, 40 an inkjet head
(hereinbelow, referred.to as a head), 50 an ink cartridge, and 51 a
connect i oAe¥abel§ or2tonfectiaget ART | AMRUEMT fdgénEDet dhede Thaistank 30 to
provide ink to the subtank 30. 10 In the case of an inkjet printer that

i ncl udes Rheancatit rielgesiogt ailni ng2 a2 | zagptiaeopnesofire nkin orZ23amni nkj et
printer for producing high quality imge, when the ink cartridge and the
head are aftkaehedndnbdie 30akr kageahogrdilieted ohhehwetghtiafe tdve foar ri age can
affect the operation the head 15 so as to cause the inmage to be out of the

correct p%i&iﬁq Ak e bl BBt PE1EAEIARIHLAnWOLKSa FOF ddyusdiedsan, as
showmn in Fig. 1, the ink cartridge 50 1s disposed external to the

The catri 85905 20T iRn = ACCLRE o 3t cobara 51 LERe St ane g e o "

positive, _ink | eaks, (is exuded)_ fromthe head 40 due to, the, i.ght of the
ink in thd?sBbRaPR-EF PAESSPEPnYRYST | 44 &0 &élééEEa]Pﬁa%o‘% Sie PN de

pressure of the subtank 30 to be negative. Such pressure setting becones
i npor t ant TRAEATERKEY #2858 Bcaed ed P ratn He WEAFLIAEBWeIRF Ok e i nk can be

m xed with air WO 03/066336 PCT/JP03/01134 -3
connection tube for connecting the ink cartridge 50 to the

subtank 30 to provide ink to the subtank 30.

10 ' In the case of an inkjet printer that includes the
cartridée containing a large amount of ink, or an inkjet
printer for producing high quality image, when the ink
cartridge and the head are attached in the carriage together,
the weight of the carriage can affect the operation the head

15 so as to cause the image to be out of tne correct position at
the time the carriage 20 works. For this reason, as shown in
Fig. 1, the ink cartridge 50 is disposed external to the
carriage 20, and the subtank 30 that temporarily holds ink is
mounted on the carriage 20.

20 When the inside pressure of the subtank 30 is
positive, ink leaks (is exuded) from the head 40 due to the
weight of thé ink in the subtank 30. Accordingly, it is
necessary to set the inside p;eésure of the subtank 30 to be
negative. Such pressure sétting becomes important when ink is

25 ejected from the head. However, the ink can be mixed with air



that enters the subtank 30 fromthe ink cartridge 50 or the connection
tube 51. As a result, an anount of the air in the subtank 30 gradually

i ncr easesyvoadetdzer eby, the inside pressure of the subtardCT3PovhEBgeS SO
as to degrade the image 5 forned by the ink. In order to deal with this
problem the ratio of the air inside-the ink cartridge 50 as well as the
inside pressure of the ink cartridge 50 are periodically controlled so as
t o beconethdfe ewtagisndhevarpeank By frpm §hg pek spretsidesy PEWEhBRIF ng

di sassenbl ed 10 elenents of the subtank 30. The subtank 30 includes a case
33 havi ngorate@pproxivivet 8Ly rkctangeudr  uppeanwiatt FDdheanirapproxé mat el y
rectangul ar bottomwall 39b, and three approximately rectangul ar side

wal |'s 39csufiehk GRS@radubasy ONerLRess ,Sked. thdheppubinankndfdéur t her
includes a-film34 for 15 covering the one open side of the case 33, an

el astic E{%giﬁsrg%ff UnePEESSLAY Stdq%ﬁainlg@‘s?é’oféé)%é hedragiedenef i hige case 33

via ap and a negative pressure lever 32 that is elastic and

pl at e-shaped a resses,the_film 34 .towards i.nsi th ase 33
from the %’Er%‘?cgiygft ehénéasel%frrgﬁ]re ts?e;gt%i—"ggwig% r#a gmg&grﬁ'tﬁ% the force
on the film34 exerted fromthe .inside b% th elﬁftic nggber §6 is |larger
than the ¥FaFt® Un thengifi RS aEe Shs & CRERFEARE ot SSa&0y fRethRgati ve

| ever 32. Accordingly, at the initial setting, the film34 is pressed
out war ds. iThiddairascedeposi thoninf aaraEriidpm @& Jeq S19hiREdCBYL?5 t he
negative pressure |lever 32 and the elastic nmenber 36 WD 03/ 066336

PCT/ JP03/ 8ddi3¢b1l-ell so as to become the original values.

Fig. 2 is a perspective view showing disassembled
10 elements of the subtank 30. The subtank 30 includes a case 33
having an approximately rectangular upper wall 3%a, an
approximately rectangular bottom wall 39b, and three
approximately rectangular side walls 39c. The case 33 has one
open side. The subtank 30 further includes a'film 34 for
15 covering the one open side Qf the casé 33, an elastic member
36 forApressing the film 34 from the inside of the case 33 via
a plate 35, and a negatiye'pressure lever 32 that is elastic
"and plate-shaped and presses the film 34 towards the inside of
the case 33 from the outside of the case 33. The setting is
20 made such that thé forcé on the film 34 exerted from the
inside by the elastic member 36 is larger than the force on
the film 34 exerted from the outside by the negative lever 32.
Accordingly, at the initial setting, the film 34 is pressed
outwards. The balanced position of the film 34 determined by

25 the negative pressure lever 32 and the elastic member 36



changes in accordance with the change in the inside pressure

of the

subtank 30 during the operation. When an anount of the ink in the subtank
30 decreaw®s)3/bbss6fil m 34 is pressed inwards, acconpanyi rgTires/echange
(reduction) of the inside 5 pressure. In a nornmal state, an air releasing
opening 31 provided on one of the sikde walls 39c is sealed with an

el astic nenber 311 such as a spring, a sphere 312, an elastic nenber 313
such as rgbbages ainl aceula®ts vhsh theosdlapasodnathe1bnotde RASEsHE6t her .
Also, in a normal state, an ink providing opening 37 provided on the upper
wal | 39a off the sasenr33 30s duseabethai ddeaatienast Wheneabexm@itt suchhas a

spring, a sphere 372, an elastic nenber 373 such as rubber,

and a cap 374

that cl osekyigopt@cduidnk anedanothess, T spheres 84 2o0auke3i72 are 15
pressed by the elastic nenbers 311 and 371, respectively. The ink

i di : ' : f ik tshat fl t
Phe. subt ane 30T F o P CarL Y] a8 ST e taeREctt ot Uk 61 shown in

Fig. 1
subt ank 367TRB™Rir 20 rel easing opening 31 becomes open whe
rel easing pin 21 provided on_the carriage 20 shown in Fig.

and thereby, the flowing ink is provided to the inside of the

nthe air
1.is pressed

i nwards to adjust the ihIF8Pr &atite F e TSIBLIARIIBPETHIY rdgat i ve
pressure pin 22 of the carriage 20 presses the negative pressure |lever 32
of the subrankdsd @5 dnewarfddher shde ealdt S9deis Fhated switth@mnegati ve

pressure pin WO 03/066336 PCT/JP03/01134 -5
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elastic member 311 such as a spring, a sphere 312, an elastic
member 313 such as rubber, and a cap 314 that closely contact
with one another. Also, in a nérmal state, an ink providing
opening 37 providedlon the upper wall 3%9a of the case'33 is
sealed with an elastic member 371 such as a spring, a sphere
372, an elastic member 373 such as rubber, and a cap 374 that
closely contact with one another. The spheres 312 and 372 are
pressed by the elastic members 3i1 and 371, reépectively. The
ink providing opening 37 becomes open by the pressure of the
ink that flows to the subtank 30 from the cartridge 50 via the
connection tube 51 shown in Fig. 1, and thereby, the flowing
ink is provided to the inside of'the subtank 30. The air
releasing opening 31 becomes open when the air releasing pin
21 provided on the carriage 20 shown in Fig. 1 is pressed
inwards to adjust the inside pressure~of the subtank 30.

The negative pressure pin 22 of the carriage 20
presses the negative pressure lever 32 of the subtank 30

inwards from the outside. That is, the negative pressure pin



22 is pressed inwards so that the negative pressure lever 32 can be noved
towards the inside of the subtank 30, and the inside capacity of the

subt ank 3Woc@reeBer ease. The el astic nenber 23 is provi dedtipo3/basci ng t he
negative pressure lever 5 32 and the negative pressure pin 22 to be
separated fromeach other. Thereforeg-in a nornmal state, the negative
pressure |ever 32 and the negative pressure pin 22 do not contact each

ot her due %20 i6heresaed i@WﬁﬁeﬁOZBhaEnﬂti%é’lQﬂ?éria‘tei presturhel 9%ag 2 head

devi ce having 10 the above-described structure, the air releasing pin 21
IS operated be vpesd thwevaaids rtbkeasshde openihreg s8bjtaakd30 heandegat | ve
pressure pin 22 is operated to press the negative pressure |lever 32 inward

so that annsiskdeagapasi of ehet Babtsubt ankea30 deareh8EONETHEMIGRE:  cThen, in
the state in which 15 the subtank 30 has the reduced capacity, the subtank

30 is fi Heﬁﬂ_e}?’: bh ko dohe shpkepEOViZing QR Qitﬂgeg’gretﬂﬁé hided ink is

detected by filled ink detection sensors 38 di sposed e upper part of

t he subta ; sed on.the result dete by the filled ink detection
tomsord oa2 3fa FRe AR LReSheR ULt T L Dbl BERLELLEE A SRR L O
this contr%l, the  volunes qof air and ink inside the subtank 30 are

det er mi ne@ e FhenTheHRF LS Bl BaRPHEAbperitfy 3¢ BegrbEER.PISFSHE state in

which the air releasing opening 31 is closed, the negative pressure |ever

32 that i3eRerd3atanheinngradtpysi provsuze 25y éledsetobycorramti wgchhe

inward pressing force on the negative WO 03/ 066336 PCT/JP03/01134 -6
other due to the elastic member 23.

" In the operation of the inkjet head device having

10 the above-described structure, the air releasing pin 21 is
operated to open the air releasing opening 31, and the
negative pressure pin 22 is operated to press the negative
pressure lever 32 inward so that an inside capacity of the
subtank 30 can become reduced. Then, in the state in which

15 the subtank 30 has the reduced capacity, the subtank 30 is
filled with ink wvia the ink providing opening 37. The filled
i;k is detected by filled ink detection sensors 38 disposed at
the upper part of the subtank 30. Based on the result
detected by the filled ink detection sensors 38, providing of.

20 the ink is controlléd. In accordance with this control, the
volumes of air and-ink insiae the sﬁbtank 30 are determined.
Then, the aif releasing opening 31 is closed. 1In the state in
which the air releasing opening 31 is closed, the negative
pressure lever 32 that is held at the inward position is

25 released by removing the inward pressing force on the negative



pressure | ever 32. By perform ng such an operation, it is possible to
control the inside pressure of the subtank 30 to be a constant negative
pressur e, wan/obes3st abi | i ze i nk ejection characteristics~dcmires/maad 40. 5
Fig 3. is a perspective view show ng an exanple of the structure of a
driving nechani sm provided at the nmabhr body side of the printer for
pressing and noving the negative pressure pin 22 and the air releasing pin
21.° I n Fi gressuxqelevast érencBY nedber M H SicgnateSPRr ¢+ 'ehidt,, 1¥128n air
releasing 10 pin pressing part, 12 a negative pressure pin pressing part,
14 a cam pdSsibkolEnciahtrbé aheelmstide prmssere 07 theengurankHR0 sensor),
and 18 a rotational shaft. The lever 10 includes the air releasing pin
pressi ng part ddndnipressiciget beeddure f @ingiasongtpbnl 2ds iand etjeethegat i ve
pressure pin pressing part 15 12 for pressing the negative pressure pin'22.

The pressing.,phase Of-d ereknatnahicipthe air releasing pin pressing part
11 presses t%e alr releasing pin 21 is different fromthe pressing phase

or level at which the negative’ . pin . ' par t resses the
negati've pressure p?ﬁ‘ﬁgg bft% g%@%ﬁ%@%bl ngﬁﬁgggkgggﬁ%{ﬁ?%§1iﬁggghase,
when the |ever 10 is operated, the air r.el easing_openj 31 i.s e open
by the aiFheréﬁﬁ%%?ﬁﬁeéﬁ%ﬁiﬂﬁlﬁfﬂgiﬂeﬁﬂﬁQﬁ%?'Pﬁ@vggagt?Ee g?%&rggg%ver 32
is pressed. Furthernore, with this difference in the pressing phase, after
the air reféasphgtis PNty ApycRro e d9d HRYLDY the AT &Peasi ng

opening 31 is thereby made closed, the WD 03/066336 PCT/JP03/01134 -7
pressure pin 22 and the air releasing pin 21. In Fig. 3, the

reference number 10 designates a lever, 11 an air releasing

10 pin pressing part, 12 a negative pressure pin pressing part,
14 a cam, 15 a solenoid, 16 an elastic member, 17 a sensor (HP
sensor), and 18 a rotational shaft. The lever 10 includes the
alr releasing pin pressing part 11 for pressing the air
releasing pin 21, and the negative pressure pin pressing part

15 12 for'preSSing the negative pressure pin 22. AThe préssing
phase or le&el at which the air releasing pin pressing part 11
presses the alr releasing pin 21 1s different from the
pressing phase or level at which the negative pressure pin
pressing part 12 presses the negative pressure pin 22. With

20 this difference in the pressing phase, when the lever 10 is
operated, the air releasing opening 31 is made open by the air
releasing opening pin 21 before the negative pressure lever 32
is pressed. Furthermore, with this difference in the pressing
phase, after the air releasing pin 21 is moved outwards, and

25 the air releasing opening 31 is thereby made closed, the



pressing force acting on the negative pressure |lever 32 by the negative
pressure pin 22 is released. The elastic nenber 16 drives the lever 10 to
nove i n Woeosdieeaet i on opposite the direction of pressing rRdTeIPB3/nEgat i ve
pressure pin 22 and the,air releasing pin 21. The rotational shaft 18 to
which the cam 14 is attached is proyided for noving the |lever 10 so as to
performthe pressing operation of the negative pressure pin 22 and the air
rel easi ngPpess 20 IRIEENPEHYIEgOR Hd1g GrealRitéicoPrepRuFtlaviedndl BY &haft 18,
the cam 14 acts on'the lever 10 so as to nove (rotate) the |lever 10. The
sol enoi d d5gharengpraesisiappelini 82 jw mdlgedeflor rotating the rotational shaft
18. Afiller provided on the rotational shaft 18 rel eases/shields the
sensor 17 so that thgeenserid/measedeat®clriachofBe pDSTdt A0 b bR of the

rotational shaft 18. The above-described ink filling operation in which
the subtank 30,14 ddddied wpbBsiok tie RGeskadnt be HEgaline qBressure pin 22
and .the air releasing pin Is referred to as an air releasing filling

operation, In the air releasing,20 filling operatio it 1.5 possible to
coop & pr Bl T e e B R AR F0d et Lt i e - PRERE Db ank 30,
and an anount, of the air _in the subtank 20 at desired valJ yes. On the

ot her han8otakenad [ShefitndSoperBtich §ir ﬁﬁpcﬁ4oh?ya?FﬂFqg§ *Brovided to the

subtank 30 w thout pressing the negative 25 pressure pin 22 and the air
rel easi ngpppided ifon abginegdthe EevaaD 19350663360 PETY JPOUB/the1BEess gng

operation of the negative pressure pin 22 and the air
releasing pin 21. Accompanying the rotation of the rotational

10 shaft 18, the éam 14 acts on the lever 10 so as to move
(rotate) the lever 10. The solenoid 15 having a flapper is
provided for rotating the rotational shaft 18. A filler
provided on the rotational shaft 18 releases/shields the
sensor 17 so that the sensor 17 can detect a home position

15 (HP) Qf the rotational shaft 18.

The above—deséribed ink filling operation in which .
the subtank 30 is filled with ink by pressing the negative
pressure pin 22 and tﬁe air releasing pin 21 is referred to as
an alr releasing filling operation. In the air releasing

20 filling operation, it is possible to keep a pressure in the
subtank 30, an amount of the ink in the subtank 30, and an
amount of the air in the subtank 20 at desired values. On the
other hand, an ink filling operation in which only ink is
provided to the subtank 30 without pressing the negative

25 pressure pin 22 and the air releasing pin 21 is referred to as



a normal filling operation. In the normal filling operation, the air
anount in the subtank 30 that has gradually increased 1is not controlled,
so that tWwe® i3ns6xde pressure of the subtank 30 is shifted Hamarozodesi r ed
value. 5 Fig. 4 is a partial schematic illustration for a |ever operation
mechani sm provi ded at the main body -gf-the printer. In the above-described
structure, in order to press and nove the negative pressure pin 22 and the
air rel easi AgrmplnfPliling dpersdgdessar yntehapsinpaa féﬁéémﬂdm%@ﬂi@@er 10
that 10 is larger than the reaction force by the negative pressure pin 22
and t he aither eieasnognipiim 2he Asbshon3® ntHatghad, grathel 1y cmerdzisedal
structure of the cam 14, the lever 10 is rotated counterclockw se by the

cam 14, the eam d4nbeiMGd 0t edatl EEKW S Y phriesthiotabf onad Sitakhkl8.
Accordingly, the 15 reaction force RL by the Iever 10 acts on the

rot ati onalynshaf 4.2 Ly d td force R2 that drives the cam 14
305ha %hlé{%&‘%fﬁmja d@sieka %%Fﬁg.

to rotate in the direction opposite the desired operation direction. For

this r‘gason, in .ordeEt;. to Z{]ot at e
-1
i'gh

5 tahfig msé'l’?'e tan‘c”g\ig Lhe JE:F(yner 10, a motor
or a solenoid that has?a LB I ngCIBICE i ¢ EBRVERTTShaITY Qused as a

driving nmechanismat  the nmain body of the printer for operating the |ever:
10.  Howev&VeTt ABSER F1qTe MesdieRd Shi PFP M b &ratt6n™AsRdROtd He Y& f or med
only when the air anount inside the subtank 30 increases, and in reality,
t he neces®IAPLEFequEnCihfabove-dppcr 28ed e teasitnget i i1 edepecaiivensi s nmuch
smal l er than that of the WD 03/066336 PCT/JP03/01134 -9
and move the negative pressure pin 22 and the air releasing
pin 21, it is necessary to apply a force to the lever/lO that‘
10 is larger than the reaction force by the negative pressure pin
22 and the air releasing pin 21. As.shown in Fig. 4, in the
conventional structure of the cam 14, the lever 10 is rotated
counterclockwise by the cam 14, the cam 14 béing rotated
clockwise by the rofational shaft 18. Accoxrdingly, the
i5 reaction force Rl by the lever 10 acts on the rotational shaft
18 to apply a rotational force R2 that drives the cam 14 to
rotate in the direction opposite the desired operation -
direction. For this reason,'in order to rotéte the cam'l4 to
move the lever 10, a motor or a solenoid that has a highA
20 driving force is conventionally used as a driving mechanism at
the main body of the printer for operating the lever 10.
However, the air releasing filling operation needs
to be performed only when the air amount inside the subtank 30

increases, and in reality, the necessary frequency of the air

25 releasing filling operation is much smaller than that of the



normal filling operation. Accordingly, in terms of the manufacturing costs
of the printer, it is not wise to use the expensive notor or solenoid for
the air reloemmeengefilling operation having the | ess necesaryposouaguency. 5
Figs. 5A, 5B, and 5C are illustrations for the |ever operation at the
carriage on which plural-color subtagks are nounted. The order of the

| ever operation procedure is fromFig. 5Ato Fig. 5C. In Figs. 5A through
5C, the subtrapksiilhing strewarichat Zeeqrsipedd t énaterns & f tircof colors (in
this 10 exanple, four colors) are provided on the carriage 20. In the

dr awi ngs, mahnfaeteatidgqetes o2laht hpougte21dt asdnoegatiseveco prsesshee pins
22a through 22d that correspond to the respective subtanks extend fromthe

carriage 2Qpeh8ivexadiiie or kB1ERE1&aEEr Ofhd WiRJrb0ePEBSS Aiha ialyr rel easing
pin 2la and 15 the negatlve pressure pin 22a located at the nost left side

of * the carriage.20,yhen, seen; LLOMINS fiy Shdgybpcper form the air

r el easi ng I'ng opera e alr ing pirns” 21b through 21d and
t he negative pressur i 22h_t hroygh. 22d af . the ot her ubt
corres%ondlng to théﬁﬁgh fﬁbgphr%ﬁgh&%fﬁxﬁdl&ﬁﬁtﬁ?ﬁéoﬁibg gh 22d are
al so successively pressed by the |ever 10, acconpanyin the novenent of
t he carrlé@@eEOOP%W%ﬁFOQI%@séhéfF%E?%QgﬁnQ¥éWh§GBtgEREa%J%P%ﬂﬁ SHPERBYS Wi t h
the ink, the air anobunts in the subtanks becone |arger than in the case
wher e theaappmgmt%de dihe peHeasthgtii¢ |ldvey operation prpEEluger f.or ned.

Furthernore, in this case, the inside pressures of WD 03/ 066336
PCT/ JPO3/ @td84Fig1l(BA to Fig. 5C. . In Figs. 5A through 5C, the subtanks

(not shown) that cofrespond to a plurality of éolors (in this

10 example, four colors) are provided on the carriage 20. In the
drawings, air releasing pins 2la through 21d, and negative
pressure pins 22a through 22d that correspond to the
respective subtanks extend from the carriage 20. For example,
in the case of tying to press the air releasing pin 2la and

15 the negative pressure pin 22a located at the most left side of
the carriage 20 when seen from the pin side to perform the air
releasing filling operétion, the air releasing pins 21b
through 21d and the negative pressure pins 22b through 22d of
the other sqbtanks corresponding to the pins 21b through 21d

20 and pins 22b through 22d are also successively pressed by the
lever 10, accompanying the movement of the carriage 20. When
these affected other subtanks are not filled with the ink; the
alr amounts in the subtanks become larger than‘in the case
where the appropriate air releasing filling operation is

25 performed. Furthermore, in this case, the inside pressures of



t he suntanks cannot be controlled to be a desired value. Furthernore, in
the related art, generally, an inkjet printing apparatus is applied to an
i mage priwaoigeeadppar at us or an i nmage form ng apparatus st/ ®83/611ps i nt er,
a 5 facsimle machine, a copying machine, and a plotter. A printing head
of the inkjet printing apparatus inclijgdes a nozzle for ejecting ink, a
ejection room (a pressure room a pressurized liquid room or an ink
passage) tth&t sephwis czanewt Wet Fonheohbed %@, bgnd epgigyd genléreat i on neans
for generating 10 energy that is used for pressurizing the ink in the
ejection room Wenranthamgeed,s inetbe desllaredpaper, bynarskiy.alanprinter, a
carriage is noved in a main running direction, paper is fed in a
sub-runni ngxget est i OMnARGHaRe tuBK, s Sah Baedof éﬁ”lﬂh‘él?e PFifingg head.

| nstead of paper, any nediumon which the ink 15 will adhere nmay be used.

In such aa%g%'ﬁgjg%é”&% rrdé itggrﬂglgﬁfé%%aé&%ksuﬂﬁfgg % & frovided to

the printi nount e ner a e printing head .
d [ trid . ink tank) that f id i nk di d
o0 o "SRRI 900t 20 Lk Lank e PR feg Lpic e i sposed

printing head may be di sposed on the carriage. An approprjate ink nmeniscus
needs to BERSEREdRI dhéhfoz2kechopei o REPREGEIRNEICHST &n i nk
cartridge is used. Furthernore, it is necessary to prevent bubbles or foam
from 25 baeagleofed]datiaddinkeona edrgtidie teead (RspHesposedoos.ag8 to WO
03/ 066336 PCT/JP03/01134 -11

pressurized ligquid room, or an ink passage) that communicates

with the nozzle, and energy generation means for generating
10 energy that is used for pressurizing the ink in the éjection

room. When an image is recorded on paper by a serial printer,

a carriage is moved in a main running direction, paper 1is fed

in a sub-running direction, and thé ink is ejected from the

printing head. Instead of paper, any medium on which the ink
15 will adhere may be used.

In such a serial inkjet printing apparatus, ink
needs to be provided to the printing head mounted on the
carriage. Generally, the printing head and an ink cartridge
(or an ink tank) that provides ink are disposed together on

20 the carriage. The ink cartridge integrally formed with the
printing head may be disposed on the carriage.

An appropriate ink meniscus needs to be formed at
the nozzle hole‘df the head when such an ink cartridge is used.
Furthermore, it is necessary to prevent bubbles or foam from

25 being formed. In addition, when the head is disposed so as to



be oriented in the downward direction, the ink needs to be prevented from
droppi ng and | eaking fromthe nozzle. For these reasons, the ink pressure
needs to b® @getssve. Accordingly, an inkjet printing appaTatrayotibat has a
porous 5 ink absorption body for absorbing the ink and that generates a
negative pressure is wdely used. |njanother usage exanple, a subtank
having a small capacity is disposed on the carriage, and a nain cartridge
havi ng a bargeiempstiiny the doepeosedl diradidomi hhéodyk siafglsoftolbet he
printer. In this arrangenent, the ink is supplied to the subtank fromthe

mai n cart pikggenths masaddabpbbeg emd ekying deom the thezLlase wbere the only
ink cartridge is disposed on the carriage wthout using the main cartridge

at the majpshody; side, thbeihRko caddurdgrBgeds bO heydeRlaced 15 with new
one when the ink cartridge runs out of the ink. Accordingly, when the ink

is freque él sg%_for hi.gh. speed. .printing. or iﬁﬁgggﬁkj%y ILDBgE Printing,
t he cartrg ﬁérﬁﬁp g £6 gﬂ?égﬂgcégghépgp réqu%%t y. thepogﬁer hand,
when the  capacity aof the ing cartridge is. nmade |arge, the wei ?t of the 20
entire caF?Fa@‘%s%‘Xﬁdﬁés PE¥ g ‘?rm% 3,11ei fnlﬁe%%‘%rédshatdigfeﬂegg t°td nmove
the carriage at a high speed, and further, the size of the carriage and
the |i ke bBegehEse Ife§eurenis addie a8t hat, the out put energy of the
notor for driving the carriage needs to be |arge. Mreover, the weight of
the 25 carriage changesnsithaif isage |gxamgyd e, hat stheampvierraing AWOs031066336
PCT/ JP03/ 01134 -12
capacity is disposed on the carriage, and a main cartridge
having a large capacity is disposed at the main body side of
10 the printer. 1In this arrangement, the ink is supplied to the
'subtank from the main cartridge disposed at the main body side.
In the case Where the only ink cartridge is
disposed on the carriage without using the main cartridge at
the main body side, the ink cartridge needs to be replaced
15 with new one when the ink cartridge runs out of the ink.
Accordingly, when the ink is frequently used for high speed
printing or high quality image printing, the cartridge needs
to be replaced more frequently. On the other hand, when the
capacity of the ink cartridge is made large, the weight of the
20 entire carriage becomes large. Accordingly, it becomes
difficult to move the carriage at a high speed, and further,
the size of the carriage and the like becomes .large. In
addition to that, the output energy of the motor for driving

the carriage needs to be large. Moreover, the weight of the

25 carriage changes significantly, so that the movement



characteristics of the carriage change during the printing operation, and
it becones difficult to maintain stable printing accuracy. According to
Japanese Wwa a/@msn Pat ent Application 5 Nos. 10-128992 amtTLP02BG8D2, a
subtank having a small capacity is disposed on the carriage, and the main
cartridge having a large capacity is).disposed at the main body side of

the printer. The subtank is connected to the main cartridge by a tube.
Wt h thi sclstrastient e ivkeof tite icakcriingehehsude ahke by dber pasesind he ink is
supplied to the subtank fromthe main cartridge. Further, according to
Japanese &atanti oNo. 238580 Idecontad0 di¥iiesult . €o ,maimtaik prawvidi ng tube and an
air sucking tube are connected to the suntank. In the above-described ink
cartridgﬁmﬁgngﬂﬁ K.blrady the cartridge is sucked via the nozzle so that

t he negatiive pressure can be generated. The generated negative pressure is

mai nt ai ned by the pqrous _ body. wever 1 i e 4 Lhoyt, bei ng
used, and the absor%Fﬁar%bﬁ%.?%Fp Sﬁﬁfﬁgigﬁ% &égg??'I%% %ﬁp?%% Brinter

becones larger. In addition, using 20 the only ink cartrid di sposed on
the carri¥gfe ééh§§§9PﬁeaP%kiO?ﬁﬁﬁ@%&geanﬁPQt%?géﬁﬁvﬁqg ?hémégge of the
printer disclosed. in the above Japanese Laid-Qpen Patent plication Nos.
10- 12899 xapabity- 123888p9sed mye thise cRtbéafias PR ne¥b IRty CBF tat¢9%nd

noi sture, 25 the air enters the inside of the tube. Al so when the ink WO
03/ 06633hRCH R0ILRHE34apadBy is disposed at the main body side of

the printer. The subtank is connected to the main cartridge
by a tube. With this struéture, when the ink in'the subfank
10 decreases, the ink is supplied to the subtank from the main
cartridge. Further, according to Japanese Patent No. 3053017,
two tubes, i.e., an ink providing tube ana an air sucking tube
are connected to the suntank.
In the above-described ink cartridge, the ink in
15 the cartridge is sucked via the nozzle so thét the negative
pressure can be generated. The generated negative pressure is
maintained by the porous body. However, the ink is wasted
- without being used, and the absorbing body for holding the‘
waste ink in the printer becomes larger. In addition, using
20 the only ink cartridge disposed on the carriage causes the ink
shortage more often.
In the case of the printer disclosed in the above
Japanese Laid-Open Patent Application Nos. 10-128992 and 10-
235892, since the tube has permeability of air and moisture,

25 the air enters the inside of the tube. Also when the ink



supply unit is attached or detached, the air enters the inside of the
tube. Since the disclosed printers do not have a, function of discharging
the air nwoead/oesasth the ink inside the ink supply passagediires/oube), a

| arge anount of air enters 5 the subtank when the tube is used for a | ong
time, resulting in printing bei ng_?ggraded. Furthernore, in the printer

di scl osed in the above Japanese Patent No. ‘3053017, the ink is provided to
the subLagk yhidie the adichchsddbs dwraaeed,r olret hir serbtersk the0ingede di ngl y,
the air s not accunulated in the subtank. However, in this printer, it is

necessary.tg conpect UDRS, g1 4 MBlsdes priRectBkaprevi disg tube and the
air sucklgﬁgg?%b% o ttﬁggé%b?ank-.lPartsi cularly, in the case of the color

inkjet printjng apparatus, .eight tul . d to.b ofeat, LO+AS
respect i \féngﬁb?‘grﬁg BLHSRET RS S Znt}%%?ow%‘re}sl.@kll% t hi gn%gge,tt he

subt anks are noved wth the subtank being di sposed on t.h rriage, the
t ubes cohnkcEeRPID P%ﬂﬁ@g@udﬁ'—aﬁkgu}ﬁ@edatola‘rgfé’\?ea{%@ﬁagh%gtahla eglr%ggzlsat | east

equal to the length of the novenent of the subtanks, Accordin l%’ it 20 is
necessar yhtosabtrangetdre thleutabe| bhgiasthdPs & £RBY ptT Rt efre,sul&ﬁa to provide
a special punp for generating the negative pressure, resulting in high
manuf act yai pgieesi$ . bdIrsCldeguRBEe@F THE | NVENTION 25 It is a general object
of the present invention to WO 03/066336 PCT/JP03/01134 -14 provide a

pressure adj ust mentgpeahanicyd,t hat tpaaptascexr disclosed in the above
Japanese Patent No. 3053017, the ink is provided to the
subtank while the air is discharged from the subtank.

10 Accordingly, the air is not accumulated in the subtank.
However, in this printer, it is necessafy to connect two tubes,
that is, the ink providing tubeland the air sucking tube tp
the subtank. Particularly, in the case of the color inkjet
printing apparatus, eight tubes need to be connected to

15 respective subtanks corresponding to'four colors.

In this caée, the subtanks are moved with the
subfank being disposed on the carriage, the tubes connected to
the subtanks need to have lengths that are at least equal to
the length of the movement of the subtanks. Accordingly, it

20 is necessary to arrange the plural long tubes in the printer,
and to provide a special pump for generating the negative

pressure, resulting in high manufacturing costs.

