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 aialS vkl @ ARARKERPUNRAR TG pRINSING AlROiSRRE! | Ve

vi ew showi ng di sassenbl ed ‘el ements that are used at a conventional i nkjet
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 855905 20T iRn = ACCLRE o 3t cobara b1 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 O 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 e lastic nenber 36 WO 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

idi : I 0g. : f 10l t fl t
The. subt ane 300 F o P CarL Y] a8 ST B taeREett ot vk 61 shown in

Fig. 1, and thereby, the flowing ink is provided to the inside of the

subt ank 367TRB™Rir 20 rel easing opening 31 becomes open when the air

rel easing pin 21 provided on_the carriage 20 shown in Fig. 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 |ever 32
of the subrankdsd @5 dnenafdsher shde Healdt S9%¢eis Fhatedswitthé@mnegati ve
pressure pin WO 03/066336 PCT/JP03/01134 22 is pressed inwards so that the
negati ve plessicendngwer 332 such as a spring, a sphere 312, an elastic

member 313 such as rubber, and a cap 314 that closely contact

10 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

15 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

20 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

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



can be noved towards the inside of the subtank 30, and the inside capacity
of the subtank 30 can decrease. The elastic nenber 23 is provided for
forcing tWe csegessve pressure |ever 5 32 and the negati ve RIITeP9sI0E3pPIi N 22
to be separated fromeach other. Therefore, in a normal state, the
negative pressure |lever 32 and the-xegative pressure pin 22 do not contact
each other due to the elastic nmenber 23. In the operation of the inkjet
head devi &€ REvPARESSAD ¥erslsove- deatr e degativeupsesshee aigvakel3@asi ng pin
21 is operated to open the air releasing opening 31, and the negative
pressure pam 22 msvepereatagdist dhpr éssiddeoheget isubtapke38urand enter 32 i nward
so that an inside capacity of the subtank 30 can becone reduced. Then, in

the state ingidhi ehpddithe subkaskp3nbas) the deduesdeCapagd tanaddie subt ank
30is filled with ink via the ink providing opening 37. The filled ink is

det ected B-fekl od {nidgkieeti 98-5808003, 3 Ai2Rasedoa o Lhe dinpgr part of

t he subtank 30. Based on the result detetted by the etection

sensors 3 rqviding of.. 20 the ink is troll ed. | ccordance with
this cont 78 Bafhit iy oPrarRubR et e Be phecetbed e S
determned. . Then, the air releasing opening 31 is closed. In the state in
whi ch t he &PFTr el @é‘%’f‘#@’r@peﬁpné ?,Cir‘g%l o G, HPReRREGRITY LTS ESure | ever
32 that is held at- the inward position is 25 rel eased by renoving the

i nward pr é§¥eHg3% or® Ee Nkgandyat Pres NI O Hi06683360 PCTE JRUB/EFEL 34ch- 6
pressure | ever,32. By perform ng such an operation, it is

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



possible to control the inside pressure of the subtank 30 to be a constant
negative pressure, and to stabilize ink ejection characteristics~of the
head 40. WOHI3W6e@36i S a perspective view show ng an exanpl eecafJpros/ie34
structure of a driving nechani smprovided at the nmain body side of the
printer for pressing and aning t he-gegative pressure pin 22 and the air
releasing pin 21. In Fi , the reference nunber 10 designates a |ever,

11 an alrpFéﬁé%Eﬁrkfveﬁo%ﬁln BY eRSFFRIMEIE SULP a0negatd v pr édsdfe pin
pressing part, 14 a cam 15 a solenoid, 16 an elastic nenber, 17 a sensor
(HP senspo$$ib&miﬂd%antmbéttbaainsiﬁﬂtpréﬁaarbeoértu® suiiandesOt he  air

rel easing pin pressing part 11 for pressing the air releasing pin 21, and

t he negat byea pESSSIHE: RidyaphesShigspard, Emdl2of eraptBssd gkt kg enegani ve
pressure pin 22. The pressing phase or Ievel at which the air releasing

pi n pressbﬂgrggﬁérﬁgtuﬁg@gﬁ@ﬁetggagjgoreIea5|ng pin 21 is different from
the pressing phase or |evel at which the negative pressure pin pressing

part %? presses the ﬁﬁgn tég Ee§§?é§§?é£d%*%%ew SEQ g?%tiﬁ-e h% ergece in

the priessing phase, operate e air | easi ng

opening 31 is nade open by the air | easin in 21 hef t he
nggatlge P@s%Eﬁ%F?%ﬁ%fﬂ%é'dFévb?%§E¥§1 %EPﬁﬁgﬁdqﬁfﬁﬁmiﬁP&ndg?g%rence

in the pressing phase, after the air releasing pin 21 is nmoved outwards,
and 25 theigprof etk@gm@tﬁﬁeﬁpﬁgpeqwan Fae By ViRdetl R tifge WO

03/ 066336 PCT/JP03/01134 -7 pressing force acting on the negative pressure
| ever 32 pyeshere pin 22 and the air releasing pin 21. 1In 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



negative pressure pin 22 is released. The el astic nmenber 16 drives the

|l ever 10 to nove in the direction opposite the direction of pressing the 5
negati ve woes®déBopi n 22 and the air releasing pin 21. Thecwmhabviienal

shaft 18 to which.the cam 14 is attached is provided for noving the |ever
10 so as to performthe pressing operation of the negative pressure pin 22
and the air releasing pin 21. Acconpanying the rotation of the rotational
10 shaft B8¢s3ing ConCR4 2gELBI0PN t Hee [NO@S1Ye BBCasUED IAnAE 3ErbYatly the

| ever 10. The solenoid 15 having a flapper is provided for rotating the

r ot at i onahegdaite Ieshufrel pén 2priovimkdetagedt he rotati onal shaft 18

rel eases/shields the sensor 17 so that the sensor 17 can detect a hone
position 15 (HP) of ke cnakat bonatb&shald di8vethenhaboyesascrbbadvenk

filling operation in which the subtank 30 is filled with ink by pressing
the negaliye . DIESULIRI B 585999 e Ak iehaask -t Rl th referred to
as .an air releasing fi Ilﬁ operation. In the air releasing 20 filling

operation, it is possible to keep. a, pressure_in_ the tank 3 an anount
of the i nkEFATT e REGHERAR 307 Z%dﬁ%ﬁj%gﬁﬂﬁiﬁtrg e?%%”%ﬁggﬁ%qfheegﬁbtank 20

at desired values.. on the_ other hand, an ink fiIIin@ar %{ation i n which
only ink FetapkRaldedrats LRetSuptiik B¢ Welhddt 1HrEs éﬂ} H& negative 25

pressure pin 22 and the air releasing pin 21 is referred to as WO 03/ 066336

PCT/ JP03/ p1da8iled firgr malvinpl thagleyrst did /. 2aEnte heewuflIthei Preaging

operation, the air anobunt in the subtank 30 that has gradually increased
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



is not controlled, so that the inside pressure of the subtank 30 is
shifted froma desired value. 5 Fig. 4 is a partial schematic illustration
for a | ewerodgmpexsati on nechani sm provi ded at the mai n bodyaafJposrer13pri nter.
In the above-described structure, in order to press and nove the negative
pressure pin 22 and the air releasing-pin 21, it is necessary to apply a
force to the lever 10 that 10 is larger than the reaction force by the
negative pr@ssmpé plhlimgp cpedafthenai r Inethagiorgagi Ai2iingomh@idonn Fig. 4,
in the conventional structure of the cam 14, the lever 10 is rotated
count er cl ailewase ayodrte icarhh®4 subkenkadbd lhadieihag yobdtedl ¢liockwiasedby t he
rotational shaft 18. Accordingly, the 15 reaction force R by the |ever 10

acts on the netatbenadlishef tso tBatorRePiysRld Prakkanal of ofee Jdbthat drives
the cam14 to rotate in the direction opposite the desired operation

di rection.gFqg EH&?t&f%ﬁQﬁr SQEE %ﬁd&@ﬁaFe the cam 14 to nove the

| ever 10, a notor or a so en0| as a hlgh 20 driving force is-
conventional |y used r|V|n sm at od f the printer
f or op%ratlng t he Iev%% %a t%e %ﬁ%tl g% h E %ﬂ€$ f Speration
needs to be per f or med, onI mhen the ai r _amount i nsi de the subtank 30
i ncr eases Fe¥Rd Pﬂet%ﬁhﬁt?Ecpﬁélﬁ@c8§%%}§a4Fﬁﬁﬁ@ﬁc?abF P f5 thes el easing
filling operation is nmuch smaller than that of the WO 03/ 066336
PCT/ JP03/ @ri34er-9 Horthel soovierdgsepieed i girucAgser dingbydes ko @ressof t he
manuf acturing costs of the printer, it is not wise to use the

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 being rotated
clockwise by the rotational shaft 18. Accordingly, 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 rotete 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



expensi ve notor or solenoid for the air releasing filling operation having
the | ess necessary frequency. 5 Figs. 5A, 5B, and 5C are illustrations for
the | evewoopawetsson at the carriage on which plural -col orrcautroaonkss are
mount ed. The order of the | ever operation procedure is fromFig. 5Ato
Fig. 5C. In Figs. 5A through 5C, thegsubtanks (not'shown) that correspond
to a plurality of colors (in this 10 exanple, four colors) are provided on
the carri agemad. fihline ondrakings, A¢¢ordingdyi ngnpteasniet tthreough 21d, and
negative pressure pins 22a through 22d that correspond to the respective
subt anks exhefidctuoimg hestar bifagee 20rifiorr eXxanpkenotimiddecccase ehetying to
press the air releasing pin 2la and 15 the negative pressure pin 22a

| ocat ed atxbBRsIBStmdESt oFf d816hoid heo£aHd age 2@1@@@&{%&1&&% the pin
side to performthe air releasing filling operatlon e air rel easing

pins 21b Oéggggggnqﬁgnngt%Qe Qggaﬁé‘%ﬁﬁﬁﬁﬁ gEghgiFZZb t hrough 22d of

t he ot her Subtan correspon Ing to ough 21d 20 and pins

22b th h 22d J |
acconﬁ%g;?ng theaggfg % %%gcgﬁ %g?y?ﬁégigg'lﬁ%@ﬁagfﬁ%§e(§%#:§ted ot her

subt anks are not filled mnth the ink, the air_anpunts in the subtanks
becone | at§EFTt ARAF3 - Ahetchbe CRREFRO] IR APREBPPLAFRL AT SERERRES i | | i ng
operation is 25 performed. Furthernore, in this case, the inside pressures
of WO 03/ 866386uPGTi JPO3/e0 v1r84r gﬁ_otlmelesm apksatiem@rdnedeest Lol | ed to be
a desired value. Furthernore, in the related art, generally, an

from Fig. 5A 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 tﬁat 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



inkjet printing apparatus is applied to an inmage printing apparatus or an
i mge form ng apparatus such as a printer, a 5 facsimle machi ne, a copying
machi ne, wodsaepd3etter. A printing head of the inkjet priptnyrgs/epparat us
includes a nozzle for ejecting ink, a ejection room(a pressure room a
pressurized liquid room or an ink pagsage) that conmunicates wth the
nozzl e, and energy generation neans for generating 10 energy that is used
for pressitiezBrgtanies jgdanot bige ceptrel v toda aw%@ﬁiaﬁdiVﬁkﬁﬁd s recorded
on paper by a serial printer, a carriage is noved in a main running

di rection, paper is Fedthdmmcaresubar thairgladiaceatritongenadaihe, iank i s ej ected
fromthe printing head. |Instead of paper, any nedi umon which the ink 15

wi || adherigkgay peinsady dopasdelsaisedppili ddkicetnpinigd ngrappagat us, ink
needs to be provided to the printing head nounted on the carriage.

General | y’agkggagﬁé g4 g, g%%%ea@grﬁﬁn%r%)dﬁ?{?tt@sdgﬁch(95 é}ﬂ%f%%fra“é) that

provi des i are di spose gether o e carri age. cartridge .

i ntegrall aforgeﬂ Wi t .th aprint&qg hqﬁg_gpy gg gisgo eqron t he carri age.
An approprrat e thk MEHEEUs 2nEHE TP BE TS red et © Pha*HozzI & hole, of the
head when such an ink cartridge_ is used. . Furthernore, it _is necessary to
prevent bEBBPESNSrNgaFhRY (G 25KBEF ngr ¥ oMl 2PPATEHYEP t FoMtUdffeR the head i s
di sposed so as to WD 03/066336_ PCT/JP03/ 01134 be oriented in the downward
di recti onnoghéei fkr redsixcing bBak, peevesntaldrf ropmdlapplagswral doeaki Ag from
the nozzle. For these reasons, the ink pressure needs to be negative.
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 ejection
room. When an image is recorded on paper by a serial printer,
a carriage is moved in a main running direction, paper is fed
in a sub-running direction, and the 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 of the head when such an ink cartridge is used.

Furthermore, it is necessary to prevent bubbles or foam frqm

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



Accordingly, an inkjet printing apparatus that has a porous 5 ink
absorption body for absorbing the ink and that generates a negative
pressure WO asiodedsy used. I n anot her usage exanple, a subt ada/irayings a snal |
capacity is disposed on the carriage, and a main cartridge having a |arge
capacity is disposed at. the nmain bogy_side of 10 the printer. In this
arrangenent, the ink is supplied to the subtank fromthe nmain cartridge

di sposed he ¢heemmdh ibodyesddenwaitd diheecddon , whke einkhenandsy tonkecartri dge
is disposed on the carriage without using the main cartridge at the main
body si depréhentdk faait Hirdpeingesisd tiedid ngepkasethe tomilleh newrone when the
ink cartridge runs out of the ink. Accordingly, when the ink is frequently

used for bighe speadndoriAti DEk oprdd AhrAuRldaby thMBgendydtitieng, the cartridge
needs to be replaced nore frequently. On the other hand, when the

capacity of the.ink cartr] [ {md r ' of entire
carriage 88%%‘%%51“‘9{[1&?'93? Egg%% Y, ?fgl gaé%grrrégggdl %?E{Uals?atgg%ég t he
carriage at_a high spee ,ze of the carriage and the

, .and further,, the si
li ke becomBl. FRIYE TR gaaiﬁi PHrRRPTHAY t?‘ﬁelﬁ]ﬁt?)%q trg%?n&rggﬁ% Frot or
for driving the carriage needs to be |arge. Mreover, the weight of the 25
carri age BRaAgEs Jrgsistirean| yidely t4#Rd t he noverment WO 03/ 066336
PCT/ JP03/ 01134 -12 characteristics of the carriage change during the
printing operation,Inrdoithebecsars aidnfileul & sobhaintizavring abkswalprinting
accuracy. ,
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



Accordi ng to Japanese Lai d-Open Patent Application 5 Nos. 10-128992 and
10- 235892, a subtank having a small capacity is disposed on the carri age,
and t he maion30@6136i dge having a |large capacity is di sposadTatPos/id34ai n
body side of the printer. The subtank is connected to the main cartridge
by a tube. Wth this structure, whem4he ink in the subtank 10 decreases,
the ink is supplied to the subtank fromthe nmain cartridge. Further,
accor di ngcltaxratapanesécPad £nthdNear3d5861Zhangeudunisgs the. printing nk
provi di ng tube and an air sucking tube are connected to the suntank. In

the abovesglasarichedahaki €asdddndge ditttiecunk té mdintdie easbiédge is sucked
via the nozzle so that the negative pressure can be generated. The

generatagj gﬁggggre is maintained by the porous body. However, the
ink is ste Rout I ng used, and the absorbing body for holding the

waste ink in the pr nt er becone Iar S only ink
cartridge di sposed ?ﬁg %%Htlaf'a@auge%g?%agggi]Qﬂﬁgﬁtggglﬁg?éggﬁteny

the case of the prlnter di scl osed.in the above apanese_ Lai d- Open Patent
Appl i Eat i¥1F NI 1262928992 Hher 3069223588880 %?56@9?3“9 fubB ﬂgs perneabi l ity

of air and noisture, 25 the air enters the inside of the tube. Al so when
the ink WRIBR/i066386dPEFPIEDID IS4 cartdagappiyd Ui MPSNafRRERIDr
detached, the air enters the inside of the tube. Since the disclosed
printers igoringf shawega, capadicty drs dfi spbsetiaayi e tied nabpdy xede vbd h t he i nk
i nside the
the printer. The subtank is connected to the main cartridge
by a tube. With this struéture, when the ink in'the subtank
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



i nk supply passage (the tube), a large amount of air enters 5 the subtank
when the tube is used for a long time, resulting in printing being

degr aded. wieuwnstdeeseore, in the printer disclosed in the abaa/JIrdapasese

Pat ent No. 3053017, the ink is provided to the subtank while the air is
di scharged fromthe subtank. 10 Acggggingly, the air is not accunulated in
t he subtank. However, in this printer, it is necessary to connect two

tubes, Lthat1 Sln:lpthe_l_sl nk tREA¥HdbAGidtthmeand thhea st ressield riget tbeidd t he
subtank. Particularly, in the case of the color inkjet printing apparatus,

ei ght tUb heed; o b negLted: {0 Jod esRaekiyeds ui@aniesecar responding to
four col8 {H |s gggg@ %ﬁe stbtanks g?é noved with the subtank being

di sposed on the carrj, t he tubes, G e tanks aged to have
| engt hs EHRELEPR 4%§£§?r8&83| %g *the §%§gg gftﬂﬁgnﬁgeénent of the

subt anks. Accordingly, it 20 is necessary arrange % lytal.sl ong tubes
in the. pnnht%mppl¥nnﬁﬁﬁ§Q§rd@h&et%b%beéié@rﬁﬁnﬁm?g? genera iNg t he negative
pressure, resulting in high manufacturing costs. DI SCLOSURE Ef THE

| N\VENT| Oha5shibtarsk avigendhal tobpeis @fed HOpPedBRE FHIRNtITHS"H0

03/ 066336 PCT/JP03/01134 -14 provide a pressure adjustnent nechanlsn1that

enabl es an pelrtingldeimyvddoredad.force used for operation of a subtank
that holds 1nk, and an inkjet printer that uses this pressure adjustnment
mechani sm Furthermore, in the printer 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



5 1t is another object of the present invention to provide a liquid tank
in which a negative pressure in the |iquid tank can be adjusted w thout

i ncreasi ngyoMBakbe33bnk, with a sinple structure. It is anotr@virobpraset 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 tine. It
is anot her object of the present invention to provide an inkjet printing
appar at us Rueatidean peesoirs stchbisamepki nechapfar thatomgabiae.a 15 It is

anot her object of the present invention to provide an ink cartridge having
a sinpl e stalattivetyi howhiicthvirdcheoirak aaed ridgepesaitabagoal & ysdaramd on a
head such as a printing head, and a negative pressure in the ink cartridge

can be adjustedonit hout , el easiing;bheparmudyt @ftvaste LAks prlsAgeordi ng
to a first aspect of the present invention, there is-provided a-pressure

adjustnenguﬂﬁgQﬁghgn%eéﬁg‘fghi nkj et head device, conprising: a head that
ejects ink; ~ a carriage Hat ‘nmounts-the head thereon and noves; a subtank

that i mounted on the carri age, t orarijl hol ds i nk.25 provided from a
cartri%ge, and provi destT F&Y OPEEFF% %%I%%ﬁM@ﬁ?ﬁF@éGé%%e TB§3/ 01134 -

-15 ink to the head; a |ever that is noved to adjust a pressure inside the
subt ank: &R@VAREVR nl FekthsEandr TRoVRRED theadidive BEPEERFYely &6 a fir st

position of the | ever or a second position of the lever. Specifically, in
this presgggyld 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