DISCLOSURE OF THE INVENTION ~

25 It is a general object of the present invention to



relatively low driving force used for operation of a subtank that holds
ink, and an inkjet printer that uses this pressure adjustnent nmechanism 5
It i s anowoens/etysect of the present invention to provide PCT/ipgsrod3d ank in
whi ch a negative pressure in the liquid tank can be adjusted w t hout

i ncreasing waste ink, with a sinplejiructure. It is another object of the
present invention to 10 provide a liquid providing device that can
reliably msviide al pyessute alimsitmenhgneezahiom tthet| ekebles @ long time. |t
i s anot her object of the present invention to provide an inkjet printing
appar at us ndiattivahy pesk odmsitraplfercpr uséd ntpA @peaat-ang bf n®.suldkank i S

anot her object of the present invention to provide an ink cartridge having

a sinple sinachpl@si tvhighy dhenkhktcarididdoans LBEEOERLS Yolisted on a
head such as a prlntlng head, and a negative pressure in the ink cartridge

can be adkH?h%@m&h%rﬁéﬁpéﬂﬂékﬁas'”9 t he amount of waste ink. 20 According

to a first aspect of the present invention, there is-provided apressure

dj ust gent h f d head that
S oo b b LRSI SO 8102, Pt L0t

that is nDunt d on the carriage, tenporarily holds ink 25 provided froma
cartrldgeFmgﬁ&dEr%v}%ﬁﬁéqlﬁ?n$e&ﬁoW5FmearﬂﬁQ?“WEeOBFGEBQB% PCHh$P03/ 01134

-15 ink to the head; a-lever that is noved to adjust a pressure
liquid tank can be adjusted without increasing waste ink, with

a simple structure.
It is another object of the present invention to
10 provide a liquid providing device that can reliably provide
liquid to a printing head or the like for a long time.

It is another object of.the present invention to
provide an inkjet printing apparatus that can perform stable
printing for a long time.

15 . It is another object of the present invention to
provide an ink cartridge having a simple structure in which
the ink cartridge is integrally formed on a head such as a
printing head, and a negative pressure in the ink cartridge
can be adjusted without increasing the amount of waste ink.

20 According to a first aspect of the present
invention, there is provided a pressure adjustment mechanism
for an inkjet head device, comprising: a head that ejects ink;
a carriage that mounts the head thereon and moves; a subtank
that is mounted on the carriage, fémporarily holds ink

25 provided from a cartridge, and provides the temborarily held



i nside the subtank; and driving neans for noving the | ever selectively to
a first position of the lever or a second position of the |ever.

Speci f i caMoys/oees3shi s pressure 5 adjustnment nechani sm t hecauiPbaiok34 ncl udes
pressure adjustnment neans that. have air releasing control nmeans and
negative pressure control neans, the=mir releasing control neans are

provi ded on a side wall of the subtank, enabling an inside of the subtank
to be openéd tt® édheshaedaia lewed &habl Lagrovdr th0 adissteaopredmimubt ank to
be closed fromoutside air, and the negative pressure control neans

gener at e a.msegat ithe puleissik e andnsivdeihemsatd sfde mbuthbetheiTetd s pressure
adj ust nent nechanism the |l ever acts on the pressure adjustnent neans at

the first fuosiddioB1of téhe diavear ﬁ%&lﬁibﬂeoﬁalﬂ{é agrels odt s asd@econd
position of the carriage, and the acting on the pressure adjustnment neans

by the I eversilig ohebeased aluhhe ssecondoposi tign.alsthelever. Furthermore,

. ) s
in this pressure adjustnent mechani sm riving ans includes a cam
t hat cts @an %Re gever sa as to nmov th@ | ever, and neans f ﬂﬁﬁ%ﬁg tating
the cam IPfOSSETEPBISHIRLATS (FesSUPE-aG) USIMERE DRECRART St atdi the
carriage is at a first position of the carrjiage where the |ever does not
act on t h&FPEsShrE Dy FtERtl CAEARY eVRFFqY MeRes| aperneg@Hoired to the
first position of the lever, the lever is nmoved by the-driving neans 25 to
the first QFesSvrencettitle reaner, thadatherekaasiage costnol enkan® (G3/066336
PCT/ JP03/ 01134 -16 to the second position of the carriage with the |ever
bei ng at provided on a side wall of the subtank, enabling an inside of
the subtank to be opened to outside alr, and enabling the
10 inside of the subtank to be closed from outside air, and the
negative pressure control means generate a negative pressure
inside the subtank. Further, in this pressure adjustment
mechanism, the lever acts on the pressure adjustment means ét
the first position of the lever when the carriage is at a
15 second position of the carriage, and the acting on the
pressure adjustment means by the lever is released at the
second poéition of the lever. Furthermore, in this pressure
adjustment mechanism, the driving means includes a cam that
.acts on the lever so as to move the lever, and means for
20 rotating the cam. In addition, in this pressure édjustment
mechanism, when the carriage is at a first position of the
carriage where the lever does not act on the pressure
adjustment means even if the lever is mdved to the first

position of the lever, the lever is moved by the driving means

25 to the first position of the lever, and the carriage is moved



the first position of the lever to performair releasing control for the
subt ank and negative pressure control for the subtank. 5 Wth this
pressure wadj Bgbednt nechanism it is possible to realize wmroztisely | ow
driving force of the .driving neans, and to manufacture the driving neans
at a low cost. According,to a second @aspect of the present 10 invention
the pressure adjustnent nmechanismof the first aspect further conprises: a
plurality %f tYgbeaaksdt hesitira ofpGheedadniade Wwidiy ithgelehavebaing at
substantially sane structure as that of said subtank and-hold ink whose
types are e ffarent pofiooreach theheéeyea pbusatfidam efirl eyeessitpt have a 15
substantially sanme structure as that of said lever; and a plurality of

pressure agindsbenbr MeRdSsiainkabadr 8898ty ek s Hravicdedron tde wladiral ity
of subtanks, and have a substantially sane structure as that of said

pressure Qagjustnent means, wherein each of the plurality of pressure 20
adj ust nent neans receives acti.on applied by one of the plurality of |evers

(or eagh of the plurgljty ,of pressure _adjustnment ans are, activated by
one ofgthe pluralityﬁb%h ?%M%Fgfésﬂf?hag%%ibﬁﬁb §ﬁg§aﬁafﬂstﬁ5ﬁF3nechanism
it is 25 possible to performthe negative pressure control of the WO

03/ 066336 HOEPAPPE3FO1ISH 128 2 SEhEERKSLY nHdp&Hdaritpy ferceaeh Biter .

Furthernore, the tine \
. driving means, and to manufacture the driving means at a low

cost.
According to a second aspect of the present
10 . invention, the pressure adjustment mechanism of the first
aspect further comprises: a plurality of subtanks that are
mounted on the carriage, have a substantially same structure
~as that of said subtank and hold ink whose types are different
from each other; a plurality of levers that have a
15 substantially same struc£ure‘as that of said lever; and a
plurality of pressure adjustmenf means that are respectively
provided on the plurality of subtanks, and have a
substantially same étructure as that of said pressure
adjustment means,‘wherein each of the plurality of pressure
20 adjustment means receives action applied by one of the
plurality of levers (or.each of the plurality of pressure
adjustment means are activated by oné of the plurality of
levers) . ﬂ
With this pressure adjustment mechanism, it is

25 possible to perform the negative pressure control of the



required for providing ink to the subtanks with the insides-of the

subt anks being open to outside air can be reduced. In addition, it is
possi bl e Wo de@egs3a st abl e i nside pressure of 5 each subt arHCT/HRozoridi ng to a
third aspect of the present invention, in the pressure adjustnent
mechani sm of the first aspect or the-second aspect, the pressure

adj ustnent neans include an air releasing pin that enables an air

r el easi ng sibtepkeni ngldramiedtdn dheescibtaitiert.o Feropenesrandhdd ased so as to
performthe air releasing control, the negative pressure neans include a

negative RegSSHE® UM ﬁr@@hd’iﬁtﬁe&nﬁ Parthofsudtwakk weenstid utdsngekhgrsubt ank
so as to control a pressure inside the subtank to be a desired negative

pressure, hheg) ﬁké‘-%a‘ln@sggéntgg 81l easi Bgph ddie negative

pressure pin at rst position of t ever e carriage is at

t he secon 95|t|o af the cg gge$ and th hever :garated fromthe
air releaglﬁg pith a 1ﬁhgoﬁgé S G 8P fns% RS p8Ei ti on of
t he | ever, and the air reIeaS|ng pinis 20 separated fromthe negative
pressw? e BRANI FREARdtical direction. Wth this pressure adjustnent

mechanism it is possible to performthe pressure control of the subtank

at a predeterm ned Astasaddige tor at tid ¥y agmesti pk thepporseled to the 25
subtank with the inside of the subtank being open to outside WO 03/066336
PCT/ JP03/ QhE8Aticrl 8-imithe pressure adjustment mechanism of the first

aspect or the second aspect, the pressure adjustment means
include an air releasing pin that enables an air releasing

10 opening formed on the subtank to be opened and closed so as to
perform the air releasing control, the negative pressure means
include a negative pressure pin that moves a part of a wall
constituting the subtank so as to control a pressure inside
the subtank to be a desired negative pressure, the lever ‘

15 presses the air releasing pin and the negative pressure pin at

- the first position of the lever when the carriage is at the

second position of‘the carriage, and the lever is separated
from the air releasing pin and the negative pressure pin at
the second positién of the iever, and the air releasing pin is

20 separated from the negative pressure pin in a vértical
direction.

With this pressure adjustment mechgnism, it is

pqssible to perform the pressure control of the subtank at a
predetermined procedure or timing when ink is provided to the

25 subtank with the inside of the subtank being open to outside



According to a fourth aspect of the present invention, in the pressure

adj ust nrent nechani sm of any one of the first aspect to the third aspect,
when t he WevBr6easts on 5 the pressure adjustnent neans, artCTRPOBIMes a
reaction force that is generated fromthe pressure adjustnent neans and
that causes a stress acting on the_hgyer in a direction of releasing the
acting by the |l ever on the pressure adjustnent neans, the stress received
by the | eugr.acts on the cam 10 towards a center axis of a rotational shaft
of the camso as to restrain novenent of the |lever caused by the stress.

Wth this pressure atjdstHagt t8eghamisin ddpdcs oPOSEE: hadamtuse the driving
mechani smthat generates |low torque. 15 According to a fifth aspect of the

present  LAYERLIGN, I thBepPLESSUL & AAIMUKIRhe IREDAM YR AnyABKeO0pe Of - Lhe

second aspect fo the fourtn aspect, en a series o noveneénts of one of
the pluraljty_of |evers successively.or sinulianegusly causes_sone of the
pIuraIitykh? Eﬁ%ﬁﬁnﬁﬁ?efﬁ'gajﬁg?nﬁﬁﬁeanﬁigchd Wh%%t%hﬁLl%Wﬁf S “BrovVi ded to
some of the plurality of subtanks corresponding to the sone of the

pl urald t yEBe Preswine 28dpasraRhtmealis A0W CRCEATSS ;i AR “RdfGEERent
mechani sm when ink is provided to a plurality of subtanks, the inside
pressur esth2b bf genersietiafkemchire ergssevieneddus Fosn thegagisngndl ghather WO

03/ 066336 PCT/JP03/01134 -19 words, in the case where ink is provided to a
pluralitycafises a stress acting on the lever in a direction of

releasing the acting by the lever on the pressure adjustment
means, the stress received by the lever acts oﬁ the cam

10 towards a center axis of a rotational shaft of the cam so as
to restrain movement of the lever caused by the stress.

With this pressure adjustment mechanism, it is
possible to use the driving mechanism that generates low
torque.

15 According to a fifth aspect of the present
invention, in the pressure adjustment mechanism of any one of
the second aspect to the fourth aspect, when a series of
movements of one of the plurality of levers successively or
simultaneously causes some of the plurality of pressure

20 adjustment means to function, ink is provided té some of the
plurality of subtanks corresponding to the some of the
plurality of pressure adjustment means.

With this pressure adjustment mechanism, when ink
is provided to a plurality of subtanks, the inside pressures

25 of the subtanks can be prevented from changing. In other



subt anks of plural colors, it is possible to prevent the inside pressures

of the plurality of subtanks from changing, by providing ink to the

pl ural i t yweoro3gdétsanks with-the insides 5 of the plurality refT/EPobboasks bei ng
open to outside air. According to a sixth aspect of the present

invention, there is provided an inkhgﬁ_printer conprising the pressure

adj ust nent nechani sm described in any one of the first aspect to the fifth

aspect. TRiSisi Nkheth@rédderwnt@ephiovi despidikidenl ap knplaerlftit € subt ank or
i nsides of the subtanks while the inkjet printer uses the pressure

adj ust ent,,, ARE0APE SP 30, A0 -30] U118 PELSSIIE thnpkbeestibiank or
an

pressures 1 n the su s. According to a seventh aspect of the present 15

vent on Unere L provided,a LUl Lanke havinga Staycluigu) whi ch a

capaci ty of can so as to generate a negative
pressure in the liquid tank. Preferably, t{is l.i qui d tank .incl g an air
releasinéﬁbﬁ%ﬁﬁﬁ@lﬂﬂa%n%éHDB%mbﬁéﬁﬁﬁgéﬁﬂ ¢ d§gga§ Sa¥+ o'gﬁ%ﬁn% §%§nd cl ose
the inside of the liquid tank to outside air. A" negative pressure can be
gener at ecbtbychepphingl ary &f cuitgnkRePedny RGeS RYTEpERi #tf - and changi ng -
the capacity of the liquid tank. Preferably, the liquid tank includes an
air releasing valvectbading fr evisdethatsphet aifr thel easkagt openi ng and can
25 keep the air rel easing opening closed fromoutside air, by WO 03/ 066336
PCT/ JPO3/1Q4A34 1 on20+ HEFO G & mifiiAgdmenbefikjet printer comprising the
pressure adjustment mechanism described in dny one of the
first éspect to the fifth aspect. This inkjet printer
10 provides ink to an inside of the subtank or insides of the
subtanks while the inkjet printer uses the pressure adjustment
mechanism so as to adjust é pressure in the subtank or
pressures in the subtanks..
According to a seventh aspect of the present
15 invention, there is provided a liquid tank having a structure
in which a capacity of the liquid tank can be changed so as to
generate a negative pressure in the liguid tank.
Preferably, this liquid tank includes an alr
releasiﬁg opening that can be opened and closed so as to open
20 and close the inside of the liguid tank to outside air. A’
negative pressure can be generated by opening and closing the
air releasing opening, and changing the capacity of the liguid
tank. Preferably, the liquid tank includes an alr releasing

valve that is provided at the air releasing opening and can

25 keep the air releasing opening closed from outside air, by



Preferably,. the liquid tank includes a liquid providing opening used for
providing liquid to the inside of the liquid tank fromoutside the liquid
tank. Preter@amoy3séa 5 position of the liquid providing omeniyrg3/iH3d owner
than a position of the air releasing opening. Preferably, the liquid tank
includes reverse flow prevention negaps for. preventing liquid fromflow ng
inreverse via the liquid providing opening fromthe inside to the outside

of the I{guid 4 apeintOméhBeteverse flow prevention means maybe val ve neans,
or a fluid resistance part that produces large fluid resistance. Further,

a valve that is op%Q%gqugl9[Q§§g iﬂTﬁ&quﬂﬁnﬁﬁcmtaéb A Jaigessur e i nside the
liquid tank nay be provided at the i quid providing opening. In addition,

liquid providing to 15 the_li.qui d tielsihhReqki quid
providinaroﬁbﬁﬁg%éﬁﬁ?lpﬁlP%ﬁdm#%ﬁ:éﬁe fﬂ%’iggqéﬁggﬁ§3ﬁg{éésﬁﬁg ['iquid tank
preferably includes pressing neans for .pressi the 1.i qui nk_.from

out si de tti‘/}é ligwid d-amdnEropr g‘FE?h‘%EF ythe tjréqluiléu?%n]t{ ankﬂ%e%r%&%g,aazo

di spl acenent nenber that noves in accordance with change. in a capacity or
a vol unepobithen |dfuihe Laakidppedeidbldy PSR LENBENtOHIT NdVenént of the

di spl acenent nenber is larger than an amount of deformation of the liquid
tank thapokndicat®s tizhange releshing aqresiing .of PrAgeTaly d thenk1aThe

di spl acenent 25 nenber nay cause the capacity of the liquid tank to be
changed. 034066336 RGEEB081 6% 184evertidrumehes, fohepxiwpitdogment menber

may be made of a materi al
liquid from flowing in reverse via the liguid providing
opening from the inside to the outside of the liquid tank.

10 The reverse flow prevention means may be valve meaﬁs, or a
fluid resistance part that produces large fluid resistance.
Further, a valve.that is opened and closed in accordance with
a pressure inside the liquid tank may be provided at the
liquid providing opening. In addition, liquid providing to

15 the liquid tank may be stopped after the liquid providing
opening is filled with the liquid.

Furthermore, the liquid tank preferably includes
pressing means for pressing the liguid tank from outside the
1iquid tank. Preferably, the liqﬁid tank includes a

20 displacement member that moves in accordance with change in a
capacity or a volume of the liquid tank. Preferably, an
amount of movement of the displacement member is larger than
an amount of deformation of the liguid tank that indicates

change of the capacity of the liquid tank. The displacement

25 member may cause the capacity of the liquid tank to be changed.



havi ng hi gh thermal conductivity. Further, liquid providing to the liquid
tank nay be controll ed based on a position of the displacenent nenber. 5
Pr ef er abl wo @®to663ast two detection el ectrodes are provi deCTatPozM 1BppeEr
part of the inside of the liquid tank, and extend to respective different
depths in the liquid tank. Preferablyy, the liquid tank includes an air
extraction space that communicates wth the air rel easi ng opening, and one
of 10 theudeteet i one el egirapdaenits mpnbet desly die tladeabf extabetian space. In
addition, a spring nenber for generating a negative pressure may be

provi ded nsident B harid tapkucanditd. springersmhesuiarpr@iintiaigni ng a
negative pressure nmay be 15 provided inside the |iquid tank. The inside of

the liguid &ank;oRyqbe.di Wdede BbR: Lyl (oA S0 chnat pdb I {ahenis kinds of

| i quid can be hé e respective roons. According to an eighth aspect
of the present invention here'is provided a |iquid providing device

havi ng Sy SEhECHRe hd'SIBSe- descri bed |i quid tanks. The Iiquid
provi di ng devi ce nag i nclude liquid providing neagns for ,groviding l'iquid
to thé |iquid tank ByefR¥aR}¥a &% fERERCEYP AL Trods GHECHERES Fet erabl y,
the liquid providing device includes a driving menber that is disposed on
a menber gmrvizedf pxi ag wired ipguitd of ahke akws Hn oF $beasigpiehaiye a capacity
of WD 03/066336 PCT/JP03/01134 -22 the liquid tank. Preferably, the |liquid
provi di ngarde\WxGend to respective different depths in the liguid tank.
Preferably, the liquid tank includes an air extraction space
that communicates with the air releasing opening, and one of
10 the detection electrodes is provided at the air extraction
space.
In addition, a spring member for generating a
negative pressure may be provided inside the liquid tank, and
a spring member for maintaining a negative pressure may be
15 provided inside the liquid tank. The inside of the liguid
tank may be divided into two rooms so that different kinds of
liquid can be held in the respective rooms.
According to an eighth aspect of the present
‘invention, there .is provided a liquid providing device having
20 any one of the above-described liquid tanks. The liquid
providing device may include liquid providing means for
providing liquid to the liguid tank by using a difference in a
pressure head. Preferably; the liquid providing device

includes a driving member that is disposed on a member for

25 fixing the liguid tank and moves so as to change a capacity of



i ncludes restriction neans for restricting an anount of the novenent of
the driving nmenber. Further, a gap preferably exists between the driving
menber andad3®ebazqui d tank, and the 5 liquid providi ng dewaierposieiigdes a
spring menber for maintaining the gap. According to a ninth aspect of the
present invention, there is provideda |iquid providing device that
includes a liquid tank having an air rel easing opening, and 10 liquid
providingtﬁéa§§QFéd paoki di Pigpddrgily , t bhe hbidquiglindavadingbgewsitect i ng
either a state where the inside of the liquid tank is opened to outside
air, or aistdteesheestthetimnsindanef fokheestfitid dpnk bsochesed #fiHeoom out si de
air. According to a tenth aspect of the present 15 invention, there is

provi ded andviegiehd bankné hativingl Wdesean Bhtedsl easiag QPERLNG,1ANd
openi ng/ cl osi ng neans for opening the air rel easing opening I n-accordance

with a suround ng.., LeMmEralye: ACGORdL PG 1 AN gheyent haspect; of, the

present 20 i1 nvention, there 1s provi I quid provirdrng device Chat

includes a.liquid tank. having an.air rel easi ng openi ng, and an

openinglcﬁ& u%é 8??3%$EP%§%% etﬁEFEFge%r%V¥Hg@'oWnggﬁn%%¥ for fixing the
liquid tank and npves so as to open and close. the air releasing opening.

Pr ef er abl VAR 1PL8%i Bh9rd A -di ng 25 device includes restriction means for
restricting the novenent WO 03/066336 PCT/JP03/01134 -23 of the
openi ng/ cl osi ng dri vigeprdimserto Buniheh, agpep of the present

invention, there is provided a liquid providing device that
includes a liquid tank having an air releasing opening, and\
10 liquid providing means for préviding liguid to the liquid tank
by selecting elther a state where the inside of the liquid
tank is opened to outside air, or a state where the inside of
the liquid tank is closed from outside air.
Aécording to a tenth aspect of the present
15 invention, there is provided a ligquid tank that includes an
air releasing opening, and opening/closing means for opening
the a;r releasing opening in accordance with a surrounding
temperature.
According to an eleventh aspect of the present
20 inventioh, there is prévided a liquid providing device that
includes a liquid tank having an air releasing opening, and an
opening/closing driving member that is provided on a member
for fixing the liquid tank and moves so as to open and close
the air releasing opening. Preferably, the liquid préviding

25 device includes restriction means for restricting the movement



preferably exists between the opening/closing driving nenber and the
liquid tank. In addition, the liquid providing device preferably includes
a spring wenisaeeIser mai ntaining this gap. 5 According to a@amosoh3aspect
of the present invention, there is provided an inkjet printing apparatus
that includes any one of the above-glgscribed |iquid tanks (ink tanks), or
any one of the above-described liquid providing devices (ink providing
devi ces) . oPrigfee vakhyngt bkos hikjy elriklingr meinbay. appartdtars iengkndes neans for

W ping a nozzle surface of an inkjet head before the negative pressure is
gener at edpidredig yl bk s t BEHweAC GOidioBgnt Ay Acldd e entik iagpaetbeaf t he
present invention, there is provided an ink cartridge that includes an 15
i nkj et he f lect hng. 1pk, .ane t : Lbgsgk-1dQqui d
{anks. t hat e e e e e P he R B R o o
THE DRAW NGS. 20 .Fig. 1.i5 a perspective, str ural .vi. f LS enbl ed

el enent s Eﬁ?ﬁﬁﬁﬁg}yafngﬁugﬁﬁj%tsﬁééﬁ?'55@?85 ggééﬁgiqﬁﬁéa%#%pFP%%e in the
related art. Fig. 2 is a detailed per%pective Vi e f a disassenbled

subt a®k shown in Fi §cCcerdsBarrqy. a el thparBpett Phe A &FSSF 4 dri vi ng
mechani sm WO 03/ 066336 PCT/JP03/01134 -24 for pressing and noving a

negati ve presysiiioa,pitheaadianprdvidackc@adnigepi printite JPPREREYS afltat

includes any one of the above-described liquid tanks (ink
tanks), or any one of the above-described liquid providing
devices (ink providing devices). Preferably, the inkjet
10 printing apparatus includes meens for wiping a nozzle surface
of an inkjet head before the negative pressure is generated in
the liéuid tank.
Acebrding to a thirteenth aspect of the present
invention, there is provided an ink cartridge that includes an
15 inkjet head for ejecting ink, and any one of the above-
described liquid tanks that is integrally formed on the inkjet

head.

" BRIEF DESCRIPTION OF THE DRAWINGS

20 Fig. 1 is a perspective structural view of
disassembled elements provided at an inkjet head device of an.
inkjet printer in the related art.

Fig. 2 is a detailed perspective view of a
disassembled subtank shown in Fig. 1.

25 Fig. 3 is a perspective view of a driving mechanism



Fig. 4 is a partial schematic view show ng an operation nmechani smof the
driving nechanismshow in Fig. 3. 5 Figs. 5A through 5C show a | ever
oper at i onwat 038663861 i age on whi ch subt anks correspondi ng t eca/yposioaB4s ty of

colors are nounted in the related art.
di sassenbl ed

Fig. 6 is a perspective view show ng
el ements of a part of _gn_inkjet printer according to the 10

present invention. Fig. 7 shows a driving nmechanismof a driving unit
shown i n Eiog. pbesfFlys.arBAnichtiaggh Sé¢hatrerepardasabirechemednd an ewrof an
operation of the driving unit and a carriage shown in Fig. 15 6. Fig. 9

shows t he rgngagengntibetieer ascanednskd |ever shown in Fig. 7. Fig.

a perspective view of an exanple of the

|nvention. 2041 6 LLSBOWE;LNe, Basl sat (Uek UL PIndd Nk 1 ank

e present invention. ~Fig. 12 shows

pr esent

according to a secon
t he operation gf t he ink .tank

in Fiag. 1. .Fig.. 13 sh
provi di ng °BEVF éo?rﬁﬁ?ﬂﬁqﬁfmaﬁfsggg?%ﬁi€ﬁﬁi%§§%8PﬁF%gS?%W%§Vﬁﬁag'eﬁbodinent

an_i nk

10 is

inkjet printer according to the

of the present WO 03/066336 PCT/JP03/01134 -25 invention, Fig. 14 shows
a

the o

10

15

20

25

ﬁération of t hefigk &ﬁoﬁpapﬁgh 5C show a lever operation &

carriage on which subtanks corresponding to a plurality of
colors are mounted in the related art.

Fig. 6 is a perspective view showing disassembled
elements of a part of an inkjet printer according to the
present invention.

Fig. 7 shows a driving mechanism of a driving unit
shown in Fig. 6.

Figs. 8A through 8H are partial schematic view of
an operation of the driving unit and a carriage shown in Fig.
6.

Fig. 9 shows the engagement between a cam and a
lever shown in Fig. 7.

Fig. 10 is a perspective view of an example of the
inkjet printer according‘to the present invention.

Fig. 11 shows the basic structure of an ink tank
according to a second embodiment of the present invention.

Fig. 12 shows the operation of the ink tank shown
in Fig. 11.

Fig. 13 shows an ink providing device including an

ink tank according to a third embodiment of the present



device shown in Fig. 13. Fig. 15 shows the basic structure of an ink 5
provi di ng device including an ink tank according to a fourth enbodi nent of
the presewo a3nmdexsti on. Fig. 16 shows the operation of the RaIkIPps/oMB4i ng
device shown in Fig. 15. Fig. 17 shows the basic structure of an ink 10~
provi di ng device according to a fi[&g_enbodinent of the present invention.
Fig. 18 is a plan view show ng the inportant part of the ink providing
device showanipoFig. 17. Fig. 19 shows the operation of the ink providing
15 device shown in Fig. 17. Fig. 20 shows the basic structure of an ink

providing device inglyding 4, knknl agheArcoilicrd tha anelidvicamgodiment of
t he present |nvent|on.'ﬁig. is a plan view showi ng the inportant part

20 of the ink providin 6ngevigfej shown in Fig. 20. Fig. 22 is a side view
showi ng CRELFRPBRCEMtIPArtY- of 't he' i nk providi ng device shown in Fig. 20.
Fig. 23 shows the basic structure of an ink rovi di ng_deyi.ce including an
ink tank accordi ng & a Sedwis ths Rabddi CtﬁFetﬁg pr t invention. WO
03/ 066336 PCT/JP03/01134 -26 Fig. 24A and 24B are enl arged vi ews show ng
one Bxampbeiding devirserfdlowipgesenitiortard vecording th@ fourth

embodiment of the present invention.
Fig. 16 shows the operation of the ink providing
device shown in Fig. 15.
Fig. 17 shows the basic structure of an ink
10 providing device according to a fifth embodiment of the
present invention.
Fig. 18 is a plan view showing fhe important part
of the ink providing device shown in Fig. 17.
Fig. 19 shows the operation of the ink providing
15 device shown in Fig. 17.
fig. 20 shows the basic structure of an ink
providing device including an ink tank according to a sixth
embodiment of the present invention.
Fig. 21 is a plan view showing the important'part
20 of the ink providing device shown in Fig. 20.
Fig. 22 is a side~view showing the important pgrt
of the ink providing device shown in Fig. 20.
Fig. 23 shows the basic structure of an ink
providing device including an ink tank according to a seventh

25 - embodiment of the present invention.



provi di ng device shown in Fig. 23. Fig. 25A and 25B are enlarged views
showi ng another 5 exanple of a reverse flow prevention valve of the ink
provi di ngwidensioees3shown in Fig. 23. Fig. 26 shows the basi ecatrmagbouse of an
ink providing device including an ink tank according to an eighth

enbodi ment of the present invention,s0 Fig. 27 shows the basic structure
of an ink providing device including an ink tank according to a ninth
enbodi nent of the pregerd4i nuentidenaréi gnlBydds varewenkhogeny virew show ng
the inportant part of the ink providing device showmn in Fig. 27. 15 Fig.

29 shows é%?ﬁ Bashe stried e Abwaprbhknt owidivieg oie¥hseimlacl udi ng an ink
tank accor |ﬁb to a tenth enbodinment of the present invention. Fig. 30

shows the basic_structure.of an._i psovi di ng devi ce including an ink tank
accor di ng1D & ng26e\éjr%%/esnkf%wneﬁ’gog|§%én%9’0f the present invention. Fig. 31

shows the basic structure of ap. _i_nk_ providi ng device, i i ‘1 nk
tank according to aft%elfih arﬁﬂbzc?& ﬁﬁﬁte%‘lf/aﬁ%eecp&lgggnghPﬂgéﬁﬁ%%h%% g. 32A
and 32B are enlarged views showing the 25 inportant part of the ink

provi @i ngexieplee Of hawreT o 8 gﬁl%fler6§¥%66a§6’epef/FB83%%]i134 -27 Fig. 33
shows the basic structure of an ink providing device including an ink tank
accor di ngptwrigling device shown in Fig. 23.

Fig. 26 shows the basic structure of an ink
providing device including an ink tank according to an eighth
embodiment of the present invention.

10 Fig. 27 shows the basic structure of an ink
providing device including an ink tank according to a ninth
embodiment of the present invention.

Fig. 28 is an enlarged view showing the important
part of the ink providing device shown in Fig. 27.

15 Fig. 29 shows the basic structure of an ink
providing device including an ink tank according to a tenth
embodiment of the present inventioni

Fig. 30 shows the basic structure of an ink
providing device including an ink tank accérding to an

20 eleventh embodiment of the present invention.

Fig. 31 shows the basic structure of an ink
providing device including an ink tank according to a twelfth

. embodiment of tﬁe present invention.
Fig. 32A and 32B are enlarged views showing the

25 important part of the ink providing device shown in Fig. 31.



thirteenth enbodi nent of the present invention. Fig. 34 is an enlarged view
showi ng the inportant 5 part of the ink proving device shown in Fig. 33.
Fig. 35 i woasgieaBevi ew show ng the basic structure of an RaTKIPPS/OMB4li ng
device including an ink tank according to a fourteenth enbodi nent of the
present invention. Fig. 36 is an el_g\fa_ti on view of the Fig. 35. 10 Fig. 37
is a plan view show ng the basic stiucture of an ink providing device

including an ink tanky ace0REEbhe the ladid teanichuesbotiaentnkof the present
invention. Fig. 38 is an elevation view of Fig. 37. Fig. 39 is a-

per spect g\ft%g!{i?ygscﬁ]Md%g ;9REL8XARPAL idio 1Qfnk@BckBkiehg PEd Rt i ng appar at us

accordin e present 1nventron. Fig. 40 is a plan view show ng the

inmportant part of the i.nkjet printi r. wn in Fig. 39. Fig. 41
is .a pafcﬂr‘ilﬁfcegﬁy?i%ﬁ%ﬂdl\% gﬁoj\?\nﬂ% an 1n l%%%ﬁ%zgn “and an ink providing
device of the inkjet printing apparatus shown in.Fig, 39, Fig 42 is a
sectional plan vi ewwshow*hgst RE F‘E argeh K HORNONARE 50 4P G %3 is a
sectional side view showing the ink 25 tank shown in Fig. 41. WO 03/ 066336
PCT/ JPO3/0Lt34f t28 Filypmwipg depieekshivgyr@mféf-aS2ontrol unit of the
inkj et printing apparatus shown in Fig. 39.