5 adj ustnent nmechani sm the subtank includes pressure adjustnment ne
that have air releasing control neans and negative pressure control
the air reloe@meeagécontrol neans are provided on a side waldT/xpbs/ohes

subt ank,

enabling an inside of - the subtank to be opened to outside

ans
nmeans,

air,

and enabling.the 10 inside of the subtsank to be closed fromoutside air,

and t he

negative pressure control means generate a negative pressur

i nsi de t hellubraike Fardher lguen hhetpiessoved ddj astiment a preedmnism

| ever act

S on the pressure adjustnent nmeans at the first position o

| ever whenirtdiglecahei agetarsk ataral riséngndesposifdromoofinghehearaveage,
acting on the pressure adjustnent neans by the lever is released at

second posddiicenti@bliheo | £v@rnstFokhel BRI & 41k ke rPHeSsUs&cofl] ust ment
mechani sm the driving neans includes a camthat acts on the |ever

to nove t
pressure

t he cgrria

RORSHRERE B0 S, 2980 s0BHaF R diE BERSRNES APl | e

: , ~an or ; i t:he jtion, I
gg?%%%%%n?g ﬁ%%ﬁ%ﬁ??%} ﬁégﬁﬁ?%gé% ?fgbéﬁgglﬁ%gi iTst posi

| ever es n the pressure

neans even

| ever is

and the c&%Sgé

position
| ever to
pressure

10

15

20

25

noved b¥ the-driving nmeans 25 to the first position of the
RS MR EMOT63F866336CPEIPOSADE138C LABR Y S he se

of the carriage with the |ever being at the first position

paekeuearen et leasiang . tbat bt foreasiagsabhankl ancknregats ve

control for the subtank. :

provided on a side wall of the subtank, enabling an inside of

the subtank to be opened to outside alr, and enabling the
inside of the sﬁbtank to be closed from outside aif, and the
negétive pressure control means generate alnegative pressure
inside the subtank. Fufther, in this pressure adjustment
mechanism, the lever acts on the pressure adjustmént means ét
the first position of the lever when the car;iage is at a
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

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 levér, the lever is moved by the driving means

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

e
t he

f the

and the
t he

SO as
nthis
tion of

| ever,
cond
of the



5 Wth this pressure adjustnent nechanism it is possible to realize a
relatively lowdriving force of the .driving nmeans, and to nmanufacture the
driving nmaans/@633a | ow cost. According,to a second aspectpafJpobielips esent
10 invention, the pressure adjustnent nmechanismof the first aspect
further conprises: a plurality of subt@anks that are nounted on the
carriage, have a substantially sane structure as that of said subtank

and- hol d ik thgoseceppeosielali Pfeitbat catrbryeatitiotther Levepl heild tat of

| evers that have a 15 substantially sanme structure as that of said |ever;
and a pl uted iftiysef pps essan efadheslaeat teapscidat sdferetspeiid vel y
provided on the plurality of subtanks, and have a substantially sane

structure amtirbat ret @b bfisxUEad AdhasivEYr JBANS, Whersl Nnegachof the
plurality of pressure 20 adjustnment neans receives action applied by one of

the pluralify,@f levers (or each of the plurality of pressure adjustment
means are activated by one of the plurality of levers). Wth this pressure
adj ust pent mechanism_,.it i.s. 25 possible.to performthe negative pressure
controgeof the WO Og%b%%§§€5P€fpfﬁﬁ§foi§%ﬁshg??:§ﬁ%%&ﬁ&§min%%hﬁ%dently of
each other. Furthernore, the time required for providing ink to the

subt anks WOSKPhE FAsTRRSLAGY 2 ERé2EHBERAKSODEIHY 108eAOESS o site air can be

reduced. In -addition, it is possible to keep a stable inside pressure of
. 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



5 each subtank. According to a third aspect of the present invention, in
the pressure adjustnent nechanismof the first aspect or the second
aspect, tWe® @reesare adj ustnent neans include an air rel eaqiIpg3/piis4 t hat
enabl es an air releasing 10 opening formed on the subtank to be opened and
closed so as to performthe air relggsing control, the negative pressure
nmeans include a negative pressure pin that noves a part of a wall

consti t ut isaptahles subisgEocdentayg b6 each ralhex .pr €ssthermersse dethet hemeubt ank to
be a desired negative pressure, the |lever 15 presses the air releasing pin

and the negahi¥&d PrAS PHR iBiiAgalnkt He dHd SuoRaskki pocefridedsaves- when the
carriage is at the second position of the carriage, and the |lever is

separ at ed r [ | ng pi : - ai. L v ure.pin at the
second pogp%igﬁ5%$ﬂ?ﬁéJ é@t??égn Ot %?éyq% %g egggn%épﬁﬁﬁ$§§§o ggparated

f th ' ) LN tical ' tion. Wth thi
Al st monfCHBEhR Srh I P80 BbESF ol AT PR CRE 01 SET B CoREr of of

the subtank at a predeterm ned procedure or timng when ink is provided to
the 25 suBEERKSHW®3M-he inside of the subtank being open to.outside WO
03/ 066336 PCT/JP03/01134 -18- a~ r. According to a fourth aspect of the
present . invention, Agranddngr &ssarehbe] wsoeet ofethanpseswift any one of the
first aspect to the third aspect, when the |ever acts on -

invention, in the 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



5 the pressure adjustnent neans, and receives a reaction force that is
generated fromthe pressure adjustnent neans and that causes a stress
acting onwohs/deedser in a direction of releasing the acti regThgpos/a3d ever on
the pressure adjustnent means, the stress received by the | ever acts on
the cam 10 towards a center axis of _agrotational shaft~ of the cam'so as
to restrain novenent of the | ever caused by the stress. Wth this pressure
adj ust nenkipechanism it is possible to use the driving nechani smthat
generates low torque. 15 According to a fifth aspect of the present

invention, in the prRsy@ngadhust renttHRGhRSBEofhanyranetof the second
aspect to the fourth aspect, when a series of novenents of one of the

plurality;g eﬁé%gﬁ§;ﬁyg%%2§&¥§édr@ﬁmﬁ@%ﬁgkﬁgnﬁeUﬁéﬂiﬁﬁuﬁ?%n§ogﬁe°5fthe

plurality of pressure J ust ment unction, I1nk s provided to
sonme of the Juralit f _subt anks. correspondi to the some of the
plurali tygg? %%%Elﬁs S %j 8t ﬁ%ﬁt%ﬁ%sﬁsﬁ#&h Wﬁig% %?eegseﬁfreg a j%ﬁs?rrlrent
mechani sm _ when ink is provided to a plurality of subtanks, the inside
pr essur esthOEPEFSTHE SGBHERRENE AP prd\fe FEERT DM CIRATRNG. TPRCGt her WO

03/ 066336 PCT/JP03/01134 19 words, in the case where ink is provided to a
pluralitytbét subentketefl promatheadrgssure adjupbeeiblneans prevehatt he
i nside pressures of the plurality of subtanks from changing, by providing
ink to theapses ad idtyresls subhiagksn wiid-lidver nsi dedirection 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



5 of the plurality of subtanks being open to outside air. According to a
sixth aspect of the present invention, there is provided an inkjet printer
conpri si ngadsmwecIsessur e adj ust ment nechani sm descri bed i rrcanposoa3of t he
first aspect to the fifth aspect. This inkjet printer 10 provides ink to an
i nside of the subtank or insides otlbhe subt anks while the inkjet printer
uses the pressure adjustnent nechani'smso as to adjust a pressure in the

subt ank QordRr essUFRS ddkd hResubt ankss posarddidngot @ plsevknityh cfspect of the
present 15 invention, there is provided a |liquid tank having a structure

|0 which queapaci Ly Sfuthe ddioysd tanks Gatsdeichangedessnasrio  generate a

negative pressure | iquid tank. Preferably, is liquid tank .i ncl udes

[ el [ ' t . it 20
and"cl oSG TRES| REPRRTOTS e THgh BTkl (o Copr e et A hehat e

pressure can be generated by opening. and c%osi kge .8l r.rel.easing
openi ng, Wn@réﬁéagp‘ﬁgl@ﬁet%d:ﬁ?cPtlyrg%l he° istﬂﬁr%%n aﬁﬁehP% er zaisé'ldy, t he
liquid tank includes an air releasing valve that is provided at the air
rel eadi ngfoprdei pyuaatitar RS yesapkenbeny RETedS RYTEPERI FfF ¢l osed from
outside air, by WO 03/066336 PCT/JP03/01134 -20 using a spring nmenber.
Preferably,.the |iqnacdotanky imclaudesth bspedtd ofpridd Birage®peni ng used for
providing liquid to the inside of the liquid tank fromoutside the liqu id
tank. PrefgicaBli¥n, athere is provided an inkjet 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



5 position of the liquid providing opening is |lower than a position of the
air releasing opening. Preferably, the liquid tank includes reverse flow
prevent i owonsaaesdbor preventing liquid fromflow ng in revar®e3wiiadt he
liquid providing opening fromthe inside to the outside of the liquid
tank. 10 The reverse flow preventiop,ymeans nay-be valve neans, or a fluid
resi stance part that produces | arge QIuid resi stance. Further, a valve

that is gpensd; ayticloaeslben. accordance with' a pressure | inside the
liquid tank may be provided at the liquid providing opening. In addition,

l'i quid providing tq:IJe%etrEPl&,i, a8 1ankdrevnke; stopped aftieaithe |iquid
providing opening is filled with the liquid. Furthernore, the liquid tank

preferably includes pressin rys i t jOuind 1hanksfrom
out si de P%@Vl$+%ﬁn%?ﬁﬁiRﬁ.u ?%f%?g §§éﬁﬂﬁ@5fﬁgﬁ?%dfgﬁﬁh%ncfuées a 20
di spl acenent nenber that noves

men i n,accordance with ch i capacity or
a vol unetse theuid ddnd ﬁ&ﬁw.oﬁ$%¥%?é@F?,l' ldgﬁ%ﬁ%t zgg%%§§ﬁng %f t he
di spl acenent nenber is |larger than _an anount of defor ion of the liquid
tank % haposnticates thehdageief Preel SHPACRPiBe thel PYRuitd ¥ afk. The
di spl acenent 25 nmenber may cause the capacity of the liquid tank to be
changed.pwE&QSbﬁaﬁeaﬁmPGIkJE@3é@&1@@-0penﬂnBUrtﬁée$er¢R#Xﬁsﬁﬂeaééﬁﬁh@ menber
may be nmade of a material having high thermal conductivity. Further,
liquid prowidi Ag udds theddsauirdol apkevatile aentsofbedbaseding a position

of the displacenment nenber.
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.



5 Preferably, at |least two detection electrodes are provided at an upper
part of the inside of the liquid tank, and extend to respective different
dept hs | nwohs/e6336i d tank. Preferably, the liquid tank i rrdumbeszorsd ai r
extraction space that conmunicates with the air rel easing opening, and one
of 10 the detection electrodes is prgvided at the air extraction space. In
addition, a spring nenber for generating a negative pressure may be

provi ded puisinde ,t BRel digplhdemrikt ardbea sy ibeg maerbef &onapeiiflai ning a
negative pressure may be 15 provided inside the liquid tank. The inside of
the |iqUil’FL.vitn%nlﬁigﬁ)’t}@@m@glwdé)‘%@uh@ﬁ.@iﬁw rOofEhesQ thatidi pferiefinki nds of

| iquid can be "held in the respective roons. According to an eighth aspect

R R i S G A e R R T T

havi ng any on descri tanks. The liquid :
provi di ng devj.ce may include |iquid providing neans for ,providing liquid
to the Ii @lﬁ§ﬁﬁc%@eﬁgi Z'difference in a pressure head. Preferably,

the liquid providing device . includes a driving nmenber that is di sposed on
a nenber for 25 fixgﬁ@f?¥ﬁbhﬁdmﬁtdlﬁéﬁﬁ e fpvedisy §ieF6r@W§ﬁdE“% capacity
of WD 03/066336 PCT/JP03/01134 -22 the liquid tank. Preferably, the liquid
provi di ngomeriidee. aicneh udezer estmti ofi shenbankdd of tast Figrifgtak amunt of
the novenent of the driving nenber. Further, a gap preferably exists
bet ween tdiei dsxditenagtoerdasearidret de fifeqant depiys dndthheliquid 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 pressuré may be
15 provided inside the liquid tank. Tﬁe inside of the liquid
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—de;cribed liquid tanks. The liquid
providing device mayvinclude liquid providing means for
,préviding liquid to the liguid tank by using a diffefence 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



5 liquid providing device includes a spring nmenber for maintaining the
gap. According to a ninth aspect of the present invention, there is

provi ded wd 03gpdéxde provi di ng device that includes a |iqui cdramk3/bEgd ng an
air rel easing opening, and 10 liquid providing nmeans for providing liquid
to 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 inside of the
liquid tarfkg digugdetiank om Ruafsirddlyi r thactbywichgrovidihgntidvaspect of the
present 15 invention, there is provided a liquid tank that includes an air
rel easi ng iopdnideg, rasdrdpeivmaleehesifog reatsi dtomOpanbRgunt er aide r el éasi ng
opening in accordance with a surrounding tenperature. According to an

el eventh agpegiknef othen@r@sening 2QmbB¥eNnt FMndhere jhbs Bf&f&d‘ﬁ%ﬁ l'i quid
provi ding device that includes a liquid tank having an air rel €asing

i ' IS i -i n L] r e ui an -drg
opening, and a8 pORFOLAGLE] QRlRG A hithing, TRIPYL Rath 8 PLOYI ded oA

menber for fixing t I Tqu tan noves sO as 170~ openan

air releasi.ng.qpening.. Pref er.abl he |iquid .providjng 25 device includes
restri %ti é&q%égngr%gd%%t %V&Cienéhf;ﬁgﬁ\ﬁenﬁﬁlr\ﬂd“@@}jégﬁ% PCT/ JP03/ 01134
-23 of the qpening/closing driving menber. Further, a gap preferably

exi sts bef\ReEtRENS et Rl osi ng driving nenmber and the liquid tank. In

addition, the liquid providing device preferably includes a spring nmenber
for maintaining thisAgaprding to a ninth aspect 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



5 According to a twelfth aspect of the present invention, there is
provided an inkjet printing apparatus that includes any one of the
above- deswa d3ad6iI3squi d tanks (ink tanks), or any one of tH@GE/JP03/01134
above-described Iiquid providing devices (ink providing devices).
Preferably, the inkjet 10 printing apparatus includes neans for w ping a
nozzl e surface of an inkjet head before the negative pressure is generated
in the |ofuilt tarkindéclosthagitioriagt hembeent Faspest, ef gehe present
invention, there is provided an ink cartridge that includes an 15 inkjet

head for gi&edindyi Bkisagdhanyednandf obbeiahoveosasseidhiednli ganiset anks t hat
is integrally formed on the inkjet head. BRI EF DESCRI PTI ON OF THE DRAW NGS

20 Fig. 1. is aieogr%aggaa ié%ﬁgk?t ruetddal swhewegE 1 disassaaRliedng! eopiis

provi ded at an 1 nk] device of an, inkjet printer in the rel ated

art. Fig. 2'_is.a detailed perspective view,of . di t ank
shown in B .erfb%é(Slf—‘F I.lggsi% Szfprplenrgsf)ngc |e5ef<\g/)|r er%lo&azﬁgr%ﬁ?hggné%ﬁani sm W0
03/ 066336 PCT/JP03/01134 -24 for pressingéand noyi a ne a%ive pressure

pin afd an air rel A&EPREIPYNCS i tHEeidPar8B<artof A PASSEMY parti al

schematic view showi ng an operation nechani smof the driving mechani sm
shown i n Fientdon,5thege. 1519 sirth BCLBROAL a0 T BV D FEPALRERS ath a3t

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



carriage on which subtanks corresponding to a plurality of colors are
nmounted in the related art. Fig. 6 is a perspective view show ng

di sassenbeh3/ebBoents of a part of an inkjet printer accairpg3/onass he 10
present invention. Fig. 7 shows a driving nechanismof a driving unit

shown in Fig. 6. Figs. 8A through 8H,gre partial schematic view of an
operation of the driving unit and a carriage showmn in Fig. 15 6. Fig. 9
shows t he femgageaehig ketdveeriagcameandtare Iewesushopn iandriagn. alxr Fig. 10 is
a perspective view of an exanple of the inkjet printer according to the

present inpveBLEORg P Rirgthtlrshgwsgtdwer basic structure of an ink tank
according to a second enbodi nent of the present invention. Fig. 12 shows

t he operation of thezjnhk tank.s o i 1. JFLG. an ink
provi di ng devi ce inc?ﬁ%iﬁb%%na ggw?ﬁiipiﬁkggg%%rgﬁﬁg %%§%§?ﬁ%§h enbodi nment
of the present WO 03/ 066336 P?TéﬁPQ§/01134 -25 invention.. Fig. 1% shows
the oper aPP§hebFOP HEEGHEYSFoIF dirty e lits "S5RAFH %%2fn:ﬁ§ ngg. 15 shows

the basic structure of an ink 5 providing device including an ink tank
accord?ng to a fourthtogs. 5A through 5C show a lever operation at a

carriage on which subtanks corresponding £o 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
10 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.
15 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.
20 Fig. 11 shows the basic structure of an ink tank
accprding 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

25 ink tank according to a third embodiment of the present



enbodi mrent of the present invention. Fig. 16 shows the operation of the ink
providing device showmn in Fig. 15. Fig: 17 shows the basic structure of an
ink 10 pwovisdieesge devi ce according to a fifth enbodi ment dafctiresopsesent
invention. Fig. 18 is a plan view showing the inportant part of the ink"
provi di ng device shown in Fig. 17._?ig. 19 shows the operation of the ink
providing 15 device shown in Fig. ?. Fig. 20 shows the basic structure of
an ink proxhdipng device including an ink tank according to a sixth

enbodi nent of the present invention. Fig. 21 is a plan view show ng the

mportant part | 20 ofthe, i.r kb A AR SRABNI AR Fidiadlg Fig. 22 i's
a side view show ng %e important part of the ink providing device shown
in Fig. 20._Fig.h23 shogg th% basic structure of an ink providing device
i ncl udi n@SEACEnRAPFNILTACCS di'ig to a seventh 25 embodi nent of the present
invention. WO 03/066336 PCT/JP03/01134  -26 Fig. 24A_and 24B are enl arged
vi ews showi ng one Bi@nmpte IBPVE FE@elP%%l‘?IW%Eé\?&nPifoﬁan} e of the ink
provi ding device shown in Fig. 23. Fig. 25A and 25B are enlarged views
showi By amovheingSdexamligafudangeser Sk flaow FLEPERLNBNtY @ VS t he i nk
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 the 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 part
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. 26 shows the basic structure of an
ink providing device including an ink tank according to an eighth

enbodi menwoof3/o6836 pr esent i nvention. 10 Fig. 27 shows the Heazipos/stisuct ure
of an ink providing device including an ink tank according to a ninth
enbodi nent of the present inventioqgéFig. 28 is an enl arged vi ew show ng

the inportant part of the ink provi fhg device shown in Fig. 27. 15 Fig.

29 shows the basic siguctiar eof 2aB bnk eprangedi vgedeviEbewimelad ng an ink
tank according to a tenth enbodinent of the present invention. Fig. 30

shows the hashe SErMCLANS Qf ARw BkevBioMidivig wdevircenenthindi ng an ink tank
according to an 20 eleventh enbodi nent of the present invention. Fig. 31

shows the basic_structure.of an._i psovi di ng devi ce including an ink tank
accordiné”?%”glp%e??Y%Cééﬂ%%ﬁ}E%h?ggf é%é present invention. Fig. 32A and

32B are enl arged views show ng. t 25 inportant .part ' r.ovi di ng
devi ce shown in Fi gF.lg?,lz.gZV\Grg%/Z%%G?% %%% lvolff§4s%§§7&§i%. "shows
the basic structure of an ink providing, device including an ink tank
accor 8i ngetagpde PR 2t BeYRIFRIISH RERVCRFIYhe’PvEs it Hveltion. Fig. 34 is

an enl arged view showi ng the inportant 5 part of the ink proving device
shown i n f#aridd8g 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.