Fig. 35 is a side view showing the basic structure

of an ink providing device including an ink tank according to
a fourteenth émbodiment of the present invention.
Fig. 36 is an elevation view of the Fig. 35.
10 : Fig. 37 is a plan view showing the basic structure
of an ink providing device including an ink fank according to
a fifteenth embodiment of the present invention.
Fig. 38 is an eleva?ion view of Fig. 37.
Fig. 39 is a perspective view showing one example
iS of an inkjet printing apparatus according.to the present
invention.
Fig. 40 is a plan view showing the important part
of the inkjet printing apparatus shown in Fig. 39.
Fig. 41 is a partial sectional view showing an ink
20 tank and an ink pfoviaing device of the inkjet printing
apparatus shown in Fig. 39.
Fig. 42 is a sectional plan view showing the ink
tank showp in Fig. 41.
Fig. 43 is a sectional side view showing the ink

25 tank shown in Fig. 41.



Fig. 45 is a flow chart of an initial ink providing operation perfornmed by
the control unit of Fig. 44. 5 Fig. 46 is a flow chart of an ink supply
control perd3meessed by the control unit of Fig. 44. Fig. 4®dmIras/pasdi al
sectional view showing an ink tank and an ink providing device according
to a specific enbodinent of the presegnt invention. 10 Fig. 48 is a
sectional plan view showing the ink tank shown in Fig. 47. Fig. 49 is a
sectional side viewrsfowiadid he bilokk taagrshowh d rcokitgel4Fnii 3> BESE MODE
FOR CARRYI NG OUT THE I NVENTION First, a first enbodi ment of the present

i nvention Wil bendessrifad-wishsnewer enceidi 2. 6 through 10. In the
follow ng déscription of the first enbodi nent of the present invention, a

pressure adj ustment pgechagi s 04 3LHSENGE %20 PIESIULBKT Bl HRISUDL ank
that holds ink, and an’inkjet printer using this pressure adjustnent

mechani sm are described in.detail. Fig..6 1s a Jpaftial perspective view
showi ng %ﬂ%ﬁ%&%@ﬁbpﬁﬁg%ygﬁgﬁpgt%ﬁ Sﬁn%g?}e?n%$fﬁf%ﬁgécégfding to the 125
present invention. In Fig. 6, the reference_nunbers 10a.and €€/066336
PCT/ JP03/ 01134 - 29Figh desigyiatdod FIPEE PEVAR UHd SEPBLE R Hever,

respectively, |Ila and 11b air opening releasing pin pressing parts of the
first angpessoonegd byetlse 1@:ntued 10bt pEspesti4fly, 12a and 12b

Fig. 47 is ‘a partial sectional view showing an ink
tank and an ink providing device according to a specific
embodiment of the present invention.

10 Fig. 48 is a sectionalrplan view showing the ink
tank shown in‘Fig. 47 .
Fig. 49 is a sectional side view\showing the ink

tank shown in Fig. 47.

15 BEST MODE FOR CARRYING QUT THE INVENTION

First, a first embodiment of the present invention
wiil be described with reference Figs. 6 through 10. In the
following description of the first embodiment of the present
invention, a pressure adjustment mechanism for adjusting a

20 pressure inside a subtank that holds ink, and an inkjet
printer using this pressure adjustment mechanism are described
in detail.

Fig. 6 is a partial perspective view showing
disassembled elements in an inkjet printer according to the

25 present invention. In Fig. 6, the reference numbers 10a and



negative pressure pin pressing parts of the first and second 5 | everslOa
and 10b, respectively, 13 a driving unit, 2la an air releasing pin, 22a a
negati ve woes®déBopi n, 23a an el astic mnenber, 301 and 302cautroank3units,
3la through 31d air releasing openings, and 32a through 32d negative
pressure levers. The air releasing g ns 2la through 21d and negative 10
pressure pins 22a through 22d correspond to respective colors, but only

the air repaskignptd 21@ rdtha Regabhiea pfassit dopetr, Paapeanivdllye el astic
menber 23a corresponding to the first color are showmn in Fig. 6', and the

ot her  cors5R0d 19 - o) GRS, 010L bR 1015 e ngoashowE IIndFl g, 6. 15

In this e nkj et” printer includes the driving unit 13 having

two drivi mechani sns h_of i_ch_i.s i m i ing the
| ever 10 ot PO SBOve LRt sHOm P E s e n e s Racks of o he
subtank units 301 and 302 has two subtanks. qg%i%olo% cag.be QF d by one
20 of theeIAFLIRKBreTHEr AR ATESSTRY belé‘FﬁrPgé a tand “31BY ANd 1 he
negative pressure |evers 32a and 32b are provided on the subtank unit 301,
and tBe dieverel 88si agd opdni mEPESTANELB1cl3 arfrivHedIegats velprdssure

| evers 32c and 32d are provided on the subtank unit 302. As shown in Fig.
6, the drdi n@leasing3p2h, tn tavmegerérs dossant 0b., Asafer ¢WRSHIT st
color, the air WD 03/066336 PCT/JP03/01134 -30 releasing pin 2la and the
negative RLEsSUr goRi Bnd 280 Arfubisepanatiesf rom egolowfherdi aithe verti cal

direction. Also as for the other col-ors, the air releasing pin and the
hegative releasing openings, and 32a through 32d negative pressure
levers. The air releasing pins 21% through 21d and negative

10 pressure pins 22a through 22d correspond to rgspective colors,
but only the air releasing pin 2la, the negétive pressure pin
22a, and the elastic member 23a corresponding to the first
color are shown in Fig. 6, and the other corresponding
elements for other colors are not shown in Fig. 6.

15 In this embodiment, £he inkjet printer includes the
driving unit 13 having two driving mechanisms each of which is
similar to the mechanism uéing the lever 10 described above
and shown in Figs. 1 through 5C. Each of the subtank units
301 and 302 has two subtanks. Each color can be held by one

20 of the subtaﬁks. The air'releasing openings 3la and 31b, and
the ﬁegative pressure levers 32a and 32b are provided on the
subtank unit 301, and the air releasing oéening 31b and 3lc,
and the negative pressure levers 32c and 32d are provided on

the subtank unit 302. As shown in Fig. 6, the driving unit 13

25 has two levers 10a and 10b. As for the first color, the air



pressure pin are separate fromeach other in the vertical 5 direction in
the sanme manner as the pins 2la and 22a. Furthernore, in this exanple, the
air rel eawionp/op6az621la of the first color and the air rel eagirrgs/piig4 21c of
the third color are in alignnment with each other in the horizontal
direction. Simlarly, in this exanptg, the air releasing pin 21b of the 10
second color and the air releasing pin 21d of the fourth color are aligned
with eachretdwesiron pihe2harizdntled rdigegdtvicopressiere pegativeapeessure pin 22a
of the first color and the negative pressure pin 22c of the third col or

are al i gnesbaidir each cathesthdy tihe dher ivaentahl diieetiion,. aRllsshes negative
pressure 15 pin 22b of the second col or and the negative pressure pin 22d

of the fOﬁéfrkﬁéﬂé%heQrSo§$£§rm¥héM§ﬂ} %%qgagﬁﬁgrpiﬂléﬂaethgohb 20t ¢d

direction. The air releasing pins 2la and 21b™ are separated from each

other with res ect .to_the vertlcal ir i t pressure
pi ns 22a BRETIHS &8 36°s et e zq%nfggéhgg epﬂhfﬁﬁfﬁggg%%¥fto t he
vertical _direction. Wth this structur the fi 10a at the upper

st |ev
si de @an %%@%%36%19ntﬁ@ea??m?éW%H§Fh@Sp%H§ 514s fT@'% &nd the negative
pressure pins 22a and 22c corresponding to 25 the first and third colors,
and the sEeotheimassr, i0bthis t¢amyd03/t066336 PERIFOY @Lr3412-31 Ffwer side
can press only the air releasing pins 21b and 21d, and the negative
pressure pinst 220 candnd2dheocaiesparedisigot oint Akc setdig ahdrfloapidr col ors.
In this-exanple, the driving
are in alignment with each other in the horizontal direction.
Similarly, in this example, the air releasing pin 21b of the
~ 10 second color and the air releasing pin 21d of the fourth color
are aligned with each other in the horizontal direction, the
negative pressure pin 22a of the first color and the negative
pressure pin 22c of the third color are aligned with each
other in the horizontal direction, and the negative pressure
15 pin 22b of the second color and the negative pressure pin 22d
of the fourth color are aligned with each other in the
horizontal direction. The air releasing pins 2la and 21b are
separated from each other with respect to the vertical
direction, and the negative pressure pins 22a and 22b are
20 separated from each other with respect to the vertical
direction.
With this structure, the first lever 10a at the
upper side can press only the air releasing pins 2la and Z2lc,

and the negative pressure pins 22a and 22c corresponding to

25 the first and third colors, and the second lever 10b at the



unit 13 has two | evers 10a and 10b, but nmay have four levers 5 for
pressing respective air releasing pins and negative pressure pins of four
subt anks wuoai3/oeea3s espond to four colors. of ink. Since wrat/fPosio1164 nore

| evers are provided on the driving unit 13, a size in the vertical

di rection becones |arger, an apprqpiﬁgte plurality of Ievers may be
provided on 10 the driving unit 13 i'n accordance with the size restriction.
Fig. 7 isdd lshust bahi gresf drhg sheustureeDfadihe pdnbvRHg amd t21E8 shown in
Fig. 6. Elenments showmn 1n Fig. 7 correspond to the elenments of the |ever

drivi nglgﬁ%g%glgei%ﬁélﬂwg biedh g p8Ast BpYuGY B34 IR rFkgpordaiddiecd ef erence

nunber ates a rotational shaft, 14a and 14b cans correspondi ng

to the levers 10a .and . 10b respectiyely , l.engid, 4164 fnd 16b
el astic Héﬁbéﬁ?OPSraaﬁi ?%5ﬁlfﬁéo éVergn %Sg%%mégg’rgggectlvéﬁg, and 17 a
sensor (HP sensor). In ¢this enbodi nigof thergﬁgggg% %nveq%ion the DC

a 8

sol enoi d Yl 3 operatsa s8¢t 0ehe ot &P i oAt ah Be ¥t ated to

cause the cans 14a and 14b to nove the levers 10a and 10b, respectively.
I n thBs nEmnaresshegpressesigivieléasrageasped &4 on and B@9?E+%%d on the air
rel easing pins 2la through 21d, and the negative pressure pins 22a through
22d. 25 RhgsssuiA phneugh Sthmrsbtihist that orsr feapande tWOL0BY 085336 -
PCT/ JP03/ 01134 -32 operation of the driving unit for the inkjet head, and
the opergtion of stheeCansh agei2Qr Theeopevats aropderidsdfoomid g. 8A to
Fig. 8H As described above, each of the |evers 10a and
driving unit 13, a size in the vertical direction becomes
larger, an appropriate plurality of levers may be provided on
10 the driving unit 13 in accordance with the size restriction.
Fig. 7 is an'illustration of the structure of the
driving‘unit 13 shown in Fig. 6. Elements shown in Fig. 7
correspond to the elements of the lever driving mechanism
shown in Figs. 8A through 8H. In Fig. 7, the reference number
15 18 designates a rotational shaft, l4a and 1l4b cams
corresponding to the levers 10a and 10b respectively, 15 a DC
solenoid, 16a and 16b elastic members for driving. the levers
10a and 10b respectively, and 17 a sensor (HP sensor). In
this embodiment of the present invention, the DC solenoid is
20 operated so that the rotational shaft 18 can be rotated to
cause the cams l4a and 14b to move the levers 10a and 10D,
respectively. In this manner, the pressing/releasing
operation is pérformed on the air releasing pins 21la through

21d, and the negative pressure pins 22a through 22d.

25 Figs. 8A through 8H are illustrations for the



10b noves between the position where each of the levers 10a 5 and 10b
presses the' air releasing pins and the negative pressure pins by the
wor ki ng oWwa ds@eeamm and t he position where each of the | evarmpt®eai1and 10b
is separate fromthe air releasing pins and the negative pressure pins.

Her ei nbel ow, * the position where eag@bpf the |l evers 10a and 10b presses the
10 air releasing pins and the negative pressure pins is referred to as the
pi N presshpgraxdsint o@nihandrihengdasiiti @orwhee eitlhiet preesisi agdfdiees on the
air releasing pins and the negative pressure pins are released is referred

to as theoﬁ%fg%ﬂﬁheofr%h@a§£9£ﬁé¥%§i@b@n-Tﬁé'éﬁééﬁﬁ@@ﬂﬂ@&@ertbﬁ £n subf.anks
that 15 each accommvpdate different colors of ink are attached to the

carri age 20, and the,fi 15t slarta Lhe LOULLR, Gof Oine GRGEESPOR digi the air

rel easing pin tothe air easing pin respectively. First, as

shown in Fig. 8A the carrjage 20 is 2 ositione t the suctlon position
wher e thel@%RmxgﬁbFFGWF?FlF?%dmﬁﬁéFéPiHﬁegﬁne %héﬁfﬁﬁghagﬁ?fséﬁ%athg | evers
10a and 10b of the driving unit are positioned at the pressure releasing
posi titon.and kW presses the abhstrlerFiagnPirsseihdile @9gaeVers 10a and 10b
are positioned at the home positions. 25 Next, the carriage 20 is noved by
10.5 nmm i prédmand ghinsWoy 0BRE 66336 rRCHL] PD8/ 0dr 3and -138 diosetiporivhdien seen
fromthe lever side in Fig. 8A. This noved position of the carriage 20
shown in Figh &Bdhe nefersetoa tandg dbhesf sesiraas rimage thai king position.

releasing pins and the negative pressure pins. Hereinbelow,
the positiqn where each of the levers 10a and 10b presses the

10 air releasing pins and the negative pressure pins 1is referred
to as the pin pressing position, and the position where the
pressing forces on the air releasing pins and the negative
pressure pins are released is referred to as the pressure
releasing position. 1In this example, the two subtanks that

15 each accommodate different‘colors of ink are attached to the
carriage 20, and the first color to the fourth color
correspond to the air releasing pin 2la to the air releasing
pin éld, respectively.

First, as shown in Fig. 8A, the carriage 20 is

20 positioned at the suction position where tHe ink
suction/filling opération can be carried out, and the levers
10a and 10b of the driving unit are positioned at thg pressure
releasing position. At this time, the sensor 17 confirms that
the levers 10a and 10b are positioned at the home positions.

25 Next, the carriage 20 is moved by 10.5 mm in the right



Subsequently, at the first carriage waiting 5 position, the first | ever 10a
is operated so as to be set at the pin pressing position, as shown in Fig.
8C. In thwmo ®tasss the carriage 20 is noved to the sucti acTpeesviieh where
the Ilever 10a can push the pins 2la and 22a. Since the first lever 10a is
set at the pin pressing position, Lgﬁ;air 10 releasing pin 2la and the
negative pressure pin 22a of the first color are pressed by the first

| ever 10343, 2¢69BRAMYENEedrha 3By eRENL c@dr tdivlecdnr Fage 28, dghishown in Fig.
8D. In this exanple, the sumof the reaction forces of the pins 2la and

22a s 300l oBULcldle A WIRACL0R: hOECE Mnowks 1hNE1 g0l 0L ¢l fERerheaZ0- of
In other words; If at the suction position, the lever 10a is rotated to
press th ins 2la_and 22a,. _the | ; ot push the pins 2l1la and 21b
when the%xPGFi5%ﬁgf*£ﬁEm§%ﬁfﬁﬁ%§ ggﬁé%%? é%?ﬁxéa'. However, according to

t he enbodi nent of the present inven%’on , at therposition where 20. the

| ever 2la cannot puSPPIEHHY 284 hﬁ BLESt (RETLEVEr 915 "Y' s set at the
pin pressing position before pushing the pins 2la and 22a, and in this
statep thesiarirhageheOfizshowrert 403t he WRRAGIEE §8sPFi 6A. PF e hisd manner,
the structure can be nade such that the reaction forces of the pins 2la
and 22a agte 250t pwasdsnd heosenter, efs tshewnotat Fomal 8GhafIn tdhis $5e/eE/| ever
WO 03/ 066336 PCT/JP03/ 01134 -34 10a. Accordingly, the rotational shaft 18
can receiMg therikg§actd ons ferees tof thbespetisor? bwsandod2aheM tthd hi s pushi ng

manner and the structure, the lever 10a is not noved back to
lever 10a can push the pins 21la and 22a. Since the first
lever 10a ;s‘set at the pin pressing position, the air
10 releasing pin 2la and the negative pressure pin 22a of the
first color are pressed by the first lever 10a, accompanying
the movement of the carriage 20, as shown in Fig. 8D.
In this example, the sum of the reaction forces of
thé pins 2la and 22a is 300 gf, but the attraction force of
15 the solenoid may be 20 gf. In other words, if at the suction
éosition, the lever 10a is rotated to press the pins 2la and
22a, the lever 1l0a cannot push the pins 2la and 21b when the
driving‘force of the soienoid is weak. However, according to
the embodiment of the presentlinvention, at the position where
20 . thellever 21a éannot push the pins 2la and 22a, the lever 2la
| is set at the pin pressing position before pushing the pins
21a and 22a, and in this state, the carriage 20 is moved to
the suction position.A In this manner, the structure can be

made such that the reaction forces of the pins 2la and 22a act

25 towards the center of the rotational shaft 18 via the lever



the pressure rel easing position, and a stable operation can be 5 carried
out. Wen the carriage 20 is further noved to the left side when seen from
t he pi n swie)3/obss6pi ns 21a and 22a are released fromthe prmatPosidiizg parts
of the lever 10a, and the pins 2la and 22a are not being pressed by the

| ever 10a, as 10 shown in Fig. 8E Imy4his exanple of Fig. 6 in which the
driving unit 13 has two |l evers 10a and 10b, when the air releasing filling
oper at i on 10 .perfopnetngly t Hdepirnsadfionhk sHaftstl8cokor retheveitis of the
second col or arranged next to the pins of the first color are not

af f ect ed, deagtionotopushest the Buhst heaaidd reEdaswAgnhptii2 sustichd he
negative pressure pin 22c of the third color are pushed by the first |ever

10a, accepparyl B4t ee MMeRAL-Of thhel 6aLy i age ;20 nBeCAYSEy i Pives  are
arranged as shown in Fig. 6. Wien the carriage 20 is further noved fromthe

20 positi S in Fig 8E to d carriage itin Qsi t.ion_shown
‘0 Fig. sene echrhbe A enRiortal ER SR WRRTR PEERtR] S Be (The
air re easin%,gin gressing part and the negative pressure pressing part)
of the fi et i&dePU0a, and the pins 21c and 22c are not being pressed by
the first 25 lever 10a. In this state shown in Fig. 8F, the solenoid is WO
03/ 066336 PCT/ JP03/ 01i®y thesmaggapgeedl sbs thutthare mpvedt to et 14 can be
rotated back to the pressure releasing position w thout being affected by
the reactiide Wbereseewl fitten hesp2fcsadel, 226 pins 21a and 22a are

released from the protruding parts of the lever 10a, and the
pins 2la and 22a are not being pressed by the lever 10a, as

10 shown in Fig. 8E. 1In this example of Fig. 6 in which the
driving unit 13 has two levers 10a ana 10b, when the air
releasing filling operation is performed on the pins of the
first color, fhe pins of the second color arranged next to the
pins of the first color are not affected, i.e., not pushed,

15 but the air releasing pin 2lc and the negative pressure pin
22c of the third.color are pushed by the first lever 10a,
accompanyiﬁg the movement of the carriage 20 because the pins
are arranged as shown in Fig. 6.

When the carriage 20 is further moved from the

20 position shown in Fig. 8E to a second carriage waiting
position shown in Fig. 8F, the pins 21lc and 22c are released
from protruding parts kthé air releasing pin pressing part and
the negative pressure pressing part) of the first lever 10a,
and the pins 21lc aﬁd 22c are'not being pressed by the first

25 lever 10a. In this state shown in Fig. 8F, the solenoid is



Meanwhi | e, when the air releasing filling operation 5 is carried out on
the second and fourth colors, the second |ever 10b is operated. In other
wor ds, atwhes/sesend carriage waiting position shown in RaJr8kp118he
second lever 10b is operated to be set at the pin pressing position, as
shown in Fig. 8G Thereafter, the cakriage 20 is noved to the right 10
side in Fig. 8Gso that the air releasing pin 21d and the negative
pressure pparal2ddafo titentf aluet Hiecetolevand Gzheaai be ret®asd rgghi no21lb and

t he negative pressure pin 22b of the second color are successively pushed

by the segandpleysird Q1 athing ppelaldoViithonet behaymnisrddeddicy waaner, the
air 15 releasing filling operation is carried out. Then, while the

carri age %g?kﬁigﬁQEn%%FP%pri%L£9§§d2ﬂ@%ﬁﬁiQa%sreaCtiOn forces of pins do

not affect € secon ever e second lever 10b is rotated back to
the pressure rel easin si.tion, as.. shown in Fig. 85 ior exanple. 20 In
this |ever operatioﬁﬁgﬁﬁgﬁlfheWPFPtheéﬁﬂf§§@§ﬁﬁgn9e &t l%%éﬁgﬁgtiBB are
rotated, the |loads fromthe air releasing pins 2la through 21d and the
negative pEeS3LFEEPidEE PR&henseaghc 23 H@ TGt CapPrF ed o 3978 i rst and
second | evers 10a and 10b,. As described above, if the forces fromthe
pi ns 25 2lavehr blight L kpeaadethe pnnetiza womdsught22ie agecaphlcagdiage WO
03/ 066336 PCT/JP03/01134 -36 the |levers 10a and 10b, these forces work
agai nst theitoh@tpeyitioh tshewaatm Rhg. i8Kr ehase skhend obelvan itohe isol enoi d.
According to this enmbodinent, as shown in Fig. 9,
operated to be set at the pin pressing pqsition, as shown in
Fig. 8G. Thereafter, the carriage 20 is moved to the right
10 side in Fig. 8G so that the air releasing pin 21d and the
negative pressure pin 22d of the fourth color, and the air
releasing pin 21b and the negative pressure pin 22b of the
second color are successively pushed by the second lever 10b
(this operation is not shown). In this manner, the air
15 releasing filling operation is carried out. Then, while the
carriage 20 is made to be positioned where the reaction forces
of pins do not affect the second lever 10b, the second lever
10b is rotated back to the pressure releasing position, as
shown in Fig. 8H, for example.
20 In this lever operétion, when the first and second
levers 10a and 10b are rotated, the loads from the air
releasing pins 2la through 21d and the negative pressure pins‘
22a through 22d are not applied to the first and second levers

10a and 10b. As described above, if the forces from the pins

25 2la through 21d and the pins 22a through 22d are applied to



t he shapes of the cans 14a and 14b, and the engaging state 5 between, each
cam and each of the |levers 10a and 10b are optim zed so that even when the
reacti on War@@seddy the pins act on the |l evers 10a and 10kecTiire3nBact i on
forces-of the pins can act on the rotational shaft 19 toward the
rotational center of the rotational_ghaft 18. In this manner, the 10
reaction forces of the pins do not function as the rotational force of the
rot at i onal thshafevers. 1M candi il y thiesei §onots wedessariystotpe ont ikt ian
mechani sm for- preventing the rotation of the cam caused by the reaction
forces, restulthengainn &mdiv intaradsact-hei Ngagost stief sbhenbewer driving unit. 15

In the above-descri bed enbodi nent, even when the air releasing filling
operation needs to bﬁc@@fcﬁﬂ{gﬂ% 1401 st BRbo@Hhdn 0N L akBhpi AL tPg, supt ank, for
exanple, at the time of exchanging the catridge, the air relea3|ng f||||ng

oper ati on i eptorecn al. thie cabors, of. e subt anks,  Far exarle, 20

inthis e od I me en the subtan correspondlng col or
needs to he fi th the j i ressure of the subtank
corres%)onz)etwete&1 Fﬁ%ﬁt%ﬁ‘r?aa Ie&Ch Q% léﬂ ﬁ%‘f?%cﬁé& BYYt h& oifet ati on of the
first lever 10a, and is tenporarily changed. However, the air rel easing

filling 2§¥8ﬁ€Pé?ﬂoﬁ°|EP%ﬂsﬁYﬁ@eWﬁ@Pnﬁﬁe0¥€%QR§Q§u595ﬁRSc@Wrthﬁxﬂ%msng to WO
03/ 066336 PCT/JP03/01134 -37 the third color so that the inside pressure
of the suldCdnkn tberesporadilig vodt hebt hihel welodiopafobeesminttdiengdnat a

desired val ue. ‘
can act on the rotational shaft 19 toward the rotational

center of the rotational shaft 18. 1In this manner, the

10 reaction forces of the pins do not function as the rotational
force of the rotational shaft 18. Accordingly, it is not
necessary to provide a mechanism for preventing the rotation
of the cam caused by the reaction forces, resulting in low
manufacturipg costs of the levér driving unit.

15 n In the above-described embodiment, even when thé
alr releasing filling operation.needs to be performed for the
only one color in the subtank, for example, at the time of
exchanging the catridge, the air releasing filling operation
is performed on all the colors of the subtanks. For example,

20 in this embodiment, when the subtank corresponding to the
first color needs to be filled with the ink, the inside
pressure of the subtank corresponding to the third color is
halso affected by the operation of the first lever 10a, and is
temporarily changed. However, the air releasing filling

25 operation is also performed on the subtank corresponding to



In addition, according to the present invention, 5 the |lever may be

provi ded for each subtank. Wth this structure, when the air releasing
filling oper@tocenséi s perfornmed on one subtank correspondirgy/tpo3/onae4 col or,
the inside pressures of the subtanks corresponding to the other colors
are not affected. 10 Fig. 10 is a peyspective view show ng one exanple of
the inkjet printer according to the present invention. In Fig. 10, the

r ef er encetimirdberrdd@odesi gratres: tthe inkjiéé preswtwrg of4thansubiigret head
device, 42 a carriage for nounting the inkjet head device 41 thereon and

novi ng tr@bf¥¥§ﬂoﬁgﬁngntéh€he]ﬁhﬂﬂdr@@lb@néaﬁrﬁﬂ(ﬁﬁﬁﬁiabﬁeﬁhetadrows inthis
figure, and 43 'a rod for supporting the carriage 42 such that the carri age
can novegaxialdy.gl,ang the rod. The inkjet printer 40 may be structured

d d ¥a . . . . .
such t hat € pressure adjusting nechanismas described above can be

applied to the inkjet head device 41...20 Wth this stru it is
possible to realize%anagﬁkftﬁn'[ﬁqcﬁfg%nﬁa¥¥n€h?rﬁf%ﬂ%h§i%éyég%ﬁgﬁisnlfor
performng the air releasing filling operation that_, ﬁnaﬁe structured at a
| ow Eostt @A%ﬁ&%&n@a¥nB6dP¥R¥ﬁdQ§ffPHeeﬁF%s%%WU?HVenFFg t¥ 25 be
described with reference to Figs. 11 and 12. In Fig. 11, WO 03/066336

PCT/ JPO3/ 9B ure38whhe bhasialstmedepgiadofibhinhloneaakiPs shown, and in
Fig. 12, the operation of the ink tank is shown. The ink tank 101

i ncl udes permsencti0?dn and sulbtexi koerbspondDly thercaseldd? tlse

inside‘pressures of the subtanks corresponding to the other
colors are not affected.

10 Fig. 10 is a perspective view showing one example
of the inkjet printer according to the present invention. In
Fig. 10, the reference number 40 designates the inkjet printer,
41 an inkjet head device, 42 a carriage for mounting the | |
inkjet head device 41 thereon and moving the carriage in the

15 directions indicated by the arrows in this figure, and 43 a
rod for supporting the carriage 42 such that the carriage can
move axially along the rod. The inkjet printer 40 may be
structured such that the pressure adjusting mechanism as
described above can be applied to the inkjet head device 41.

20 With this structure, it is possible to realize an inkjet
printer having the driving mechanism for performing the air
releasipg filling operation that‘can be structured at a low
cost.

A second embodiment of the present invention wili

25 Dbe described with reference to Figs. 11 and 12. In Fig. 11,



made of resin or the like, and has an opening at the one side 5 thereof.,
The flexible film 103 cl oses the opening of the case 102. A conpressed
spring 10wd@mroe@sessi ng the film 103 outwards is provi decedmposierishe case
102. An ink providing opening (or ink providing hole) 105 for providing
ink to the ink tank 101, and an inkgupply opening (or ink supply hole) 10
106 for supplying the ink to an inkjet head 120 that is a printing head
are forneghomnakhe s8s6cid®s .ofThe ink tamk il0khant,t Bedi hkjBtghdad 120 may
be separately provided such that the only ink tank can be replaced.

Al ternatiyvel y,.an.i gk Sar{dd dog mRYkbes comdigur athelSngotask twi ncl ude the
i nk tank 1 gnd the inkjet head 120 that are integrally united. A

restriction yenber, 121180 ovjded ab. i be, auts] des . Of shheciid mci03sso as to

move rel attVEFs ?h%a??ln1 proceduré of providing ink to i nk
tank 101 is_as follows. 20 e the i:nk tank 101.i s t th t he
i nk, thi S2d%&fr FEELBN° ]ri?(?k FRAANRA e PRS- AY f’l gﬁ%sésr!éangd e the
film 103 agai nst the force of t he c?ggressed spring 104 so t hat the

capacisty ‘dfensed .i nkheafkentale i 1pe LAddel 3R Itde ORERINENRE CHERGASE in the
normal state. An ink tube 124 is 25 connected to the ink providing opening
105 from®ER.inka WENPBLESEB3HMAY JPE3F0N 13sss 3T fhevifdiRgl&burce 122 such
as a main ink tank via a valve 123.- In this state, the valve 123 is nade

to open s@utédiak tBepkB¥idad ibfsimreoxthéedam 10 i Bsi dekoprohielimk tank 101

opening (or ink providing hole) 105 for providing ink to the
ink tank 101, and an ink supply opening (or ink supply hole)

10 106 for supplying the ink to an inkjet head 120 that is a
printing head are formed on the case 102..

The ink tank 101 and the inkjet head 120 may be
separately provided such that the only ink tank can be
replaced. Alternatively, an ink cartridge may be configured

15 so as to include the ink tank 101 and the inkjet head 120 that
are integrally united.

A restriction member 121 is provided at the outside
of the film 103 so as to move”rela£ive to the film i03. The
procedure of providing ink to the ink tank 101 is as follows.

20 When the ink tank 101 is to be filled with the ink, this
restriction member 121 is advanced so as to préss and move the
film 103 agaipst the force of the compressed spring 104 so
that the capacity of the ink tank 101 can be made smaller than
the cépacity in the normal state. An ink tube 124 is

25 connected to the ink providing opening 105 from an ink



fromthe ink providing. source 122. At this. time, the air 5 inside the ink
tank 101 is pushed and discharged to the outside of the ink tank 101 via

t he i nk swapd3yweeseni ng 106 and a nozzle of the inkjet heatTL®03/0AB4 er the
required ink is provided to the ink tank 101, the valve 123 is closed so
as to shut the communi cation betmggg_the ink tank 101 and the ink 10
provi di ng source 122. Next, the nozzfe face of the inkjet head 120 is

te”porargké’xéfc#ﬂﬁge%’ouéeg ihe sestrdctd eninemhertdd s movedvebarzk. so as to
be separat romthe ink tank 101, as shown in Fig. 12. Since the

restriction nenberféi%Pkg ggg@éaigggfdgyyelgzghgsiﬁ&aéaay<o%ga,sbhe

conpr.essed spring fies to festore the original shape to press the
film 103 outwards. Accoydi ngl QQ capaci.ty. 3%u%'é1& tank %Oi pecones
; . n, nk-10
| arger, TBAH B%iegdt i°08 %?e%€%¥é9? q?h%%&bﬁnééﬁéra eé{|n3|de the ink tank
101 in accordance with the spring force. 20 A%cordin tq,this embodiment,
the ink fapk WO ink PeeNif§Ry eWRIRS Htat the thapach St R&%i nk tank 101,
can change. By using the capacity change of the ink tank 101, it is
possi®hl eihsigensratiokt ienkeyat i ve mrawsuead disaeardtd tenEhe101. In this
exanpl e, the negative pressure can be controlled 25 by the conpressed
degree obutbheaspsi Rthe Sakt Rahki 101 svipossiebliek WDu0OBY V6GEEIE-NBCTAPEBA01134
-40 to easily generate and maintain the appropriate negative pressure.
Next, a thipd, eohodiyent nQf ot hgefd esENt . iATEeRt B8 required ink is
provided to the ink tank 101, thé valve 123 is closed so as to
shut the communication between the ink tank 101 and the ink
10 providing source 122.
Next, the nozzle face of the inkjet head 120 is
temporarily closed, and the restriction member 121 is moved
back so as to be separated from the ink tank 101, as shown in
Fig. 12. Since the restriction member 121 is separated from
15 the ink tank 101, the compressed spring 104 tries to restore
the original shape to press the film 103 outwards.
Accordingly, the capacity of the ink tank 101 becomes larger,
and a negative pressure is thereby generated inside the ink
tank 101 in accordance with the spring force.
20 : According to this embodiment, the ink tank 101 is
configured such that the capacity of the ink tank 101 can
change. By using the capacity change of the ink tank 101, it
is possible to generate the negative pressure in the ink tank

101. 1In this example, the negative pressure can be contrqlled

25 by the compressed degree of the spring, so that it is possible



will be described with reference to Figs. 13 and 14. The 5 basic structure
of an ink tank 101 of an ink providing device of the third enbodinent is
shown i n Wop3/0&&36and t he operation of the ink providi ng rAVIPO®01134 Shown
in Fig. 14. In this enbodinment, an air releasing opening 107 for opening
the inside of the ink tank 101 to LQ _outside is formed on the ink 10 tank
101. An air releasing valve 108 for opening and closing the air releasing
openi ng 103 éssprpvdedaak bhe miintelreasiengppopeniang: HEgatike i nk
provi di ng device supplies the ink to the ink tank 101 in accordance with
operatingppesessety. The ink 15 providing device includes the ink tank 101
and pressing neans 131. The pressing neans includes a plunger 13la that

roves  foruards to pess a lexible,(4JmI03.20aLnst L SPEAGbATce of 2

conpressed spring 1 arid th noves sto ease the pressure on
t he tiln110f The_pressing neans 131 that are 20 ? i Vi meaps -may i ncl ude
a driving"t %h@%tdégﬁﬁ+ 5 gg§€|5 ?EF“%%nF?a%&P?'o gﬁﬁvpgé“opgﬁgted via a
l'ink mechanismor the like. The ink providing device inc]udes a main
cart ridgePasctHgrugatenie fs applyk edis tHarfadBokfb iy &irar §€VafBunt  of
ink. The main cartridge 132 is connected to an ink 25 providi ng opening 105
of the inkftank doilrdyempotahent3Bs shond G3/ 6663363 PG PIG Ope34tion ]
supply punp 134 for pressurizing and sending the ink of the main cartridge
132 and aosupié yinMalpmevidintotdeopeniing swnen ¢hosigag 1he imk taupply passage
(i.e., the tube 133) are
embodiment, an air releasing opening 107 for opening the
inside of the ink tank 101 to the outside is formed on the ink
10 tank 101. An air releasing valve 108 for opening and closing
the air releasing opening 107 is provided at the air releasing
opening 107.
The ink providing device supplies the ink to the
ink tank 101 in accordance with operating necessity. The ink
15 providing device includes the ink tank 101 and pressing means
131. The pressing means includes a plunger 13la that moves
forwards to press a flexible film 103 against the spring force
of a compressed spring 104 and that moves backwards to release
the pressure on the film 103. The pressing means 131 that are
20 driving means may include a driving element such as a solenoid
actuator, or may be operated via a link mechanism or the like.
The ink providing device includes a main cartridge
132 that is ink supply means that accommodate a large amount

of ink. The main cartridge 132 is connected to an ink

25 providing opening 105 of the ink tank 101 by a tube 133. A



provi ded on appropriate positions of the tube 133 between the 5 main
cartridge 132 and the ink tank 101. In the ink providing device including
such an i wo o3teaeds6 101, the ink providing procedure is as frdl/poso11%%en t he
ink is supplied to the ink tank 101, as shown in Fig. 13, an air releasing
val ve 108 is made open so as to opendihe air 10 rel easi ng opening 107, that

is, open the inside of the ink tank 101 to the outside air.

Next, the

pressi ng nEEPY13umps134r feremres syoveinteand urgyetingBthef onwarfstiso as to
press the film 103 of the ink tank 101 against the spring force of the
conpr essednasipr icagtifdge| h32 sl rarneplyt helvasi e eapapkhyn@farkbd t he ink
tank 101 is decreased. Thereafter, in this state, the valve 135 is nade

open, and dlkeisgPRh¥ PHRPsdRAY HaeRerat ed so that dbe iBk)ifethe main
cartridge 132 can be sent in the preSsurized state to the inside of the

ink tank 10Lakagt BE SUBRLY: e L33 1Ln. 20 LS mAngE, g

anmount of “ink 1s provi 0 nk tank efnn

J&&Ft%rnined
supf)clf to the

ink tapk 101 _is onmpl et th eration of the supply punp 134 is
stopped, "&nd Fﬁ£%6g$%% ﬁg%éygfgggséaktEF?ﬁuﬁo ‘he ink supply to the ink
tank 101 via the tube 132. In addition, the air releasing 25 valve 108 is
closed to shut an ai FPreleadsthd@ipyidane 8evitr Wologing6saeh RTT/i03/ 01134
-42- ink tank 101. Then, as shown in Fig. 14, the driving of the pressing

nmeans 131 YagksiBppetheoinds nupvigvagt heoptdingerisldsafollows.

ink is supplied to the ink tank 101, as shown in Fig.

When the

13, an

air releasing valve 108 is made open so as to open the air

10 releasing opening 107, that is, open the inside.of the ink

tank 101 to the outside air. Next, the pressing means 131 is

driven to move the plunger 13la forwards so as to press the

film 103 of the ink tank 101 against the spring force of the

compressed spring 104. In this manner, the inside capacity of

15 the ink tank 101 is decreased.

Thereafter, in this state, the valve 135 is made

bpen, and the supply pump 134 is operated so that the ink in

the main cartridge 132 can be sent in the pressurized state to

the inside of the ink tank 101 via the supply tube 133. 1In

20 this manner, a predetermined amount of ink is provided to the

ink tank 101. When the ink supply to the ink tank 101 is

completed, the operation of the supply pump 134 is stopped,

and the valve 135 is closed to shut the ink supply to

the ink

tank 101 via the tube 132. 1In addition, the air releasing

25 wvalve 108 is closed to shut an air releasing passage of the



backwards. In this manner, the restoring force of the 5 conpressed spring
104 causes the film 103 to nove outwards, and the negative pressure is

t her eby gewensakexdéi n t he-ink tank 101. According to the thdwrpozediedi nment,
the negative pressure in the ink tank 101 is generated by opening and 10
closing the air releasing opening ofsgphe ink tank 101, and changi ng the

i nside capacity of the ink tank 101. Accordingly, the'ink can be supplied
to the i nknkabknk D Iwi t hout increasing the waste ink produced at the tine
of the ink supply and w thout degrading the quality of the ink in the main
ink 15 cartridge. FuHdagr gerehoas anatiwer 14et hhd of igenrerst ithg t he

negative pressure in the ink tank 101, after the ink is provided to the

i nk tank %9@55?&9 i@ sankir ek e@‘@%ﬁ%d’@o}/%slgg mbPe GRS §d ungepBke1d he closed
state of the ink tank 101, the 20 'negative pressure can be generated by

di schar gi pgehe ik trom, Lhe Loic t ank 1014l 8¢ he, head,c This et hod may be

appli ed, e 1 nk di'scharge romthe hea S waste cordingly, the

above et hod of geperating negativ r ur y. changi n t he capacity of
fhe it GO TS S GtorS: s0f N G L38 SALrSCTHE AUugaer o
pressure by discharging the ink in that WO 03/066336_PCT/ JP03/ 01134 -43

t he wast ednfnkhe frdrcidecpeasedre Ass dhausby HeRperRlest geddeatPhgtade
negative pressure, after the ink tank is closed, the supply punp is
101. '

According to the third embodiment, the negative

pressure in the ink tank 101 is generated by opening and

10 closing the alr releasing opening of the iﬁk tank 101, and
changing the inside capacity of the ink tank 101. Accordingly,
the ink can be supplied to the ink tank 101 without increasing
the waste ink produced at the time of the ink supply and
without degrading the qﬁality of the ink in the main ink

15 cartridge.

Furthermore, as aﬁother method of éenerating the
negative pressure in the ink tank 101, after the ink is
provided to the ink tank 101, and the air releasing valve 108
is closed to make the closed state of the ink tank 101, the

20 negative pressure can be generated by diécharging the ink from
the ink tank 101 via the head. This method may be applied,
but the ink discharged from the head is wasted. Accordingly,.
the above method of generating a negative pressure by changing
the capacity of the ink tank is superior to the method of

25 generating a negative pressure by discharging the ink in that



driven in reverse so that the ink in the ink tank can be sent 5 back to the
main cartridge. In this nethod, the wasted ink is not increased, but the

i nk that WWoow®etdssough the supply tube and the punp i s mpadiras/oti3d he i nk
in the main cartridge. Accordingly, a quality such as deaeration of the
ink inthe min cartridge is degradgd. 10 Meanwhile, according to the
third enbodi ment of the present invention, the ink tank 101 itself

gener at es thhewasiegritinke qemebsudecesasigb.cri bed above without discharging the
ink of the ink tank fromthe head. Accordingly, the ink is not wasted.

Furthernore, since the dddehes Reths@Nr haslerbein§ tihe m@jaricartridge when
generating the negative pressure, the quality of the ink in the main

cartridgepk-gsBote degiadedne Nextvai fourdibseabodhaent 5@ %m pEgsent
i nvention mnll be" described with reference to Fi gs. f) an g In Fig. 15,

t he basic structure Qf _an |nk [ VIdI Vi inelu 0,.an tank is
shown, ang' g ln Fﬁyersﬁe opgﬁ |on g$1 %' %E %r&glggﬁﬁ%dgglceggs shown.
In.the forth enbodlnent the difference |n the res ad between the

i nk tahk PB%<ahd ?W%IWHPncéﬁFF??@%e I Fhis geEh ?nsﬁﬁédmég hén%ubily punp
134 used in the third 25 enbodinent. WO 03/066336 PCT/JP03/01134 -44 Wth
this strugftiréncreasasd pdssi bhe ok prat ddore thrpkah d-hehsuPRkYt BWRE 101 fr om
the main cartridge 132 by using the difference in the pressure head. In
this caseandi hce pump is mixed with the ink in the main cartridge.

According}y, a quality such as deaeration of the ink in the
main cartridge is degraded.

10 ) . Meanwhile, according to the third embodiment of the
present invention, the ink tank 101 itself generates the
negatiﬁe pressure as described above without discharging the
ink of the ink ténk from the head. Accordingly, the ink is
not wasted. Furthermore, since the ink is not sent back to

15 the main cartridge when generating the negative pressure, the
quality of the ink in the main cartridge is not degraded.

Next, a fourth embodiment of the.present invention
will be described with reference to Figs. 15 and 16. In Fig.
15, the basic structure of an ink providing device including

20 an ink tank is shown, and in Fig. 16, the operation of the ink
providing device is.shown.

In the forth embodiment, the difference in the
pressure head between the ink tank 101 and the main cartridge
132 is used instead of the supply pump 134 used in the third

25 embodiment.



punp i s not necessary, the ink providing device can be 5 manufactured at a
| ow cost. In this enbodinent, as a nethod of providing the ink to the

subt ank fwane3tdeessemi n cartridge, the main cartridge 132 rmot/ires/omde of
flexible materials so that the pressurized ink can be provided to the
subtank fromthe main cartridge by _J1p deformng the main cartridge. Next,
a fifth enbodi nent of the present invention wll be described with
reference to Figs. §ithhteughsdfictliie, hasis sdsaitiler ecobranideaktlpr ovi di ng
device according to the fifth enbodinent is shown in the elevation view of

Fig. 17. {5 Rig th%8 lhﬁ éan?}k afh Vi §WrOk naNmh P s 4 At R tr 30f by hes ik
provi di ng devi ce, Fig. 19 is a plan view show ng the operation of the

movi hg MR %%gep%%v. P A ank 07 The 50 arel aament

menber 109 can nove or rotate, cente th o] "a" Flgs 18 and 19,
in accor dAWER i £R Tt RECSERFOY nattort p?ﬂ¥l$}W$;4ﬁﬁiceTﬁ8ndP§pIacenent

menber 109 is made of a leaf spring or the like. The spring force of the
di spl dcenpmnuipsivecdley #sl@etcav-be weaker than the spring 25 force of a
conpressed spring 104 provided in the ink tank 101. WO 03/ 066336

PCT/ JP03/ 01134 - 45 Ifhéhils sphlacdimentt ,mesber maigod o ihnpred iidanecele? dance with
the deformation of the film 103, i.e., -the increase or the decrease of
the ink i mikhe ivne kapkadRlerdh splaac@ientartridge, the main cartridge

132 may be made of flexible materials so that the pressurized
ink can be provided to the subtank from the main cartridge by
10 deforming the main cartridge.

Next, a fifth embodiment of the present invention
will be described with reference to Figs. 17 through 19. The
basic structure of an ink providing device according to the
fifth embodimént is shown in the elevation view of Fig. 17.

15 Fig. 18 is a plan view of an important part of the ink
providing device, and Fig. 19 is a plan view shoﬁing the
operation of the ink providing device.

In the fiftﬁ embodiment, a aisplacement member (or
a moving member) 109 is provided at an ink taﬁk 101. The

20 displacement member 109 can move or rotate, centering the
point “a” of Figs. 18 and 19, in accordance with the
deformation of the film 103. The displacement member 109 is
made of a leaf spring or the like. The spring force of the
displacement member 109 is set to be weaker than the spring

25 force of a compressed spring 104 provided in the ink tank 101.



detection nmeans 136 includes a transm ssion photo sensor for 5 detecting

t he di spl acenent of the displacenent nenber 109 by detecting the existence
or absencwoOof3/a6xdet ecti on piece 109a provided at the end rfT/iPh®01134

di spl acenent nenber 109 of the ink tank 101. Wth this structure, when the
ink in the ink tank 10 101 is consuped, as shown in Fig. 19, the film 103
is deformed in the inward direction against the spring force of the .
conpr essedhspdi syl slddnapreomedbdri N0® hies imtkretiank 46dordanddivethstake, the
negative pressure in the ink tank 101 is stronger than the spring force of

the conpresesdnspiddrl@he ED1dhens, as. Showhel Inkt8asd % When the detection
pi ece. 109a of the displacenent nenber 109 is detected by the

di spl ace ction. s:13 : 186,45, QpeLat ed without -
openi ng gﬁgEgggége1%§@fggﬁgaﬁ§e@?%gu§g tnﬁteggﬁe ?ﬁ ?% a égin cartridge

132 b i ded ink .2 101 with the inside of the ink tank
101 bl ngCERELbHF PG HaSobl HER, T “FREFSBY- o0 G114 T3 s W 1 5 or |

deformed outwards, and the_inside capacity of the ink tank is increased to
reduced t hESEBGEERY diha Ké sShégaerort p?l‘gs@tﬁ dippleramenhnemhad 169, % nce t he
film103 is deforned outwards by 25 supplying the ink to the ink tank 101,

t he di spl detaehingrerize exOtE8L0668 38 FIN] PG3A0deB4ctia-riEg?e i1§%al so noved
outwards. \Wen a predeternm ned anount of ink is supplied to the ink tank
101, as shewnided Fig.thE8entthefdehecdigyl quemeat member 109 of the ink

tank 101.
With this structure, when the ink in the ink tank

10 101 is consumed, as shown in Fig. 19, the film 103 is deformed
in the inward direction against the spring force of the
compressed spring 104 provided in the ink tank 101. 1In this
state, the negative pressure in the ink tank 101 is strpnger
than the spring force of the compressed spring 104.

15 Then, as shown in Fig. 19, when the detection pilece .
109a of the displacement member 109 is detected by the
diéplacement detection means 136, a supply pump 136 is
operated without opening the air releasing valve 108 so that
the ink in a main caftridge 132 can be provided to the ink

20 tank 101 with the inside of the ink tank lbl being shut off
from the outside air. Thereby, the film 103 swel;s or is
deformed outwards, and the inside capacity of the ink tank is
increased to reduce the degree of the negative pressure in the
ink tank 101. Since the film 103 is deformed oﬁtwards by

25 supplying the ink to the ink tank 101, the displacement member



109a of the displacenent nmenber 109 cones to be off (that is, 5 separated
from the displacenent detection neans 136. From this state, the

di spl acemait 0306636t i on neans 136 detects that a predet er maerPormsnt of

i nk has been supplied to the ink tank 101.. Then, a detection signal
generated by the displacenent detecti@n neans 136 causes the operation of
the 10 supply punp 134 to be stopped so that the ink supply to the ink
tank 101 ééﬁyﬂé gt.eppedved rrutivagdsase, if the anopunt of ink that is
provided to the ink tank 101 exceeds a certain anount, the inside

pressure of the ink Waek 4Qdrdvkcemed npdsahbiet AT cakdiiBgkypplieavhen the ink
is supplied to the ink tank 101 with the ink tank 101 being closed from

the outsi dthediihk khnkS10ECEESHHHWHO 18! PP, the GRS akiep: 0bn thessupply punp
134 to stop the ink supply to the ink tank 101 before the inside pressure

of the inkgdaanks 104 gh (e QMBI by RO Bel 0e2 PARIY K6

pressure. 20 By taking this point 1nto account, the se i's ~nmade such

that the detectio iece ,109a .of .t he displacenent nenbe 09 cones to be
of f thg d%?%%ﬁggﬁéngr%%%ééﬂﬁ sﬁ%ﬁﬁgmeﬁé6£%k39) ntW§aﬁ?e£% re 5595 de t he
i nk tank 1 chan%es to a , positive pressure froma negative pressure. In
this mannér 525 RSt Pt P elRPEnde RRCT i1 deappeddtr@etgcisnahiaik t ank

101 WO 03/066336 PCT/JP03/01134 -47 is negative, the operation of. the
suppl y purpPr3decannbeed stusppad of oiskopas Heeamicuppppeg to thwe iimkk tank 101.
Accordingly, in the fifth enbodi nent, even when the
tank 101. Then, a detection signal generated by the
displacement detection means 136 cauées the operation of the
10 supply pump 134 to be stopped so that the ink supply to the
ink tank 101 can be stopped.

In this case, if the amount of ink that is provided
to the ink tank 101 exceeds a.certain amount, the inside
pressure of the ink tank 101 becomes positive. Accordingly,

15 when the ink 1s supplied to the ink tank 101 withAthe ink tank
101 being closed from the outside air, it is necessary to stop
the operation of the supply pump 134 to stop the ink supply to
the ink tank 101 before the inside pressure of the ink tank
101 changes from a negative pressure to a positive preséure.

- 20 ' By taking this point into account, the setting is
made such that the detection piece 10%a of the displacement
member 109 comes to be off the displacement detection means
136 before the pressure inside the ink tank 101 changes to a

positive pressure from a negative pressure. In this manner,

25 in the state in which the inside pressure of the ink tank 101



inside of the ink tank 101 is closed fromthe outside air, it 5 is
possible to repeat the ink supply to the ink tank 101 while the negative
pressure wosideczhe i nk tank 101 is kept in an appropri atREewmagel13dhe

di spl acenent detection neans 136 may be, configured to include tw photo-
sensors in order to perform 10 finep-control. In the case where the

di spl acenent detection neans 136 includes one sensor,.when the displ acenent
det ect i onisnmeagstikds, deiecoherbhéocabsende alupphe deteciiodrnca @ee 109a of

t he di spl acenent nenber 109, the ink supply to the ink tank 101 nay be

started, @@Gp%@@nté he: g spl-agareBlpsiel & itpe HBANSadR IAB6. detects the
presence of the detection piece 109a of t-he displacenent nenber 109, the

i nk ly to the i : i ; th
Ik Supply 10 the '%:cta optné’(d?:lz’l %H%’H?@ ﬁﬁ%p%gﬁoélﬁé‘f{ﬁf S&yAIPHAGH Phel NE

above exanple may be i S case, e setting may be made such
t hat when, an_anount of, the ink.in the.ink tank 101 becomes |l arge,, the 20
det ect i on *BF&ge ﬁ%gﬁmbﬁn?hgaﬁgsﬁbgdgﬁéﬁpsﬁgngnglggei%ut%%%%éféd By the

di spl acenent detection nmeans 136.  Furthernmore, in this enbodi nent, since

the displ &6chersitiier rRpgaafl ol GrURRdvate, thenter itk HEL EBiher of

the ink tank 101 (that is, the corner functions as 25 the center of the
rot ati on) theheegh sipiaaceesntirdetsetdorthredns W31 056836<RCTAIPEB/ 01134
-48 136 can detect the nmagnified defornmation of the ink tank 101 or the
film 103. appeopsthiaiy Wanide.i s possible to detect the timng for supplying
the ink to the ink tank 101 in high
The displacement detection means 136 may be.
configured to include two photo sensors in order to perform
10 finer control. In the case where the displacement deﬁection
means 136 includes one sensor, when the displacement detection
means 136 detects the absence of the detection piece 109a of
the displacement member 109, the ink supply to the ink tank
101 may be started, and when the displacement detection means
15 136 detects the presence of the detection piece 10%a of the
displacement member 109, the ink supply to the ink tank 101
may be stopped. A reverse manner of the above example may be
adopted. In this case, the setting may be made such that when
an amount of the ink in the ink tank 101 becomes large, the
20 detection pilece 1C9a of the displacement member 109 is
detected by the displacement detection means 136.
Furthermore, in this embodiment, since the
displacement member 109 can move or rotate, centering the

corner of the ink tank 101 (that is, the corner functions as

25 the center of the rotation), the displacement detection means



accuracy. 5 According to the second to fifth enbodinments, it is possible
to supply the ink to the ink tank 101 both when the inside of the ink tank
101 i s opwo @3w66d3e outside air and when the inside of thedmiros/eniBs 101 is
closed fromthe outside air. The ink. supply to the ink tank 101 with the
inside of the ink 10 tank 101 being_gpen to the outside air, and the ink
supply to the ink tank 101 with the Inside of the ink tank 101 being

cl osed frogstdhen eut-si-detné rmegin hieds ele€otrinyel yn pef frdvemadkf dank nEIInt ai ni ng
the excellent ink supply with high reliability for a long time. 15

Particul aglyend he 1k obS PReiSr@igPr v dedod s ihe donketask 404 with the
i nsi de of the I nk tank 101 being open to the outside air for discharging

Fhe gr adu}? ng f%urrml ﬁ%f%lr?% hé rﬁ. ]Jn'ecoI @Kﬁtm -eé%]k tl(?)lt Q?l Hy% ' de of the

i nk tank urthe en al arge change 1n a tenperature is

gener at ed, 20 t he negative pressure changes by the expansion and
contract i d“" % he air inside the ink tank 101. In this case, after the
inside of the ink tank 101 is nmade open to the outside air wthout

suppl ¥ ng the ink t@ceReding tankia GECOPRe tRebht Hy emndessnte gehetrtat i on
operation may be perforned to, adjust the 25 negative pressure in the ink
tank 101 sossisbleo twaksnbpin tive MR 03/ 056336k PCHII REY/ ®ptB4wher gtliqinct i on of
the ink tank 101. By opening the inside of the ink tank 101 to the outside
air, the unspEesSaRYcalhkCaambel i schapgadtdotlidieoutside air and when
the inside of the’ink tank 101 is closed from the outside air.
The ink supply to the ink tank 101 with the inside of the ink
10 tank 101 being open to the outside air, and the ink supply to
the ink tank 101 with the inside of the ink tank 101 being
closed from the outside air can be selectively performed for
maintaining the excellent ink supply with high reliability for
a long time.
15 ‘Particularly, the ink is preferably provided to the
ink tank lOlkwith the inside of the ink tank 101 being open to
the outside air for discharging the gradually accumulated air
in the ink tank 101 to'the outside of the ink tank 101.
Furthermore, when a large change in a temperature is generated,
‘20 the negétive pressure changes by the expansion and contraction
of the air inside the ink tank 101. In this case, after the
inside of the ink tank 101 is made open to the outside air
without supplying the ink to the ink tank-101, the negative

pressure generation operation may be performed to adjust the

25 negative pressure in the ink tank 101 so as to maintain the



out side. However, if the inside of the ink tank 101 is nade 5 open to the
outside air with high frequency, the drying of the inside of the ink tank
101 is preoni@ded3fs a result, the ink inside the ink tankciarosenshas high
viscosity. Accordingly, preferably, the inside of the ink tank 101 is nade
open with Iless frequency, and the_% ual ink supply to the ink tank 101 10
is carried out with the inside of the ink tank 101 being closed fromthe

out si de gignctiBHSortHige |1tk SWRR! Yoto the ink tank 101 with the inside of
the ink tank 101 being open to the outside air is preferably perfornmed on

a predet erm ned Cong'gt&gﬂéiﬁrth%xéﬁpme yhemd hexmebakcast rHdlgmel32 is 15

replaced with new on he 1 nk tank 101 has not been used. for a |long
time, or when the.,instruction is

 ded_ f the Jynsi de of th
|kt ank ST hagt bo- HEG BRER e n - ot e kst in O

enbodi nent of the present invention ,20 will be de cr%bgéﬁmjth reference to
Figs. 20 aeddgh 28oWTHR: . HasithestPEtarer dheant ¥ nkapl ot ¥ ity WeGi ce of the

sixth enbodi nent is shown in an elevation viewof Fig. 20, Fig. 21 is a

pl an §i ewrsiowonghe owpekdeart rpaithohighefFeRIGHCHVI Ggﬁgdr & t&Rd Fig.
22 is a side view showing an inportant part 25 of the ink providing device.
In this eradicredt tha pelk ttaofk a0W0ie3POG63361 PCRsIR0BLEINBA thes@nk

di spl acenent nenber 109 is cut and made to stand obliquely so as to forma

di spl acengy; pehat i AR Pant 1109BanaBashewdh ividdogity2]l. AMESHIMYly,
structure, the displacenent operation part 109b
preferably, the inside of the ink tank 101 is made open with
less frequency, and the usual ink supply to the ink tank 101
10 is carried out %ith the inside of the ink tank 101 being
closed from the outside air. Thus, the ink supply to the ink
tank 101 with the‘inside of the ink tank 101 being open to the
outside air is preferably performed on a predetermined
condition. For.example, when the main cartridge 132 is
15 replaced withrneQ one, when the ink tank 101 has not beeﬁ used
for a long time, or when the instruction is provided from a
user, the inside of the ink tank 101 .may be made open to the
.outside air.
Next, a sixth embodiment of the present invention
20 will be described with reference to Figs. 20 through 22. The
basic structure of an ink providing device of the sixth
embodiment is shown in an elevation view of Fig. 20, Fig. 21
is a plan view showing a important part of the ink providing

device, and Fig. 22 is a side view showing an important part

25 of the ink providing device. 1In this embodiment, a part of a



is pushed in the direction indicated by the arrow "A" by an 5 operation
part such as a lever so that the volune inside an ink tank 101 can be
changed. Wo @tdees6wor ds, the di spl acement nmenber 109 can RET/IPe®0l136
pressing neans for pressing a flexible film 103 of the ink tank 101

agai nst the spring force of a conpressed spring 10 104 in the ink tank 101.
Particularly, in the case of the color inkjet printing apparatus, when

a-plural i ' anks,e 1Qboane &f¥ algech-sR 85 LOahe sBsmele each ot her,
it beconé%gpg%?%ﬁ%% t toehirectly press the film2103 in the directions of

t he expansi gn and the.contractiqn of sesl, SId RGokB4inlbifowever,
with thea§t%8c?8F@ 8fd%?ﬁéﬁ%§ Sodi 7 ﬁ%%gg$§ﬁ5?'@a ‘quraIitﬁ ofanlegnks

are arranged so as to be close to each, ather, the dis c t er 109
can be nﬁsed FiBm EheS SRYS e S o sTeP 99§§P%oﬁp8¥a?%e in téggg?o
generate the negative pressure. 20 Furthernore, in this enbodi nent, the

di spl acenenpushedber 109 dirasrdenot nieRaahPYs FRR a&THEt At FWiPRg hi gh
thermal conductivity, and a driver integrated circuit 142 nounted on a
connest i eperanhen parel vl iac eohduetisy Hathdhp veAung uEksIEE aNFPC
(flexible printed circuit) for providing a 25 driving signal to the inkjet
head 120 sis% wade i01b&ah & @HaagtdWO 03/ 066336 PCT/ JP03/ 01134 -51 with the
out side surface of the displacenment nmenber 109, as shown in Fig. 22. In

other words, when thg é@%eEQHﬁxﬁglth§ i &8 dahnent member 109 can be
used as pressing means for pressing a flexible film 103 of the
ink tank 101 against the sp;ing force of a compressed spring

10 104 in the ink tank 101. Particularly, in the case of the
color inkjet printing apﬁaratus, when a-plurality of ink tanks
101 are arranged so as to be close to each other, it becomes
difficult to directly press the film 103 in the directions of
the expansion and the cont;action of the compressed spring 104.

15 However, with the structure of this embodiment, éven if a
plurality of ink tanks are arranged so as to be close td each
other, the displacement member 109 can be moved from the
outside-to-inside direction of the ink tank to generate the
negative pressure.