Fig. 35 is a side view show ng the basic structure of an ink providing
device including an ink tank according to a fourteenth enbodi nent of the
present | woerstoeed’s Fig. 36 is an el evation view of the Fi C13@P03/a03Fi g. 37
is a plan view showi ng the basic structure of an ink providing device
including an ink tank according to_,g_fifteenth embodi ment of the present ‘
invention. Fig. 38 is an elevation view of Fig. 37. Fig. 39 is a

perspective vi ew show Na30REc-A¥aERE badic oftramtunk] ef itk ng apparat us
according to the present invention. Fig.,40 is a plan view showng the

| Mpor t ant. At b - 9f g die:d NKLELAPhLNEA NShiARRANALUSoS 0N 4 i 0. 39 Fig. 41
is a partial sectional view showng an ink 20 tank and .an ink providing

device of the inkjet printing _.a r&% QW hRsEhg. 39. Fig. 42 is a
) ; ) ehltion; > ;
sect i onalPpFaf®H V\?r‘é‘%&i&“ﬁ “tR& ?ﬁ% %%(rlsghom in IEI g. 41. Fig..43 is a
sectional side view showing the ink 25 tank shown in_Fi g; 4L VO 03/ 066336
PCT/ JP03/ 01134 - 28FF9 .34 45 §0a°Bi 0% G G189 c bt rdP Ui of t he
inkjet printing apparatus shown in Fig. 39. Fi g 45 is a flow chart of an
initial ipelctppbvile ntnk gpervargodepeee ofhad By FRE-cdhtrol unit of Fig. 44.
5 Fig. 46 is a flow chart of an ink supply control
Fig. 35 is a side view showing the basic structure
of an ink providing device including an ink tank according to
a fourteenth embodiment 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 tank according to
a fifteenth embodiment of the present invention.
Fig. 38 is an elevation view of Fig. 37.
Fig. 39 is a perspective view showing one example
15 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 providing device of the inkjet printing
apparatus shown in Fig. 39.

Fig. 42 is a sectional plan view showing the ink

tank shown in Fig. 41.

Fig. 43 is a sectional side view showing the ink

25 tank shown in Fig. 41.



performed by the control unit of Fig. 44. Fig. 47 is a partial sectional
view show ng an ink tank and an ink providing device according to a
speci fi c wenisodéasent of the present invention. 10 Fig. 48 r@/mRoyenss onal
pl an view showi ng the ink tank shown in Fig. 47. Fig. 49 is a sectional
side view showing the ink tank showg.in Fig. 47. 15 BEST MODE FOR CARRYI NG
OUT THE I NVENTION First, a first enbodi nent of the present invention wll
be described with refiereiteiFigblobkt Hiaggdm I 4 rconftgolf ehlowhghe
description of the first enbodi ment of the present invention, a pressure
adj ust ment, IRehanh s L 2 8l Atiisngn8wr 01 Rresgurmd i nsi de a subtank t hat
hol ds ink, and an inkjet printer using this pressure adjustnent nechani sm
are described ind il,cHJQ. [ tial [SReGhI Vi QW Ng
di sassenbl ed elenenﬁéain4gﬁh?n ?&f%pgrﬁ?érbgéﬁgﬁding%%oyﬁﬁeﬁﬁ%%%hg%%sent
invention. In Fig. 6, the reference nunbers 10a and WO,03/ 066336
PCT/JPO3F§fT§$l°gZ§e56%r ‘iﬁﬁh&gg SOFFTS ?%%%fﬁigggé égéond | ever,
respectively, Ila and 11b air opening releasing pin pressin rts of the
firstS5and second | efégs 49alsard i@ﬁ,cg@§5e8¥i@%l ﬂ‘f?%piﬁdcﬁgﬁgghegative
pressure pin pressing parts of the first and second 5 | evers-10a and 10b,
respect i vednfori@dabgr tivé nepnirrictl, u2id af Fa@gr 4%l easing pin, 22a a negative
pressure pin, 23a an elastic '

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



menber, 301 and 302 subtank units, 31a through 31d air releasing openings,
and 32a through 32d negative pressure levers. The air releasing pins 2la

t hrough 2Wwa @ndeisegati ve 10 pressure pins 22a through 22d roavrrespasd t o
respective colors, but only the air releasing pin 2la, the negative
pressure pin 22a, and the elastic ngnber 23a corresponding to the first
color are shown in Fig. 6', and the "other corresponding elenents for other

col ors ar@uekssha¥he i d Hibt Gevk? hAdtai se@mibdievent,, rébpecinkjedty ,pri nt er
includes the driving unit 13 having two driving nmechani sms each of which

is simlar t [ SMmAL § | emers A desgcphbed @boee and shown
in Figs. E&%&%uggbg%?pgg%%ﬂg#{?ﬁgggﬁgﬁgn uﬁ?iss 3 1band 302 has two

subt anks. _Each cql or can. be_ hel d by e nkss . T. i

rel easi ngf%p%niaﬁ sS39F nﬁe ,qgﬁdaggh]éggbggaﬁ%ﬂ\%?t%&gggﬂrng eé\}gc} gZ%Za and
32b are provided on the subtank unit 301, an nggfairtrelgasiqufpening
31b' and 3IBItIFRIPFRBSHERRIVEISSELEHr BAT Y &1 ¢ tahd328%at € Provi ded on
t he subtank unit 302. As shownin Fig. 6, the driving unit 13 25 has two

| ever§ 1Caevans 10b. ang @0, tirsHaatdvedsl ok a K igiinowerds, 066338

PCT/JP03/ 01134 -30 releasing pin 2la and the negative pressure pin 22a are
separ at e f1Omeaaebinthetnj Rihe vechit¢at ofesoticopingl ¢éaasn ¢H@shife ot her
colors, the air releasing pin and the negative pressure pin are separate
from each,gther ko1t heqvess i saltdxdunees| opla neteigsasednmanner as the pins

2la and 22a. Furthernore, in this exanple, the air releasing pin 2la of
the 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. é, the driving unit 13

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



first color and the air releasing pin 21c of the third color are in
alignnent with each other in the horizontal direction. Simlarly, inthis
exanpl e, Woe3a66336 el easi ng pin 21b of the 10 second col or raTdIPDSY@1134 1

rel easing pin 21d of the fourth color are aligned with each other in the
horizontal direction, the negative_pgessure pin 22a of the first color and
the negative pressure pin 22c of the third color are aligned with each

ot her in tdbedwiriz@inhalldi amdtiton negadivkepnesgitie/®@ipr @@suree 15 pin 22b of
the second color and the negative pressure pin 22d of the fourth color are

al i gned wiéhneach mheeatn dheer hof imenvattdesecdirtithe ahlsoeh®asi ng
pins 2la and 21b are separated fromeach other with respect to the

vertical cdirggtion. and;the nggatdie RNesSULE Pidslanandegzbivee 20
separated from each other wth respect to the vertical direction. Wth

this structure, the first_|lever 10a at per; side can s only the
; : tREED y
air reIea§¥?ﬁfﬂﬁ?n?%?lgrgn%e%ﬁffteéﬁ%ﬁiﬁégﬁeag Tve pressureé prns 22a and 22c
corresponding to 25 the first and third _colors, and the second | ever 10b at
the WO 0370663BEPET FPO3F &I IS FSowef Bile %:fn €é%nly the air
rel easing pins 21b and 21d, and the negative pressure pins 22b_and 22d
cor r espondirighemnonche isetbhel efrRINdlsur theciar 52193 ie £1exanpl ef i
driving wunit 13 has two |evers 10a and 10b, but nay have four levers 5
for pressihgst esfect avd ahe abt easliargipionsiandlneyattinee thiedsapLopi ns of
four subtanks that correspond to four col ors.
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



of ink. Since when four or nore |l evers are provided on the driving unit

13, a size in the vertical direction becones |arger, an appropriate

pl uralitywarosloessss nay be provided on 10 the driving uni tpCi3rrosioaecor dance
with the size restriction. Fig. 7 is an illustration of the structure of.
the driving unit 13 shown in Fig. j%l_EIenents shown in Fig. 7 correspond
to the elenents of the | ever driving mechanism shown in Figs. 8A through

8H In Fihweh stihe kehepesnee omigbeneldid8relbsigmat edna 20b adridredld,shaft,
14a and 14b cans corresponding to the levers 10a and 10b respectively, 15

a DC sol gnoig, 160 &A%t benaesber snd o didoviragpbheidguar s  10a and
10b respé%?f&%ﬁy%ggﬁgﬂg% a sensorb(ﬁP sensor). In thispenbodinent of the
present invention, th sql enqid_is er, t the, ¢ ati onal
shaft 18 ﬁﬁ?opgtandE§%Ftcéﬁ%8 fhe %gngﬁfigggﬁgﬁ%4bgﬁ% nnvéjgte | evers
10a and 10b, respectively. In _this nper,. the pressing/releasin

oper at i orPTHE gér P8ENEHC obSYHE di0f FBHE&QPngb$ﬁﬁ%gﬁ%ﬁth?8ﬁﬁh SST¢ and the
negative pressure pins 22a through 22d. 25 Figs. 8A through 8H are

i | [ usBr atfanoress inbe rYErO31066336 PETLIPDIRY (ATSY and3pegpkt At i on of the
driving unit for the inkjet head, and the operation of the carriage 20.
The oper gtaysuaredet nssof r bonFisgpbtaBAst bh&L geoBiespanddéscEpedcalsife; each
of the levers 10a and 10b noves between the position where each of the

| evers 10s 5.and 10hcpressescddie cai hotrel aséng fienpranddeheomegst i ve

pressure pins by the working of the camand the position where
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 tﬁe 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 elemenfs of the lever drivipg,mechanism
shown in Figs. 8A through 8H. In Fig. 7, the reference number
15 18 designates a r;tational shaft, 1l4a and 14b cams
| corresponding to the levers 10a and 10b respectively, 15 a DC
solenoid, 16a and 16b elastic members fér driving.the levers
10a and.lob 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 2la through
21d, and the negative pressure pins 22a through 22d.

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



each of the levers 10a and 10b is separate fromthe air releasing pins and
the negative pressure pins. Hereinbelow, the position where each of the

| evers 10woansth6dBb presses the 10 air rel easing pins and tra/Iresetidye
pressure pins is referred to as the pin pressing position, and the
position where the pressing forcesagﬂ_the air releasing pins . and the
negative pressure pins are released 1s referred to as the pressure

r el easi ngop@sdtiican ol Bhehisiexenplret tthe tho miblenksadhatnd5tleach
accommodat e different colors of ink are attached to the «carriage 20, and

the first,gcolar &0 dehenbourthi £0d obo  corhespuh iont bedakr 1§ efaasimg .pi n
2la to the air releasing pin 21d, respectively. First, as shown in Fig.

8A, the carrja 20 .L.S i th ctd i,Li.on the ink
suction/fi IF%gﬁ"e@gfio%gd§%§%%k%£$%ngebug?égﬁ%%t 59?35%?2 l%%gﬁg%d 10b

of the driving unit are positioned.at the pressure. .releasin sition. At
this timed® H%’VseénQGFWT‘?RCBIPﬁ i P PR Wgteﬁ PRVRY 108 ﬁgeigbfé;ar e

posi tioned at the honme positions. 25 Next, the carriage 20 is noved by 10.5
nm i n X heard gHb WOE3LO66B362 PCTYSIPG3ADY1BANS - & it de96h iRen seen from
the lever side in Fig. 8A. This noved position of the carriage 20 shown in
Fi g. 8B ipresfera ednst byashe heofkimst ofatheagemwerid ity posiition. where
Subsequently, at the first carriage waiting 5 position, the first | ever 10a
i's operategcis oA HO 1becset 184 and NOPIiB pepssiing Hasi tthenaias shown in

Fig. 8C In this state,

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



the carriage 20 is noved to the suction position where the I|ever 10a can
push the pins 2la and 22a. Since the first lever 10a is set at the pin
pressi ng pwsistoeedss, the-air 10 rel easing pin 2la and the reEgatPOyel1ps essure
pin 22a of the first color are pressed by the first |ever 10a,
acconpanyi ng the novenent of the Q%%Liage 20, as shown in Fig. 8D. In this
exanpl e, the sumof the reaction forces of the pins 2la and 22a is 300 ¢f,

but the afitiaetbanyien cref rrbh the sevenciidiemdy Beg208yf. Tmisot her words,
if at the suction position, the lever 10a is rotated to press the pins 2la

and  22a,, the %?é’fﬁi%@%]@%ﬁtcagﬁiggéh@o pimsm2ia ang.28b wherddieeddri ving

force of the solenoid is weak. However, according to the enbodi nent of the
present invention,_at the pasition.w . | ever 2l1la cannot push the
pi ns 21aT§h&F2§g? f+ﬁ§?eﬁﬁ§}%ff§ Wﬁé%ggéﬁg%gfﬁggbin pressi ng position before
pushing the pins 2la and 22a, and i tEis state, the carriage 20 i s noved
to the suction pos??@%ﬁﬂuqu%Mhiétnﬁﬁﬁe %rﬁﬁu§%ﬁﬁai9FuW8l§5ﬁgbe made such
that the reaction forces of the pins 2la and 22a act 25 towards the center
of thé rqastitdral Shaffing VieyerhdOreyeroRRIaI8L0663368 PETPIFUS G134 - 34
10a. Accordingly, the rotational shaft 18 can receive the reaction forces
of the pinie Pia ands2P2ag Mditidi.s geushiong inafber 8Gd thHe Biisudt@te, the

| ever 10a is not noved back to the pressure releasing position, and a
stabl e opg{atdeRisgd He id eAldd ed eut. sWherort hesdatbhagee?d tise furt her

noved to the left

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



si de when seen fromthe pin side, the pins 2la and 22a are released from
the protruding parts of the lever 10a, and the pins 2la and 22a are not
bei ng pr evxewd/oey33she | ever 10a, as 10 shown in Fig. 8E. | reamirs3/enanpl e of
Fig. 6 in which the driving unit 13 has two |evers 10a and 10b, when the
air releasing filling operation is _pgrfornmed on the pins of the first
color, the pins of the second color arranged next to the pins of the first
col or are Ifat- ahfecredngly e, theotropashedal 1shdiiit ItSheaai receleasiiig pin 21c
and the negative pressure-pin 22c of the third color are pushed by the

first | eveleal@don accoOsPadyithg phesmvenem Ifa t hgiear chagepwshibrcause the
pins are arranged as shown in Fig. 6. Wien the carriage 20 is further

nmoved fromathher gﬁdp{éﬁété%&fﬂﬁ% 'tHeFleeJ.BEld-ao i SBEONGvEQTEd 80§ el ting
position shown in Fig. 8F the pins 21c and 22c are released from

protruding,pa &g asin pressin rt _and . the neg tive
pressure pres még%g%t]?él?asﬁh% ?DOSQFE%}QVeérnd?l Sg;a%%a ?]ﬂera TS St %nd 22¢
are no bel n% g ressed by the first 25 lever 10a. In this state shown in
Fig. 8F, (Hérd6fefdrd is wWo 03/ 066336 PCT/ JP03/01134 -35 operated so that
the first Iever 10a can be rotated back to the pressure rel easing position
wi t hout being af f ect Baemythehearréasei 8f +origes-helr mrEedi ke Yie lafd 22¢:
Meanwhi | e, when the air releasing filling operation 5 is carried out on
t he secon@ialﬁdWheur$¢1ercoﬁms,thehpisealbcﬁrd, {rev @rink0Blasanpe2Z ede | n ot her
words, at the second carri age
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 and 10b, when the air
releasing filling operation is performed on the pins of the
first color, the 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 (the air releasing pin pressing part and
the negative pressure pressing part) of the first lever 10a,

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



wai ting position showmn in Fig. 8F, the second lever 10b is operated to be
set at the pin pressing position, as shown in Fig. 8G Thereafter, the
carri age 3@ 0366m3¢ed to the right 10 side in Fig. 8G so t T/ tPh®orss

rel easing 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 col or are successively pushed by the second |l ever 10b (this

oper at i on cpberadéd séOWhat tthet figsstratemesy ke cainr bé5Sroeheadiagkf itbl i ng
operation is carried out. Then, while the <carriage 20 is nade to be

posi ti onegnuhgresd e NRAGLsAR fgbﬁ%io@fwﬂh@%tdgeﬂﬁé affested e sBEONd
| ever 10b, the second |ever %b is'rotated back to the pressure rel easing

posi tion, %§Ct§gggﬂ§%%§ﬁ§g=F%Q,ngﬁdgﬁgn dﬁgz%q In this | ever operation,

when .t he First,an eve b are rotated, the | oads from
the air releasing pins 21 thrgugh gld;Pnd Hhe nega%igg.gressugg. Lns 22a
t hr ough 22d are not Yeod S0 "PRE FIT M af$SE86RE Faver'sd R5A&Ad™ 100, .
As described above, if the forces fromthe pins 25 2| a-through 21d and. t he
pi n's 22aifhEBbEERRIace 456 SeECRS NS FIEE63361PET/ JPYS/SFEP3E -36 the
| evers 10a and 10b, these forces work against the rotation of the cam and
i ncrease tlhwekohtb ors tdreredlednoi dn At diorgist oathike epderticdrentcriageshown
in Fig. 9, the shapes of the canms 14a and 14b, and the engaging state 5
bet ween eaahttad poyl each sbbwhhén! Biegr sSFl,0ahandetOhd at evaptlion 2ed so t hat
even when the reaction forces by the pins
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



act on the levers 10a and 10b, the reaction forces of the pins can act on
the rotational shaft 19 toward the rotational center of the.rotational
shaft 18. wlow3tde6se6 manner, the 10 reaction forces of the pipea/mbo3/oaB4
function as the rotational force of the rotational shaft 18. Accordingly,
it is not necessary to provide a necigni smfor preventing the rotation of
the cam caused by the reaction forces, resulting in | ow manufacturing
costs of tHee |leversdifwiard udilt, thesenfoheeabovdk dgsdnsbethenboditient , even

when the air releasing filling operation needs to be perfornmed for the
only one cof dthd ratheasdbireiheasfcbhexaoplieon athd ke 1lkhBedof exchangi ng t he
catridge, the air releasing filling operation is perforned on all the

col ors of the subtanksecoF@n@XaMis 2RnbaiAdtsS ebagdipent, when d he

subtank corresponding to the first color needs to' be filled with the ink,

the insideypr. e, of e..subtank car pandj tg the.third.color is
al so affect ee(?l s(t?;f?@tH eogpte}?é;ﬁ on (%?‘Qt ﬁggfli?%t Oé{hgiver%?lelgggagﬁ%gisstatteerrporari |y
changed. However, the air releasing_fi]li 25 eration is also perforned
on thegsuﬁegtﬁ’l?ego??‘é p%%iaﬁﬁ:{teg%gSB)gO%6%?%0%%?%%710&@34”@ 37 the third
color so that the inside pressure of the subtank corresponding to the

third col PTEHAZEE PR FHtal faErafher §esi Feari@nudorras addi theomingccor di ng

to the present invention, ‘5 the |lever may be provided for each subtank.
W th thisadteoctheelewiesn e aaidr 10k} eblzd npafatliibnngoopes atfi drhel pins