20 | Furthermore, in this embodiment, the displacement
member 109 is made of material such as metal having high
thérmal conductivi£y, and a driver integrated circuit 142
mounted on a connection member (a electric conducting member)

- 141 such as a FPC (flegible printed circuit) for providing a

25 driving signal to the inkjet head 120 is made to be in contact



connected to the head 120, in many cases, the connection 5 nenber 141 is

di sposed on the side surface of the ink tank 101. This is because it is

i npossi bl wa @/oa633ange t he connection nenber 141 at the nexalroyoriBace si de
where the paper runs. In this case, the driver integrated circuit (driving
circuit) 142 is nmounted on the coggggtion menber 141 for the sake of a 10
smal | nounting area. However, when t'he nunber of nozzles of the inkjet

heads ingreasege &g idhe spiicatings speediheneresenti ghmbear sulvst ast i al amount
of heat is generated fromthe driver integrated circuit 142. At this tine,
it is difticul o_disperse the generated heat because the heads are

usual l'y f&oggr%%giﬂgééﬁgs to be close to each other in the carriage. For

this reason, the nefal havin i_gh_ther . GO thyitysi g used.as
material for the di 'ﬁgggﬁbﬁgrﬁﬁﬁbgéegig%%Jﬁ%HQ%H%a?gio “the netgﬁ

di spl acenent nenber 109 is nmade to extend to th% | ace where air

suf f i ci emoRpeebAfur? ddied2e WePh theNHY GAFESof PEeC%??%‘Etelr‘?? I'n this
manner, it is possible to easily disperse the heat generated fromthe
driveb imetibgrafétl ts reisnose on dheheidesprateremt nefbemkGeRkNGRL: a
seventh enbodi ment of the present invention w Il be described with

ref erencenie EkgbecB:d hrough i2bBssThee 25 drasingesthactoree@ficm ink
provi di ng devi ce including an ink WD 03/ 066336 PCT/JP03/01134 -52 tank of
this enboginrat 115 SHoWL iHdRig. s38fasads Bdarieref thhepapak thark is shown

in Figs, 24A and 24B, and a part of another exanple of the ink tank is
shown in]EEQ%iszééégqu%§%miver integrated circuit (driving circuit)
142 is mounted on the connection member 141 for the sake of a
10 small mounting area. However, when the number of nozzles of
the inkjet heads increases, and the printing speed becomes
high, a substantial amount of heat is'generated from the
driver integrated circuit 142. At this time, it is difficult
to disperse the generated heat because the heads are usually
15 arranged so as to be close to each other in the carriage.
For this reason, the metal having high thermal
conductivity is uéed‘as material for the displacement member
109, and a part of the metal displacement member 109 is made
to exfend to the place where air sufficiently communicates
20 with the outside of the printer.. In this manner, it is
possible to easily disperse the heat generated from the drivef
integrated circuit 142 via the displacement member 109.
Next, a seventh embodiment of the present invention

will be described with reference to Figs. 23 through 25B.‘ The

25 basic structure of an ink providing device including an ink



In this enbodi ment, reverse flow prevention valve 5 111 that is reverse

fl ow prevention neans for preventing the reverse flowof the ink, i.e.,
preventi nga@®eeask fromflowng to the nmain cartridge 132dwiros/en3sd nk
provi di ng opening 105, is provided at or near the ink providing opening

105 of the ink tank 101, as shown Lg Figs. 24A and 24B. This reverse 10
fl ow prevention neans nmay be nade of %n el astic nenber. Alternatively, as

shown in Eigs.o25hiandmdeBinthe 1Lweicse fhowigpreyenridonr paagsofayhde the
reverse flow prevention valve 112 that includes a valve seat 112a, a bal

112b for ' d Si [ vibdkng [ 1Q%, af spring
menber 159§§2% O?Ebfggggngﬂgaﬁﬁihl 51%%%~?gBhai§@§9§F%§Eg§s?§§gﬁéi mai n
cartridge 132 that. provi,des, the ink.to the _ink t 0l .i-s, provi ded at the
Level  t haf P10l G The PRK 2R A TOEY W Eh EHE & %%aan]“é%r%éﬁf, when a supply
punp 134 is 20 operated to send the ink in the main cartridge i32 to the
ink tank 101 in t hedPrédsupTReY et e TSRESPeYePE LTI G PPEVEALYBN val ve
111 is made open by the ink flow fromthe nain cartridge 132 to the ink
tank F01 &%l stiowin iisn teivgrsg4Blowrpndventidion meaps fer mreyseding the ink flow
fromthe main cartridge 132 against 25 the spring force of the spring
menber ll2evassshiiwy iof Ehg. iMO (03/066336vECTLIPOR O 1ik34 frof3£26@imm t hat
the reverse flow prevention valve 112 can be nade open. In this nmanner,

the ink peovimh nehigPenirteid9s 13 maden @peRk phevidind Mpewangf Low, into the
ink tank 101. On the
is provided at or near the ink providing opening 105 of the
ink tank 101, as shown in Figs. 24A and 24B. This reverse
10 flow prevention means may be made of an elastic memBer.
Alternatively, as shoﬁn in figs. 25A and 25B, the reverse flow
prevention means may be the reverse flow prevention valve 112
that includes a valve seat 112a, a ball 112b for opening and
closing the ink providing opening 105, and a spring member
15 112c for pressing the ball 112b to make a closed state.
A main cartridge 132 that provides the ink to the
ink tank 101 is provided at the level that is below:the ink
tank 101.
With this afrangement, when a supply pump 134 is
20 operated to send the ink in the main cartridge 132 to the ink
tank 101 in the pressurized state, the reverse flo% prevention
valve 111 is made open by.the ink flow from the main cartridge
132 to the ink tank 101 as shown in Fig. 24B, or the ball 112b

is pressed by the ink flow from the main cartridge 132 against

25 the spring force of the spring member 112c as shown in Fig.



ot her hand, when the operation of the supply punp 134 is 5 stopped, the
reverse flow prevention-valve 111 is made closed by the ceasing of the ink
fl ow fronwdhes/omeeasn cartridge 132 as shown in Fig. 24A orpdinros/emas se fl ow
prevention valve 112 is nmade closed by the ceasing of the ink flow from
the main cartridge 132 as shown in f% . 25A so that the ink providing 10
openi ng 105 can be cl osed. According 37 even when the main cartridge 132 is

di sposed pel aw the i RKket aBke A4 . £lidw bSePORsibh evdlorepriagentntibe mddk in the
ink tank 101 fromflowing in reverse to the main cartridge 132. In other

words, in Lg)énder I%OFﬂHﬁpﬁgﬁnélhe{fpé Qn%5p9§{}£&i1€j@eoﬁ§%_n%ellgw thenddik tank

Q . .
101, the teverse flow prevention neans such as val ve neans for opening and

closing the ink providing opening.105 e oV t. the i tank 101

for preve?$hg e 5 ﬁkl?goﬁ?tf‘)l vﬁgln?“ﬁ ?fel\?eirpé]é 1%a(c)hei{jﬁ@lr'nali ﬁn @g?t ri dge 132
fromthe ink tank 101. 20 Meanwhile, in_the case where tq main cartridge
132 is deEppiséansr when| el onRiadwornat) Ehel S P h e Rk Sénks 101, the
reverse flow prevention neans such as the valve neans are not_provided at
the ik psoamichg tbpemengrd@stbiv trevenkicankaludllladg maeei #ke3ee provi ded
to the ink tank 101 fromthe main 25 cartridge 132 wth the inside of the

i nk tank BPlikeideasapgnoNC-08/ 066 FAGWPETHHPOBE 0143y carf4itdget he2 qst si de
air, an air releasing valve 108 is first made open, and the supply punp

134 is opgratedd eiproyiugde thecidkeveirsthel sRi prsaditiictgealdad 1 tihe ink
tank 101. After a
made closed by the ceasing of the ink flow from the main
cartridge 132 as shown in Fig. 25A so that the ink providing
10 opening 105 can be closed.

Accordingly, even when the main cartridge 132 is
disposed below the ink tank 101, it is possible ?o prevent the
ink in the ink tank 101 from flowing in reverse to the main
cartridge 132. In other words, in order to dispose the main

15 cartridge 132 below the ink tank 101, the reverse flow
prevention means such as valve means for opening and closing
the ink providing opening 105 are provided at the ink tank 101
for preventing the ink from flowing in reverse to the main
cartridge 132 from the ink tank 101.

20 Meanwhile, in the case where the main cartridge 132
is disposed at the level below the leyel of the ink tank 101,
the reverse flowAprevention means such as the valve means are
not provided at the ink providing opening 105 of the ink tank

101, and the ink is provided to the.ink tank 101 from the main

25 cartridge 132 with the inside of the ink tank 101 being open



predeterm ned anmount of ink is provided to the ink tank 101, 5 the
operation of the supply punp 134 is stopped, and the air releasing valve
108 i s nmud® @leesdd. However, in this, case, if a reverse fRGwPps/eMent i on
mechani sm such as a valve is not provided at the supply punp 134, the
difference in the pressure head bEtW§§n the ink tank 10 101 and the main

cartridge 132 causes the ink in the k tank 101 to flowin reverse to the

mai n cartyd dgg 132saftefid hen aper abi e8s ohg thig veuppBy i pusprdS4ndde st opped
and before the air releasing valve 108 is closed. In this case, if an air

ayer  exianean the Lol At Q) B9 10enbRG Al Ko -Bikall ate ik 19

o)
reverse t&D e i n car n en, the ink flows in rverse to

the main cartridge 132. Furthermnore, .if the air i.sts upstream si de
of the | e (R TR, CAEEEIOT4, I BB LE Rt FISREEY AL ST A
main cartridge 132, when the ink is then provided 20 to tpe [ tank 101
with the predatersinedeanenat ffk 1061 15ePRgVIGFEFY FPEhembu %‘iﬂagl iT, the
problemis not generated, but when the ink is provided to the ink tank 101
wi t h. the imsicgerasfobhef i tike tamplyobubei A closd@rPegm eReé Bk stide air, the
air flows into the ink tank ‘101 together with the ink. 25 For these
reasons, tdie-d<aver saltéow prievenideorlWe=03/ 066336 PCT/ JP03/ 01134 -55 neans
such as the valve are provided at the ink providing opening 105 of the ink

tank 101 to prevent ghheveeversefilowaet, thesirk i@ greveptetdietiain
exi sting between the ink tank 101
mechanism such as a valve is nof provided at the supply pump
134, the difference in the pressure head between the ink tank
10 101 and the main cartridgé 132 causes the ink in the ink tank
iOl to flow in ré&erse to the main cartridge 132 after the ‘
operation of the supply pump 134 is stopped and before the air
releasing valve 108 is closed. In this case, if an air layer
exits near the ink providing opening 105, the air flows in
15 reverse to fhe main cartridge 132, and then, the ink flows in
rverse to the main cartridge 132.
Furthermore, if the air exists at the upstream side
of the‘ink tank 101, e.g., in the tube between tﬁe ink tank
101 and the main cartridge 132, when the ink.is then provided
20 to the ink tank 101 with the inside of the ink tank 101 being
open to the outside air, the pfoblem is not generated, but
when the ink is provided to the ink tank 101 with the inside
of the ink tank 101 being closed from the outside air, thé air
flows into the ink tank 101 together with the ink.

25 For these reasons, the reverse flow prevention



and the main cartridge 132, fromcomng into the ink tank 101. 5 Next, an
ei ght h enbodi nent of the present invention wll be described with

r ef er encewiono3ficep36 26. The basic structure of an ink provirimmpostemsEe

i ncluding an ink tank 101 according to the eighth enbodiment is shown in
Fig. 26. In this enbodinent, a protﬁﬁfing part 102a is 10 forned at the
upper part of a case 102. The protruting part 102a is positioned at the

llevel higher & hanpnt he LeyelaRfe the psuriase o0t shkaprébRkapipvi di ng
opening 105 is formed. An air extraction space 113 is fornmed at the

protrudin art a, iy .releasi I .S he air
15 extraéﬁ*%ﬁngbagé i§§£h$ﬁl}%?ﬁﬁgt?ggtg$§?h$%3&g§§?tf%ﬂéo t%%ﬂy?ﬁi
provi di ng opening 105 is |ower than the position of the, air_ relegsing
opening-%@*?lp% FH?SPE§%%$¢£§“V5P€eeﬁé§F ng RFegd §h?e§%'s%9?5(§§3
prevention valve are not provided at the ink providing opening 105, and

t he mai n arel tihiedgein3garsrigigsdsed fZomasoriRg pgsia ithA %bxe‘%a%gwlt-he
position of the ink tank 101. Wth this structure, when the ink is
provided to the inkKekapkadOdightdmetnbediment caf titiedgeessrtwinvertheon nsi de
of the ink tank 101 being open to the outside air, the air inside the ink
tank 101 45 direChakgedhé@ the quirsirdacef téheig 286.nkThankaddd via the air
extraction space 113 and the air WO 03/066336 PCT/JP03/01134 -56 rel easing

openi ng 107., At Ahib$ LhMenk SRR JRE BESEEL OMh@fudihBeahnknpraiidilng openi ng
105 is lower than the position of +the air releasing opening 107, it is

possi bl e éé&&%JlghytEh%he-eighth embodiment is shown in Fig. 26.

In this embodiment, a protruding part 102a is
10 formed at the upper pért of a case 102. The protruding part
lOéa is positioned at the level higher than the level of the
surface on which an ink providing opening 105 is formed. An
air extraction space 113 is formed at the protruding part 102a.
An air releasing opening 107 is formed above the air
15 extraction space 113. 1In this structure, the position of the
ink providing opening 105 is lower than the position of the
air releasing opening 107. In this example, valve means such
as a reverse flow prevention valve are not provided at the ink
providing opening 105, and the main cartridge 132 is disposed
20 at the position lower than the position  of the ink tank 101.
With this structuré, when the ink is provided to
the ink tank 101 from the main cartridge 132 with the inside
of the ink tank 101 being open.to the outside air, the air
inside the ink tank 101 is discharged to the outside of the

.25 ink tank 101 via the air extraction space 113 and the air



ink to the ink tank 101 until the ink providing opening (ink 5 providing
hole) 105 is filled wwth the ink, and even if the air in the ink tank 101
remai ns i wa@s®eedss extraction space 113 that the air rel eagirrgs3/openi ng 107
faces, it is possible to realize the state in which the air does not
remain at the ink providing openi n%q105. 10 For exanple, in the state in

which the ink providing opening 105%s filled with the ink as descri bed

above, t*lf‘el%%&ﬁgi o2fnd N®7SUPRLY tRUSPL R4, isSnsopRedpositidihics case, the
initial reversin owr%rom the ink providing opening 105 contains the

only ink. Accordingly..it is 1 i I n h { {4 flowng in
revgrse {3 I']Rlél5< %?%X 9 rolp(?gnel%fggﬁéyg%:floés"hrgﬁ\ég tzlazantrE ?%Iél%a%%cgr{]gﬁopeangglb7

before the reverse_flow cones to ﬁggtaig the air. -Ac ordirglgl Qctthe ei ghth
e

enbodi merthe P& BFFCRIPDEPRETAPLd +F o MSHRG S ACr &V 'S the main

cartridge 132 20 without providing specific reverse flow reveg&!on means
such as tivk val vhenbmhstank (e URkipr 80§ diHy RERCRGI168eR Nkt (17K nint h
enbodi ment of the present invention wll be described with reference to

Fi gs. 527 mndrid8ngThelepasi T ist riidfledewnth arhe nkkpr evddengn delvi€e® i ncl udi ng
an ink 25 tank 101 of the ninth enbodinent is shown in Fig. 27, and Fig. WO
03/ 066336, iRCTAIRAS/ 941l 3dank 50128 cknaias enlaiged rvieewrshonbngs@ard nport ant

part of the ink tank 101. In this enbodinent, simlarly with the eighth
113 that the air releasing opening 107 faces, it is possible
to realize the state in which the air does not remain at the
ink providing opening 105.

10 For example, in the state in which the ink
providing opening 105 is filled With the ink as described
above, the operatién of the supply pump 134 is stopped. In
this case, the initial reversing flow from the ink providing
opening 105 contains the only ink. Accordingly, it is

15 possible to prevent the air from flowing in reverse to the
main cartridge 132 by closing the air releasing opening 107
before the reverse flow comes to contain the air.

According to the eighth embodiment, the air can be
prevented from flowing in reverse to the main cartridge 132

20 without providing specifié reverse flow prevention means such
as the valve means at ﬁhe ink providing opening 105.‘

Next, a ninth embodiment of the present invention
will be described with reference to Figs. 27 and 28. The

basic structure of an ink providing device including anAink

25  +tank 101 of the ninth embodiment is shown in Fig. 27, and Fig.



enbodi nent, a protruding part 102a is provided at the upper 5 part of a
case 102 such that the position of the protruding part 102a is higher than
t he surfae® @mwesdssch an i nk providing opening 105 is for mad/JpAsI0EBS
extraction space 113 is forned at the protruding part 102a. Furthernore,
an air releasing opening 107 is folgw;d, at the upper part of the air

c

extraction 10 space 113. In this structure, the position of the ink

provi di ng; 9peNig h9arksd! ever AR ddhenpospdt e ©fpddte odi ther £hleasi ng
opening 107. As shown in Fig. 28, a fluid resistance part such as a
throttlinga r{p;114 is formed at the ink providing opening 105. In this
exanpl e, val've neans such 15 as the reverse flow prevention neans are not

provi ded at the ink providi ening 105, and th Sit. f the main
cartridge 132 is Io&é‘r tgﬁﬁnerrﬁlﬁ%&s%esrﬁ’i SATstat ‘?’lnfri\h P%ln ef%%FRWth this

structure, it is possible to prolong the tinme that is the period before
the reverg®oedimantonai BIOBryeHF S%¢d 18r8 18 PYIVEIRI e T4fr “PPBM f 1 owi ng

in reverse to the nmain cartridge 132 wi thout providing the specific
rever$e piow @f eveaseohlfesmeh sthelt ddet hesibloe aledihse PNexrudingent h
enbodi mrent of the present invention wll be described with reference to
Fig. 29. fhgr RPshewaigRsrttieabadie ssirfactuoe wiian amnkingr prodiainglevi ce
i ncl uding an WD 03/ 066336 PCT/JP03/01134 -58 ink tank 101 according to

this embogiox o thi soenbedi MmNt 1A phubatidy Qfaddetiact ienfoehest rodes
(detection pi ns% for detecting the level of the ink ‘
at the protruding part 102a. Furthermore, an air releasing
opening 107 is formed at the upper part of the air extraction
10 space 113. Iﬂ this structure, the position of the ink
providing opening 105 is lower than the position of the air
releasing opening 107. As shown in Fig. 28, a fluid
resistance part such as a throttling part 114 is formed at the
ink providing épening 105. 1In this example, valve means such
15 as the reverse flow prevention means aie not provided at the
ink providing opening 105, and the position of the main
cartridge 132 is lower than the position of the ink tank 101.
With this structure, it is possible to prolong the
time that is the period before the reverse air flow is
20 generated, and to prevent the air from flowing in reverse to
the main cartridge 132 without providing the specific reverse
flow prevention means such as the valve means.
Next, a tenth embodiment of the present invention
will be described with reference to Fié. 29. Fig. 29 shéws

25 the basic structure of an ink providing device including an



are provided in the ink tank 101. In this exanple, two 5 detection

el ectrodes 115a and 115b are provided in the ink tank 101. The | ength of
t he det ecwions/oebB6trode 115a is shorter than the | ength afcTrires/dasecti on
el ectrode 115b in terns of the depth direction. Wth these | engths, the

detection el ectrode 115a detects th?éépk at the position near 10 the upper
surface of a case 102, and the detection electrode 115b detects the ink at

the deepef,;pasidi 9811 Dotk 1AMk is18dboBmdisi Ng this structure, when the
ink is provided to the ink tank 101, the detection el ectrodes 115a and

115b 15 respective&¥lgggga nggﬂﬁpeaig%mr?fggigﬁ%@gggggggg bet ween t he

detection el ectrode a an et eécti el ect 115b changes. Wen

the ink is thereby detected, the ink su to the ink tan 01 .

st opped. QNﬁﬁFqﬂ%?siAQ?H%CEROQtﬂ%qsﬁk§95nagg%ﬁt%%9() gnlfgeﬁhgghéﬁgdﬂﬁérde
air, the ink tank 101 takes the shape in which the capacity of the ink
tank 101 dze troviidedest Flhe thts topdt é0lwi F%i?ﬁ%fhéa}%ag'lﬁ’éérré‘é%ri cted by a
pressing nenber 121 that. is wused for generating the negative pressure. At
this i mejettdmeionnklbayeodés fldameddaf lbheatovmrowsidgd éf the ik tank 101,
and 25 the air layer is forned at the upper side of the ink tank 101. WD
03/ 066336t 2GT/1DRO3/ @hd3dengd? cthamhe Weescaisupplectpuwde 138ai ssoperated to

provide the ink to the ink tank 101 fromthe main cartridge 132, the air
in the igktank 101 i8edischar ¢ad theoprthersbd drlaasiagiopening 107,
terms of the depth direction. With these lengths, the
detection electrode 115a detects the ink at the position near
10 the upper surface of a case 102, and the detection electrode
115b detects the ink at the deeper position in the ink tank
101.
By using this structure, when the ink is provided
to the ink tank 101, the detection electrodes 115a and 115b
15 respectively contact with the ink, and the imﬁedance between
the detection electrode 115a and the detection electrode 115b
changes. When the ink is thereby detected, the ink supply to
the ink tank 101 is stopped.
When the inside of the ink tank 101 is open to the
20 outside air, the ink tank 101 takes the shape in which the
capacity of the ink tank 101 is the largest in this state
within the range restricted by a pressing member 121 that. is
used for generating the negative pressure.- At this time, the

ink layer is formed at the lower side of the ink tank 101, and

25 the air layer is formed at the upper side of the ink tank 101.



and the level of the ink is raised. Accordingly, the 5 detection el ectrode
115a and the detection el ectrode 115b respectively cone to be imrersed in
t he i nk, wad3tdees3s npedance between the detection el ectrodeTlPz0EB4d t he
detection electrode 115b changes. Therefore, the conpletion of the ink
providing (or the filling of the ink_.tank 101) can be detected, 10 and the
operation of the supply punp 134 is P en stopped. In this exanple, the
det ecti onTakactyosle ale‘iiwlg; pafpangedi S epes-at-edbeo apréieipasict Larn deeper
than the position of the detection electrode 115a. Accordingly, in

detectingpbhent e&’a%{m%lt B2 chNkne! haidd dé‘}%%iigg@ 192 preyendiA he detection 15

error. On the other hand, by positioning the detection electrode 115a at

t he upper .sid f e .nk.tank 101, it i SSi 0 | anount
of “thers nitte Eeme et s BB R AR bR o ehe S (SR, 0

conpl eted. However, when the position of the detection electrode 115a is
near the 28%upperlSif’ &fe the the taser s tﬁﬁF@rS%n%F%o§§Fbility t hat
foam or bubbles are trapped by the detection electrode 115a, so that the

| evel of théerhkor animsttdsgledétbet aed adrudatecionTakeplizrde Whébe t he
detection electrode 115a is disposed is .preferably the place where the air
t ends not reepbetivealppettme?2FoMoeeipnefsrdbiny tha phky adnd ytlof idegedencen

el ectrodes are WO 03/ 066336 PCT/JP03/01134 -60 disposed at several places,
and when phewkapedancr heitweaneasytrddw lalsecthadese odetdecidinsposed

detection electrodes changes, it is determned that the ink, supplying is
Conpletedelectrode 115b changes. Therefore, the completion of the ink
providing (or the filling of the ink tank 101) can be detected,
10 and the operation of the supply pump 134 is then stopped.

In this example, the detection electrode 115b is
arranged so as to be at the position deeper than the position
of the detection electrode 115a. Accordingly, in detecting
the level of the ink, it is possible to prevent the detection

15 error. On the other hand, by’positioning the detection
electrode 115a at the upper side of the ink tank 101, it is
possible to increase the amount of the ink at the time the
supplying of ink to the ink tank 101 is completed. However,
when the position of the detection electrode 115a is near the

20 upper surface of the case 102, there is a possibility that
foam or bubbles are trapped by the detection electrode 115a,
so thatlthe level of the ink cannot be detected accurately.
The place where the detection electrode 115a is disposed is

preferably the place where the air tends not to be trapped.

25 More preferably, a plurality of detection electrodes are



It should be noted that a float on the ink, the 5 perneability of the ink,
or reflectance of the ink may be used as neans for detecting the |evel of
the i nk twostdgpeshe i nk suppl yi ng. Next, an el eventh enbadimmPas/ondst he
present invention will be described with reference to Fig. 30. The 10
basi c structure of an ink providingﬁﬁgvice including an ink tank 101
according to this enbodinent is showi"in Fig. 30. In this enbodinent, a

protrudi ng; pasded Q20 skSerbOrprtea, ther WRBET t8d d8nffdahceaser#82n odngt he ink
tank 101, and an air extraction space 116 is fornmed at the protruding 15

part 102by, 0] S0la80oPathe TPRGIULOLALLY L0 RIS BRangase 102 15

provi ded one part of air extraction space 1 so as to rma

throttling part 117 that |s a narrow passage at a part of the air
extractio tsb%d¥”¥¥€9neﬁu%?ﬁ5fgﬁ?é?”%ﬁggpiy?@?éﬁéi JEo5etng 107 that faces

the air 20 extraction space 116 is fornmed as shown in Fig, 30, and a

det ection el ect r ode I1580P5d e iritsth Hee BhELPRT |Gy e £0K17Eh8f the air
extraction space 116. A detection el ectrode 115b is also disposed at the
upper Ssi dpeohedingl iityk of ahke 10k, ar rsifdwctencEFigf 3@ i2% maythésussed uct ure,
the ink can nore firmy contact WO 03/066336 PCT/JP03/01134 -61 with the
det ecti onaz el eeid0d®rlEbaecEing hate illevied pa@sSshdl £nkit cco preyenhet ek error in
detecting the level of the ink. Next, a twelfth enbodi nent of the present

i nventi oNgyppl1yving.

Next, an eleventh embodiment of the present
invention will be described with reference to Fig. 30. The
10 basic structure of an ink providing device including an ink
tank 101 according to this embodiment is shown in Fig. 30.
In this embodiment, a protruding part 102b is
formed at the upper side of a case 102 of the ink tank 101,
and an air extraction space 116 is formed at the protruding
15 part 102b. An isolation part 102c integrally formed with the
case 102 is provided at one part of the air extraction space
116 so as to form a throttling part'117 that is a narrow
passage at a part of the air extraction space 116.
Furthermore, an alr releasing opening 107»that faces the air
20 extraction space 116 is formed as shown in Fig, 30, and a
detection electrode 1l5a is formed in the throttling part 117
of the air extraction space 116. A detection electrode 115b
is also disposed at the upper side of the ink tank 101, as
shown in Fig. 30.

25 In this structure, the ink can more firmly contact



will be described with reference to Figs. 31, 32A and 32B. 5 The basic
structure of an ink providing device including an ink tank 101 accordi ng
to this ewlooaioeeast i s shown in Fig. 31, and an inportant REaviPosd118he i nk
provi ding device is shown in Figs. 32A and 32B. In the twelfth enbodi nent,
an air releasing valve 10 108 having a housing 118 integrally fornmed on an
a case 102 of the ink tank 101 is added to the ink provi di ng device of the

el eventh gabadinEner Skl cbelsasi N alove th88 incldigesanivakye seat

108a provided in the housing 118, a ball 108b that can contact with the
val ve seal, 1082 a0d & 98¢ \RILUELOEIHJ OB TR,LAr oPrefe fig Lhe ball 108h

towar ds the valve sea a, 1.e g the air releasing valve 108 to
be cl osed. A valve qgperation pi 51 is _provided, outside the _air.releasing
val ve 108, as shown $%Fﬁﬁ @:tgfig?%ee%ERQﬁ?EQ5p8 aFgSnpfﬁ??ﬁEif%¥§n5ﬁPQing
means advances in the air 20 releasing valve 108 to press the ball 108b in
t he i nwar dildi Pecdewrridpd Watht RefefriGRy Holfdesoef 3t he3Ehransy 3wBnber 108c,
thereby driving the air rel easing valve 108 to be open. As shown in Figs.
32A anil 32Bg bheiwadwmiadpercabifoan piln sl iiddngr devided atcladiwgben such as a
carriage menber 152 25 for fixing the ink tank 101 such that the val ve

oper-at i onipkntiEk 07 V&3 dPed/ 96084 1 kdbodit@neans ndv@ i nrt FegcaBLi age
menber 152 relative to the carriage nenber 152. A spring 153 of the

carriage gppbeh IR LSSSRrtt BE VRl VEIORRIRL UOAgPESVIE] hagkwandsn
Furthernore, a . x
Figs. 32A and 32B.
| In the twelfth embodiment, an air releasing valve
10 108 having a housing 118 integrally formed on an a case 102 of
the ink tank 101 is added to the ink providing device of the
eleventh embodiment. This ailr releasing valve 108 includes a
valve seat 108a provided in the housing 118, a ball 108b that
can contact with the valve seat 108a, and a spring member 108c
15 for pressing the ball 108b towards the valve seat 108a, i.e.,
driving the air releasing valve 108 to be closed.

A valve operation pin 151 is provided outside the
air releasing valve 108, as shéwn in Fig. 31. The valve
operation pin 151 as driving means advancés in the air

20 releasing valve 108 to press the ball 108b in the inward
direction against the spring force of the spring member 108c,
thereby driving the air releasing valve 108 to be open.

As shown in Figs. 32A and 32B, the valve operation

pin 151 is provided at a member such as a carriage member 152

25 for fixing the ink tank 101 such that the valve operation pin .



restriction nmenber 151b having a flange is formed on the valve 5 operation
pin 151. The restriction nenber 151b restricts an anount that the valve
oper at i onwa 03/06&B6 advances in the air releasing val ve 10&carazoties pr event
t he advanci ng anount of the valve operation pin 151 from exceeding a
predeterm ned anount. The valve operation pin 151 is driven by a sol enoid,
10 a link nmechanism a notor, or the?47ke (not shown). Wth this structure,

the air r@Aﬁ%‘k@gi}ea&Ms 0B s £ Rerepenss aadiclsed Bhempyintkgde val ve

operation pin 1 f or war backwards. Accordingly, the air rel easing

operation can b ppropriately perfornmed n f ti uality of
the ink t& %Oisgan ges%}rhq aJiB%e f?glggac?%ﬂgagﬁ?%{f%@lchgggi &?%%eesgsi ng

val ve 108 needs to have the tolerance for being firn.y operated nmany tines
in order ERF edyEarBAFFLHY? dpdhedlamdcEraEed: sl Above, the
spring nmenber 108c presses the ball 108b, nmeaning that in a 20 nor nal

state, 't heestiriotébeasemgeyal Vi 188ing &l 6serge iohISprmgHe ANt BRS | Yad YSs
provided to the ink tank 101 or when the ink tank 101 is filled with the

i nk, tshe épseeifonomihhesout siide destrimdéot onadteaddilstresheispsiary force of
the spring nenber 108c so as to open the air rel easing valve 108.