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



performed on one subtank corresponding to one color, the inside pressures
of the subtanks corresponding to the other <colors are' not affected.. 10
Fig. 10 i woospesspecti ve vi ew showi ng one exanple of the RQIKjpes/oB4 nt er
according to the present invention. In Fig. 10, the reference nunber 40
designates the inkjet printer, 41 av.inkjet head device, 42 a carriage for
nmounting the inkjet head device 41 thereon and noving the carriage in the
15 directilonshindi eated by tHwer aheowssidetpressduimpuod, thadsd3tank rod for
supporting the carriage 42 such that the carriage can nove axially al ong

the rod. ddhe-ddpkin8hinBr LBt e 40 iFRY cBeorStantbeimed nsuchetihat 4 he pressure
adj usti ng nmechani smas described above can be applied to the inkjet head

devi ce 4%ﬂﬁ%9I¥¥gglégls_structurez it is possible to realize an inkjet
printer having riving nechanismfor performng the air releasing

filling operation that n_be structured at | ow._ cost . cond
enbodi nent of the p 858&?1F+Rﬂﬂu%%§ﬁr§ﬂpg %QS%g%Eﬁ??@?%béaégﬁgﬁg?bference to

Figs. 11 and 12. In Fig. 11, WO 03/066336 PCT/JP03/01134 . -38 the basic
strucBur et l@vernRayaRR PEOGHERN fogngarh igtante. WRB GhtF ation of the

ink tank is shown. The ink tank 101 includes a case 102, and a flexible
fil m 103.sththectoase ¥02nj the muide reflepsdng B+liing |dnexatafl has an opening at
the one side 5 thereof., The flexible film 103 cl oses the opening of the
case 10Zerfaiedr easede spubbienkl @briresppnéssy ngp tdre tolor 108he
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 will

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



outwards is provided inside the case 102. An ink providing opening (or ink
providing hole) 105 for providing ink to the ink tank 101, and an ink
supply opwa 0366336 | nk supply hole) 10 106 for supplying tHg/iPakotied an

i nkj et head 120 that is a printing head are formed on the case 102.. The
ink tank 101 and the inkjet head 12Q4ray be separately provided such that
the only ink tank can be replaced. ternatively, an ink cartridge may be
confi gur eghel Bag@casttactmed ude anhénknkatlanks Kibwandahteinnkiet ead 120
that are integrally united. A restriction nenber 121 is provided at the

outside gfe the Lihsn108 SR asK afRVesT&hdkd ve he the tahmild3. The
procedure of providing ink to the ink tank 101 is as follows. 20 Wen the

i nktank '1ocjléliéisetsggp$§scfei 1d£d Wi h Eggx#,llg'}ﬁem fl%i':g)r? 10ReSt phet Lokl neyghar 121 is

advanced 50 885 and nove t against the force of the

conpressed spring 104 so that, the capacity of the ink nk_ 101 .can be nade
smal | er t984f ofh&Seapactt{he 2“tkt‘?e ﬁBa I s%/%toé?en,&ﬁlgi Ak %ﬁ eor%eziﬂ%% 25

connected to the ink providing Qpening 105 froman ink WD 03/.066336
PCT/ JBO3/ 0Er3o£ . - 30hpr BLesieg Sodrcd03201eirRh WS QPRBILAY Pk TMIEAFFa a
valve 123. In this state, the valve 123 is nmade to open so that the ink
can be prod.ded tomphessedisteriofy t1hé Fak prescir@l ther §ilnhe03 nk provi di ng
source 122. At this time, the air 5 inside the ink tank 101 is pushed and
di schar gesl it ride i soptsi deedfiddiele nket anke 1002 vi ant Heki pkosipiplyy openi ng
106 and : '
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 relative to the film 103. 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 against the force of the compressed spring 104 so
that the capacity of the ink tank 101 can be made smaller than

the capacity in the normal state. An ink tube 124 is

25 connected to the ink providing opening 105 from an ink



a nozzle of the inkjet head 120. After the required ink is provided to the
ink tank 101, the valve 123 is closed so as to shut the comunication

bet ween tW® i3rk633ank 101 and the ink 10 providi ng source PA/JPNBALI34t he
nozzle face of the inkjet head 120 is tenporarily closed, and the ’
restriction nenber 121 is noved bgﬁg_so as to be separated fromthe ink
tank 101, as shown in Fig. 12. Sin the restriction nmenber 121 is

separ at ef, £+ 0 15 dhecknkos atkcr Qb o heiaommk essed Wpr iengaldd 123es to
restore "the original shape to press the film 103 outwards. Accordingly,

the capacity of th i%ﬁigag%?%g};ﬁﬁ§Q%ﬁ§e|%QQeis nady @ Redat kye pressure
e'in

i s thereby generateélln5|de tank 101 in accordance with the spring
force. 20 According to this enbgﬁi nt,..the | tapk 1 10% ks qenfhgured
such t hatPehetRpdd CF 0Pt RECVT ?fﬁﬁh%hfoi?%gﬁe %ﬁange.nBy usi ng the
capacity change of the ink tank 101, it is _possible to %neggte t he
negat i vefprmsthe elnikn PERELIAHRT t 2HECE G2 | nAERFRIBXENS e P ¥h& hegat i ve
pressure can be controlled 25 by the conpressed degree of the spring, so
that 5t iaspasstid ankOte8k066836s RPOFFROINd198achavgrd 3%48Fl y generate and
mai ntain the appropriate negative pressure. Next, a third enbodi ment of
the presgptsiayest itore iwkl tahe Descridedheniink sepelemeenicorilgs. and and 14.
The 5 basic structure of an ink tank 101 of an ink providing device of the
third embodinent 45 1$ROWAKYEBLFh8ad 1320 andirithe eperadédwired 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



of the ink providing device is shown in Fig. 14. In this enbodinent, an
air releasing opening 107 for opening the inside of the ink tank 101 to

t he out sid® 0366336 med on the ink 10 tank 101. An air rel eaximpovedise 108
for opening and closing the air releasing opening 107 is provided at the
air releasing opening 107. The ink_ppoviding device supplies the ink to
the ink tank 101 in accordance with operating necessity. The ink 15

provi di ngtdega€el y npdrisdes et badi mkidaain 0k apdrppesstahateansel131. The
pressi ng neans includes a plunger 13la that noves forwards to press a
flexible fiboydf3 against the spring force of a conpressed spring 104 and
t hat noves backwards to release the pressure on the film 103. The pressing

means 131 that are %Q”Q!i%i@9i9§a§§§i§?héﬂ%ﬂo I?RE ﬁ%%%%ﬁg;fﬂvgg%@ nSuch as a

sol enoid actuator, or may be ope via a anismor the like.

The i nk proyiding, devi.ce in¢cludes_a main cartrid 132 . that is ink su
neans thgwlgtg%%%3ﬁﬁﬁﬁ'§digF ﬂ BRI C%19 %&95T2§3H§Fhlgart#ﬁage 132pPsy

connected to an ink 25 providing opening 105 of the ink tank 101 by a tube
133. A W8S 065338 PCH $P0sP0is4taniy L Udyupdl ¢rptifh AW I3ndpFE¥sERi zi ng
and sending the ink of the main cartridge 132 and a supply valve 135 for
openi ng anfl tieé oshing tembodakestipps yslpagsdge FEio. el tdnd thlse oP8BRtapR
provi ded on appropriate positions of the tube 133 between the 5 nain
cartri dgeof3g2nanthit he-duikiihgndeddde i dhvemni ak piovi ti ng evhde i ncl udi ng
such an ink ;
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



tank 101, the ink providing procedure is as follows. Wien the ink is
supplied to the ink tank 101, as shown in Fig. 13, an air releasing valve
108 i s nmud® @@ees360 as to open the air 10 rel easi ng openi MICTLRPA3/OLIBAL | S,
open the inside of the ink tank 101 to the outside air. Next, the pressing
means 131 is driven to nove the plunger 13la forwards so as to press the
film 103 of the ink tank 101 against the spring force of the conpressed
spring 104£UDM Yt PUsPnhphefor thressusidéngapadi sgndifngl Shehénk nket tdrk 101 i s
decreased. Thereafter, in this state, the valve 135 is nmade open, and the
suppl y pummib34airsrofeeal 82l @mal tthaupphe akvé 33 Fermebaneastdridge 132 can
be sent in the pressurized state to the inside of the ink tank 101 via the

supply tuheck3dg kRe20nk hé@pﬂ@“%rssaéepr(fd@t?rﬁ@%b@”@§§$ Ofeink is
provided to the ink tank 101. en the ink supply to the ink tank 101 is

conpl et ed,prtot@.gdgagéﬁi gﬁzﬂr%r -tatkgeu%lgﬁgltyog%lgf Il%f(le itt%b%t Qgge}gét.weand he val ve

135 is closed t eln y to ank 1 V|ae¥h§ Fube 132.

I n addiiti on,. the air .rel in val ve, 108 is closed to shut an air
releas?ngngégsgag 5%d?%efgéfﬁg%%%@Bé%kF%ﬁ?ﬁ ‘01134 -42- ink tank 101.

Then, as shown in Fig. 14, the driving of the pressing neans 131 is
stopped so as to noveltHef pthddirvidiag feciemridsludanghpachmamdmnk t he
restoring force of the 5 conpressed spring 104 causes the film 103 to nove
out war ds, ta@fd1lPhe hRegatilvegavdsdngeriecedmrely genéraledsi n Wea ithk tank
ink is supplied to the ink tank 101, as shown in Fig. 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



101. According to the third enbodi nent, the negative pressure in the ink
tank 101 is generated by opening and 10 closing the air rel easing opening
of the i nWa@mk63BO1, and changing the inside capacity of tHga/iPakotiank 101.
Accordingly, the ink can be supplied to the ink tank 101 w t hout
increasing the waste ink produced agothe tine of the ink supply and

W t hout degrading the quality of the ink in the main ink 15 cartridge.
Furt her noiek wsnkanidtlher net hod of generating the negative pressure in the
ink tank 101, after the ink is provided to the ink tank 101, and the air
rel easi ng val ve 108 The®,Chesetote ivmkeid.ha4gl ereddsialey aff tthe i nk tank
101, the 20 negative pressure can be generated by discharging the ink from

the ink tapksd0l; idansheshead. sdfhSedBiNed BYmbee anpl iffdingebul3ife ink

di scharged fromthe head is wasted. Accordingly, the above nethod of

ge”erati”g%g%@gﬁgg]VﬁﬁpgﬁiguﬁghﬁggFhﬂﬁg&%gtogbgg Apacl Ly qh the ink tank is

o
superi or e net ho 5 génerating a negattve. pressure by discharging
the ink in that WO 03/ Q663 PCT/ JP03/.0113 -43 the wasted ink can be
decreé%ed?o%Br%ﬁﬁ?%éPrﬁﬁghig4o?aﬁ%ﬁ%ﬁgFi#&iWh%OiéﬁéfVV@’O qggggFe, after
the ink tank is closed, the supply punp is driven in reverse so that the
ink in thenfnkhe drgaddivebBreemirs badkarebrhechar fEeAriT ithgeinkntepk s
nmet hod, the wasted ink is not increased, but the ink that flows through
t he suppl ¥0tube

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



and the punp is mxed with the ink in the main cartridge. Accordingly, a

quality such as deaeration of the ink in the nain cartridge

i s degraded.

10 Meanwhwoegs/aesoer di ng to the third enbodi nent of the prregePb3/ongenti on,
the ink tank 101 itself generates the negative pressure as described above
wi thout discharging the ink of the_gk tank fromthe head. Accordingly,

the ink is not wasted. Furthernore, since | the "ink is not
15 t he maithecuastedgemmvten enéeateampd.he negative pressure,

sent back to
the quality

of the ink in the main cartridge is not degraded. Next, a fourth
enbodi nent of the presemotheventtind wi lgdierdesasi bied vdddriref erence to
Figs. 15 and 16. In Fig. 15, the basic structure of an ink providing

device ingludifge 20:-af) ik §ARKLd S ShoWl.osaRd LRe Fighpilbpukiesigperation of

the ink providing device is-shown. In the forth enbodi nent,

in the pressure, head het n_{he ink tank 101 and the ,maj
2 Used | RELLHASH TS Stpshy B 4 Taad TRt hde (A telsE

€ Suppl'y “punp uséd in
03/ 066336_ PCT/ JP03/ 01134 -44 W.th this struct

the differen

i

I nment.

is possible to

e, it
provi d& t Racki hk e (e ARTEEMRIT01 ¥ LonBehBpdy i Mo §9135%pyS usi ng

the difference in the pressure head. In this case, since the

punp i s not

ce
2
WO

necessar yRothén¢rga gy itditn§hdelie ethegn Hevws warordetdiedva@Ply FBecost. In

this enbodi ment, as a nethod of providing the

and the pump is mixed with the ink in the main cartridge.

Accordingly, 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 tank 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.



ink to the subtank fromthe main cartridge, the main cartridge 132-may be
made of flexible materials so that the pressurized
t he subt awlo d3reea3the nmain cartridge by 10 deform ng the madmPoantisd dge.

Next, a fifth enbodi nent of the present invention wll be described with
reference to Figs. 17 through 19. Thg, basic structure of an ink providing

ink can be provided to

devi ce according to the fifth enbodinent is shown in the el evation view of
Fig. 17. 15 Fig. 18wishatplansyhewwd, anti iposdéssiblpard efrothde i tike

provi ding device, and Fig. 19 is a plan view show ng the operation of the

| nk provi %w%&%%%CEnk' Patipe di fﬁﬂ%mﬁ@edﬂnmteaﬁlcﬂogﬁl agenBptugmper (or
novi ng nenber he 20 di spl acenent
10

in accordante W

menber

nmenber

109 1s provided at an ink tank 101.

a

RSB QLA BRI EGLY® 0l Sl uig ame 19

ion of e fi

KBEREF A HESs 5P n

conpressed spring 104 provided in the ink tank 101. WO 03/ 066336
PCT/ JR0O3/ 08 ctigsdThE di 59 akFfent menber 109 is noved in accordance with

the deformation of the film10j, i.e., the increase or the decrease of
the ink in the ink tankhiflemipdipiendoment 2 detleed iawh preanidingethieicl udes a

transm ssi on photo. sensor for 5 detecting the displacenent of the

di spl aceneqit werber stB9ahy reel egld rgihheaexisd@nceher malsensetofdge

detection piece 109a

10

15

20

25

132 may be made of flexible materials so that the pressurized
ink can be provided to the subtank from the main cartridge by
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.
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 displacement member (or
a moving member) 109 is provided at an ink taﬁk 101. The
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

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

di spl acenent
109 is , made of a |eaf gﬁ%gn or the like, The spri g force of the
5 5

di spl acen®HiP nenfer 26GSFEaSEt 25 force of a



provi ded at the end of the displacement nenber 109 of the ink tank 101.
Wth this structure, when the ink in the ink tank 10 101 is consuned, as
shown i n Wop3/06836t he film 103 is deformed in the inward miTwEPos/HOB4 agai nst
the spring force of the conpressed spring 104 provided in the ink tank
101. In this state, the negative prggsure in the ink tank 101 is stronger
than the spring force of the conpressed spring 104.' 15 Then, as shown.in
Fig. 19, whendifgeldeimeett apmpeece)? ilOH%vell ttheadtsplaocsmenitthnehber 109 is
detected by the displacenent detection nmeans 136, a supply punp 136 is

operated welFheMt+ ORENMNGntheianr162] easd ng thal YEc208ssmt hafe the ink in a
mai n cartridge 132 can be provided to the ink 20 tank 101 wth the inside

of the inkckapksd s helcngpghuh off fHomAfe 4t Si e doonther €Dy, the film

103 swells or r1s ef ormed outwar ds, e Inside capacity of the ink
tank is increased to re e,th egree_ of the negative pressure in the

i nk tank fﬁ%?c e &GHE gggn%?6§U$§gd%f &lgﬁ%ﬂgrgﬁpﬁﬁ/%ﬁ?sgﬁppP§ing t he
ink to the ink tank 101, the displacenment menber WO 03/ 066336

PCT/ JFD3/ detsgtingghel 09 spdagrasn v d- sy diaPdacenpreh BemhadddOer R ned

anount of ink is supplied to the ink tank 101, as shown in Fig. 18, the
det ecti ondpitectind 09w ekishendespt sdesante wEnbedelo9ttunaxiace BE%ff (t hat
is, 5 separated from the displacenment detection neans 136. From this ‘
state, therdirspéaceimanie datiecti tite Mbasl ab3medet metiset 39 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 outwards by

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



a predeterm ned amount of ink has been-supplied to the ink tank 101..

Then, a detection signal generated by the displacenent detection neans 136
causes t hooopawedsson of the 10 supply punp 134 to be stopped/mpo3/ohat the
ink supply to the ink tank 101 can be stopped. In this case, if the anount
of ink that is provided to the ink tgnk 101 exceeds a certain anmount, the
inside pressure of the ink tank 101 becones positive. Accordingly, 15 when
the ink i ss&upH régot BovE@ uikaralsk 101 with the ink tank 101 being
closed-fromthe outside air, it is necessary to stop the operation of the
supply punp 134 to sWbpntheptatetsaupphgdt amotitie dhkinkank $0ppbeiori the

i nside pressure of the ink tank 101 changes from a negative pressure to a

positive pessuketadl Byl | akd Reickdi Snppigt id! rAceRUBbLibRe 814 INg 1S
made such that the detection piece 109a of the displacenent ~ nenber 109

comes to begoff st tegedﬁ%%g%g%glttt glg;ﬂgggi Ofo "BaNs +13BPE J?r ﬁ{_ﬁahce sRressure

inside the ink tank 101 c a positive pressure oma nhegdtive
pressuce. ln_this nner,..25 j.n _the state.in ich the insjde pressure of
the i nk { &ERTOTS00 037 boe 6 PETFSRBSH b 1034 CEpP MeoReghit ve P
operation of the supply punp _134 can be stopped to stop the ink supply to
the ink t 81612te Actl? HimplpcemanEne EeF E P Te MssarmeAL , devRFLSWHdR tt he

inside of the ink tank 101 is closed fromthe outside air, it 5 is
possi bl e toPregeaernhecd mmosmipby Lokt hes ident anlorldedwhe e tik negat i ve
pressure inside the ink tank 101 is kept in an
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



appropriate range. The di splacenment detection nmeans 136 may be, configured
to include two photo sensors in order to perform 10 finer control. In the
case wherwadseeaizepl acenent detecti on neans 136 includes aua/pensus4 when

t he di splacenent detection neans 136 detects the absence of the detection
pi ece 109a of the displacenent nmenbgr_109, the ink supply to the ink tank
101 may be started, and when the displacenent detection neans 15 136
detects the pegsence dfhd hpedateocthi oh fiecapbl9apahpth®d dhirspkeacenent
menber 109, the ink supply to the ink tank 101 nay be stopped. A reverse

manner of stBgpahoMe LY. ARY BeppRHaR edhe Akt BhSkCASE, the setting may
be made suchﬁ?hat when an am)unt@%f the.ink in the ink tank 101 becones

|arge, the 20 detection.piiecs 1093 oo thedi splaaensat "Bmerntidchs

detected by the displacement détection neans hernore, in this
enbodi nent,, si.nce_the displ ac menber 109 can_nove or, rotate,.centering
The. cor naPeBiE T Tk CnEREo1L0L ot G e PheTanr HaT G ErHdcoRe Tasi 28 the
center_of the rotation), the displacenent detection nmeans WD 03/ 066336

PCT/ JPD3/ 6218assilile 136 reRpfadetBet IR hesSURRgHi fPe8hBeiof ietikor 0df "BhES | nk
tank 101 or the film 103. Accordingly, it is possible to detect the

timng forthsuppdatineg tresisnket dnshée itle tiakk taok 10l highkerdcéoragy. 5
According to the second to fifth enbodinents, . it is possible to supply the
i nk to theppnépitaate Hihdeot h when t he
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



inside of the ink tank 101 is open to the outside air and when the inside
of the ink tank 101 is closed fromthe outside air. The ink supply to the
i nk tank W@lowetdset he i nside of the ink 10 tank 101 bei ng reerros/orishe
outside air, and the ink supply to the ink tank 101 with the inside of the
ink tank 101 being closed fromthe_putside air can be selectively
performed for maintaining the excellent ink supply with high reliability
for a | ongetddre.detecPathé atdgilfied e forkatSopref eshabliykptavk dedl t o t he
ink tank 101 with the inside of the ink tank 101 being open to the outside

air for dischal gisng 4Hg . 9r adudtd Accunyl ategodib1d Rdt hetksk twnk 101 to
the outside of the ink tank 101. Furthernore, when a |arge change in a

tenperature is ner.at .20, egat i SSHY anges; t he
expansi on %IIHHI%%%trr ggpgg%m%ft%{girg{l %%i lr%}s{?dié)ﬁ]?he |kﬁk100{1a§% ?b . In~this
case, after the inside of the ink tank 101 is nmade open to the outside air
wi t hout sBppPr¥ATg the ink to the ink tank-101, the negative pressure

generation operation may be performed to, adjust _the 25 negative pressure in
the ik tank 101 so2gsordingi ¥ aFlie (IREOND 63/ HEIBEBCFATPESF 01134 S - 49
function of the ink tank 101. By opening the inside of the ink tank 101 to
the outspdesiilg toheupphecessaink dio tbenibk thgeHdlgédthowhée thait side.
However, if the inside of the ink tank 101 is nade 5 open to the outside
air wth hhghad reequaacynkt bendryoing sofopehetoi tisé dartafideheiinknd artlerl 01 i s
pronoted. As a result, the ink .
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 101 with 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



inside the ink tank 101 can has high viscosity. Accordingly, preferably,

the inside of the ink tank 101 is nmade open with |ess frequency, and the
usual i nkwsuppley3dso the ink tank 101 10 is carried out wHdT/IPa®oiiesi de of
the ink tank 101 being .closed fromthe outside air. Thus, the ink supply

to the ink tank 101 with the insi dg of the ink tank 101 being open to the
outside air is preferably perforned on a predeterm ned condition. For

exanpl e, aherithespaine calt rHadge1882 is 15 replaced with new one, when the
ink tank 101 has not been used. for a long tinme, or when the instruction

is provided froma pyseren{ e diasidesof hecidk iankni0lo s kmatade open
to the ,outside air-: xt, Ta sixth enbodi ment of the present invention 20
will be described with reference_to Fi

S. t hy asic
struct ur @GFIER Phk' pFaviHIRGSG&d e o ?%r%%sel %l%%g%ﬁ%%?n%-&n?cqeg shown in an
elevation view of Fig. 20, Fig. 21 is a plan view show a i nportant part
of the i rfatsdeedi Agvewrui de, %QﬁleFb‘.je i @idaawé%‘@mﬂw €an
important part 25 of the ink providing device. In this enbodinent, a part
of a WO 03/e66336hPCTHER0B! GLr3xithshigh shesiemsit FBALEFYIWD 9 6t and
made to stand obliquely so as to form a displacenent operation part 109D,

as shown iy ikdegor 2fe MWK htadk 404t tacpuomgtache disspl acewnkht Wperiaki on part
109b is pushed in the direction indicated by the arrow "A" by an 5

operation Rade $Hehiag eadieviern sant hat kheh valdomiitRsi decasrdingdyt,ank 101
can be changed.
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



In other words, the displacenent nmenber 109 can be used as pressing nmeans
for pressing a flexible film 103 of the ink tank 101 against the spring
force of woommeessesed spring 10 104 in the ink tank 101. ParrvirosthEBdy, in
the case of the <color inkjet printing apparatus, when a-plurality of ink
tanks 101 are arranged so as to be Blose to each other, it becones
difficult to directly press the fiFAYTI03 in the directions of the

expansi Of&i@@a&&ﬁe&@%éﬂféﬂ Qi o0k st bgr carReRedosptang diqukiyHenever,
with the structure of this enbodinent, even if a plurality of ink tanks

are arranged sq as to.be clos - t i nt ymenger 109
can be egofg8ﬁWtﬁedl%% %%%@?%251%g?&ggﬁ?§%€%igﬁ*§f%fig%?ﬁﬁ tankﬂ?o
generate the negative pressure. 20 Furthernore ine£9£soe quq@gE, t he

di spl aceént WiERDERLI FFGECTEGe b A0S T OBE et AN Hhavi ng hi gh
thermal conductivity, and a driver integrated circuit 142 nounted on a
connect i ds pesbed (@ Wiedimestdéondind FRFf et e~3410%uch &Y A7FPC
(flexible printed circuit) for providing a 25 driving signal to the inkjet
head $20 dperé@dentpabe surtcast acleWer 087 066336 hRCYPIPOS/ DASHZE an5] with the
out side surface of the displacement nenber 109', as shown in Fig. 22. In

ot her wor;d%, twhenidhecimkod ament@d.is directly connected to the head 120,
in many cases, the connection 5 nenber 141 is disposed on the side surface

of the ink tank 101r, Jhisr iinRRCAUEE displaddiROSShbhBetO0l@d rang®d he
connection .
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



menber 141 at the nozzle surface side where the paper runs. In this case,
the driver integrated circuit (driving circuit) 142 is nounted on the
connect i owonBrmees6 141 for the sake of a 10 snall nounti ngecarrrasoHewever,
when the nunber of nozzles of the inkjet heads increases, and the printing
speed becones high, a substantial_%qgunt of heat is generated fromthe
driver integrated circuit 142. At this tinme, it is difficult to disperse

the generat-gdiheat,Racruse rirthecheadshar® diuakhynt Snatbanged sasas to be
close to each other in the carriage. For this reason, the netal having

hi gh ther tiagty is used as material for the displacenent nenber
109, andsg%%grggggﬂfhéﬁ%etal di spl acenent nenber 109 is nmade to extend to

the place where air_sufficiently co j.cat. i t Ut Sl of the
printer.. In this mEhASres ¢oF ¥’p8§§¥b]%9f§§é§gp yag%sggrggkfﬁg%heat
generated fromthe driver integrated circuit 14% via the djﬁplacenent
menber 109noREREd &0 siremSRSedBBdi MBHARY GAFESpr ERENTOTRVERTon will be
described with reference to Figs. 23 through 25B. The 25 basic structure
of an5i nknepibevi dithglsledizeodatt|adiths &t denRUNROB/ 066355 PET/PPE3A01134
-52 tank of this enbodinent is shown in Fig. 23, and a part of the ink
tank i s sin@wnikNb&EEPSse 24A iandmp4Bsilahe o partangk &het herne@a@iipl e of the
ink tank is shown in Figs. 25A and 25B. In this enbodi ment, reverse fl ow
preventi qpo¥akves1 Sad khd hatzz1e eevense §idwwpreeeenheopapeansufsor

preventing the reverse flow of the ink, i.e., preventing the ink from
f1ow ng In this case, the driver 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 driver
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



to the main cartridge 132 froman ink providing opening 105, is provided
at or near the ink providing opening 105 of the 1ink tank 101, as shown in
Fi gs. 24Awana/08éB6 This reverse 10 flow prevention neans rrayr/ire3/made of an
elastic menber. Alternatively, as shown in Figs. 25A and 25B, the reverse
flow prevention neans may be the r§§§£se flow prevention valve 112 that
i ncludes a val ve seat 112a, a ball 112b for opening and closing the ink

provi di ng: 9pen NG:-niQS erdBEiReSPriNGHEMen £59112%, fa1d pr eastngs ttige bal |
112b to make a closed state. A main cartridge 132 that provides the ink to

the ink | rovi t I I at 54 LRezhknet ank 101.
Wth thisigﬁrgﬁgéﬁﬁiFEOQ egggFg%%bpgub%ﬁg'%%%'i%ﬁéé%%%%ﬁaateg ta %end t he

ink in the min cartridge, 132 to the ink. tank 10].jn t ressurized
state, th%x?’r%?/%* X ftlhc?wgBFeg%rh]finsn S%\?évlnvénlﬁigls's #a%ean£2ggby the ink flow
fromthe main cartridge 132 to the ink tank 101 as shown . ,n Fig. 24B, or

the ball 112b is pridsd®dshs PAEITSIE f IKGNCFPEM L RE PRiEErlr Vagec 132

agai nst 25 the spring force of the spring nmenber 112c as shown in Fig. WO
03/ 0663361 PCTHHHO /0 kE34rse 58136 By aridont heanavers efaventpreverei on val ve
112 can be nade open. In this manner, the ink providing opening 105 is
made openeverkk tfiev i ¢aa fhlowi.rt.g thevenkitankhd Ghk Gromh&lowider hand,
when the operation of the supply punp 134 is 5 stopped, the reverse flow

prevent i 0ps Vahy enalihl das-+Hadge Cl o5 edorbunt hakcpasingif dpeeihgkidspw from
the main cartridge 132 as
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.



shown in Fig. 24A, or the reverse flow prevention valve 112 is nmade cl osed
by the ceasing of the ink flowfromthe main cartridge 132 as shown in Fig.
25A so t heto @3hwe6isnk provi ding 10 opening 105 can be cl osedT/HRozorigi ngl y,
even when the main cartridge 132 is disposed below the ink tank 101, it is
possible to prevent the ink in the_%ﬁy tank 101 fromflowing in reverse to
the main cartridge 132. In other word in order to dispose the main 15

cartridgexddzehaw the £@xkeﬁ§@kflwlprbb@nfmrmﬁa Qw2 peevieathate neans
such as val ve neans for opening and closing the ink providing opening 105

are provi gedh at eyt gk Lan - L0 e Brsyeatidddia oy omddawi ng in

reverse t e main cartri 2 fromthe ink tank 1. 20 Meanwhile, in

t he case where the in cartridge 13 is_dispo then.le bel ow t he

| evel of ?%%Liﬁ@%tigg 1B%, c2% ‘%G‘%@ekﬁFoﬁ/%fgﬁg%gﬁgﬁ nggﬁﬁﬂéuch as the

val ve nmeans are not provided at the ink providi openi 105 of the ink
ChRke R FORSY 1

tank 1010thaw hemel i HRePsthe REYSFCE Phe MRKSY ththe main 25
cartridge 132 with the inside of the ink tank 101 being open WO 03/ 066336
PCT/ JP03/ §igi3ed - Shet oevhesouf siiergventaanavalvel ddsilfgmede velat®l is first
made open, and the supply punp 134 is operated to provide the ink of the
mai n cartky dge LRastiagt be thk 1eolE1b@l framt ehe anaipr edetteridvaeBamsunt of
ink is provided to the ink tank 101, 5 the operation of the supply punp 134
i's stoppegho@ndd keqai banl ebpasidigaiairye £08wisrapadeichosedve 112 is
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 to 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 level 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



However, in this case, if a reverse flow prevention nechanism such as a
valve is not provided at the supply punp 134, the difference in the
pressure Weas/deetdgeen the ink tank 10 101 and the mai n carRaT/Igeoti3L causes
the ink in the ink tank 101 to flowin reverse to the main cartridge 132
after the operation of the supply_R#Qp 134 is stopped and before the air
rel easing valve 108 is closed. In th case, if an air layer exits near

the ink provind BY+OPERI Ngr 105, Aihe raibafionssd1velboBever serdo mdue main
cartridge 132, and then, the ink flows in reverse to the nmain cartridge

132. Furthermore, Lf tggpeg?l% évﬁfﬁ{-tprs]tlgﬁlaistgﬁef’aocgd eaMyshd€de 0fnd g nk tank

101, e.g., i £he tube e ink tank 101 and the main cartridge
132, when the ink.is then provided 20.to,the ink nk ith the inside
of the i tAIfkEAE Bﬁ?ﬂﬁuﬂﬁbéﬁgt%Otggeoﬁ?gﬁ:é&éﬁbﬁ'thégé?%L emis not
generated, but when the ink is provided to the ink tang %Olkvgdh.the
i nsi de dfredrEarARNEENKNATIE 186 AgKcEEsBROYIGH (e t56t PGetaHf 1 Ghe air
flows into the ink tank 101 together with the ink. 25 For.these reasons,
the reéverge fdrewapieuent i dre \WOI2/0668861 PET Y POPOEE34andeld Siich as the
val ve are provided at the ink providing opening 105 of the ink tank 101 to
prevent the dpeMmersealillowod id hedenklanddprevent the air existing between
the ink tank 101 and the main cartridge 132, fromcomng into the ink tank

101. 5 Next, an ei ghtRe6aPodi et OfcakBe pteserdvdrcefibanpraéht fm
described with reference to Fig. 26. The basic structure of an ink
prOVidinQnégﬂgﬁ§%ﬂ g%hﬂd£9Qaqnﬂkﬂgi%aﬂgflggovided 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



according to the-eighth enbodinent is shown in Fig. 26. In this enbodinent,
a protruding part 102a is 10 forned at the upper part of a case 102. The

pr ot r udi nyopBrM633602a i s positioned at the |evel higher traar/apagolievel of
the- surface on which an ink providing opening 105 is forned. An air
extraction space 113 is forned at t protruding part 102a. An air

rel easi ng opening 107 is formed above’the air 15 extraction space 113. In

this strygtiresthepoght ipn@f steprbhkadd ow dieg iaRepta@ididy i s | over
than the position of the air releasing opening 107. In this exanple, valve

nmeans such as a verse fl. reventk on. V. 0 i he i nk
providindxﬁﬁgﬁﬁhébﬁog% g%%:ﬁﬁggﬁ§¥naggrg?i@%%ﬁﬁgé%?g ?g%g%%ggggﬁgftthe

position |ower than the position,of the ink tank 10 Wih thi tructure,
when t he §fk iR& BPQVPH%Hg?%'ﬂ¥%€anEx%§EkndaeV%ﬁW\%H% ﬁ%frF%éh?%ﬁdge 132

with the inside of the ink tank 101 being open to the outside air, the air
i nsi de t nd et apkn10arisides dRdr 88t 6 ottt daSofnthPnlo5 4ink tank
101 via the air extraction space 113 and the air WD 03/ 066336

PCT/ JB03/ 01134 - 56Neeteash reigipdniengodidfenitof Hite pirgeenti Hreentieomositi on
of the ink providing opening 105 is |lower than the position of the air

r el easi ngyiOREMeNGetBFibéd WistHesSiebkactotsuppyy ache Thakbasid he ink tank
101 until the ink providing opening (ink 5 providing hole) 105 is filled

with the ink,.and gyenni {nit B8 oA ngNdbBecE NKnd A nd03nT e #eeni nLdithe air
extraction space 113 that the air releasing opening 107 faces, it is

possi bl e according to the 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



to realize the state in which the air does not remain at the ink providing
openi ng 105. 10 For exanple, in the state in which the ink providing
openi ng 190% 038663361 ed with the ink as described above, trTopPes/atiBoON Of
the supply punp 134 is stopped. In this case, the initial reversing flow
fromthe ink providing opening 105 contains the only ink. Accordingly, it
is 15 possible to prevent the air fﬁ%ﬁiflomﬁng inreverse to the nmain

cartri dog L 32sBiaChosh it Lty Al hu! 8heast N ORARNCRY LA pobetne dihe rever se
flow comes to contain the air. According to the eighth enbodi nent, the air

can be nprevented fromflow ng i VeL'S LA saLkirigdoel32 20
wi t hout B?ﬁVF&%nBr%¥ﬁé399(?3%§%§ sébslgalg?%%%ﬁ?ﬁggﬁnea%s such as the val ve
means at the ink providing openin i,nt h _enbodi t of the

. ( 05,, Next, a.
pr esent ﬁﬁvbﬁﬂFOHEl%ﬁ$%HQMPRﬁﬁﬁgﬁiggé’mi?kﬁ%é*@?@%&@ £8 FER" Sand 28. The
basic structure of an ink providing device including an ink 25,t%pk 101 of
the ni nt hrdntsedithenink statfod®l pnELd. thy indh@uovgding eBFREES36™
PCT/ JP03/01134 -57 28 is an enlarged view showing an inportant part of the
ink  Bankort¥idihg hbies) endfodismeviflledi witlarthe vinkh ehd evghthf @itbodi nent, a
protruding part 102a is provided at the upper 5 part of a case 102 such
t hat the pgsiiti @Re0f nt hearpt atoudiengipar in 1128 dix kixghertibanspdee surface on
which an ink providing opening 105 is formed. An air extraction space 113
I'S forne%l& 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 operation 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 the 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.



at the protruding part 102a. Furthernore, an air releasing opening 107
is,formed at the upper part of the air extraction 10 space 113. In this
struct urewadsewe@ssi ti on of the ink providing opening 105 rca/irosierid4 han t he
position of the air releasing opening 107. As shown in Fig. 28, a fluid
resi stance part such as a throttling part 114 is formed at the ink
provi di ng opening 105. In this exanpfe, valve neans such 15 as the reverse

flow preventi onRans ge8 Rdw psfr@aidx?d aat ifpertdmk rraviodi Rge opeki ng 105,
and the position of the main cartridge 132 is |ower than the position of
the ink t o Lk Wth this structure, it is possible to prolong the tinme
that is the period before the reverse air flowis 20 generated, and to

prevent the air fromflowng in reverse.to._the i.n rtr.i 132 wit hout
provi di ng the speci&%ctgé§eg@%9d*we bf%%%%?fg ﬁ%%%gﬁghgﬁgggﬁthe val ve
means. Next, a tenth enbodi nent of the present invention w || be described
with ref epBrrEnstRi §. PPOLr g 2B dhdfed 28 PRVISRT @sPGcEBPR  of an ink
provi di ng device including an WO 03/066336 PCT/JP03/01134 -58 ink tank 101
accor & ngpaot tdfl 2 eabedilf@nsuch rthai Shenbodirber | ofa WleuPalPitrydehd det ect i on
el ectrodes (detection pins) for detecting the level of the ink are

provi ded part hedankst ankhdHlthdm e suexXanpl en whoctb adetiedt poavedend r odes
115a and 115b are provided inthe ink tank 101. The length of the

det ecti onyghecid ade 1dSacimedshad i harrhbeibengddrofliBhesdebersd on
el ectrode 115b 1 n ‘
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 Fig. 29. Fig. 29 shows

25 the basic structure of an ink providing device including an



terms of the depth direction. Wth these |lengths, the detection electrode
115a detects the ink at the position near 10 the upper surface of a case
102, and woeosdet36ti on el ectrode 115b detects the ink at rdTeirdeepes
position in the ink tank 101. By using this structure, when the ink is
provided to the ink tank 101, the_gﬁ ection el ectrodes 115a and 115b 15
respectively contact with the ink t he i npedance between the detection

el ectrode, rﬁé%n%n@o&hgcééf&ﬁd% ehest EQESaId&b: . changes. \Wen the ink is
t her eby detected, the ink supply to the ink tank 101 is stopped. When the

i nside of the ink ta ég% éﬁbéﬁ%ﬂ%m&p Bhﬁluﬁ ?ﬁ% tan @betlgge ink tank 101

takes the shape in mﬂlc capacity o .101 is the | argest
inthis state mnthln t he ran restricte es |n that.is
used for Y&rEraceng (RS Eﬁﬁi%vg'ﬁ §§§ugggeﬁg&quﬁg Pb@é%k 1kayer i's
formed at the lower side of the ink tank 101, and 25 the a|r | ayer is
fornmed atancheongppeedsinetlet e tamk LAhk 101th\RD VEFBE6336¥PCT/ JP03/ 01134
-59 Then, when a supply punp 134 is operated to provide the ink to the ink
tank 501 detgmttioe rAentcades ildge B32, LRk afe prruived Erkthanknkol is
di scharged fromthe air rel easing opening 107, and the level of the ink is
rai sed. Aggod diongl y;rhtehEeﬁgﬂetcﬁ_ttﬂh@ndeltecumdeeﬂécsaoaﬂed1tLﬁe et ection
el ectrode 115b respectively come to be imersed in the ink, and the
i npedancesy hatueenhhendel echion eheet hadeclide anddrbaedetsstion
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 impedance 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.