Accor di ngiyoudihendd sheuciine hrsemasnshipl 851 Rtdiesasone, thy anty pressing
the WD 03/ 066336 PCT/JP03/01134 -63 ball 108b constituting a sealing part

SO as to Ve%(slllﬁ%_; P‘glllfe i‘@?bscpyasa ekbvERROte SivdklindCanbagy oM the
roke 0O

pressing s the valve operation pin 151 is not required because the

the valve operation pin 151 from exceeding a predetermined
amount. The valve operation pin 151 is driven by a solenoid,
10 a link mechanism, a motor, or the like (not shown).
With this structure, the air releasing valve 108
can be opened and closed by moving the valve operation pin 151
forwards and backwards. Accordingly, the air releasing
operation can be appropriately performed, and the function or
15 quality of the ink tank 101 can be maintained for a long time.
The air releasing valve 108 needs to have the
tolerance for being firmly operated many times in order to
repeatedly be opened and closed. As described abo&e, the
spring member 108c presses the ball 108b, meaning that in a
20 normal state, the air releasing valve 108 is closed.  Only
when the ink is provided to the ink tank 101 or when the ink
tank 101 is filled with the ink, the force from the outside is
made to acf‘against the spring force of the spring membe; 108c
so as to open the air releasing valve 108. Accordingly, the

25 structure becomes simple. Furthermore, by only pressing the



spring menber 108c is provided against the pressing stroke. 5 Accordingly,
it is possible to sinplify the structure for operating the air rel easing
val ve 108wd o03/0bb836 exanple, the ink tank 101 is integrall yCTiiPesadiics rect!|y
on a printing head 120, so that the ink tank 101 and the printing head 120
are fixed together on the 10 carria (not shown) at a predeterm ned
position. Accordingly,. the valve Operation pin 151 can firmy press and

move the,hakl 800 It 178 siawar dedi [ 861 h0R: 1R Bl easgotberd mdin the ink
t ank 101.b%%ilnégét8h§ml§%trli ng lr?egvrr\%erelw %r%sses the valve 15 operation pin

151 in t [ ti f ti : [ I th
'k tank LT, DYt % S bk BRE 0 AR ir B g hTalh CRS RO Ral A T whi ch

the val ve operation pin 151 does n {L interfere v.vitp %}he air ree[ easi ng

val ve 108f thReel bR CPSHAH The 18 ng S FHLTRE PSCPSiBI% to firmy
20 open and close the air releasing valve 108., Furthernore, since the
restrictispripgr medbdb ¥ic rie?smﬁfioé’tigﬁ@ Rl ptleddedPramping ¥ tife val ve
operation pin 151 is provided on the valve operation pin 151, it is

possi bl e Aqzcprievghy, t he @ poseliedsi hg svmplifyvl 0B ef stmibeipg Hahmged at t he
time of the assenbling, 25 and to prevent the ink tank 101 from bei ng

posi ti oneghBhf1ag\Woh O34 N66336 REMGIPAS,O118. - 64 predeternined position on

the carriage at the time of the assenbling. Next, a thirteenth enbodi ment
of the present In this example, the ink tank 101 is integrally

fixed directly on a printing head 120, so that the ink tank

101 and the printing head 120 are fixed together on the

10 carriage (not shown) at a.predetermined position. Accordingly,.
the valve operation pin 151 can firmly press and move the ball
108b in the inward direction to release the air in the ink

btank 101.
Since the spring member 153 presses the valve‘

15 operation pin 151 in the direction of separating the valve
operation pin 151 from the ink tank iOl, it isypossible to
securely obtain the normal state in which the valve operation
pin 151 does not interfere‘with the airlreleasing valve 108.
Therefore, with the simple structure, it is possible to firmly

20 open and close the air releasing valve 108. ' Furthermore,
since the restriction part 151b for restricting the pressed
amount of the valve operation pin 151 is provided on the valve
operation pin 151, it is possible to prevent the air releasing

valve 108 from being damaged at the time of the assembling,

25 and to prevent the ink tank 101 from being positioned off a



invention will be described with reference to Figs. 33 and 34. 5 The basic
structure of an ink providing device including an ink tank 101 according to
t hi s enbodionmibeize shown in Fig. 33, and an inportant par#CTafPos/bia34 nk
provi ding device is shown in Fig, 34. In the thirteenth enbodi nent, a
di spl acenent 10 operation part 109b %%%a di spl acenent nenber 109 of the ink

tank 101 as described in the sixth e dinent is provided. This

di spl acengiedeperal hed Pasitl? dnstaperated by AN tHePeraLti op |ih 161. The
operation pin 161 is attached on a carriage 15 nenber 152 or'the like for
fixing th%éé%?Jgﬂ 101 such that the operation pin 161 can advance and
retreat to an romthe ink tank 101. A spring 163 presses the operation
pin 161 in the retreatjng_direction of fhe, operati pin 161. A
restriction part 161 eﬁgvi%gﬂglfefﬁﬁg F ?éﬁ%%ﬁtdﬂggﬁ@ PHedPLEr ati on pin
161. The restriction part 161b restricts an anount that the operation pin
161 advandé)é’e%\%ﬁ?d‘glfheb? fiesarahrd1Bath | FegrrIcandrdEios he3t ettt i3dti on
part 161 prevents the displacenent nenber 109 from bei ng noved beyond a
pr edet er mhed basbanstbyctimee rafseni ¢nkngronediady aleoiicg anolwdiRb aof t he
operation pin 161. The operation pin 161 is driven by W 03/ 066336

PCT/ JP03/ Gtk34ank650a saterdind;, ta khhk emshdinesty ia sbben, iorride 3i3i,ke (not
shown). As described above, the operation pin 161 is provided on the
carri age suehahhahpbheaopeiatd @F RhE 188 $8N iding device is shown in

Fig, 34.
In the thifteenth embodiment, a displacement
10 operation part 109b of a displacement member 109 of theuink
tank 101 as described in the sixth embodiment is provided.
This displacement operation part 109 is operated by an
operation pin 161.
The operation pin 161 is attached on a carriage
15 member 152 or the like for fixing the ink tank 101 such that
the operation pin 161 can advance and retreat to and from the
ink tank 101. A spring 163 presses>the operation pin 161 in
the retreating direction of the operation pin 161. A
restriction part 161b having a flange is fo:med on the
20 operation pin 161. The restriction part 161b restricts an
amount that the operation pin 161 advances towards the ink
tank 101. In other words, the restriction part 161 prevents
the displacement member 109 from being moved beyond a
predetermined amount by the restricting the advancing amount

25 of the operation pin 161. The operation pin 161 is driven by



nove forwards and backwards. Accordingly, with the sinple 5 structure, the
operation pin 161 can press the displacenent operation part 109b so as to
change t hwa osgieeB6capacity of the ink tank 101 via the diplmogmast nenber
109 and generate the negative pressure in the ink tank 101. Since the

operation pin 161 is nmounted on the rriage or the like that fixes ink 10

tank 101 at the predeterm ned positi thereon, it is possible to

accuratel y; defiehatiAe £he; AROHEOEhd Ak t hendicspl asenent 1 MRabel 100w .
pressed by the operation pin 161, so that the change in the inside

capacity of the ink n : co o) i.n _hi uracy. 15

Furt hernore, the res%?i%?%%%ﬂ%%ffgﬁgfb ?%% éééﬁﬁ%#%&?%g ?ﬁg %?essed anount
of the operati.ogn_pin 161 is ,provide n t operation pin 161, -so that it
i s possi bIRFYGPr &V ehit® 157 G 588&9%%@ hﬁbeeropfﬁétﬁ%n%%i]]né dafaged at
the time of assenbling the printing apparatus, and it is possible 20 to
prevent tMEViENnKOFERkIA AN RARKETRG - of £CENeipiEdet HhENERS $BEUS on on the
carriage at the tinme of assenbling the printing apparatus. Next, a

f ourt eént Ftemssdirapnthefopdmjioesean 1o hveart ipoesai fthebdidpbaordnsed wi t h
reference to Figs. 35 and 36. 25 The basic structure of an ink providing
devi ce i ncpediangoanpd¥x: 03 NH6336.sPED/ JRO3FO 34 ins@bel bkpieidy BFL taecor di ng
to this .enmbodinment is shown in Fig. 35, and Fig. 36 is an el evation view

of the inkrexhdi D@1 devd Gehe diRIabBKePt QYnHdIY 1d6VEEE B MARS tRe
conpr essed
negative pressure in the ink tank 101. Since the operation
pin 161 is mounted on the carriage or the like that fixes ink

10 tank 101 at the predetermined position thereon, it 1is possible
to accurately determine the amount that the displacement
member 109 is pressed by the operation pin 161, so that the
change in the inside capacity of the ink tank 101 can be
controlled in high accuracy.

15 Furthermore, the restriction part 161b for
restricting the pressed amount of the operation pin 161 is
provided on the operation pin 161, so that it is possible to
prevent the displacement member 109 from being damaged at the
time of assembling the printing apparatus, and it is possible

20 to prevent the ink tank 101 from being off the predetermined
position on the carriage at the time of assembling the
printing apparatus.

Next, a fourteenth embodiment éf the preéent

invention will be described with reference to Figs. 35 and 36.

25 The basic structure of an ink providing device including an



spring 104A, provided in the ink tank 101, for generating the 5 negative
pressure in the ink tank 101, and a conpressed spring 104B, provided in
the i nk twawko3®®d33éf or mai ntaining the generated negative RITeP9s0E34 I n this
exanpl e, the conpressed spring 104A can be pressed by a pressing part

131la. By using two spring nenbers, Lﬁ$'1 the spring 10 nmenber for
generating the negative pressure, an qhe spring nenber for maintaining

the negatiMe RERKSUDE, addodE RS Bhes &@bsonidr®l ikhenbihtidlrngpgati ve
pressure generating operation, and the negative pressure naintaining

operation,gj engenily, t her, : - ' t he

adjustnenflé?q%Q tﬁg %%fﬂ%?%f% qgggng§%g§§aq%§i?%ﬁap%P?%ggﬁ#%ﬂﬁﬁgghinent of

the present inventign will be described with reference to Figs., 37 and 38.
SiB4sr G S |

Fig. 37 is a plan vi &W3Howr ig Th TVETT UEUESSt 2afiCTRECS T 0vi di ng
device including an ink tank 171 according to this 20 enbodi nent, and Fig.
38 is an ERNAEL bR%%i RFVLdese irnkhepiBYi ity ddvi er panerrElnehtidEi ment ,
the ink tank 171 includes a case 172 (main body of the ink tank 171) made
of resbn. nRyatiyel aré¢dsnngalin ¢ghet hkchsrek 17 i sokat escoherdmtdd si des of the
25 case 172 such that two symmetrical openings are fornmed at the WO
03/ 066336 CTAhGPAGAR Ll 134 vided ibothesidestargs 1I9hoWior nmilgtaidhing rhet her
words, two rooms 71A and 71B are defined by the case 172. The ink tank 171
further inrghedasea féddm B lesugeal i ng tHie eRerpnd, ofnd Nompressed
spring 104A can be pressed by a pressing part 13la.
By using two spring members, i.e., the spring
10 member for generating the negative pressure, and the spring
member for maintaining the.hegative pressure, it is possible
to control the initial negative pressure generating operation,
and the negative pressure maintaining operation, independently
of each other. Therefore, the design and the adjustment of
15 the structure become easy.
Next, a fifteenth embodiment of the present
invention will be described with reference to Figs. 37 and 38.
Fig. 37 i1s a plan view showing the basic structure of an ink
providing device including an ink tank 171 according to this
20 embodiment, and Fig. 38 is an elevation view of the ink
providing device.
In this embodiment, the ink tank 171 includes a
case 172 (main body of the ink tank 171) made of resin. An

isolation wall of the case 172 isolates the both sides of the

25 case 172 such that two symmetrical openings are formed at the



room 171A, and a film 173B for sealing the opening of the room5 171B.
Further, a conpressed spring 174A for pressing the film 173A in the

out war d dwoemstoeedséi s provided in the room 171A, and a cOrpUTERPs®A13pri ng
174B for pressing the film173B in the outward direction is provided in
the room 171B. Di spl acenent nenbers 9A and 179B that can nove in 10
accordance with the change in the capacity of the ink tank 171, are

provi ded g1t he deak tankndvil. id-arigexaml eint fenediveRldacermot rommders 179A
and 179B nmay be rotated, centering the corners of the ink tank 171.

e o bk S6RP 71898, 80 e QD A R QXL on U duRolageiEnt TETber o

179A and 1 T espec In this structure, e ink tank 171 can
acconmodate  two  types.of ipk, e.g.,.two different colors of _ink, so that
the size %f“i}}% &Hcﬁiléﬁﬁ %p%éf‘éﬁd%‘p‘cgﬁrbﬁe ted sﬁéﬁ PP REXPE @hée exanpl e
of an inkjet printing apparatus 20 according to the present invention wll

be descri¥ram itld. pefeprehthn tly 38 Jorzgeakiyd Y (WeRipgr Shetlhf VPN ew
showing an inportant part of the inkjet printing apparatus. This inkjet

printisng BpEr atfus thec, udesorepwmseidagering3l THatfas presviidedtieq &1i n body
of the apparatus and can 25 nove in the main running direction. The inkjet
printing WR203/066336uPeItd ROALELDA is6Brappasdtirs ther them 1htA udes a
printing nmechani sm 202 that has an ink cartridge integrally fornmed on a
printing head sUahasse@nNshikipts eadormpust oh@nHNEiCar 17agei R kehe
outward directién is provided in the room 171B.
Displacement members 1792 and 179B that can move in
10 accordance with the change in the capacity of the ink tank 171
are provided on the ink tank 171. For example, the
" displacement members 179A and 179B may be rotated, centering
the corners of the ink tank 171. Detection pieces 179%a and
179b are provided on the displacement members 179A and 179B,
15 respectively. |
In this sfructure, the ink tank 171 can accommodate
two types of ink, e.g., two different colors of ink, so that
the size of the printing apparatus can be made smaller.
Next, one example of an inkiet printing apparatus
20 according to the present inventién will be described with
reference to Fig. 39. Fig. 39 is a'perspectivé view shéwing
an importantApart of the inkjet printipg apparatus.
This iﬁkjet printing apparatus includes a carriage

213 that is provided in a main body of the apparatus and can

25 move in the main running direction. The inkjet printing



The printing nmechani sm 202 includes a main guide 5 rod 211 and an assi st
guide rod 212 that are laid by being supported by side plates (not shown).
The mai n 9w aae63d 211 and the assist guide rod 212 supp@dT/tPa®onad ri age
213 such that the carriage 213 can nove along the guide rods 211 and 212,
i.e., can nove in the main running direction. The 10 printing nechani sm 202
further includes a nmain running nﬁéﬁénisn1having a main running notor 214

and a tigiggrggﬁg f ed Q%cghag%iQgpfﬁﬂﬁﬁhdﬂnébﬂgnﬁgﬁj2@2fﬁﬁ@&ﬁh@@rinting
th ye

. heads) €] ect eink o | ow, cyan,” magenta, and black 15 are

arranged in,the direction crossi orth nal : ' ni,ag

di recti ofPofMEhE LT T %ege”‘%fﬁl}:aggg %??‘%%Gfg’g‘ %dé’\tf%}ﬁégr“gg.’q%]{ S{L{é{ﬁk? S
corresponding to respective colors are attacg on the respective printing
heads. Atnt heki phehead mingecherngle t FREPradh i ﬁg'heads are 20 driven in
accordance with an inmage signal while the carriage 213 is noved. At this
tinme, the printing Headsrigjeey rrshinksm i B ti@diidgSpap8rit FPES orm t he
one-line printing. Subsequently, the paper is noved by a predeterm ned

| engt B byodaniasshstan WHHiIng medhHantsdn 45Ub:rainrireg 1rgd Hanisdnd ncl udi ng

25 an assi st running notor 216, and the printing is then WO 03/ 066336

PCT/ JPO3/ Q1134+ eq 68y PEIdOrIRAE N (hBe #exin)l | nerhe\\helnt feige imdid 2g lmechani sm

202 receives a printing end signal or a signal indicating that the back
end of t'E%dp%HSra£§f§PQ§u£&g3ﬁ@& Q&hnguﬁﬁﬁﬂﬂnbhé'E%rriage 213 such
that the carriage 213 can move along the guide rods 211 and
212, i.e., can move in the main running direction. The
10 printing mechanism 202 further includes a main running
mechanism having a main running motor 214 and a timing belt
215.
Ink ejecting holes of the inkjet heads (printing
"heads) that eject the ink of yellow, cyan, magenta, and black
15 are arranged in the direction crossing (orthogonal to) the
main running direction of the carriage 213, and oriented
downwards. Ink tanks corresponding to respective colors are
attached on the respective printing heads.
At the time of the printing, the printing heads are
20 driven in accordance with an image signal while the car;iage
213 is moved. At this time, the printing heads eject the ink
on standiﬁg paper to perform the one—line printing.
Subsequently, the paper is moved by a predetermined length by

an assist running mechanism (sub-running mechanism) including

25 an assist running motor 216, and the printing is then



printing nmechani sm 202 stops the printing operation, and 5 discharges the
printed paper. A recovering device 217 that makes the printing heads
recover fwano3dessi orated ejecting condition is disposed pT/tPagorizght end
side of the noving direction of the carriage 213 off the printing region,
as shown in Fig. 39. The 10 recoverl%% device 217 has cap neans, sucking
nmeans, and cleaning means. \Wen the “Carriage 213 waits for the printing,

the carriagecZhddisn NKEG ke thgel ECRYE 1) geVheendlfecid stheooprinting
heads are capped by the cap nmeans in order to 15 maintain a wet state -of

the eject 'r'%ge*f%? e;lx“.ul-ﬂ' ny BANE nait llhsd %‘1 L ?ngf_’% tﬁ}/?er{ althen

deteriorate cting “per o nce t cause rylng ®of the
i nk eject% g holes Furt hernore Qé ej,ecting.the ink, that i s not used for
o BFasS |

printing tRe PhiCT &8BSHg TR § K8 MdPe 89 he 2 printing
operation, the ink viscosity of all the ink ejecting holes can be nade
const ant P&LREIAG AMFFRE S5t §QI2eStﬁRse1f1?é%tH%tlB§r PBFRRRERY . WREN the ink
cartridge is replaced or when the ink ejecting performance is
det eri or adédchahges niheejradniteg habes. 25 of the printing heads are capped
by the cap neans, and by WO 03/066336 PCT/JP03/01134 -70 using a tube,
foam as well as the A nkeadheringgdeoitde2 surdhatemakbst tiee i prkirgjieet i ng hol es
is suctioned by the sucking means to renove the foamand the ink fromthe
ink ej ect hagdB0t&SovdMN from deteriorated ejecting condition is disposed

at the right end side of the moving direction of the carriage

213 off the printing region, as shown in Fig. 39. The

10 recovering device 217 has cap means, sucking means, and

cleaning means.

When the carriage 213 waits for the printing, the
carriage 213 is moved to the recovering device 217, and the
printing heads are capped by the cap means in order to

15 maintain a wet state of the ejecting holes. 1In this manner,
it is possible to prevent the deteriorated ink ejecting
performance that is caused by the drying of the ink ejecting
holes. Furthermore, by ejecting the ink that is not used for
printing from the ink ejecting holes in the middle of the

20 printing operation, the ink wviscosity of all the ink ejecting
holes can be made constant to maintain the stable ink ejecting
performance.

When the ink cartridge is replaced or when the ink

ejecting performance is deteriorated, the ink ejecting holes

25 of the printing heads are capped by the cap means, and by



this manner, the printing heads can recover fromthe 5 deteriorated

ej ecting condition. The suctioned ink is discharged to a waste ink

recei vi ngwoansto6¢azet shown) di sposed at the | ower part of rdremminibody 201
of the printing apparatus. The waste ink in the waste ink receiving part
may be absorbed and held by an ink_gp_prbing body in the waste ink 10
receiving part. One exanple of an ink providing device that is applied to

this inkjeisipig B it0BeapPpodmtals wwaWasi BhE Onk 3YhaMiny B8 grscibedav th
reference to Figs. 40 through 43. This ink providing device includes ink

tanks 221.,#itGhe 40xi 858ct iRy E{fq]réssvgg\é\/lsggg%@& tx#}?ﬁ%%t is&ngs_,H;[ ggéaﬁ%e & the

i nk providing device, Fig. e View o is a plan
view of the i nk-221,_and.Fig. 4? IS side vi.ew of Fj 42._ Four ink
tanks 221 55f8§%%%ﬁdf%ﬁmt%94ﬁiﬂg g&ﬁo §%%r eZﬁﬁhﬁﬂﬁFéangnhghﬁstaﬁ?iage 213
in order tq .obtain a full-color, imge by ejecting four colors. The
rintin s TPHRSE ed PRI RS PRRAE afkR 2P vere fEBRNEREed directly to
printing , !
the ink tanks 221. The ink tank 221 may be any of the ink tanks 25
descri bed daterierabed ecimtiddigneendisiorontirmtsuortivhedebhk . isAs WO 03/ 066336
PCT/ JP03/ 01134 -71 one exanple, each of the ink tanks 221 includes a case
102 nmade difschesiyad o fd exidilee ihkl medO3ving moverinbg anowpendigfed t he
case 102, and a conpressed spring 104 for pressing the
at the lower part of the main body 201 of the printing
apparatus. The waste ink in the waste ink receiving part may
be absorbed and held by an ink absorbing body in the waste ink
10 receiving part.
One example of an ink providing device that is
applied to this inkjet printing apparatus shown in Fig. 39
will be described with reference to Figs. 40 through 43. This
ink providing device includes ink tanks 221. Fig. 40 is a
15 plan view showing the entire structure of the ink‘providing
device, Fig. 41 is a side view of Fig. 40, Fig. 42 is a plan
view of the ink tank 221, and Fig. 43 is a side view of Fig.
42,
Four ink tanks 221 corresponding to four colors are
20  mounted on the carriage 213 in order *to obtain a full-color
image by ejecting four colors. The printing heads located
under the ink tanks 221 are connected directly to the ink
tanks 221.

The ink tank 221 may be any of the ink tanks

25 described in the above embodiments or combination thereof. As



film103 in the outward direction. An ink providing opening 5 105 having a
reverse flow prevention valve 212 is fornmed on the case 102. Further, an
i nk suppl woop®asasg 106, and an air rel easi ng openi ng 107 HgaviPagjoEsd ai r

rel easing valve 108 are fornmed on the case 102. An air extraction space
116 is forned in. each ink tank 221 at the upper side of each ink tank
221. 10 Athrottling part 117 that conmunicates with the air rel easing

openi ng 10fhd exbapied atchher aiHe axkrashkomspaceillibs A <46l egid on
el ectrode 115a is disposed at the throttling part 117, and a detection

el ectrode plkhb Jrs Ak $ROSLdr AL, e iF9SHd803 Sﬁ)ﬁ fc%‘i‘foeg:figphsn gcg&d&giuﬁtég'o'ge“ the

case 102. Furthernore, a 15 displacenent nenbe ovi i t he

i nk tank esahn ordance with the, nov of a flexihle film 103
corresponﬁlngcgggtagbéh%%%éif%) rgségga%P¥§m%fﬁ§§&%ﬁep5?5T+ﬁ9 Tk tank 221.
I n additiaon, a.di.splacement operation part 109 is forned on the

di spl acerrefﬁtlnh&%egnl%? AL ddpEFEEPBN AP pitF PEOVEGENG RARNEIand
closing the air releasing valve 108 of each ink tank 221 is nmounted on the
carriage {3 hayingpereeverspifdoverreven pies sialyet Ré2dispfacenkenn oper ati on
part 109b of the displacenent nenber 109 is also nounted on the carriage

213. The \dleveaepeidfi orFpithel51apahnkovepdlor waets ngs51a6d daclkwarnds to and
fromthe air rel easing valve 108, and the WO 03/066336 PCT/JP03/01134 -72

oper at i on reileatbhgcapemive Foor wavdsgand backwardsihg andyd rem sthe
di spl acenent operation part 109b. Each ink tank 221 is connected to a main
cartridge formed on the case 102. An air extraction space 116 is formed

in each ink tank 221 at the upper side of each ink tank 221.

10 A throttling part 117 that communicates with the air releasing
opening 108 is formed at the air extraction space 116. A
detection electrode 115a is dispoéed at the throttling part
117, and a detection electrode 115b is disposed at fhe inside
surface of the upper wall of the case 102. Furthermore, a

15 displacement member 109 provided outside the ink tank 221
moves in accordance with the movement of a flexible film 103
corresponding to the change in the\capacity or volume of the
ink tank 221. 1In addition, a displacement operation part 109b
is formed on the displacement member 109. A valve operation

20 pip 151 for opening éﬁd closing the air releasing valve 108 of
each ink tank 221 is mounted on the carriage 213. An
operatiop pin 161 for pressing the displacement operation part
109b of the displacement member 109 is also mounted on the

carriage 213. The valve operation pin 151 can move forwards

25 and backwards to and from the air releasing valve 108, and the



232 fixed on the nmain body of the printing apparatus via a 5 tube 233 and a
supply punp 234. Meanwhil e, the recovering nechani sm 217 provided at the
mai n bodywaf 03toae33pr i nti ng apparatus has the cap neans 241 pdrmarroseyipi ng t he
printing heads, and a sucking punp (or an evacuation punp) 242 that is the
sucki ng neans (or evacuation 10 rne*anz)z;'i The sucki ng punp 242 is connected

t

to the cap nmeans 241 that is |ocatec the position nost near the

printing J4£8iQRon0Hin Of 61 "GPl £68Ra FRANSh P bhck@t raB0¥ ddy Firgm 40.
The recovering nechani sm 217 further includes a waste ink tank 243 for

hol di ng t 69%'§?g?§§ﬁ%i?iég%€5% %gﬁpg&gﬁ%o%%4, 15 provided next to the cap

means 241, for e in e |i ke adhering to the nozzle
surfaces of the printi ,qg ds. %g i,nk suckin ans éln this exanpl e,
Lhe sucking punp) 289°HesPberdbniedt e ORI TY The Baphntar SHE bui in
20 this exanpl e, the sucking punp 242 is connected to the cap neans | ocated
nmost near 43e fprpAt PRgthegiom PrAvagdi EieormritHd nds aPRRAGLRYMPLR42 as the
i nk sucki ng neans nmay include a tubing punp, a piston punp, or the like.
The wi pi ngcubier @881 andof supplwi pemp2234may be either 25 the noving
direction (main running direction) of the carriage WO 03/ 066336
PCT/JP03/ 01134 - 73 @dsnwtiltdhe dheediengvei 10g tiddhaofi shhel papesvidadarunni ng
direction). In this exanple, at the tine of the wiping, the wper 244 is
rai sed, andd hgiwi pbag dF B HHMRInEYatheratus has the cap means 241
for capping the printing heads, and a sucking pump (or an
evacuation pump) 242 that is the sucking means (or evacuation
10 means). The sucking pump 242 is connected to the cap means
241 that 1s located at the position most near the printing
region, out of the blural cap means 241, as shown in Fig. 40.
The recovering mechanism 217 further includes a waste ink tank
243 for holding the sucked waste ink, and a wiper 244,
15 provided.next to the cap means 241, for wiping the ink, dust,
and the like adhering to the nozzle surfaces of the printing
heads.
The ink sucking means (in this example, the sucking
pump) 242 may be connected to all of the cap means 241, but in
20 this example, the sucking pump 242 is connected to the cap
means located most near the printing region. In addition, the
sucking pump 242 as the ink sucking means may include a tubing
pump, & piston pump, or the like.

The wiping direction of the wiper 244 may be either

25 the moving direction (main running direction) of the carriage



novenent of the carriage 213, that is, the main running 5 direction w ping
is performed. Furthernore, a driving actuator 245 is provided at the side
of the rev@vBroc6s36 nechani sm 217. The driving actuator 24%drapospasati on
pi eces 145a and 145b for noving valve operation pin 151 and an operation
pin 161 forwards and 10 backwards, [gigectively. In this exanple, the
operation pin 161 for noving the. di'splacenent nenber 109 is not pressed

backwar ds 2hy arsphénged®ieli rabdi bhes Ppeiatd-pR rPi(Buldblyihsingrade to advance
by one advancing and retreating notion, of the operation piece 245b of the

driving a%%@%ﬁ&oﬁf‘f’ t.ﬂ’gdchii% gﬁgﬁgié (g %%‘inez}eé)gt”@%éa &i}ﬁtm@dv%‘é@ ng and

retreating notion o operation piece C rgl unit
related to.the 'ng rovi, ding i gis jnkjet, printin aratus will be
Qescr| bed WPER 2Far ot it o ARG, tAa "0 ridl RECORTTEE Mhi'251 control s
the entire inkjet grinting apparatus, and includes a CPU, a ROM a RAM
and an | FRVEMRRErPace)e CRREIAEPNZEdINtFRAT Uit thS1mpdRefWslnsr i nting data
froma host device (not shown) via a cable or a line, and causes each unit
t o per?d or ditchetpen nvimipopger acicdarm@d. Furt hernmore, the main control unit
251 perfornms control so WD 03/066336 PCT/JP03/01134 -74 that the ink tank
221 can be filled w marttemonk, ardaiviiedettenroredsanbsnbrofiddak agan be
supplied to the ink tank 221.
the side of the recovering mechanism 217. The driving
actuator 245 has operation pieces 145a and 145b for moving
valve operation pin 151 and an operation pin 161 forwards and
10 backwards, respectively. In this example, the operation pin
161 for moving the displacement member 109 is not pressed
backwards by a spring member, and the operation pin 161 is
made to advance by one advancing and retreating motion of the
operation piece 245b of the driving actuator 245, and is made
15 to retreat by next one advancing and retreating motion of the
operation piece 245b.
Next, a control unit related fo the ink providing
in this inkjet printing apparatus will be described with
reference to Fig. 44.
20 A main control unit 251 controls the entire inkjet
printing apparatus, and includes a CPU, a ROM, a RAM, and an
I/F (interface). The main control unit 251 receives printing
data from a host device (not shown) via a cable or a line, and

causes each unit to perform the printing operation.

25 Furthermore, the main control unit 251 performs control so



In other words, the main control unit 251 drives 5 and controls the main
running notor 214 via a notor driver 252 to nove the carriage 213 in the
mai n runnwog3diceseti on. In  addition, the main control unirCT2B83/0rByes and
controls an assist running notor 216 to nove the paper in the sub-running
direction. Further, the main control _unit 251 causes printing 10 data or
the like to be sent to the head drivéf™ 253, and drives the pressure

gener at | opreans, aff e Rr b0t A%, NEASUCh §3chhenei My eluhgad to efect the

ink in accordance wt printing ata. In this manner, an inmage is
recorded on the paper. The _inkjet, head.may be.a piezaele i e head
havi ng a @ﬁe‘%?%%%éllneegt raim(?uéllteﬂgnjtnlhscead1 fboer %'El ﬁ@lﬁ)?gs%%?%legghﬁecr gf’l %%E nmeans,

a thermal tﬁpe head havi ng a heat generation resistance body wused for the
pressure 6% eration neans, or a static electric type head having a

vi bration plate and an el ectrode. The main control unit 251 drives.and
controls a 20 notor R6Ethert Herdecoves Mg rdepntsoR 1 £4 saBygst em dri ver
255. By using the notor 256, a cam nmechanism or the like, the recovering
devi ce& 2lindov@stidies cap meansrdliranddtdoe 2 peia 24 4natpwadddvand252
downwar ds, starts and stops the operation of the sucking punp 242, and

noves a caplhage 1Rcka25iagabels (Notrrehewnh UpMBRLLS @ndctawavar ds. WO
03/ 066336 PCT/JP03/01134 -75 Furthernore, the main control unit 251 drives

and cont Lohe:141e, SURPIY; AUNB, A alith 2 281! WlgeaCLiRl O ZdRsvha an 1 nk

providing driver 257 so as to cont the ink supply to

assist running motor 216 to move the paper in the sub-running
direction. Further, the main control unit 251 causes printing

10 data or the like to be sent to the head driver 253, and drives
the pressure generation means of the printing head such aslthe
inkjet head to eject the ink in accordance with the printing
data. In this manner, an image is recorded on the paper. The
inkjet head may be a piezoelectric type head’having a

15 . piezoelectric element used for the pressure generation means,
a thermal type head having a heat generation resistance body.
used for the preésure generation means, or a static electric
type head having a vibration plate and an electrode.

The main control unit 251 drives and controls a

20 motor 256 of the recovering device 217 via a subsystem driver
255. By using the motor 256, a cam mechanism, or the like,'
the recovering dévice 217 moves the cap means 241 and the
wiper 244 upwards and downwards, starts and stops the
operation of the sucking pump 242, and moves a carriage lock

25 member (not shown) upwards and downwards.



the ink tank 221, the air releasing/shutting of the ink tank 5 221, and the
capacity change of the ink tank 221. The main control unit 251 is connected
to the detoewstoceaséel ectrodes 115a and 115b, and recei ves fRCIMPanoiiBk
remai ni ng anount detection part 258 associated with the electrodes 115a
and 115b an ink remaini ng anount sigg@__lo i ndicating that the ink
providing is conpleted, or the ink providing is nearly conpleted. Further,

the main control unituréldrhs£ORMRCHAHEN 8otheo dighlacement ¢es egld on nmeans
(detection sensor) 136 for detecting novenent of the displacenent nenber

109 of the.d 2 i 1 s f ' : t
R B S S e
to a tenperature sensor . 259 fqr detectjng a circ mhi ent t rature, and
recei versmalna}(dé’ffggtlgﬁn?e%@feart L%r%g §Pghsl JC? ?%?ﬁtﬁ?el t%g‘ﬂﬁpép tﬁ‘rl%p%s or 259.
Next, an initial ink providing gperation to the ink 20 tank 221 in this

i nkj et pritis AgkappRFates wild age desers by shuttHngepér EReeltly 10K 45, In

Fig. 45, first, the carriage 213 is noved to the side of the recovering
devi ce3217221landnehehé nkanagik 2 Zhangepef h¢ |igtk Wik £R&.ink is noved to the
pl ace above the cap neans 25 241 connected to the sucking punp 242. The
not or 256 is WO 03/ 066836 RCHoRAG1041034 2576 drdorerctednmovetlidie cap neans
upwards so that the nozzle surface of the printing head connected to the
ink tank 22keceappediby-thecapsaeans 28db, and receives from an ink
remaining amount detection part 258 associated with the
electrodes 115a and 115b an ink remaining amount signal
10 indicating that the ink providing is completed, or the ink
providing is nearly completed. ‘Further, the main control unit
251 is connected to the displacement detection means
(detection sensor) 136 for detecting movement of the
displacement member 109 of the ink tank 221, and receives a
15 signal from the displacement detection means 136. 1In addition,'
the main control unit 251 is connected to a temperature sensor
259 for detecting a circumambieﬁt temperature, andvreceives a
detected temperature signal from the temperature sensor 259.
Next, an initial ink providing operation to the ink
20  tank 221 in this inkjet printing apparatus will be described
with reference to Fig. 45.
In Fig. 45, first, the carriage 213 is moved to the
side of the recovering device 217, and the ink tank 221 to be

filled with the ink is moved to the place above the cap means

25 241 connected to the sucking pump 242. The motor 256 is



Secondly, the pin driving actuator 245 is driven to 5 advance the valve
operation pin 151 so that the air releasing valve 108 of the ink tank 221
can be opwewb/oséiz6addi tion, by the pin driving actuator 2&E/JPohelieperati on
pin 161 is nmade to advance to operate or press the displacenent operation
part 109b of the displacenent nenbej7&99 so that the displacenent 10
menber 109 can be noved or rotated. In"this manner, the displacenent

menber 10%dpresses inbeefthdn dO3 rdankheplvavas dso dinaecth@nyght1bhe ink tank
221 against the spring force of the conpressed spring in the ink tank 221

so that tha#dmside j Qf - § [ r 15
Thirdly, the suppl§ Eﬂﬁgﬁﬁéﬁ?%ﬁ§'S%EFa?éﬁh?g&ﬁfi%}%%%hgan Q%?E%{Hing to the

i nk tank r t i cartri (the main cartridge 132). Then, by
g&é?g{eedg% Qﬁe gé;? means (}ggd

checki ng d sign provi fromthe ink remaining anount
detection part 258, it is determ ned whether or not the ink providing to
the ink tank 20 221 PECYUM et'd® PAReATIVIRG afdiuartRrnédst hatdxien rik

providing is conpleted, the opération.of the supply punp 134 is stopped.
Four t hPy, advérsgckhagvplirp opexatsodr penlb sudkatt hkei akr fralmasiegnozzl e
of the printing head 254 so that the- 25 printing head 254 can be filled
with the ivedveThéBeaf tErs itfke tABK0320663360PCHaRRA3/ 014 34ddrtibrsupRl y punp
134 is again operated to supply to the ink tank 221 the ink corresponding
to the anmuet piedaeedihy sitekitog bhe, thK dgadithibnt BenpisNtiNgeadwi th
t he sucked ink so as to
advance to operate or press the displacement operation part
109b of the displacement member 109 so that the displacement
10 member 109 can be moved or rotated. In this manner, the
displacement member 109 presses the film 103 in the inward
direction of the ink tank 221 against the spring force of the
compressed spring in the ink tank 221 so that the inside
capacity of the ink tank 221 can be reduced.
15 Thirdly, the supply pump 134 is operated to start
the ink providing to the ink tank 221 from the ink cértridge
(the main cartridge 132). Then, by checking a detected signal
provided from the ink remaining amount detection part 258, it
is determined whether or not the ink providing to the ink tank
20 221 is completed. When it is determined that the .ink
providing is completed, the operation of the supply pump 134
is stopped.
Fourthly, the sucking pump 242 is driven to suck

the ink from the nozzle of the printing head 254 so that the

25 printing head 254 can be filled with the ink. Thereafter, the



fill the ink tank 221 with the ink. 5 In this state, the ink exudes (I|eaks)
fromthe nozzle because the inside of the ink tank 221 is open to the
out si de awmo 03feaasst his state, the operation of the part ofpCTires/ariByi ng
actuator 245 for driving the valve operation pin 151 is stopped to nake

t he val ve operation pin 151 retreat._10 The air releasing valve 108 is
thereby closed, that is, the ink tank 221 is shut up fromthe outside air.