el ectrode 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

t he suppl wonsmee3s84 is then stopped. |In this exanple, thedeirestiieon

el ectrode 115b is arranged so as to be at the position deeper than the
position of the detection electrodg5§15a. Accordingly, in detecting the
|l evel of the ink, it is possible to prevent the detection 15 error. On the’

ot her handnehy @esitd enighdyt bamget 8etionpealeetr edepddbadatthkhenipper si de
of the ink tank 101, it is possible to increase the anount of the ink at

the tinme the ;syPRly NG 10t pkiha Mﬁlid’é&ﬂﬁa%l%zi Stionplet gdinEovever,

when the position of the detection el ectrode 5a is near the 20 upper

surface of,_the case 102, t.here_is.a-.possibility . L_bu es are

t rapped bﬁn%hga%%t &t i6h BrserFdad E€ aﬁjgéglfhﬁ%bg%%}$isg%gépgtEQ%Ink
cannot be detected accurately., _The place where the detection el ectrode
115a i s dPEPoERY +¥elpidt dNgbiPXt he RS whéeFECFALRGHY  tiifds not to be
trapped. 25 More preferably, a plurality of detection electrodes are WO

03/ 066336 APCFL OB/ Dlkkd4 0ded 1 8p spod cdhaatdedegsiar plerezodsadd Skhen the

i npedance between any two el ectrodes of .the di sposed detection el ectrodes
changes, retpestitetler niomed tbhhe fieersdd smpphei ngki sawdnpletiegedbncshoul d
be noted that a float on the ink, the 5 perneability of the ink, or

refl ect angetrfbet hend Netmtibe usedtrase MAFAS ahar tHet @stddgidnhe | evel of the

ink to stop the jnk suppl yi ng.
electrode 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



Next, an el eventh enbodi nent of the present invention will be described
with reference to Fig. 30. The 10 basic structure of an ink providing
devi ce i nelouabioagezan i nk tank 101 according to this enbodi reEMIPOFOEBOWN | N
Fig. 30. In this enbodinent, a protruding part 102b is forned at the
upper side of a case 102 of the ink é&nk 101, and an air extraction space

116 is fornmed at the protruding 15 part 102b. An isolation part 102c

integral | y; forsmd W tBythg1 }%Pé@esl,o%lrjds wBEAVEE ti e PR PBELWOEN A, ai T
extraction space 116 so as to forma throttling part 117 that is a narrow

passage a%wg'£fgétﬁ§§?gP§£?£$%g§§géﬁ?édpﬁe%%ggEoﬂjé&ecﬂ?gaégeEHgﬁ %Ffan air

r el easi ng openi ng ces e air extraction space I's formed
as shown in Fig, 30, .an detectign electrode, 115a i.s_farmed in the
throttlinbtpéﬁtd?ﬁffmlBthﬁ%aﬁf?“%k?ﬁéfPP8ﬁyéﬂﬁdﬁsffgp%ﬁtﬁgrection el ectrode
115b is al so disposed at the upper side of the ink tank 101, as shown in
Fig. 30. 25 In this & phephdebe tprtghichédnanbt @2t i v §hec ditactH0 03/ 066336
PCT/ JP03/ 01134 -61 with the detection electrode 115a, so that it is
possi i e permgaledrity plietleernk i mdeteddeichgnedecf el iok mhg Pakusdéxt, a
twel fth enbodi ment of the present invention wll be described with

ref er enceat onddigs .fo3l deBér o 828.1dvelherbase cimst ruectsitop @heaimk nk

provi di ng device including an ink tank 101 according to this enbodinent is
shown in gﬁgpl§§ng_ and an inportant part of the ink providing device is
shown in ,
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



Figs. 32A and 32B. In the twelfth enbodi nent, an air releasing valve 10
108 having a housing 118 integrally forned on an a case 102 of the ink
tank 101 WO @ddexsét o the i nk providing device of the el ewarirozodiedi ment .
This air releasing valve 108 includes a valve seat 108a provided in the
housing 118, a ball 108b that can cgontact with the valve seat 108a, and a
'Spring nmenber 108c 15 for pressing heé ball 108b towards the val ve seat

108a, i.ewithdEhdidg-dNe A b1beteasd nOsvalske +h88 10 Pe gdpsede Aoval ve
operation pin 151 is provided outside the air releasing valve 108, as

shown in FiggFgg.tg@qﬂy HygfoggﬁégéLﬁgggkﬂé£§%%?gigg%¥Lﬂgqneans advances in

the air 267r easing valve 0 pre in the inward
direction against the spring force of the spring nber 108c, _ thereby
driving the air rel &t gav3W92f§B8eTQ94h?%ﬂieﬁg Eggsﬂfﬁﬁﬁqﬁ1ﬁ3ﬁigﬁl§§A and
32B, the valve operation pin 151 is provided at a nenber such _as a

carri age makbepe 18gscibadomithxrageEeecs Mo FaaR - 181, sich aKat2Bhe val ve
operation pin W 03/066336 PCT/JP03/01134 -62 can nmove in the carriage
menber5 152heebatives tmudtherecafr aagnk merbading2deni sprimyg ubd3gofint he
carriage nmenber 152 presses the valve operation pin 151 backwards.

Further nor@k @ank esdT idddoadingmbertifel ertvdimgna L& asigerd siof @iged3on t he
valve 5 operation pin 151. The restriction nenber 151b restricts an anount

that the wahvenOopgsati LR PaRtlet BCYaNgesidyibiggalisvide! RASHREGnvVahve 108
so as to prevent the advanci ng anount of
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 .



t he val ve operation pin 151 from exceeding a predeterm ned anount. The

val ve operation pin 151 is driven by a solenoid, 10 a |link nechanism a

not or, orwahis/0eédse (not shown). Wth this structure, the adar/ired/ensi ng

val ve 108 can be opened and cl osed by noving the val ve operation pin 151
forwards and backwards. Accordingly, the air releasing operation can be
appropriately perforned, and the f UuM47on or 15 quality of the ink tank 101

can be maif Al fied: 0L, LONG: dddTeienle: 8 ol oasl ap VakVEa10&giceds 10

have the "tolerance eing TirmMy operated nmany tines in order to

r epeat edl e o ed and cl os Cri V. h SPLI nber
108c pre etrhfat%gal Iglﬁ%ﬁ%n%ggsn% f\% t%ﬁgt C%%Pga%%ﬁg}bﬁgl ﬁgtza?%% t sgﬁai r

rel easing val ve 108 is c|osed., .onl when the ink is provided to the ink
tank 101 %ﬁeﬁﬁ@ﬁetﬁEeFﬂklO?dﬁﬁlfé%‘%@cFWP¥§EPVM§qF &Pk, fhe force from
the outside is nade to act against the spring force of the spring nenber
108c so msstmodpen nhwbarrlykl desiing @afE@HQL@SHS Aeesedi /gl Yhe t el Vs
structure becones sinple. Furthernore, by only pressing the WO 03/ 066336
PCT/ JB03/ &334 ion63ibal b1 108the onsttirtivtiog megsat iidbpaestsbcts 4 nove t he
ball 108b by a small length, strict accuracy in the pressing stroke of

the val veypperatiaR phe +5ilvé Sofatatiequpiedl Pecatisgiddse insphéngimenber 108c
is provided agai nst the pressing stroke. 5 Accordingly, it is possible to

SiMPL Ty LBE MTYOLURGeT 05s OPLIAING-EDEnR! nd AARASIAG BYENLQHE I this
exanpl e, e 1nk’tan Ol is integrally
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



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
pr edet er miveed/opesst | on. Accordingly,. the val ve operati orrqu/rroibti3€an

firmy press and nove the ball 108b in the inward direction to rel ease the
air in the ink tank 101. Since the spring nmenber 153 presses the valve 15
operation pin 151 in the direction 0f separating the valve operation pin

151 from ' té@#fﬁ Qo iy BSsRQEShd! 82410 scsaguLgl Moebtaid vaha nor mal
state inb\%ﬂiﬁc%atgﬁe va J%/lggu(;%graﬁ Sn pi(gr;: %151 dsoes not interfere with the air

rel easin | ye 108. _ . Therefore A | 1pl. u o ted ossi bl e
to firm O%% %ﬁeﬁ ilﬂ?il]clqoe@gtt%hesg:yr&?e%gg%ﬁn vlgll \?&Elgiégégll:%ér tsr%?rfk%re,
since the restriction part 151b for gestri cting the pgessed Aanount of the
val ve op&fatfenvpine 192eTadisroRided bnlt HO Y AR T 68ePar T 8% pi'h 151, it is
possi ble to prevent the air releasing valve 108 from bei ng damaged at the
time of tdperiagswabbengl 085 isndroyigrdvestindie thek PESARIRG1SHIUR bei ng
positioned off a WO 03/066336 PCT/JP03/01134 -64 predeterm ned position on
the carrimgeratnghe, tite ofpdskeblassenbimmil fNake, sirvhtvreeinth enbodi ment
of the present invention wll be described with reference to Figs. 33 and
34. 5 Thg,hashkegstraciiy erdfeadingnkapteviad ng devi ce including an ink tank

101 according to this enbodinment is shown in Fig. 33, and an inportant
part of the ink proyjding deyicad s¢8ROWMAKifank 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



Fig, 34. In the thirteenth enbodi nent, a di splacenent 10 operation part

109b of a displacenent nenber 109 of the ink tank 101 as described in the

si xt h enbod 03e66336s provi ded. This di spl acenment operati orrqrarPp3/a0%4 i s

operated by an operation pin 161. The operation pin 161 is attached on a

carriage 15 nenber 152 or the like 39__fixing the ink tank 101 such that
e

the operation pin 161 can advance ant treat to and fromthe ink tank

101. A sprin@iel@3mPhegsess iR @hib0Bapiadd ki Rnd henkebf eatd ng
direction of the operation pin 161. A restriction part 161b having a

flange is Jé¥éﬂ®§i9ﬁ.the 20 operation pin 161. The restriction part 161b
restricts an anount that the operation pin 161 advances towards the ink

tank 101. In other rds, the restrictio art 16 events the
di spl acenent nenberm@8§§fr%ﬁﬁﬁ@ﬁﬁﬁnﬁgvgﬁngygﬂH:é%' EJBE BT ned anount by
the restricting the advancing anount 25 of the operation pin 161. The
oper at i on PIEREGDT €14t i KR fleanrrieed3rdbB 3Be FEnCEPGe/ 81334 32 6819 3ol enoi d,
a link mechanism a nmo tor, or the |ike (not shown). As described above,
t he opér atlhenbpeaclstiristupy ofi dadiok phevidimg agyisechnchatirtcheroper ati on
pin 161 can nove forwards and backwards. Accordingly, with the sinple 5
struct ur e inkheanpelal i avc@idintotocanipredisodieerti Spl agenenin KREr at3i,on part
109b so as to change the inside capacity of the ink tank 101 via the
di spl acemenia aBNbRRoAOSBNshaenRer @he {HR providing device is shown in
Fig, 34.
In the thirteenth embodiment, a displacement
10 operation part 109b of a displacement member 109 of the ink
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 formed 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



negative pressure 'in the ink tank 101. Since the operation pin 161 is
nmounted on the carriage or the like that fixes ink 10 tank 101 at the

pr edet er nivoed/opesst i on thereon, it is possible to accuratrlyspd®oEs4r ne t he
amount that the displacenment nenber 109 is pressed by the operation pin
161, so that the change in the insi capacity of the ink tank 101 can be
controlled in high accuracy. 15 Furthefnore, the restriction part 161b for

restricting dhenBiessgd; aaRuRdciinihe Qpababik-onopi And6iliis (Ryowhded)on the
operation pin 161, so that it is possible to prevent the displacenent

menber 109 fron1beingsd§@§§§%§%§)éb%ge t{ggt5§$g§%%%gbkkgglﬁgii rinting

apparatus, and it is posSsi to pfeven e 1 nk tank rom bei ng off
t he predeterm,ne osition an the carrjiage at the tinme of assenbling the
b bt ng. SGAAEdsoR NEME | AR BURENCRRBCH SR L6F PRSI GREntaR noent ; on
wi Il be described with reference to Figs. 35 and 36. 25 The basic

st ruct ur e WVeafOFNRT$F A Y i TG ke Ee ig%¢Qﬁﬁ%ﬂ?%%1 YOLh3rbeesgple

PCT/ JP03/ 01134 -66 ink tank 101 according to this enmbodinent is shown in
Fig. 35, shwicEhge, 36h¢ sormaradlievapiionlél everofpadse ithk gisplatismgprdevi ce.
This ink providing device includes a conpressed spring 104A, provided in

the ink taperi@lonfpeargernmtsongst he champgatievanghassusagacityt e ithk t ank
101, and a conpressed spring 104B, provided in the ink tank 101, for

mai nt ai ni ngit kenk GEHET AL LA HEIRELY §cBhESS Hdodr 1081 8neXg8md Kt d Reie
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 can be pressed by a pressing part 13la. By using two spring
menbers, i.e., the spring 10 nenber for generating the negative pressure,
and t he swa osge6cizenber for naintai ning the negative pressw@E/JP03/01134
possible to control the initial negative pressure generating operation,
and the negative pressure nalntalnlngﬂgperatlon i ndependently of each
other. Therefore, the design and the adjustnent of 15 the structure becone

easy. Nextinia thinkt eentfcaihndigrent +af st Bexdesent isi BMeRhi o mid | 3be
described with reference to Figs. 37 and 38. Fig. 37 is a plan Vi ew

show ng thg Pasi,C sErugct nk; Proyi e gcan ink
tank 171 acco?gpng§§oﬂgﬁ#g%ggkgﬁgggln%%? @W-%k%gaﬂ %%S?E&gﬁie evatlon Vi ew
of the ink providin nbodi t he ink tank 171 includes

devi ce. .
S Case 172 (i n oSSt itheni iaRITIe data et asPrmbAreslol i on
wal | of the case 172 isolates the both sides of the 25 case 172 such that
two symetSHEad opehi e Eded dPnElcat Pk Nt WD 103/ 06633617 IMoB/H£134 - 67
both sides, as shown in Fig. 37. In other words, two roonms 71A and 71B are
defi nell byradedivasprdyureTha ithe takktamq 1¢lur ehdr Rncbupesszed i | m 173A for
sealing the opening of the room 171A, and a film 173B for sealing the
openi ng ofspiriagr 0048 5 drtkB.ddeuihheéhe ankorpressed sprimgiddtAifmor theessi ng
the film 173A in the outward direction is provided in the room171A,  and
a conpr essRehesRLbAnddAB JOpReassbNg therid MxhidBel Nttdecompressed
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



outward direction is provided in the room 171B. Di spl acenment nenbers 179A
and 179B that can nove in 10 accordance with the change in the capacity of
t he i nk twako3bédszéare provided on the ink tank 171. For exampires3/otiBe

di spl acenent nenbers 179A and 179B nmay be rotated, centering the corners
of the ink tank 171. Detection pi eces 179a and 179b are provided on the

di spl acenent nenbers 179A and 179B, 15 respectively. In this structure,

the ink tiank, Kilegan accoammoal eid we7types. 8fndnkior@lsy. twbWeosthd f er ent
colors of ink, so that the size of the printing apparatus can be nade

smal | er. tandaggBeéggp{j?f%éecge%LE_Il‘;%gga%éi E{,é ng Apparat sy 2p;according to

the present invention w t reference to Fig. 39. Fig. 39
is a perspective view show important. part .of the.inkjet printing
appar at usﬁPUEI"rﬂ? it ﬁ@fieﬁr‘?nfjgﬁ‘g%&ﬁﬁ’an&%u??%ﬁ%d&e §p§3%99a&(j§ 553 that is
provided in a main body of the apparatus and can 25 nove in the main
runni ng dFre@eti’dd. FhE AnkiEt EEhtosg SABL B3P 0BE3 B SPERLI PHIFIBA 152P™ - 68
apparatus further includes a printing mechanism 202 that has an ink
car t risdgel 718 egrFaldthefor apcorpres s@d SPrAggheath siineh paessangi Alkg efllead
-nounted on the carriage 213. The printing nmechani sm 202 includes a nmain
gui de 5 103h 2Hl tardocafwassi lrauiide tedpRd@iddatirarel abdmby7 &) ng
supported by side plates (not shown). The main guide rod 211 and the
assi st guige 4 Qo 2l2s34RPObEidde a8 Foa0BrddSi sy CGlhe £film 173B in the
outward direction 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 17%9a and
179b are provided on the displacement members 179A and 179B,
15 respectively.
In this structure, 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 inkjet printing apparatus
20 according to the present invention will be described with
reference to Fig. 39. Fig. 39 is a'perspectivé view showing
an importantApart of the inkjet printing apparatus.
This inkjet 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



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 nmechani sm 202 further

i ncl udes woioa6336iNni ng- nechani sm havi ng a nmai N runni ng rAETAFrI2443and a
timng belt 215. Ink ejecting holes of the inkjet heads (printing .heads)
that eject the ink of yellow, cyan, nmagenta, and black 15 are arranged in
the direction crossing (orthogonal’@@f the main running direction of the

carriage 213, and arianted, qouawer ds-;idithnd ks aaoEhesponding Hue
respectlvg gof'ors are attached on the respective printing heads. At the
time of the intin

pr , . the printi eads. are dr i Ly agcerdance with
an i mage 38 QEEI C%??@Q%é”%&lgfﬁbigg P%ﬁrgecli gmm?vég.l ﬂ{& M?Etll%&tll ne, tg %e
printing heads eject the ink on standing aper to performthe one-Iline
printingﬁnsabgéage%@¢@quqﬂieﬁaﬁérth% %%W%HQE? 43predetermined | ength by an
assi st runni ng mechani sm (sub-runni ng nechani sm including 25 an assi st
running notor 216, End prhieigmichriesgansst K WD BICE663382PCTUSE3/ 01134
-69 perforned on the next line. Wen the printing mechani sm 202 receives a
printgng ead2sigaall of #sSisgnatuidadircdtl IR thewt atrkelabdcky érednef t he paper
reaches the printing region, the printing nmechanism 202 stops the printing
oper at i 0Ny, And Bt $Chad 68 dhe nrbat edomaper ThA necaveniag wtevizde 217 that

makes the printing " heads recover fromdeteriorated ejecting condition is
diSposedand the assist guide rod 212 support the carriage 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



at the right end side of the noving direction of the carriage 213 off the
printing region, as shown in Fig. 39. The 10 recovering device 217 has cap
nmeans, suwia igessBans, and cl eani ng nmeans. When the carri aga/@d3omadts for
the printing, the carriage 213 is noved to the recovering device 217, and
the printing heads are capped by th% cap neans in order to 15 maintain a

wet state of the ejecting holes. In i s manner, it is possible to prevent

the det er iei-abeded Nkn eiRCtiXG 108ET Ormmdc e at-ihs i fauseehds stktheodr yi ng of
the ink ejecting holes. Furthernore, by ejecting the ink that is not -used

for rinting. t | j.eat LE I j 1, ! 0 intin
oper ati on” LRE PRI iadiare S SRR TR areat ke Bt e
the stable in ti perfornmance., \Wen the ink

constant to iq%ai F ejectin
cartr; dge e B4 atbd bt RReR FRECIRR L8 ST Her ot fanced <
deteriorated, the ink eLecting hol es 25 of the printing heads are capped
by the capThBhARY BRI PY-MMO203/ 666BSctIFCHEIPFINg12Ba 2t usithg a t ube,
foam as well as the ink adhering to the surface of the ink ejecting holes
i s suchi odéedchyreére Thekinigtedanspen. renove the foamand the ink fromthe
ink ejecting holes. In this manner, the printing heads can recover from
the 5 deteriorated e esddovgrdanddeirboe Jhe tSiact maked tihk psintdingcharged to
a waste ink receiving part (not shown) disposed at the |ower part of the
mai n body n2@4s of ed eI B@teriorated 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



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
exanpl e oWwoens/oe6ds6 pr ovi di ng device that is applied to thipCT/aPkg/eti3printing
apparatus shown in Fig. 39 wll be described with reference to Figs. 40

t hrough 43. This ink providing deviQ§7:pcIudes ink tanks 221. Fig. 40 is a
15 plan view showing the entire structure of the ink providing device,

Fig. 41 i susirg e tvbew fbafridls w11 Eisgthd2ih18 MHYARg ¥bewhefsithmddk tank
221, and Fig. 43 is a side view of Fig. 42. Four ink tanks 221

corT espondi gD \LQUE) 6oL OIS 1AN%e 2 TRUBL GO NGOBLELRNE Fd 1O der

to obtain a full-color 1 nmage by ejecting four colors. |ngoheads

| ocat ed rt i t ank 21 .are _connected directly to the in t anks
221. The ﬁ%%%PﬁhgﬁﬁzfgﬁﬁjﬂﬁitiﬁylS% £hE et&ﬂk&ﬂfgiaéch?%%ﬁ-i % he above
enbodi nent,s ,or conbi nation thereof.. As WO 03/066336 PCT/JP03/01134 -71
one exanpl B SeJEANEE  t HeF iR YtdAEs N824S| el RSO VETc458m1be nade of resin,

a flexible film.103 for covering an opening of the case 102, and a
conpr e8sed&iFrilngated ¢inctmsssiongithen. f i The HO®tinneHeivktiwmr d directi on.
An ink providing opening 5 105 having a reverse flow prevention val ve 212
i s formed ddscheligedase d0&steuihkerecaivimk muppl(voapsnbng) 06Gpoard an air
rel easi ng opening 107 having an air rel easing valve 108 are
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 Qaste 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 é 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



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
t hat comwa @sakkesewi th the air releasing opening 108 is frampds/atidd he air
extraction space 116. A detection electrode 115a is disposed at the
throttling part 117, and a detecti Onmﬁl ectrode 115b is disposed at the

inside surface of the upper wall of the case 102. Furthernore, a 15

di spl acenmesnte revnelel08aphoyf ded Quksidaks he2i khdidRlks221cas@vER i N
accordance with the novenent of a flexible film 103 corresponding to the

change in e eapaekty, 05 ¥obuUmR OfitRerob kot %H%e%%élg gﬁa%g%{é%4go%f a

di spl acenent operation part 109b_ 1s forned on the sp nenber
109. A val rathon pi n. 151 for .openin d closing the air rel easing
val ve 108 %% %ggc%b?hkg-}t?%n%( < riegsﬁgu%?ﬁhn%&%g%cfapf?g@bngéf%{e An
operation pi.n for _pressing the displacenent operation part 109b of the
di spl aceneﬁtl“hé%efml €| UG FBGREEECHN the 1nkaPEPEYEI DA Prepi@dval ve

operation pin 151 can nove forwards 25 and backwards to and fromthe air
rel easPng W2l $8ving, aapevetie iHos3roessssl RCTalPE3202184 forfdower ati on pin
161 can nove forwards and backwards to and from the displacenment operation
part 109b.thEachsenk0f ankFfi22hers eonhektsdbply apemingCh0s | igdge an?32fi xed on
the main body of the printing apparatus via a 5 tube 233 and a supply punp
234. Meanuhilleesihfeop@everiorg haeehanis m 24 -davh dgdvatve tig men body of
the printing apparatus has the cap neans 241
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 disposed at the throttling part
117, and a detection electrode 115b is disposed at the 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 pin 151 for opening and closing the air releasing valve 108 of
each ink tank 221 is mounted on the carriage 213. An
operation 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



for capping the printing heads, and a sucking punp (or an evacuation punp)
242 that is the sucking neans (or evacuation 10 nmeans). The sucki ng punp
242 is cowmeestoeed3so t he cap neans 241 that is | ocated at rdTIPP®BI1B4 Oon nDSt
near the printing region, out of the plural cap neans 241, as shown in
Fig. 40. The recovering nmechanism 217 further includes a waste ink tank
243 for holding the sucked waste ink’:}hnd a W per 244, 15 provided next to

the cap meansa24dn HOF WP theel BErwdHSd ,an@%cmarask@oaéﬂft@rﬂﬁ% to the
nozzl e surfaces of the printing heads. The ink sucking neans (in this

exanpl e, the ggF%Qgeméﬁk %pe %%ﬁg%g C 09ﬁﬁ§cted to all of the cap neans

241, but in I'S exanpl'e I'ng” punp 242 is connected to the cap

nmeans | ocat ed nost near the printi regi on. dd|t|on the sucking punp
742 a5 Lhe Lk sucki FECHELNs TALF PR tacCSA SpanPela BrEEo gy, or
the |like. The w ping dlrectlon of the wi per 244 may be either 25 the

movi ng di reck iféregnar ntheiiiiing beidveefi By printiadc appragEu\YG3/2066336
PCT/ JP03/ 01134 -73 213 or the feeding direction of the paper (sub-running
di r ect bon)tubden 28Ai anéxanpipmlvapupe28ime of the wiping, the wper 244 is
rai sed, and the wiping is perfornmed by the novenent of the carriage 213,
that is, the main rumngimgndli reet iredowkpimg Mertperkar ned. pravidier sere, a
driving actuator 245 is provided at the side of the recovering nmechani sm
217. The diHeVkA9n body of the printing apparatus 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



actuator 245 has operation pieces 145a and 145b for noving valve operation
pin 151 and an operation pin 161 forwards and 10 backwards, respectively.
In this ewangloee3st he operation pin 161 for noving the di JyTamesrenss nenber
109 is not pressed backwards by a spring nenber, and the operation pin 161
is made to advance by one advancing._and retreating notion of the

operation piece 245b of the driving 4t uat or 245, and is nmade 15 to retreat

by next ona3sadvafptNgeaidd elif-eatipy sPtinn eTthsuBPﬁEI%ier pi ece 245b.
Next, a control unit related to the ink prOVI in in this inkjet printing

appar at us &Mregggsngescm hed ¢ \@&Emgléefﬂ e 419 FLg. A4 Bl Mg cont rol

uni t 251 cont he entlre In printing apparatus, es a
CPU, a Rﬁ and_an ﬁ g%erfac . .The nﬁln C troI unit 251
recei ves pﬁpﬁf ﬂ%l%?%%%§WI§n 058C dERTE AfoPeEhBRAS Pable or a
| ine, and causes each unit to performthe printing operatlon 25
Fur t her nof@VeRRBL naf nthomersiagni 2126 1ty Fishmiheofit ol "W NI 03/ 066336
PCT/ JP03/ 01134 -74 that the ink tank 221 can be filled with the ink, or a
pr edet &r mdiggcahounviping e panfoemsdpplied to the ink tank 221. In other
words, the main control unit 251 drives 5 and controls the main running
not or 214 via a not oFuthHereora52a toiviove ddimatatr 2agei R k3rdvwiddde ammi n
running direction. In addition, the nmain control unit 251 drives and
controls aRe 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



assi st 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 twad®ebBad driver 253, and drives the pressure JeITerras/isd neans
of the printing head such as the inkjet head to eject the ink in
accordance with the printing data. In this manner, an inmage is recorded on
the paper. The inkjet head may be 576Tezoelectric type head having a 15

piezoel ectrie SEMRN 1infdabol dhePIASIe JeneLRL A MRans,  a ther mml
type head having a heat generation resistance body used for the pressure

generation ns, .or static electric .type head havi a vibration plate
and an eIBE?&%ﬁﬁfml gpﬁﬁpﬁnéoﬁfr it lﬁﬁQ:bf%fuBP?%%% %%&ﬁ%bﬁﬁro|§g% 20 not or

256 of the recovering device 217 via a subsystemdriver 255. By using the
not or 25642h- cam nechani sm or the |ike, the recovering device 217 noves
the cap neans 241 and the w per 244 upwards and downwards, starts-and
stops the operatiorfrofothes wor®s ngtlpumpizdazongngl nevis Z2olcdrivage | ock 25
menber (not shown) upwards and downwards. WO 03/ 066336 PCT/JP03/01134 -75
Furt her noard d¢dretrdisn thentnaoh omdiRb hodoirzveésdanta «omttoad sirtiers2phl y punp
134 and a driving actuator 245 via an ink providing driver 257 so as to

control the hdke SURPIMAEGagbhe1d N tak md24h, rhihgidy raieleashng/ shutting of
the ink tank 5 221, and-the capacity change of the ink tank 221. The main

control PQ&&iggc}n,i Ronaes! 8ntfot Nenidelechi-0Pe8! £6d TQARS0115anand 115b,

and recei ves oman I n

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.



remai ni ng anount detection part 258 associated with the electrodes 115a
and 115b an ink remai ni ng anount signal 10 indicating that the ink

provi di ngwicso3oeedsbet ed, or the ink providing is nearly caqi/mogadii3durt her,
the main control unit 251 is connected to the displacenent detection nmeans
(detection sensor) 136 for detecting;ﬂgyenent of the displacenent nenber
10.9 of the ink tank 221, and receives a 15 signal fromthe displacenent

detection neans 136. rhpcRéehddON thed heiABESn et nelitunist ddivis Lrpnected
to a tenperature sensor 259 for detecting a circunmanbient tenperature, and

receives anﬂﬁ%F9§§ eggggsg?kg&gbﬁgqnghdféqﬂ&%ggﬁﬁ%gggéggyr§4%§9§p%n259.

Next, an initra eration to t nk tan inthis

i nkj et pri.nting apparatus. will, he descrjbed with reference to Fig. 45. In
Flg 45 FIPSETOPRATRATIAhE 204 15 ROVED THITHE tHedenbi SYRRLY dbver | ng
device 217, and the ink tank 221 to be filled with the ink is noved to the

pl ace abovd& HeKchprheahs YB 24T &BhRRSIRY B 4HEIsQEKERY buhgFadd2. The
notor 256 is WD 03/066336 PCT/JP03/01134 -76 driven to nove the cap nmeans
upwar d8 s@alhaengheheozabaciwuchasgeodt Hee piniknttiamg BR8ad connected to the
ink tank 221 capped by the cap neans 241. Secondly, the pin driving
actuator 245 is drivenhetmrib cduwadteuhhe ¥3l vies apematiced pontidl so t hat
the air releasing valve 108 of the ink tank 221 can be opened. In

?gdi tion, d¥tecthenpbledioddd 1ackuahari24s, drle reRerablon-ghtnlhi s mad
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



advance to operate or press the displacenment operation part 109b of the

di spl acenent nenber 109 so that the displacenent 10 nenber 109 can be noved
or rotat edod3nesdzss manner, the displacenment nmenber 109 paaspesotibe fil m
103 in the inward direction of the ink tank 221 against the spring force
of the conpressed spring in the ink_ gpk 221 so that the inside capacity
of the ink tank 221 can be reduced. 15 Thirdly, the supply punp 134 is

operat ed tdristar tto hbeei fike REQY indiang LPwhh@s | K ARk +B21nErem t he ink
cartridge (the main cartridge 132). Then, by checking a detected signal

provi ded faomddae oisnkn & 658 i ng; %%%H”E.ogﬁégﬁéd QR RALL &a?gﬁﬁﬁ%oﬁizl o

det erm ned whet her or not the i'nk providing to the in

conpl et ed. it Ls_determned. that the-ink providing is conpleted, the
operation(§¥ﬂ%%%b§u%g?yg%ﬁuﬁ$aﬂi424?S stopped. Fourthly, the sucking punp

242 is driven to suck the ink fromthe nozzle of the printing head 254 so
that the- 25 printi ngSReXE V5L ARBeAFLV IR 36 4UR tORe 2A Ak LS TiHekr&sT ther, t he

WO 03/ 066336 PCT/JP03/01134 -77_supp[y punp 134 is again operated to
suppl yot o ady@ricek thankal e rasretiink porr £shamdithg tt theheiammeiasieduced by
PPl Y : ; R ; .
sucking the ink to fill the printing head with the sucked ink so as to
fill the ivekveahR82@1 wid Mrkheéanhk 225 tanthd pehatie, Theaddieirudes (| eaks)
fromthe nozzle because the inside of the ink tank 221 is open to the
out si de aithe bhanitivingtafttatohe2eper ghd dpafattiBe PaRt1Of is made 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



the driving actuator 245 for driving the valve operation pin 151 is

st opped-to nake the valve operation pin 151 retreat. 10 The air releasing
val ve 108wicso3toiexseby cl osed, that is, the ink tank 221 i capos/om3dromt he
outside air. Subsequently, the notor 256 is driven to nove the cap neans

241 downwards so as to renove the cappjng on the printing head. In
addition, the wi per 244 is nmade to nove 15 upwards, and the carriage 213 is

noved so tshapliyheumpzzbe isuidsAee opbrhbed prd g yheadtRE4ihavifg: t he
filled ink can be w ped by the wiper 244. In this manner, the neniscus is

formed on e thezzhe Obridspidinl R bead 2ok %ggté%%%?g?uﬁi% §xudi ng

fromthe nozzle. 20 Thereafter, the operation pie e driving

actuator 24% i§ 29ai nov Iﬁﬁé&fhggg?Q%?Qaﬁg%%&g%ﬁgig%%Q%%QH% e operation

pin 161 is nade to refreat, acement move or
rotate. Accardingl the fi] 1og og the ink tank 221 is pressed by the
conpresseggg&rFﬁg %%ﬁwt%ﬂhjgfg]Wﬁ neER2ctt: of the ink tank 221 i ncr eases,
resulting in the WO 03/066336 PCT/JP03/01134 -78 negative pressure being
generated in the inkl®aHki2ZEatenethai tplalesusespr@enlis hgfopersts on i s
conpl eted by performng the above-described procedure on all of the ink
t anks 221nozadet hecgrsantihey ibeddaest rdaalyitko thakpert of sresherb tAddihti onal |y,
t he negative pressure may be generated before the nozzle surface is w ped.
However, bobntsthesatase,Fidie thgBi Stase ) stHWloge@bi®en 08 tiee RR24! g¢ and the
the driving actuator 245 for driving the valve operation pin
151 is stopped to make the valve operation 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 of 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



negative pressure is generated in the state in which the ink that is

sucked to the head remnins on the nozzl e surface,
gener at edwat 03toe33no0zzl e tends to be recorded on
t he i nk.

Next, ink providing control will be described with referenc

to-Fig. 46. First, based on a detectz signal provided fromthe 15 i
remai ni ng anount detectlon part 258, a signal provided fromthe

di spl acen&faga&%éolbrés%ré tbél%gd%%ﬁé%ﬂ@@ mwhedRern@r tafiRt 221, becomes
necessary to supply the ink to the ink tank 221. \Wen the ink supply

becomes necessary, ﬁg“—f rg%éedrlm @&d W@@i@acegj’p% 1‘59615”5 J@réﬁéd‘j 8%

mai n i nk cartridge)

the ink

rep erm ne

ot the | REGAFLTRagE aéhv%?%%?gﬁssﬁp' ST g aﬂS f%?”e T e

determned that the ink cartridge 132 was used recently, the ink is

suppl i ed tE¥Re2Phk 22 the PLH

fromthe outside air. At WD 03/066336 PCT/JP03/01134 -79 this tine,
ink isSsupplied to théditmlonaddly .2thewhedative propepati naypbe 151 of the

driving actuator 245 is not operated

so 10 that the foam
t he paperpdrarpes/tiEB4 Wi t h

e
nk

(th

e

that

r

t he

108 cl osedenGratbe odéfiere ard novhen shefddak isuppbydbechorsvdr naeessary,
the ink cartridge 132 has been replaced with new one, or the ink cartridge

132 has natikegaséisechd Aferd dRRIist hOE, rdhed Bl kBeSHERPLI&d 4y the i nk tank
211 with the inside

10

15

20

25

negative pressure is generated in the state in which the ink
that is sucked to the head remains on the nozzle surface, so
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

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 ink to the ink tank 221.

When the ink supply becomes necessary, it is determined
whether or not the ink cartridge (the main ink cartridge) 132

has been replaced. When it is determined that the ink

- 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 determined that the ink cartridge 132 was used
recently, the ink is supplied to the ink 221 with the inside

of the ink tank 211 being closed from the outside air. At

ipgshaersss dreadiye tPnke aRkE BaLmeski ng ¢l osed

so as to keep the air releasing pin

and



of the ink tank 211 being open to the outside air. At this tine, the
operation pin 151 of the driving actuator 245 is 10 operated so as to keep
the air reloe@aesagéval ve 108 open. In addition, even when rdweIPosiaisupply is
not necessary, if based on a detected signal provided fromthe .
tenperature sensor 259, it is determyed that the tenperature detected by
the tenperature sensor 259 continue t'o take a 15 val ue nobre than a set

val ue for tigr edeter thaethiperd etppihed eperd ik RiaRkl15110fnihe @id Vi ng
actuator 245 opens the air releasing valve 108, and the inside of the ink

tank 211 icperbenpargial ¥s oRaNegt gt heQui si g5l BgS ner, the
ink providing to thg i nk tank fb 511 aﬁth f%gxﬁkgﬁéegng§ﬁe |ﬁ€qiank 211

bei ng cl osed kr e nd t he ] rOV|d|ng to the ink tank

211 with the |2§:%e %%i?hk 5%1?%%.C§ 838ﬁ ®fo the outside air are

sel ectively perforneg o that t nk can he provided to the ink tank 211
Iiﬁt*ﬁTGe Eﬁﬁ@

for a long time with ' | FREBSERfU AN UPEY 0B OBBE36
PCT/JP 3/01134 -80 Next, eC|f|c enbodi ment of the present invention
will d&SEFPBRAY wi 4 rféTGerl@ earsriige B2 tasobghn 4Spladred nkjtét printing

apparatus, an ink tank, and an ink providing device in this enbodi nent are
basi cal | y "eifecBanecasti® tindseashoidge NLF dms 38tt beonghs43d. fA cagzend02 of
an ink tank 301 is made of polyethylene resin, and one side of the case
301 is sealimd, byha fillexisblsepbl isn303. tHhe dnside sapagity ©fc 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 S0 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 éctuator 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.



the ink tank 301 is about 7 cc. The inside surface of the film303 is
formed by pol yethyl ene having | ow density, and the 10 outside surface of
the fil m @@3its6d36r ned by nyl on having the thickness of &CTAPO3/The4 i nsi de
surface and the outside surface of the film 303 are coupled to each other
by heat nelting. A conpressed sprln% 304 is provided in the case 302 of
the ink tank 301. In this exanple, 8- spring 304 is a 15 swirl spring, and

when the |ength of tmtcoré%gééf@lépéml%%t ehapgespys £t a_spring
force of about 20 to 50 gf IS generated. As described in Fig. 47, netal

pi ns 315a,and 315b det l.evel r t he
upper 20" sur?é&gﬁ(ﬁlﬁihéelﬁﬁggrfﬁéQSEuﬁlﬁegggekg é%ghﬁgfoégn%ﬁég th t
i ncl udes a_penetrat.i nln haV|Q%tthe di anet e £ about 2 is forned

n
at the upﬁ%r §Maéjﬁﬂ€%h@r&8§é e PRKIE a%%ﬂ_agﬁ1%% rfel easi ng
valve 308 is provided at the air releasing opening 307. A part of the air
rel easi ngpyeyv@ims B0g des 1pr 85 ceiiipHmapiti agepbavi erebl vattheh&é3@Pras el easi ng
val ve WD 03/ 066336 PCT/JP03/01134 -81 308 so as to be closed in a nornal

st at e.5 | nthdsk tsloown am iFiks . pBdvildicuglogéni ng 885e haVi nf andiiaketarnk of
about 0.5 mmis formed at the upper part of the case 302 of the ink tank