Subsequentduppliyheunpt D84 266 dgn i bypepated My esddiey €aptABansk 24hdownwar ds
so as to renove the capping on the printing head. In addition, the w per

244 is WH@@ltQh@DYﬁkléoﬂﬂMﬁkg§ﬁn%ngotQﬁeCﬁﬂ&hﬁg%e%%§FFFP23¥?%E§§h%R%t the

nozzle surface of the printing head 254 having the n be

w ped by the wpetq24 .o .thi. r..t.he nmeniscus is formed on the
nozzl e of t e\MSr ?n%lgngh%e%dltr%ignggggt £ %(he SUSEE ex0bi 7y ¥ oM t he
nozzle. 2Q.Thereafter, the qperatjop piece 145b of the driving actuator
245 is ag%ilggnﬁsgd”?%rmnﬁé%gnﬁl%hc%?\grJo%]?' so that the operation pin 161
is made to retreat, and the displacement menber 109 can npve or rotate.
AccordPngly, the filf 195i0ftathe thR imhkexRes Jlprbskefirdly tee conpressed
spring 104, and 25 the capacity of the ink tank 221 increases, resulting in
t he WO 031068386bPCTUHP(i31e01h84de- 78 Hegaltrikveapkel8Lr £s haidrg t@ereeat ed in

the ink tank 221. The initial ink providing operation is conpleted by
per f or mi nguthédaboie- deseni hadspsosedurgndnalicht9bnt 88 $HK part of

the driving actuator 245 for driving the valve operation pin
151 is stopped to make the valve operatipn pin 151 retreat.

10 The air releasing valve 108 is thereby closed, that is, the
" ink tank 221 is shut up from the outside air.

Subsequently, the motor 256 is driven to move the
cap means 241 downwards so as to remove the capping'on the
printing head. In addition, the wiper 244 is made to move

15 upwards, and the carriage 213 is moved so that the nozzle
surface of the printing head 254 having the filled ink éan be
wiped by the wiper 244. In this manner, the meniscus is
formed on the'nozzle 6f the printing head 254, and the ink
stops exuding from the nozzle.

20 Thereafter, the operation piece 145b of the driving
actuator 245 is again moved forwards and backwards, so that
the operation pin 161 is made to retreat, and the displacement
member 109 can move or rotate. Accordingly, the f£ilm 103 of
the ink tank 221 is pressed by the compressed spring 104, and

25 the capacity of the ink tank 221 increases, resulting in the



tanks 221, and the printing becones ready to be perfornmed. 5 Additionally,
the negative pressure may be generated before the nozzle surface is w ped.
However, WO 03tdaéds6case, the neniscus is not forned on the proazrPb®911and t he
negative pressure is generated in the state in which the ink that is
sucked to the head remains on the nozz]e surface, so 10 that the foam
generated at the nozzle tends to be r'ecorded on the paper together wth

the ink. NeatilBkppsomid ngicenieabrtdd e WWRschicbedniv iy reference to
Fig. 46. First, based on a detected signal provided fromthe 15 ink

remai ni ng amount det§§% fﬁhﬂ¥ﬁﬂ: .258 r86l§?€§f§ﬁ?raQ 8¥I9§dco.§geconﬁ

di spl acenent sensor S ete m ne not

necessary tao the i nk to the t ank 1. e.dn upply
becones né%égéﬁﬁgng the s Fﬁ?ﬁé& e?%ﬁﬁeéar “nSF Fﬁg ?ﬁkt%%. dge (the
main ink cartridge) 132 20 has been replaced. Wen it is determ ned that
the ink 6§¥k§|agé 1339 e petirnbdel Pepturedeady ite Betkeri Hdtdrhet her  or
not the ink cartridge 132 has not been used for a long tinme. |If it is
deternbned that the hakitiartalildge the2negstiugedrassvent gy bde ink is
supplied to the ink 221 with the inside 25 of the ink tank 211 being cl osed

fromthe aunherdeedilbefPte WROIORGHS3SuPXAIe) RE3MADE34 HIBetdt S il ne, the
ink is supplied to the ink tank 211 while the operation pin 151 of the

driving achuat @ks@45:hs Qi eRer akeflot ShAked @nkeBR hbgz B[ iR @dsi ng pin
108 cl osed.
negative pressure is generated in the state in which the ink
that is sucked to the head remains on the nozzle surface, so
10 that the foam generated at the nozzle tends to be recorded on
the paper together with the ink.
- Next, ink providing control will be described with
reference to Fig. 46.
First, based on a detected signal provided from the
15 ink remaining amount detection part 258, or a signal provided
from the displacement sensor 136, it is determined whether or
not it becomes necessary to supply the inkrto the ink tank 221.
When the ink supply becomes necessary, it is determined'
whether or not the ink cartridge (the main ink cértridge) 132
20 has been replaced. When it is determined that the ink
u cartridge 132 has not been replaced, it is determined whether
or not the ink cartridge 132 has not been used for a long time.
If it is defermined that the ink cartridge 132 was used

recently, the ink is supplied to the ink 221 with the inside

25 of the ink tank 211 being closed from the outside air. At



On the other hand, when the ink supply becones 5 necessary, and the ink
cartridge 132 has been replaced with new one, or the ink cartridge 132 has
not been wXew/ke3sca |ong tinme, the ink is supplied to thedmkros/enks 211
with the inside of the ink tank 211 being open to the outside air. At this
tinme, the operation pin 151 of the drjying actuator 245 is 10 operated so
as to keep the air releasing valve 10§90pen. In addition, even when the

i nk suppl ythis ndte, nesessek s isuppased ep enslatgct-adkSbanal, proviyded from
the tenperature sensor 259, it is determned that the tenperature

detected ypdrbeib@mper af il & SeROHr299n§onti 4 94kake g.15,value qore
d ﬁfnai f‘of t he

than a set value for a predeterm ned period, the operation
driving agduator,245.opans Lhe ahr_ releasi val.ve 108, and the inside of
the ink tank 211 is ?enpongiF%hgﬁgn%% ?%P?ﬁ@ §uPSFHe air. In such a
manner, the ink prov%di{ﬁ%t the ink tank 20 211 with the inside of the
ink tank 211 being ctdsEd (¥t REdoufRPRethe inkafdrPhE PegkORRoVi ding to
. 9 rom . .
the ink tank 211 with the inside of the ink tank 211 being open to the
out si d& a'fcegPar¥el @1 ithel yferbERETe SB32 thas bheni nkptarederihovi ded to
the ink tank 211 for a long tine wi thout reducing the ink 25 quality. WO
03/ 066336 PPETAIPO3P VD 1WBY ink8@aNexidga kPrdidd aoenbedh mesdd ofoxt he lphgsent
invention will be described with reference to Figs 47 through 49. An
i nkj et pritamengtiappatiatiss sugpliel t@nkhe antk @AnkNK11 with the inside
of the ink tank 211 being open to the outside air. At this
time, the operation pin 151 of the driving actuator 245 is
10 operated so as to keep the air releasing valve 108 open.
In addition, even when the ink supply is not
necessary, if based on a detected signal provided from the
temperature sensor 259, it is determined that the temperature
detected by the temperature sensor 259 continue to take a
15 wvalue more than a set value for a predetermined period, the
operation pin 151 of the driving actuator 245 opens the air
releasing valve 108, and the inside of the ink tank 211 is
temporarily opened to the outside air.
In such a manner, the ink providing to the ink tank
20 211 with the inside of the ink tank 211 being closed from the
outside air, and the ink providing to the ink tank 211 with
the inside of the ink tank 211 being open to the outside air
are selectively performed, so that the ink can be provided to

the ink tank 211 for a long time without reducing the ink

25 qguality.



provi ding device in this enbodi nent are basically the sane as 5 those shown

in Figs.

39 through 43. A case 302 of an ink tank 301 is nade of

pol yet hyl eoeos3roeeidn, and one side of the case 301 is seal edThoypozofiBexi bl e
film303. The'inside capacity of the ink tank 301 is about 7 cc. The
inside surface of the film303 is forned by pol yethyl ene having | ow
density, and the 10 outside surface P~the film303 is fornmed by nyl on

havi ng the thicknesg,qf gos?gbigp@ s denesir bacenang-d g rout si de

of the film 303 are coupl ed

sSpring, an e | eng

conpressed _spring 304 chan%es E¥I6 nm a sprin £orce of about 20 t
pa ?n

is generaf ed AASTHESE Poéd

detects

openi ng

-9 Fr-Usrefdl P

surf ace

each other by heat nelting. A conpressed

[ 304 i ided i h f Lok k 301. |
cxample,  tRESRRITh " 0s bR, BaSeE RS ity RertRenil d O chEohOh?

t he
o 50 df

anfi5£80h 323186  t hat

the level of the ink are provided at the upper 20 surface of the
i nk tank Boavidinaidevisieedsi Rl peMatyBor ekat braetables thepeaderati ng

having the diameter of about 2 mmis formed at the upper si

de of

t he cdadse 8h@sofsidwen innKFitank330thrcAmyhai4s .r eReassag3Valofe a308nkstanbvi ded
air releasing opening 307. A part of the air releasing valve 25 308
is pressedobyi@ ftld R poOyedBdl@le thesiai,r anal easi §dy ajivend0-086 066336
PCT/ JP03/ 01134 -81 308 so as to be closed in a normal state. In addition,

at the

an i nk

pEgYi di NG LRENERY 1309 DAyl Hgr A dizpret ety of %Ig@mg Rpaciyi §5

at the upper part of thée case 302 of the ink tank 1.

10

15

20

the ink tank 301 is about 7 cc. The inside surface of the
film 303 is formed by polyethylenelhaving low densityh and the
outside surface of the film 303 is formed by nylon having the
thickness of480 gm. The inside surface and the outside
surface of the film 303 are coupled to each other by heat
melting. A compressed spring 304 is provided in the case 302
of the ink tank 301. In this example, the spring 304 is a
swirl spring, and when the length of the compressed spring 304
changes by 6 mm, a spring force of about 20 to 50 gf is
generated.

As describéd in Fig. 47, metal pins 315a énd 315b
that detects the level of the ink are provided at the upper
surface of the ink tank 301l. An air releasing opening 307
that includes a penetratiﬁg opening having the diameter of
about 2 mm is formed at the upper side of the case 302 of the
ink tank 301. An air releasing vaive 308 is provided at the

air releasing opening 307. A part of the air releasing valve

25 i 308 is pressed by a spring provided at the air releasing valve

f or med



A tube 333 having the inside dianeter of 1 nmis connected to 5 the ink
provi di ng opening 305. The other end of the tube 333 1is connected to a
mai n cart wiodg®edB2 via a piston punp 334. As one exanpl e, PAInrPosred 184
cartridge 332 is a box- shaped cartridge covered with an al um num fil m by
vapor deposition. A leaf spring 309 Q$ving the thickness of 0.15 mm 10
that is a displacenent nenber 309 i s ¥5rmed on the outside surface of the

film 203 ofogt kg Lokibapk 3Qkedlhe di 8BLASE®NIte MRREL 300: SRy Le j6aul ked
and attached on the polyethylene case 303 by heat. This leaf spring is

I
b i d . he f.1.l.m 303 L Nsi f. the ink
ber LM 5,8903 4 en g e AL 0% ver s LhaLngl de,pfu b Ik

not exist_in the ink tank 301. Furthernore, det ecti on piec 9a is
provi ded #t°T™8% rEetRAIRIICT MET e §B?i%?f%o93{2 &fdt epﬁ%’?otas‘gh%gll'BBG is
provi ded as displacenent detection neans for detecting the 20 novenent of

t he det ecth éwbgi 882 BOONDfthendnsdde dprmeieer30F. 1 ma LakcewRttiedpeni ng 306
is provided at the bottomsurface of the ink.tank 301, and is connected to
t he prbntithg Heddprovigimartamealingsdgsé. |The hithest endt uf ethd heikex 38BI ment
was performed as 25 follows. A pressure sensor for evaluating the ink tank

301 WO 03/:366336ePedd HROH Qlizd car82ivgs IWDPWiided atistbe bekp S8Rl y openi ng
306 via a fluid resistance elenment that provides a fluid resistance val ue

substantially equal 39 & &l gJiesi shangeiyaldia Alageh832 is a pbox-
shaped cartridge covered with an aluminum film by wvapor
deposition. A leaf spring 309 having the thickness of 0.15 mm
10 that is a displacement member 309 is formed on the qutside
surface of the film 203 of the ink tank 301. The displacement’
member 309 may be caulked and attached on the polyethylene
case 303 by heat. This leaf spring is bent inwards so as to
press the film 303 towards the inside of the iﬁk tank 301 at
15 the force of about 5 to 10 gf if the swirl spring 304 does not
exist in the ink tank 301. |
,Furthermore, a detection piece 309a is provided at
a free end of the leaf spring 309, and a photo sensor 336 is
provided as displacement detection means for detecting the
20 movement of the detection piece 309a of the leaf spring 309.
An ink supply opening 306 is provided at the bottom surface éf
the ink tank 301, and is connected to the printing head in
practical usage.
In this structure, the experiment was performed as

25 follows. A pressure sensor for evaluating the ink tank 301



printing head. 5 In this experinment, the ink providing-operation was
carried out, and the sanpling was perfornmed so as to obtain the eval uation
of the newatowesypsessure in the ink tank 301. First, the raerras/oasd pi n 351
was nmade to advance, and the air releasing valve 308 was thereby opened.
Then, in this state, 10 the |eaf spring 309 was noved by about 1 nmtoward
the inside of the ink tank 301 so a$4o press the film303 toward the

i nside of fherBlihafks30he ARKBsUBEW topd i L aRBCLEY Ofefihg 1nk tank 301
was reduced. Secondly, the piston punp §%4 was operated so as to 15

provi de t I to_t i N n 0 i1t A n be en the neta
pi ns 315aq§ﬁ&ggfggef%ﬁ%:?4§£ﬁ%§%a§r%ﬂggé%e ec%ﬁgﬂggggéﬁg%cegkﬁgﬁhne | ow.
Wien the in ank, 301 was filled with the ink, the_ pressure inside the ink
tank 301 3%985%%} .eqﬂﬁ%stﬁeésﬁ?%ﬂdp?%%ﬁﬁﬁ%?qﬁagaégﬁo%ffWV% pressure of
20 about 40 nmmAg. Next, the operation pin that was pressing the air

rel easi ng PranFengoBeaths noved backwards so as to close the inside of the
ink tank 301 fromthe outside air. Thereafter, the pressing,on the film
303 by5the |eaf spring B0% a&xpemémedtsptlae ementproeiiitng waseralieaseds | n
this state, the pressure 25 in the ink tank 301 was neasured. The neasured
pressure \WsraeMObR8/ 66836 ePSEid PO34 Clds3bertdInbagati ¥¢ 1 epsuia of - 20

nmAg. Next, when the ink was discharged fromthe ink tank 301, the degree
of the negall e PLESSIH & RnkhgebBKit@N-3Qhre in the ink tank 301.
First, the operation pin 351 was made to advance, and the air
releasing valve 308 was thereby opened. Then, in this state,
10 the leaf spring 309 was moved by about 1 mm toward the inside
of the ink tank 301 so asfto press the film 303 toward the
inside of the ink tank 301. As a result, the capacity of the
ink tank 301 was reduced.
Secondly, the piston pump 334 was operated so as to
15 provide the ink to the ink tank 301 until the impedance
between the metal pins 315a and 315b functioning as the
detection electrodes became low. When the ink tank 301 was
filled with the ink, the pressure inside the ink tank 301 was
measured. This measured pressure was a positive pressure of
20 about 40 mmAg. Next, the operation pin that was pressing the
alr releasing valve 308 was moved backwards so as to close the
inside of the ink tank 301 from the outside air. Thereafter,
the pressing on the film 303 by the leaf spring 309 as the
displacement member was released. In this state, the pressure

25 in the ink tank 301 was measured. The measured pressure was a



gradual ly increased as the discharged amount of the ink 5 increased. \Wen

t he anobunt of the discharged ink reached about 3.5 cc, the negative
pressure bEc@®me6336100 mMmMAq. At this tinme, the film 303 caqi/roebm3def or med
in the inside direction of the ink tank 301, and the free end of the |eaf
spring 309 contacted with the case 302, simlarly with the 10 case shown
in Fig. 19. Then, the air releasing ve 308 was opened again, and the

i nk was suﬁgbhﬁdetpréggufgklganQOSQﬁAqn the same nmanner as that of the-
initial ink providing. As a result of this, the ink amount of about 3.5 cc

vas suppl i ed o the ke 15,4ank 300 andet be DE0RLY G B oBRU Gl R Lhe | nk

tank 301 becane about - nMmMAQ agal n her ea e arr easi ng val ve
308 was cl g su pI 334.was_oper at ed again

di schar ge ron1th td%%ﬂ§g%eﬁﬁFFYet%% T Ve g?eégufgngb@%a the ink
tank 301 reached t he - 100 mMAg. The ink supply was stopped by detecting
the noven&fedgel aﬁfb?ﬁ%??%ﬁﬁtﬂﬁ ihe dF%%ﬁa%ﬂﬁ4nﬂ$QE9§ BAsEle otk he out put

fromthe photo sensor 336. The novenent of the |eaf spring was detected by
usi ng Phe i@asgeapadt oWh¢methee@an§ptl af 809, dischelrgedt hek amngaoitedof t he 25
novenent of the leaf spring 309 could be magnified for the WD 03/ 066336
PCT/ JPO3/ @bb34 3- 84cdetignt immyatiesubténguid Hdramaceur ab enfbef .ectaion.
Therefore, wth this accuracy, the ink supply to the ink tank 301 could
be stoppednhat thenegad i f48MPRESSUERPDELal PUdM¥hed in the inside
direction of the iﬁk tank 301, and the free end of the leaf
spring 309 contaéted with the case 302, similarly with the
10 case shown in Fig. 19.
Then, the air releasing valve 308 was opened again,
and the ink was supplied to the ink tank 301 in the same
manner as that of the initial ink providing. As a result of
this, the ink amount of about 3.5 cc was suppliled to the ink
15 tank 301, and the negative pressure in the ink tank 301 became
about - 20 mmAg again.
Thereafter, the air releasing valve 308 was closed,
the supply pump 334 was operated, and the ink was again
discharged from thé ink tank 301 until the negative pressure
20 in the ink tank 301 reached the - 100 mmAg. The ink supply
was Stopﬁed by detecting the movement or deformation of the
leaf spring 309 based on the output from the-photo sensor 336.
The movement of the leaf spring was detected by using the end

part of the leaf spring 309, so that the amount of the

25 movement of the leaf spring 309 could be magnified for the



In the specific enbodi nent, additional experinent 5 was carried out. The
ink tank 301 used in the above experinment was connected to the printing
head, andwwnssedson the carriage in the printing appar athReI/JPOsI011B4 S
experinment, the dianmeter of the ink provi di ng openi ng was changed to be 2
mmto 5 mm and with this dianeter e initial ink providing 10 was
carried out. However, when the operat‘%n of the piston punp 334 was

stopped, aftedcheoai rré@h:e@_ﬁtg"lanV&hq\éeacSQ@ra@@ dlRsadn t hepatdrdloved in
reverse, resulting in the air entering the ink providing tube 333. The

printing ewaluahign peate n t b me ant, and
again, 15 the ink tgﬁfﬁéa%ﬁmggk?ﬁpge%héfiﬂeb%ghﬁh%%&hﬁgék e fﬁ%ﬁ'e of the

i nk tank o) romt e gutside air._Th when the printing test
was perfo%%%5%@§8%% %??téﬁrﬁf A HE R T Dt né@ "WiHever, this printing
apparatus was placed_where a 20 tenperature was hi gh, and mhen t he sane

printing test was coirreRl SRRCIELCL ARROGHBRIE: a%@d&ﬁﬁ@ﬁﬁhle¥9ﬁﬁﬂmanés
recorded. The air that entered inside of the ink tank 301 at the tinme of
the inR prévi rEGIES Qwe i rfihet 4nk 8euki¥lcomsiddenedheoabeve he cause of
this. Then, the negative pressure generating 25 operation was perforned
agai n by cpesirhgethevdinsicmenfretiheoi tike WR i03/1066 8364 PCAJ RR3ALE34n - 85
tank 301, and in this state, the normal printing quality was obtained.
Fur t her moree therfeyerise dlowrphevegtigynahive 113 tMes poovisdedat the ink

provi di ng openi ng 305, and when the
the diameter of the ink providing opening was changed to be 2
mm to 5 mm, and with this diametef, the initial ink providing
10 was carried out. However, when the operation of the biston
pump 334 was stopped, and the air releasing valve 308 was
closed, the air flowed‘in reverse, resulting in the air
entering the ink providing tube 333. The printing evaluation
was repeated until the ink tank 301 became vacant, and again,
15 the ink tank'301 was filled with the ink while the inside of
the ink tank 301 was closed from the outside air. Then, when
the printing test was performed, good printing quality was
obtained..
However, this printing apparatus was placed where a
20  temperature was high, and when the same printing test was
carried out at this place, an abnormal image was recorded.
Thé air that entered inside of the ink tank 301 at the time of
the ink providing to the ink tank 361 is considered to be the

cause of this. Then, the negative pressure generating

25 operation was performed again by opening the inside of the ink



printing test was carried out in this state, the reverse flow 5 was not
generated in the ink providing tube 333, and the stable printing quality
was obt ai wexh3/okes3t he above-descri bed enbodi ments, the ink rGaniPo3/ohiat hol ds
the ink is used as a liquid tank, but a liquid tank wused for the printing
head that ejects liquid resist, a DNA_.O sanple, or other type of liquid
may be applied to the enbodinents of " the present invention. As described

above, accordi 391t oahbein khilsarkatee! ahednéendihemnhesegt chavent iy the
negative pressure is generated inside the liquid tank (the ink tank) by

changi ng Intheelnsi fgraahaiddy), ehet heviPke taNs, p%%v&ﬂ@g.oﬂvi %/\A%%}%ﬁlli‘ mpl e

structure, it is possible to adjust the negative pressure
i ncreasi ng, UNNECEesSSAaLY. giéﬁg' i nk)._consunptian. According to the ink tank
related to th% presegrllta invenn&oﬁ?£¥ﬁ§l?9cuﬁ?fﬁﬁghﬁggncFﬁﬁe N§The g r
rel easing o enLng 20 that can be cl osed and opened so that the inside of
the |iqui @ FaRYICERSHEAT S8ed158AdOBheted s (Hétout EhaerayerserHdomegat i ve
9 ( _ OP! ! :
pressure can be generated in the |liquid tank by opening and closing the
ai r rePeadiafgrepetrhgratad iéhahgi hgk PhevidigacitipeoB3s heatd quied t ank.
Accordingly, with the sinple 25 structure, it is possible to adjust the
negati ve prtebderprimtMQ @3/2066336aPCIHIPOZHD1134 -86 the liquid tank
wi t hout increasing the unnecessary liquid consunption. Furthernore, wth
the sinple structureintfiee abegatudecpirsswmdLamehesgenesatad rand the
i nside of the
that holds the ink is used as a liquid tank, but a liquid tank
used for the printing head that ejects liquid resist, a DNA
10 sample, or other type of liquid may be applied to the
embodiments of the present invention.
As described above, according to the ink tank
related to the present invention, the negative pressure is
generated inside the liquid tank (the ink tank) by changing
15 the inside capacity of the ink tank, so that with the simple
structure, it is possible to adjust the negative pressure
without increasing unnecessary liquid (ink) consumption.
According to the ink tank related to the present
invention, the liquid tank includes the air releasing opening
20 that can be closed and opened so that the inside of the liquid
tank can be closed and opened to the outside air. The
negative pressure can be generated in the liquid tank by
opening and closing the air releasing opening, and changing

the capacity of the liquid tank. Accordingly, with the simple

25 structure, it is possible to adjust the negative pressure in



liquid tank can be opened to the outside air, so that it is 5 possible to
provide the liquid having reliable quality for a long tinme. In addition,

si nce t hewa 03/ed3easi ng val ve that can be kept cl osed by rdmspspoiiag nenber
is installed at the air releasing opening of the liquid tank, it is
possible to close and open the insid§ of the ink tank (liquid tank) to the
10 outside air with the sinple structUre. Furthernore, according to the

liquid tankse ofid@ taBRVR:deser i:ked erbadi PBOt$hnd i dairgui d (i Hk) can be
supplied to the liquid tank via the liquid providing opéning (1nk

provi di ng gﬂﬁﬂi . tro | de t lLguid tank. .In 15 the case of
the Iiqui tanngﬁgeﬁﬁgnF%£€%§#ﬁ$%’eggﬁﬁgggﬁe%%w%gk {%%ECFPaﬁrdt%ﬁoviding
opening is formed at the position | ower than %h osition of the air

el easing BIANG, PEGSEREE tHE DAENEARBE  prey et o PEohg | n
reverse to the main cartridge, and the printing quality is not

det eri or at¥efiuich taps ga8i be othersichde the peveide Finowspr shehttoniseans for
preventing the liquid fromflowing-in reverse fromthe liquid providing
openi ng t easwbiwi nocarovidgethe lgguitihbavahyereigimis e florlptevent iang t he
liquid fromflowng. in the opposite direction, and/or the flow resistance
body that pmdudes .| argea@difiowy cesicst aneeais ixdsded, vilvé stpossible to
prevent the. WO 03/066336 PCT/JP03/01134 87 _deterioration of the

printing qual ifey xeprt Beobiguif quakityngCatass:- bys tihe thh Quing: aige i n the
reverse direction. Further, the pressing neans for ‘pressing the [i1quid
alr releasing opening of the liquid tank, it is possible to
close and open the inside of the ink tank (liquid tank) to the
10 outside air with the simﬁle structure.

Furthermore, according to the ligquid tanks of the
above-described embodiments, the liquid (ink) can be supplied
to the ligquid tank via the liquid providing opening (ink
providing opening) from the outside of the liquid tank. 1In

15 the case of the liquid tank having the air releasing opening,
the liquid providing opening is formed at the position lower
than the positién of the air releasing’opening, so that the
air can be prevented from flowing in reverse to the main
cartridge, and the printing quality is not deteriorated. 1In

20 addition, since the reverse flow prevention means for
preventing the liquid from flowing in reverse from the liquid
providing opening to the main cartridge, e.g., the valve means
for preventing the liquid from flowing in the opposite

direction, and/or the flow resistance body that produces large

25 flow resistance is provided, it is possible to prevent the.



tank fromthe outside is provided, so that it is possible to 5 generate the
negative pressure with the sinple structure. The displacenment nenber that
noves i n weowrdeasce Wi th the change of the capacity of theT/irgsrdd3s ank is
provided, so that it is possible to easily detect the capacity of the
liquid tank. Furthernore, the novenepnt of the displacenent nenber is

| arger 10 than the defornming of the Tiquid tank indicating the capacity

change of ddediicqdi-dohank, 150 ﬁmlttlh@equif@y&n @%Cll&%ﬁidcéﬂﬁ‘aljpﬁ/ i mpr oved.
I'n addition, since the displacement menber has t he nmenber that changes

the capaciiyls Loechiasid tank, . i, ltﬁepgéégfpéee diggengrate the negative

pressure int qui h 't he sinple structure. The di spl acenent

menber may be nmade of the terial having the h t her nmal co ductivity,
so that 11 15 poss| b?}érf%eléga‘ﬂ@y esper TP HES H Bjer BEei S mitaHe: head
driving circuit. Furthernore, by installing at |east two detection 20

el ect r odesta8¥ éﬁ&i“néh? &%W%ﬁ’%@r@ﬁaﬂe‘ér eSQifredy et ipr BassBakh Tt her at
the inside upper part of the liquid tank, it is possible to easily detect
t he ambuntgssfergite thquiebariveheresisyuedwidnkihd rsimpéecaseuctutdie [Thgui d
tank having the air releasing opening and the liquid providing opening,
one of theli2pldetreht atembectimedesoivesi nstaldediaaicet hethi thexiHagid on space
WD 03/ 066336 PCT/JP03/01134 -88 directly comunicating with the air

rel easi ng dpemengapsitals ke 1deleqt Lam aicsmﬂz%%d'ea dgbectdng i hg | evel
of the liquid in the liquid tank can be inproved

possible to easily detect the capacity of the liquid tank.
Furthermore, the movement of the displacement member is larger-
10 than the deforming of the ligquid tank indicéting the capacity
change of the liguid tank, so that the detection accuracy céﬁ
be improved. In addition, since the displacement member may
has the member that changes the capacity of the liquid tank,
it is possible to generate the negative pressure in the liquid
15 tank with the4simpler structure. The displacement member may
be made of the material having the high thermal conductivity;
so that it is possibie to easily disperse the heat generated
at the head driving circuit.
Furthermore, by installing at least two deteétion
20 electrodes extending to the depths that are different from
each other at the inside upper part of the liquid tank, it is
possible to easily detect the amount of the liguid in the
liquid téhk. In the case of the iiquid tank having the air )
releasing opening and the ligquid providing opening, one of the

25 detection electrodes is installed at the air extraction space



Furthernore, the spring nenber for generating the 5 negative pressure, and
the spring nenber for maintaining the negative pressure may be installed
in the | i 90 @/okessk, so that, it beconmes easy to adjust trEmPgaROIISEL
pressure in the liquid tank. The inside of the liquid tank nay be divi ded
into two rooms, and two type of Iicugéilﬂay be accommpdated in the two 10
roons, respectively, so that the space can be saved. Since the liquid
provi di ng diendictay Comupt et idigng i tdevhees) r ofeida@ iagovpeess) idedhat

enbodi nents have the liquid tank related to the present invention, it is

possi bl e tihe RI@¥LEech Ne-ddAd 1havibeg-they rald aklgraval ity @ ligng

I
time. 15 The liquid providing device may include liquid providlng neans

for supplMﬂ@glgggihigggﬁiéé%‘kgeih%g#bg?gank by using the difference in the
stbl'e

pressure head, so that 1t 1s pos 0 provide the liquid to the liquid
tank with the sinpleF st.ructure. gurthernnre, t he driving nenber that can
move to 20 cause t he’ ChaHy&a5s t F8ScABALEY YIBIOFhECF| genard B e be

provi ded on the nmenber that fixes the |iquid tank, so that it is possible
to firﬁ1yn@ﬁ§ﬁ@¥etﬁée%%ﬁ%bi@@doﬁh?hép¥¥%ﬂnmﬁmhﬁikforFmaimmﬁinﬁnmetmestriction
menber such as the restriction part. 161b of Fig. 34 that restricts the
anount of NeWethvecpeetswie 26yt hesidstalep nentiee Lsqpidviaed, ssothhat the
varyi ng armount of WO 03/066336 PCT/JP03/01134 -89 the capacity of the
liquid tark banohes kepty ito adpuedetes Mt ivapgessThe df indang spprber such

as the operation pin 161 of Fig. 34 may be provided such that a gap exists
between th@nk. The inside of the liguid tank may be divided into two
rooms, and two type of ligquid may be accommodated in the two
10 rooms, respectively, so that the space can be saved.

Since the liquid providing devices (ink providing
devices) of the above-described embodiments have the liguid
tank related to the present invention, it is possible to
provi&e the liquid having the reliable quality for a long time.

15 The liquid providing device may include liquid providing means
for supplying the liquid to the liquid tank by using the
difference in the pressure head, so that it is possible to
provide the liquid to the liquid tank with the simple
structure. Furthermore, the driving member that can move to

20 céuse the change in the capacity of the liquid tank may be
provided on the member that fixes the liquid tank, so that it
is possible to firmly change the capacity of the liguid tank.
Further, the restriction member such as the restriction part

161b of Fig. 34 that restricts the amount of the movement of

25 this driving member is provided, so that the varying amount of



liquid tank and the driving nmenber, and the spring such as the 5 spring 163
of Fig. 34 may be provided for naintaining this gap 1in order to prevent

t he oper anios/066336r. Accordi ng to the enbodi ments of the mCcIsEPN3/01134
invention, the liquid providing device may include the liquid providing
means for selecting either the I|qut%9prOV|d|ng 10 operation in which the
liquid is provided to the liquid ta with the inside of the liquid tank

bei ng openHeO chBacoUy SbehAiliquel LhgK | ik ﬁkre?\‘_' dhng OR&IAld A niep Whi ch
the liquid is provided to theqlqu|d tank with the inside of the liquid

tank being ?th elh{eraﬂ%lmg%mege aé\%r%lrp%@gx%ﬂﬁtmufag Rgssible to

realize the i qui out quality for
a long ti A ordl to the nbod nts of the present  invention, the
l'i quid prggldlﬁg ﬁg% dﬁ§|aag atdbéﬁﬁhﬁf&?%§l RgtmethEPor openi ng
the inside of the I|qU|d 20 tank in accordance wi th the surroundin

t enper at urdduidcEarhi #r ythe drigipgseemper + andedhez 6PEhed stuhl @sl ithei d
quality without reducing the quality of the liquid for a long tine.

Accor dbng steingelbd guf oF jmr.oviddinay deviboesidd thee m25nabovirgaeddsi e

enbodi nents, the opening/closing driving WO 03/066336 PCT/JP03/01134 -90
menber thdh eatdepove prewpan tardopépseidhedior.rel easing opening of the

liquid tank is provided on the nenber for fixing the liquid tank.
Accordingly, it is pRssdRldd @of khBl ¥mbodiments of the present
invention, the liquid providing device may include the liquid
providing means for selecting either the liquid providing
10 operation in which the liquid is provided to the liquid tank
with the iﬁside of the liquid tank being open to the outside
air, or the liquid providing operation in which the liguid is
provided to the liguid tank with the inside of the liguid tank
being closed from the outside air. Accordingly, it is
15 possible to realize the stable liquid quality without reducing
the liquid quality for a long time. |
According to the embodiments of the present
invention, the liquid providing device may include the
opening/closing means for opening the inside of the liquid
20 tank in accordance with the surrounding temperature.

. Accordingly, it is possible to realize the stable liqpid'
quality without reducing the quality of the liquid for a long
time.

According to the liquid providing devices of the

25 above-described embodiments, the opening/closing driving



open the inside of the liquid tank to the outside air. In 5 addition to
that, the restriction nmenber such as the restriction nenber 151b of Fig.
32A for resxosiossizng the novenent anount of the openi ng/ clregirpg3/oEaber i s
provi ded, so that the opening degree of the air rel easing opening can be
kept constant. Furthernore, the open'gg/closing driving neans 10 such as
the operation pin 151 of Fig. 32A nﬁ% be provided such that a gap exists

bet ween tﬁ@nubéﬂbﬁrﬁtt ank aede theopapaniangiekesing Lid vidigaearger, and the
spring nenber such as the spring 153 of Fig. 32A for nmaintaining this gap

may be ;gélﬁf' f 4 1QLARE o 0 PEEHEN S (18,0BEG AL Ol Sl diber! FoThe [ NK] €t

printing appar us accor |ng to resent invention may include the

| iquid tank and/q l.i quid providi evice (ink dlng dev ce)

rel ated t6T¥He ééﬁ?lﬁn %ﬂ%loﬁ“s 5@3@gﬁgl§t %$m??4%333

apparatus can stably performthe printing having the high quallty In 20
addi ti on, opge-ilkjidsigei afi Bae abbited derayonive TWesWDiSHE - nméBns for

W pi ng the nozzle surface of the printing head before the negative
pressur e addyenmsr dtcedthin, t hiee | Tepiid ¢t@ok. mepbeorseligiglas thte i s possible to
stably provide the ink to the head in this inkjet printing apparatus. 25
Accor di ngréetthe ipresenbeirnyems i ®N, Fide 3kaqibd tesks i MARBABE6336

PCT/ JP03/ 01134 -91 nay be formed integrally with the inkjet head that

ej ects thgovihdnt ARl B8l ¥ne Wtdh 1R Siolphe sddiet WL pdheqerk san be
stably supplied to the inkjet head while the |liquid tank can

that the opening degree of the air releasing opening can be

kept constant. Furthermore, the opening/closing driving means

10 such as the operation pin 151 of Fig. 32A may be provided such
£hat a gap exists between the liquid tank and.the
opening/closing driving member, and the spring member such as
the spring 153 of Fig. 32A for maintaining this gap méy be
provided in order to prevent the operation error.

15 The inkjet printing apparatus according to the
present invéntion may include the liquid tank and/or the
liduid providing device (ink providing device) related to the
present invention. Accordingly, the inkjet printing apparatus
can stably perform the printing having the high quality. 1In

20 addition, fhe.inkjet printing apparatus may have the wiping
means for wiping the nozzle surface 6f the printing head
before the negative pressure is generated in the liquid tank.
Accordingly, it is possible to stably provide the ink to the
head in this inkjet printing apparatus.

25 . According to the present invention, the liquid tank.



hol d the ink having the negative pressure. 5 This patent application is
based on Japanese priority patent application Nos. 2002-030232 and

2002- 04009® o3foe636d on February 7, 2002 and February 18, 20@ayJrogepecti vely,
the entire contents of which are hereby i ncorporated by reference. WO

03/ 066336 PCT/JP03/01134 -92 CLAI M5 A liquid tank that holds liquid to
be used by a printing apparatus, ha@lng a structure in which a capacity of

S the Iiquia§ benkotﬁe@m&g@@amyaﬁlm gederalRtaheggathye ejuessWhe i n the
liquid tank. 2. The liquid tank according to claima1, conpr|3|ng an air

rel easi ng ;open ﬂgcw@{ﬁaﬁdom@ﬁd ABds EhoRed AR 8a.t hato amyl nsldgeof the

liquid tank. i s opene {rosed to o alr, wherein a negat|ve

pressure i ner at e |d tank b pen and, cl osing the air
rel easi ng ® %ﬁgﬁynﬁuppgﬁﬁp %ﬁ& bth%e%%ﬁéEﬂFyth %ﬁ%u+$qﬁ?ﬂitgﬁk 15 3.
The liquid tank accordlng to cIa|n12 further conprising an air releasing
val ve, pr&¢idedhat irheaiing FBPe5§9ﬁ51%%éﬁ¥ﬁ§urﬁor keeping the air

rel easi ng opening closed by using a spring menber. 20 4. The |iquid tank
accorddng to clai m 1Tlis Dpatefuyr ehel icahprn simndazelli qui daprreadali ng openi ng
used for providing liquid to an inside of the |iquid-tank from outside
the |iqui griamkty patent application Nos. 2002-030232 and 2002-040038

filed on February 7, 2002 and February 18, 2002, respectively,
the entire contents of which are hereby incorporated by

reference.



25 WD 03/ 066336 PCT/JP03/01134 -93 5. The liquid tank according to claim
2, further conprising a liquid providing opening used for providing

| i quid t owchws/oeemsbde of the liquid tank from outside the HdTgPostotiank,
wherein a position of the liquid providing 5 opening is |ower than a
position of the air releasing openin% 6. The liquid tank according to
claim4, further conprising reverse @Iom/prevention nmeans for preventing
liquid fromflowing in reverse fromsghemki qui d providing opening. 10 7.
The liquid tank according to claim®6, wherein the reverse flow prevention
means i nclude valve neans for preventing liquid fromflowng in reverse
fromthe liquid providing opening, or a fluid resistance part that

produces 15 large f resi stance The qui.d tank cord to claim
1 or 2, further co rlg}ﬂd‘%?é%gﬁﬂb F%%%guﬂﬁk gﬂgg%ﬁnbot § fank

fromoutside the liquid tank. 20 9. The liquid tank accordlng to claim1l or
2,  furt h®riebipeyi SWPRFAEUS s peaéaaent s HamaIre Rat Whboksa | ¢RP3EEEST 88nce with
change of the capacity of the liquid tank. 25 WD 03/066336 PCT/JP03/01134
-94 5 the liquid tank is changed so as to generate a negative

pressure in the liquid tank.

2. Tﬁe liquid tank according to claim 1,
comprising an air releasing opening that is opened and closed
10 so thét an inside of the liquid tank.is opened and closed to
outside alr, whereln a negative pressure is generated in the
liguid tank by opening and closing the alr releasing dpening,

and by changing the capacity of the liguid tank.

15 3. The liquid tank according to claim 2, further
comprising an air releasing valve, provided at the air
releasing opening, for keeping the air releasing opening

closed by using a spring member.

20 4. The liquid tank according to claim 1 or 2,
further comprising a liquid providing opening used for
providing liquid to an inside of the liguid tank from outside

the liguid tank.

25



10. The liquid tank according to claim9, wherein an anount of novenent of
t he di spl acenent nenber is larger than an anount of deformation of the

| i qui d t amwlo a3h&é336i ndi cat es t he change of the capacity of rdmerPos/qus4d tank.
5 11. The liquid tank according to claim9, wherein liquid providing to
the liquid tank is controlled based on,a position of the displacenent
menber. 10 12. The liquid tank according to claim9, wherein the

di spl acement nenber Bas @héunodiion whkchapgiamd he d%%%%@thfﬁitﬁé¥3| iquid
tank. 13. The liquid tank according to claim9, wherein 15 the

di spl ' rovi b8kn - - het ol
| spl acenesdmprEBhey hS1IGees Qi 1MBLET bAL gl"f’%d%cf"f%;ﬁ?ﬁ??ﬁ%? conpri si ng

conductivity. 14. The liquid tank accordin ai'm

at | east tmodetegt C t hat ar rovided 20 at an upper part of
an insi de Iglethe |i5ﬁ?d§%§lﬁ% %é*if%ﬁdﬁ‘%guﬂrcisﬁ if&émuioflfié%%ﬁttlb%pt hs of the
liquid ta level of liquid in the liquid tank. 15. The

g d,detect a L e | tal
l'i qui d ta%%@@o%ﬁl g TS M 2oStliipRe?t 8% dénpirsPrgvididas/ 066336
PCT/JPQ3/01134 -95 a liquid providing opening used for providing liquid

to the’i nSIRFEBF thel PTRfuitdararkPPEdR Gutal déet hér Fegeasit@anigendhgl east
two detection el ectrodes, provided at an

6. The liquid tank according to claim 4, further
comprising reverse flow preventionlmeans for preventing liquid
from flowing in reverse from the liquid providing opening.

10

7. The liquid tank according to claim 6, wherein
the reverse flow prevention means include valve means for
preventing liguid from flowing in reverse from the liquid
providing opening, or a fluid resistance part that producés

15 large fluid resistance.

8. The liquid tank according to claim 1 or 2,
further comprising pressing means for pressing the liquid tank
from outside the liquid tank.

20

9. The liqguid tank according to claim 1 or 2,

further comprising a displacement member that moves in

accordance with change of the capacity of the liquid tank.

25



5 upper part of the inside of the liquid tank, for detecting a |evel of
liquid inside the liquid tank; and an air extraction space that

comuni cawesowicédz6t he air rel easi ng openi ng, wherei n one rEfT/tPa®odas ecti on
electrodes is provided at the air extraction space. 10 16. The liquid tank
according to claim4, further conprigjng a valve that is provided at the
liquid providing opening and is opened and cl osed in accordance with a
pressure inside thelDiqullte tlarjaidlEahk. adberdimgpitd tankmagcorking 4o claim
1 or 2, further conprising: a spring nenber, provided i nsi de the ' quid
tank, foramgeneuati 88 Bonegatd W& Qh@5§yéﬁiééﬁﬂéﬁ% h@ﬁbékqﬂécﬁééﬁg% and 20 a

spring nmenber, provided inside the |iquid tank, mal nt ai ni a negative

pressure 'ﬂﬁﬂnd%ntgﬁoﬁﬁgLBfi&éya mati8n. qu' g cgording to claim 4,
E| & oot e DR RS

wherein liquid providing to t |qU| %®r the 25 liquid
provi di ng il.led w i d MD 03/ 066336 PCT/JP03/01134
-96 19. Thggﬁgégga ?%%fmaﬁgn C%@é%%ﬁ%ﬁ%ﬁtﬁe 1igwd iEn%g a part that

d|V|de§ an inside of the liquid tank into two roons and isolates the roons
fromeach other so that 5 one of the roons holds one liquid, and the other

of the roons holds another |iquid.
11 The liquid tank according to claim 9, wherein

liquid providing to the liquid tank is controlled based on a

position of the displacement member.

10 12. The liquid tank according to claim 9, wherein
the displacement member has a function of changing the

capacity of the liquid tank.

13. The liquid tank according to claim 9, wherein
15 the displacement member is made of a material having high

thermal conductivity.

14. The liguid tank according to claim 4, further
comprising at least two detection electrodes that are provided
20 at an upper part of an inside of the liquid tank, extend to
respective different depths of the liquid tank, and detect aA

level of ligquid in the liquid tank.

15. The liquid tank according to claim 4, further

25 comprising:



20. A liquid providing device, conprising the 1liquid tank described in
claim1 or 2, wherein the liquid 10 providing device provides liquid to an
i nsi de of wiohs/0bé336i d tank from outside the liquid tank, arrtTapppbiies |iquid
to a printing head of the printing apparatus fromthe liquid tank. 21.
The i quid providing device accordinga_p claim 15 20, further conprising
|l i quid providing nmeans for providing iquid to the inside of the liquid
tank by using differenteqiid prpriessyr epbeady 22d B biayigipyovi ding
device according to claim 20 20, further conprising a driving nenber that
IS provi dad endatonenbernd fdexi b ouid t nd noves so as
to change tqr?e capacity of%ehgf?(:tggi %ﬂt?%in(?(q&gzrg( fic%h %H?éf%ér]ot\?}edi ng devi ce,
conprisingjkggd gén tquid tank described in claim15, wherein the liquid
tank WD 03/066336 PCT/JP03/01134 -97 further conprising at |east one
throttling part that 'slfor d by making a part of the air extraction
space narrow, and safd TTHE "% AELEEEERY | DIF AITeCEFodBECY 5085t Vi dad at t he
thrott%in part. 5 24. The liquid providing device according to claim 22,
furthe cgﬁF?FsPﬁﬁtapﬁé%hﬁi%ﬂﬁlgﬁ fpénbee Fisruldesepket Fog detecanimgnt of
novenent of the driving nenber. 10 25. The liquid providing device
accor di ngleged| af M i@pid vwmergienthhel tuad ngnkenbed i s provi ded on the
menber for

an air extraction space that communicates with the

air releasing opening, wherein one 6f the detection electrodes

is provided at the air extraction space.

10
16. The liquid tank according to claim 4, further
comprising a valve that is provided at the liquid providing
opening and is opened and closed in accordance with a pressure
inside the liguid tank.
15

17. The liquid tank according to claim 1 or 2,
further comprising:
a spring member, provided inside the liquid tank,
for generating a negative pressure inside the liquid tank; and
20 a spring member, provided inside the liquid tank,

for maintaining a negative pressure inside the liquid tank.

18. The liquid tank according to claim 4, wherein
liquid providing to the liquid tank is stopped after the

25 liquid providing opening is filled with the liquid.



fixing the liquid tank such that a gap exists between the liquid tank and
the driving nmenber, and the liquid providing device includes a spring
menber fowonwioaéasni ng the gap. 15 26. A liquid providi ng "Aavipo®01134
conprising the Iliquid tank described in claim4, wherein the liquid
providing device provides liquid tadggdie inside of the lLiquid tank from
outside the liquid tank, and supplies liquid to a printing 20 head of the
printing apparatus fromthe liquid tank, wherein. the liquid providing
device includes liquid providing neans for providing liquid to the inside

of the liquid tank by. saftectiingiai thex acsdatiegmere1ihe inside of the
liquid tank is opened to outside air or a state where the 25 inside of the

l'iquid tarkmbsiclsed Jdramaut-shge; @bs - 1126833 PQ3/ Q1134 -98
27. Aliquid proJ?%inékhevice, con%risiiﬁ?%ﬁ%gdgl?gu?%gfg%ﬁ%l e§€ %bed in

claim 2, eip.t I quiqd . Ldin device provides liquid to the inside
of the |i3ﬂ?3 %g%RR$¥%ﬁ€yﬁgu%§?gé£€%e£h?(ﬁﬁQTstgﬁﬁW SR SUSIHE €9 IHhgEid to a

printing e f the printing apparatus fromthe liquid tank, wherein
t he Ii%uign%rggitlﬁme$$§i§8E9ﬁc?% est TG seneRg/ Ehese Hgehedhseoroepeni ng t he

air releaﬁigg"gfening of the liquid tank in accordance with a surroundi ng
t enper at uP8I OAHENEK [Liguitd - provi di ng device, conprising the liquid tank
mper at urg: “10™ d-providing . ! liquid ta
described in claim?2, wherein the liquid providing device provides liquid
to the inside of the liquid tank from
20. A liquid providing device, comprising the
liquid tank described in claim 1 or 2, wherein the liquid
10  providing device provides liquid to an inside of the ligquid

tank from outside the liquid tank, and supplies liquid to a

printing head of the printing apparatus from the liquid tank.

21. The liquid providing device according to claim
15 20, further comprising liquid providing means for providing
liquid to the inside of the liquid tank by using difference in

a pressure head.

22. The liquid providing device according to claim
20 20, further comprising a driving member that is provided on a
member for fixing the liquid tank thereon and moves so as to

change the capacity of the liquid tank.

23. A liquid providing device, comprising the

25 liquid tank described in claim 15, wherein the liquid tank



outside the liquid tank, and supplies liquid to a printing head of the
printing apparatus fromthe liquid tank, 15 wherein the liquid providing
devi ce i neludasemn openi ng/ cl osing driving nmenber that i sqvipes/aads on a
menber .for fixing the liquid tank and noves so as to open and close the
air releasing opening of the liquidgnk. 20 29. The liquid providing

devi ce according to claim 27 or 28, further conprising a restriction
menber forfuntéetr cempbnis iy amlebsaf onevehenttbfnd herepenidd €| Rsidig means
that nove so as to open and close the air rel easing opening, or further

conpri si ngpyamagshyi at por: emheke ter EestideidNGRAR23,a00HNt0f Jmyenent of
t he openi ng/ cl osi ng driving menber. WO 03/066336 PCT/JP03/ 01134 -99 30.

The |i qui ¢ @¥i dh80g 4G i o; cl.ai m. , int .

openi ng/ cl osi ng neanséfﬁﬁéﬁiga%ggﬁgﬁg %%0§§ré?59ﬁ4§% ﬁghﬁéﬁbgéréﬁigﬁﬁgovided
on a ”E"bﬁkrqu fixing the liquid tank such that a gap exists between the
liquid tank and the 5 opening/closing neans or between the |liquid tank and
t he ogening/closing driving nenber, and the liquid providing device
furthef conprises a spring nenber for maintaining the gap. 10 31. An
inkjet printing apparatus having an inkjet head, conprising the liquid
tank described in cl&fm LhenRépeid proeldinmideviise] akcoamithd he iclkjiet
printing apparatus supplies ink to the inkjet head fromthe liquid tank.
15 32. AnZ@nkfettipes ntampgiapper at usstavdtnigrameinbkjretor restricting an

amount of movement of the driving member.

10 25. The liquid providing device according to claim
22, wherein the driving member is provided on the member for
fixing the liquid tank such that a gap exists between the
liquid tank and the driving member, and the liquid providing
device includes a spring member for maintaining the gap.

15

26ﬂ A liquid providing device, comprising ther
liquid tank described in claim 4, wherein the liguid providing
device provides liguid to the inside of the liquid tank from
outside the liquid tank, and supplies liquid to a printing

20  head of the printing apparatﬁs from the liquid tank,

whereinjthe liquid providing device includes liquid
providing means for providing liquid to the inside of the
liquid tank by selecting either a state where the inside of
the liquid tank is opened to‘outside air or a state where the

25 inside of the liquid tank is closed from outside air.



head, conprising the liquid providing device described in any one of
clainms 20, 26, 27,-and 28, wherein the liquid is ink, and the inkjet
printing wopwroatdss uses the liquid providing device to swgal/ypros/ala3to the
inkjet head fromthe liquid tank. 20 33. The inkjet printing- apparatus
according to claim31, further conprdging neans for w ping a nozzle
surface of the inkjet head before the negative pressure is generated
inside the liquid taBRk. 25 MOoO3Y p66336iRCTAHPOR 0Lbadris1iRY 84 An inkj et
printing apparatus having an inkjet head, conprising the liquid providing
devi ce desdrubiedthfk GbodmG iwhereim 2 hedd.quind the i aky: @ngdNgsinnki et
printing apparatus uses the liquid providing device to supply ink to 5 the

i nkj et headshtamptbe: higuidntiank, and £J§§j[&@kdfetth%r&@gwght§8?%r At us

further conprises neans for w ping a no e surface e |nkf5Flhead
before th i £ss.u .S generated ., inside.the liquid tank. 10 35.
An i nk ca?ﬁ??gg% %@?rprji%%lr%:%ag%'i ﬁﬂ?e?ulﬁg]a]uesf P tPny PRI t he
liquid taﬁé gesgr'bed inclaiml, wherein liquid is ink, and the inkjet
head i3 i RE&Gra éh?dﬁ?ﬁﬁ¥%ﬂg PREATR PR r ke 189369 keptessure adj ust ment

mechani smfor an inkjet .
wherein the liquid providing device includes

opening/closing means for opening the air releasing opening of

the liquid tank in accordance with a surrounding témperature.

10 28. A liquid'providing device, comprising the
liquid tank described in claim 2, wherein the liquid providing
device provides ligquid to the inside of the liquid tank from
outside the liquid tank, and supplies liquid to a printing
head of the printing apparatus from the liquid tank,

15 wherein the liquid providing device includes an
opening/closing driving member that is provided on a member
.for fixing the liquid tank and moves so as to open and close

the air releasing opening of the liquid tank.

20 29. The liquid providing device according to claim
27 or 28, further comprising a restriction member for
restricti?g an amount of movement of the opening/closing means
that move so as to open and close the air releasing opening,
or further comprising a restriction member for restricting an

25 amount of movement of the opening/closing driving member.



head device, conprising: a head that ejects ink; a carriage that nounts the
head thereon and noves; 20 a subtank that is nounted on the carri age,

t enpor ar i W dsakes6i nk provi ded froma cartridge, and provirdasIPos/E34
tenporarily held ink to the head; a lever that is noved to adjust a
pressure inside the subtank; and ZSg%riving means for noving the |ever

selectively to a WO 03/066336 PCT/JP03/01134 -101 first position of the

lever or a second posh!i ool itfied previdinmheleRiiket Becsrdimnkd nalyges
pressure adjustnment neans that have air rel easing control means and

negati ve A eRRULS: £ANJ Ao iRARY e bOELAIadiel 8aSkRO GODLIAL AR e 5

provi ded on‘a side wa e subta enabl e an I ns the Subtank to
be openedgﬁg outside air, and engble t he i@ﬁ} of _t he suq1

\ de £ tﬁgk todbe
cl osed fr &M datdi §r A @ ORERE3Y i V& SBEEs S0F e TEBRRT o Tred et Hener at e
a negative pressure inside the subtank, 10 the_| ever acts on the pressure
adj ust nenttapkapechtthathe gapsexpaset PoHIR thhe tedridwHank tahe Bfriage is
at a second position of the carriage, and the acting on the pressure
adj ust rentereeang/ oty Imepers Py pefeegedhmt lttheidseeohdrpdsine on of the
| ever, 15 the driving nmeans include a camthat acts on the lever so as to
nove t he lopeatnganibsmeansidfionngomnanbay, tarel ¢hwy liquid providing

device further comprises a spring member for maintaining the

gap.

10 31. An inkjet printing apparatus having an inkjet
head, comprising the liquid tank described in claim 1, wherein
the liguid is ink, and the inkjet printing apparatus supplies

ink to the inkjet head from the liguid tank.

15 32. An inkjet printing apparatus having an inkjet
head, comprising the liquid providing device described in any
one of claims 20, 26, 27,-and 28, wherein the liquid is ink,
and the inkjet printing apparatus uses the liquid providiﬁg
device to supply ink to the inkjet head from the liquid tank.

20

33. The inkjet prinfing»apparatus according to
claim 31, further comprising means for wiping a nozzle surface
of the inkjet head before the negative pressure is generated
inside the liquid tank.

25



and when the carriage is at a first position of the carriage where the

| ever does not act on the pressure adjustnent neans even if the lever is
noved t o Woeosfoeess 20 position of the |lever, the | ever is raavird3/bm3s he
driving neans to the first position of the lever, and the carriage is
noved to the second position of theGgrriage with the lever being at the
first position of the lever to performair releasing control for the

subt ank and negati ve3pr egsurimkgent pelint ofig tdigpardsusubbankg MO 03/1Q66336
PCT/ JP03/ 01134 -102 37. The pressure adjustnent nmechani smaccording to

clai m 36, Heakt, hebngoPIrisivne 13gREYr BLdd¥atly ﬁé@&é@kéeénﬁf’{beﬁﬁf' g rounted on
the <carriage, have a substantially sane structure as that of said 5

subt ank, and;hobg i ki y e. different. fyomeach other,; a
plurality of I evefsﬂﬁat qigt\?tee gggﬁ%ét%%tlﬁa]ﬁ %%dsgi{r}% 5t lﬁ%”&&n?hat of
said lever; and . a plurality._of pressure adjustnent neans that are 10
respect i vé"liﬁ’;?g’ﬁfg%\l/f’ d"ésdesoﬁchteyhé‘lﬂ}lg?laﬁ’??‘f/l%lfn FBVaARstO afitP IR d g to
substanti ggly,same structure as that of said pressure adjustnent neans,
whereih e&Cfi dFkifk BRast direry the presidiri@nkadpndt Feat imekats précéiveg act i on
applied by one of the plurality of levers. 15 38. The pressure adjustnent
mechani smPRRedR Hipgiunyher comprises means for wiping a nozzle surface

of the inkjet head before the negative pressure is generated

inside the liquid tank.

10 35. An ink cartridge comprising:
an inkjet head for ejecting ink; and
the liquid tank described in claim 1, wherein

liquid is ink, and the inkjet head is integrally formed on the

liquid tank.

15
36. A pressure adjustment mechanism for an inkjet
head device, comprising:
a head that ejects ink;
a carriage that mounts the head thereon and moves;
20 a subtank that is mounted on the carriage,

temporarily holds ink provided from a cartridge, and provides

the temporarily held ink to the head:

a lever that is moved to adjust a pressure inside

the subtank; and

25 driving means for moving the leéver selectively to a



claim 36, wherein the pressure adjustnent nmeans include an air releasing
pin that enables an air releasing opening formed on the subtank to be
opened andoci3gsexd6so as to performthe air 20 rel easi ng c@uwIPo3/0t1B£
negative pressure neans include a negative pressure pin that noves a part
of a wall constituting the subtank _so-.as to control a pressure inside the
subtank to be a desired negative pressure, the |lever presses the air

rel easi ng MirBtapdsibeomegntine 1piresSuf €a pidtdld heikibstor 25hdashidon of
the | ever when the carriage is at the second WD 03/ 066336 PCT/JP03/01134

-103 position of the,cardiagge andtbhpe 18¥alads BeRanatedsfiomdhe air

rel easing pin and the negative pressure pin at the second " position of the
| ever, an jr.r Si. LNl eparated_fromthe negative pressure
pinin a 3@%@?c2b£5iﬁ%@?fﬁﬁgr%iﬁaéfqﬁeg%ﬁ%%gquagﬁjﬁ? ﬁﬁﬁéﬁﬁﬁ%anism
according to claim 36, wherein when the | ever acts on the pressure

adj ust menPTFESHES GPRET X SIS78S  atPBaRtT off Y5t RRRLFQ! TRAT &5€d from t he
pressure adjustnent neans and that causes a 10 stress acting on the |ever
in a dbPrefrPEaded erleasideyy "ehé oclcthagwytatke kawbieom tinsislesdure

adj ust nent neans, the stress received by the lever acts on the camtowards

a center taexi subfamk riot did opahedhidtowfsidee adam sodasndlol & ester dngidrovenent
of the lever caused by the stress. 15 40. The pressure adjustnent nmechani sm
accordi ngotfothe subtank to be closed from outside air, and the negative
pressure control means generate a negative pressure inside fhe
subtank,
10 the lever acts on the pressure adjustment means at
the first position of the lever when the carriage is at a
second position of the carriage, and the acting on the
pressure adjustment means by the lever is released at the
second position of the lever,
15 the driving means include a cam that acts on the
lever so as to move the lever, and means for rotat%ng the cam}
and when the carriage is at a first position of the
carriage where the lever does not act on the pressure
adjustment means even if the lever is moved to the first
20 position of the lever, the lever is moved by the driving means
to.the first position of the lever, and the carriage is moved
to the second position of the carriage with the lever being at
the first position of the lever to perform air releasing

control for the subtank and negative pressure control for the

25 subtank.



claim 37, wherein when a series of novenents of one of the plurality of

| evers successively or sinmultaneously causes sone of the plurality of
pressure wadj Bgbednt neans to function, ink 20 is provi ded rax/rosre116f t he
plurality of subtanks corresponding to the some of the plurality of
pressure adjustnment neans. 41. An iqhkﬁi_printer conprising the pressure
adj ust nrent nechani sm descri bed in claim36, wherein the inkjet 25 printer
provides ink to an iggiderid g ssubt apkushihder hehARi03/ 86632%ing to

PCT/ JP03/ 01134

-104 inkjet printer uses the pressure adjustnent ngchanism

so as to AdjiHsbea PEESR &dbiRengubtank. 5

a plurality of subtanks that are mounted on the

carriage, have a substantially same ‘structure as that of said

5 subtank, and hold ink whose types are different from each

other;

a plurality of levers that have a substantially

same structure as that of said lever; and

a plurality of pressure adjustment means that are

10 respectively provided on the plurality of subtanks, and have a

substantially same structure as that of said pressure

adjustment means, wherein each of the plurality of pressure

adjustment means receive action applied by one of the

plurality of levers.

15

38. The pressure adjustment mechanism according to

claim 36, wherein the pressure adjustment means include an air

releasing pin that enables an air releasing opening formed on

the subtank to be opened and closed so as to perform the air

20 releasing control, the negative pressure means include a

negative pressure pin that moves a part of a wall constituting

the subtank so as to control a pressure inside the subtank to

be a desired negative pressure, the lever presses the air

releasing pin and the negative pressure pin at the first

25 position of the lever when the carriage is at the second
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position of the carriage, and the lever is separated from the

air releasing pin and the negative pressure pin at the second

position of the lever, and the air releasing pin is separated

from the negative pressure pin in a vertical direction.

39. The pressure adjustment mechanism according to
claim 36, wherein When the iever acts on the pressure
adjustment means, and receives a reaction force that is
generated from the pressure adjustment means and that causes a
stress acting on the lever in a direction of releasing the
acting by the lever on the pressure adjustment means, the
stress réceived by the lever acts on the cam towards a center
axis of a rotational shaft of the cam so as to restrain

movement of the lever caused by the stress.

40. The pressure adjustment mechanism according to
claim 37, wherein when a series of movements of one of the
plurality of levers successively or simultaneously causes some
of the plurality of pressure‘adjustment means to function, ink
is provided to some of the plurality of subtanks corresponding

to the some of the plurality of pressure adjustment means.

41. BAn inkjet printer comprising the pressure
adjustment mechanism described in claim 36, wherein the inkjet

printer provides ink to an inside of the subtank while the
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inkjet printer uses the pressure adjustment mechanism so as to

adjust a pressure in the subtank.