301. A tgbe 83qndwvior) pbhgethel e dicyiet eanaf oden®ids srorhectadeto 5 the
i nk providing opening 305. The other end of the tube 333 is connected to a

mai n cartghdogeg 3@@a1\edab§ BRI $1 QR 1IPPE334 303AS PRE EXMHY @aphBerpBbA
cartridge 332 is a box-

the ink tank 301 is about 7 cc. The inside surface of the
film 303 is formed by polyethylenelhaving low densityh and the

10 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

15 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

20 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



shaped cartridge covered with an alum numfilm by vapor deposition. A |eaf
spring 309 having the thickness of 0.15 nm 10 that is a displacenent
menber 30Wa ®/kbea3ssed on the outside surface of the fil m 2@€3/x03/0h84 i nk
tank 301. The displ acenent nenber 309 may be caul ked and attached on the
pol yet hyl ene case 303 by heat. This |eaf spring is bent inwards so as to
press the film303 towards the i nsi d®lof the ink tank 301 at 15 the force

of about Zd s10,@f £ frd NG SWd linSRr hBBn304daes n% a@?ﬁ%ioﬂnatnhfin'knk tank
301. Furthernore, a detection piece 309a is provid free end of the

ed
| eaf spri n hot 336 Vi i ment
det ection pﬁ:gﬁz&?ip% g%er% |3$1b95st a%gég fgmg/%%neenf fOfd%g ggt gc%%ﬁc% ece' 309a
of the | eaf sprl ng 309. An ink sugplé eni 306 | pr ovi drg? t t he
bot t om surfefFE% Rt the YRRET MK 36T, tRAFE é’cfté et 7K heHY ifti-ng head
in practical usage. In this structure, the experinent was perfornmed as 25
fol | ows. —Z‘Atplbés§g3 @%Wrtﬁ%rlﬂévé?u@wfﬂ@tetm@ﬁ dk MgAR SOANSNBeOB/066336
PCT/ JP03/ 01134 -82 was provided at-the ink supply opening 306 via a fluid
resi st anceched enmnpronadinpy epeabesga3bbui dThesitSteaneadvakuthe stulist 838i al | y
equal to a fluid resistance value of the printing head. 5 In this
experi nentys thankBke@ravidimgrnoparaiiafe VEE waar & edseuh, pansl 33ze sanpl i ng

was performed so as to obtain the evaluation of the negative pressure in
the ink tank 301. As one example, the main cartridge 332 is a box-—
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
;urface 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



First, the operation pin 351 was nade to advance, and the air releasing
val ve 308 was thereby opened. Then, in this state, 10 the | eaf spring 309
was novedwayosaeeass 1 mmtoward the inside of the ink tankcAlPozoiias to
press the film303 toward the inside of the ink tank 301. As a result, the
capacity of the 1ink tank 301 was reduced. Secondly, the piston punp 334
was operated so as to 15 provide thié4nk to the ink tank 301 until the

i npedance yhetweenathes smetal 1 358 aheh 3P okugeki oning as the

! ikn.%ﬁ .
detecti on el ectrodes becane | ow. en the ink tank 301 was filled with the

i nk, the re_insjde the. ink nk 1 . asured. This neasured
pressure &%%ig%ﬁog?t%%%M%Fég@ﬁFep%svﬁaggﬁ%ﬁﬁiﬁﬁp%ﬁ§é§E%é&%JV%ﬁg oper at'i on
pi n that air rel easing valve 308 was npved backwards so

wa ressi t he
as to cl o§é1%t9ﬁ ntFﬁgfﬂee%’fa]t e PnklEaAkESsHanem VACUBUESItdE air.

Thereafter, the pressing on the film 303 by the |leaf spring 309 as the

di spl acen®inidpbeRedfs rel eased. In this state, the pressure 25 in the ink
tank 301 was neasured. The neasured pressure was a WO 03/ 066336

PCT/JPB3/ 01134 - 83 hegatisvexpeessuane, othe 2k pmAgidNeytopatearonheraisnk was
di scharged fromthe ink tank 301, the degree of the negative pressure in

the ink taakr3Bd ogfadial Ithel Bempased s the fdirschasgess atPWHtaéh the ink 5
i ncreased. When the amount of the discharged ink reached about 3.5 cc, the

negative RL@SeYLEy _%Eg“%f't%%onggggivé“préggd%etEﬂethéhfhﬁiﬂéHkBQ%lqonpletely

deforned in the ins

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



direction of the ink tank .301, and the free end of the l|leaf spring 309
contacted with the case 302, simlarly with the 10 case shown in Fig. 19.
Then, thewa 03/6ed3easi ng val ve 308 was opened again, and tHoa/iPakovas
supplied to the ink tank 301 in the sane manner as that of the initial ink
providing. As a result of this, thQ4%£F amount of about 3.5 cc was
supplied to the ink 15 tank 301, and e negative pressure in the ink tank

301 becammeqhowt pradfswrddb@mgaion. mhhgreafter, the air rel easing valve 308
was closed, the supply punp 334 was operated, and the ink was again

di scharged fromthe j t unt.il e i S 2Q in_the ink
tank 301 reached thehekﬁbgﬁﬁﬁg%$eTﬁgkiHégs%%%%%Ekﬁgggéggpgég:§§<J%¥%bting

t he nove or.deformatio f the_ . leaf spring 309 ased%on h ut put
fromthe Sﬁéfo%ggng%grﬁ%G?P Eb“ﬁg@&ﬁ%ﬁtp%égﬁqﬁ% P@aFggp?? o %@gtected by
usi ng the end Eart_of the | eaf spring 309, so that the anmpunt of the 25
novement FEAANELLBatREHPIFRY F60 tREUFHS BeaTRRfhiamosatf 8F Ehe WH 03/ 066336
PCT/JP03/ 01134 -84 detection, resulting in the accurate detection.
Ther ef 8r e, 1nogepRedhi sWeit urtec pmovhe Phktaiphlsrheggeteinhkradared301 coul d
be stopped at the negative pressure of - 20 nmAg. In the specific
enbodi nentaboaddBt bonal Experdgprnte brawsucaArddcacheout 10Thamank tank 301 used
in the above experinent was connected to the printing head, and nounted on
the carriagesi RikB¢ Biid NtiRG 33BPAEAHUSEe] P ddHo3n@YUPEHT PROtinside
direction of the ink 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 supplied 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 the ink tank 301 until the negative pressure
20 in the ink tank 301 reached the - 100 mmAg. The ink supply
was stopped 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



the dianmeter of the ink providing opening was changed to be 2 mmto 5 nmm
and with this dianeter, the initial ink providing 10 was carried out.
However, Wwuoens/osés36operati on of the piston punp 334 was straprd3/oasd t he
air releasing valve 308 was closed, the air flowed in reverse, resulting
inthe air entering the ink prOV|d|qg%tube 333. The printing evaluation
was repeated until the ink tank 301 betane vacant,and again, 15 the ink

tank 301 vaesedtlibagd vesdthey ik urei hectherd naideabn t hepinkedank 301 was
closed fromthe outside air. Then, when the prlntlng test was perforned

good printjing quaki fy-¥escy ohtal ned. s E@éﬁy ng, ARRALAL us was
pl aced wheﬁé a 20 te%per%lure was hig &% ipﬁekgékeg%ﬁfg g test
an abnor nmal was _r ecor ded. The air

was carri.ed Iace '

t hat ente#%ﬁ ?%éP% ? n%%?ﬁ}vﬁkpﬁﬁﬁg%ﬁefﬂga Re™BRI-t he ink providing
to the ink tank 301 is con5|dered to be the cause of this. Then, the
negative pressure geherdts mPesidFePEPPSH SRS ﬁ@kﬁé@ﬁﬁéla@é@@f#ﬂﬁnipenlng
the inside of the ink WO 03/066336 PCT/JP03/01134 -85 tank 301, and in-

thi s sPat&@st Rarabededutpr i rhengnuasik y3Alasisesbtiai hkd. above her nore, the
reverse flow prevention valve 112 was provided at the ink providing
openi ng 3@Epeahdemherns henngritetli hg tlestpmas it hibed, ostd inbuindtes shate, the
reverse flow 5 was not generated in the ink providing tube 333, and the

sth abl ekpr ltnntkel pgraledd tih wae phtakned. agdhddesaboyg- deserdihed enhedi nents,
the in t an

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



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 sanple, or other type
of | i qui dwoens/dee33applied to the enbodiments of the presemCiIpesntidon. As
descri bed above, according to the ink tank related to the present

i nvention, the negative pressure is _generated inside the liquid tank (the
i nk tank) by changing 15 the inside cdapacity of the ink tank, so that with

the sinpl ecarsd 30Ct uBRd id 418 PRISithl, ethe Acims! Jdriethagathye: Hf assuUre
wi t hout increasing unnecessary liquid (ink) consunption. According to the

ink tank rej@tieddto thecpesst thevee\t;ié% dflg%dyrg%ﬁaiaﬂkv'ﬂ% L&%ez?the

air releasing opening 20 that can be close nd opened so that the inside
of the liqujd : cl.ose nd.opened t.0 t outsi.de air,. The
negati ve g#%% 6?29§%§%§éq§§héﬁitgéthd% 2 IRguird ?gﬁk\BQd Zhi'M§ and
closing the .air. rel easi ng opening, and, changin the capacity of the liquid
tank. ‘Accotdighy, TPt H'ah @ﬁrﬁﬁgeoﬁg SEritusdater tRe pee e flowadj ust
the negative pressure in WO 03/066336 PCT/JP03/01134 -86 the liquid tank
mﬁthoug i AGBe A8t nger pea inthddedbar ynkipreodidicenduwivet OB, Fut tiher nore, with
the sinple structure, the negative pressure can be generated, and the

i nsi de of stthdle| pgimdincamkiadanybeaspemesinad .t he outside air, so that it is
5 possible to provide the liquid having reliable quality for a long tine.
In addition, since the #id dweheaspgrViséy erddiatineadh, benkepix al-oged by the

spring menber is installed at 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 pressufe 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 iiquid tank inéludes the air releasing opening

20  that can be closed and openéd 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



air 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

si npl e st wcd3iees36 Furt hernore, according to the |iquid tarfca/apb3/ohes
above-descri bed enmbodi ments, the liquid (ink) can be supplied to the
liquid tank via the liquid providing ggening (ink providing opening) from
the outside of the liquid tank. In 15°the case of the liquid tank having

the air rehRasiiRgi@PeBhRTwi thfe: |irdid sPheVLak NghAReNIAG i $1fQIHed at the
position |lower than the position of the air releasing opening, so that the

air can be : fr 1 in.cev e e i_n rtrjidge, and the
printing dﬁ%%%%@ﬂﬁgqﬁot9@%%%%%%%%?e }%ﬁn%ﬁéosééké%n%ﬁg%qu%%é e reverse

fl ow preventiqn _neans for reventing the .li %&d fromflow ng in reverse
from the ITSHd Y opPEeParRG SHorh T Enenarah cHit ritigee BEGERS t he val ve
means for preventing the liquid fromflowng In the opposite direction,
and/ or t hel¥JWwW rresikscancke berBrachae phedoebsidaraje 250f khatresist ance is
provided, it is possible to prevent .the. WO 03/066336 PCT/JP03/01134 -87
det eri or atiasidflet e prowtdegtigudliguydohathey| fejuiablguaghibl yty cBused by the
flowwng air in the reverse direction. Further, the pressing nmeans for
pressing tlhed itQmed Lankddioivd heiodkstHe &sr prandsdedy sel1tdathdd i S
possible to 5 generate the negative pressure with the sinple structure. The

di spl aceneiin mRTheh+t RabsORVRS dH2 3pcOhdansRLM tih tiherghapnges+ of,d he
capacity of the liquid tank i's provided, so that it is
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.



possible to easily detect the capacity of the liquid tank. Furthernore,

t he novenent of the displacenent nenber is larger 10 than the deform ng of
the |i qui wa@mikeisndi cati ng the capacity change of the |i quiTdiPoaok34 so t hat
the. detection accuracy can be inproved. In addition, since the

di spl acenent nenber may has the nenb t hat changes the capacity of the
liquid tank, it is possible to generate the negative pressure in the

liquid 15 deddeiwirbiibhecsiapd eiristdivet yhg1idhedigRl aggient (aenbey may be
made of the material having the highthermal conductivity, "so that it is

possi bl e t i LSp ; - e . .head driving
circuit. ﬁ%?t er#%rgbéb§£?ﬁg#g%PgﬁgEa?ﬁEe%g%égv%qﬁé%ggﬁPgh 20 el ectrodes
extending to the depths, that are different from each other_ at the .inside
upper part of the Iigaf§2¢anks ?fpﬁ%§s1885@?%ﬁ%;%9ffé&?ﬁ?ﬁngeF%%tl%%ﬂ% nount
of the Iigg%d inthe liquid tank. In the case of the liquid tank having
the air reét"dadiRl bperPWesiifd icherrivéaed. pfovitdithg topenPagsilire t6f the 25
detection electrodes is installed at the air extraction space WO 03/ 066336
PCT/ JP83/ G834 ateg8hdi nepd tyve muagsiucat whgh wilteh stimplei streteas: ng Theeni ng,
so that the detection accuracy in detecting the level of the liquid in
the |iqui dlitsalkcemasnbendriprovett Mortbei NDE@oidRcepviinl TRehE adder
generating the 5 negative pressure, and the spring nenber for maintaining

the negatdrenpr essHELcyBYr hed Nstakhedahip 18 ddAuicd t 8pkens0 tihat, it
beconmes easy to adjust the negative pressure in the liquid
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



tank. The inside of the liquid tank may be divided into two roons, and two
type of liquid my be acconmmpdated in the two 10 roons, respectively, so

t hat the woa®eedn be saved. Since the |iquid providing dedremres/(ilgk

provi ding devices) of the above-described enbodi nents have the liquid

tank related to the present inventiq% it is possible to provide the
liquid having the reliable quality for a long tine. 15 The liquid providing
devi ce maydiimeitige cbingut tbairiong diing TRaNS:r f 031 SupRLYbpenthe, ldAuirdtt o the
liquid tank by using the difference in the pressure head, so that it is

possi bl e tihe @b@%h@@oﬁrﬁb&dfﬂ@ydihOdE@@ckiﬁﬁné%éii@%emjBP the jdﬂ%d?in

structure. Furthernore, the driving nenber that can nove to cause the

change in1§Q§lgaB§8i%gnPféﬁp%elgﬁg%gy%gpk may be provided on the nenber

that fixes the Iiquid tank, so is possible to firmly change the
capacity of the liqurd tank. . Further, the restriction nenber such as the

restriction part. 161bBIH85G, 34t RRFIREJIFIETs TPReYERRTAE NS thife
P . b . $ .
nmovenment of 25 this driving nmenber is provided, so that the varying anmount
of WD D3/ GE§8EEVPOIF 950301 £34 tESQSPﬁbn%am@letry fof mywntdiguing ttask can be
kept in a predeternmined range. The driving nenber such as the operation
pin 161 ofegRitgve 3Ar¢rguse mpyobedédssathed hiat thegapagexd stanibetsseenathe
liquid tank and the driving nmenber, and the spring such as the 5 spring 163
of Fig. 34tnhycbeeprensydes basussi hai méqg vl $redpurd NOrder 1euRKEVeNt
the operation error. According to the enbodi nents of the present
tank. 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
provide the liguid 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 cause 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



invention, the liquid providing device may include the liquid providing
nmeans for selecting either the liquid providing 10 operation in which the
liquid iswormwedsd to the liquid tank w th the inside of rdrerpos/qus4d tank
being open to the outside air, or the liquid providing operation in which
the liquid is provided to the Iiquic tank with the inside of the liquid
tank being closed fromthe outside i°r Accordingly, it is 15 possible to

realize theestapheiti o dtma_lllqwdwcaﬁp%aﬂ wlGing 1hhg hiouwdbaualkity for
a long time. According to the enbodinents of the present  invention, the

hat s prQ%!gl?%egﬁglggﬁﬂﬁ§bltanEgeS&gﬁ a5 ance mﬁ%gi%ﬂgpﬂF%Qﬁ'f [ gpem o

the inside o i qui i n-accor surroundi ng
tenperatu%g real i,z the stabl%é i qui d

cordln . sjble
qual ity w t]‘l%ué r@ﬁ%c]?%g‘yft%veld&ﬁiaﬁﬁfzé %l?aif e q%pqt?lx&sgﬁr VY ©
According to the |liquid providing devices of the 25 above- descri bed
enbodi mentléqutlﬁetélblérﬁ%ﬁé}%ﬁrﬁw%w%wa@@/ ¢b633Br T/ IP0BAE1E88 - 90
menber that can nove to open and close the air rel easing opening of the
| i qui d5t ampriisgpt6¥i dedFign t3Memagnberpfariddd omgmahetdimingl tthemsk gap
Accordingly, it is possible to firmy open the inside of the liquid tank
to the outisi dedarrto lprévadditheospépati@dt eddae.restricti on menber such as
the restriction nenber 151b of Fig. 32A for restricting the novenent
amount of the openi ngedASiMY tBERRET ediSoitdedr $Re 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 inside of the ligquid 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 guality 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 liquid
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



that the opening degree of the air rel easing opening can be Kkept constant.
Furt hernore, the opening/closing driving neans 10 such as the operation pin
151 of Fi 9o ®2bksasay be provided such that a gap exists batamemas/iohes | i quid
tank and the opening/closing driving nenber, and the spring nenber such as
the spring 153 of Fig. 32A for nalntgbnlng thls gap may be provided in
order to prevent the operation error?~15 The inkjet printing apparatus

accor di NgptAnd Pen R €S8Nt BVEN b, MY icekudend hei d ixquicdstiagk and/or the
l'iquid prOV|d|ng device (ink prOV|d|ng deV|ce) related to the present

i nventi on, 19r %fn% l% rﬁ& ey |pr}:lolvgge r@ﬁéj%ne N $hably perform

t he pr|nt| qua ity. ition, e-inkjet printing

t h f th I f f th
pr 1 nt ?nésﬁggéng%éﬁ éqpﬁgphaﬁgt e e & gJe%SQOQS?SZ o Phe PTG d

tank. Accordingly, it is possible to stably EFOVIde t he |nk to the head
in this iaRfettlp ilmsidg apphiratbisduish taakokli Rge t Pt HelSrégent IFnvent i on,

the liquid tank, WD 03/066336 PCT/JP03/01134 -91 may be formed integrally
with tthe hddzt}’eiorheavd thhat thectssithiectionkmepoenrsliciylas thit h t he sinpl e
structure, the ink can be stably supplied to the inkjet head while the
liquid tapksearctihel thetiberi DE1bavi myid.heznegati vestprassiige the This patent
application is based on Japanese priority patent application, Nos.

2002- 030232, &1ich 20040838 cnd | 4i9h 0 Bk Yndno 2002 FrdiaBEyasy 18,
2002, respectively,

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.



the entire contents of which are hereby incorporated by reference. WO

03/ 066336 PCT/JP03/01134 -92 CLAIM5S 1. Aliquid tank that holds liquid to
be used bwo3/e6i3nt i ng apparat us, having a structure in wrahras/ecapaci ty of
5 the liquid tank is changed so as to generate a negative' pressure in the
liquid tank. 2. The liquid tank accq&ﬂ}pg to claim1, «conprising an air

rel easi ng opening that is opened and osed 10 so that an inside of the
l'iquid tamsyl 5e0pengey ant¢irased L9tRUEISE deididt heher ehdt e 8gat itve
pressure is generated in the I|iquid tank by opening and closing the air

rel easi ng 0peni Ao ALY GAANOLAD Lhg, faRACOL the. | Lgui gt ank. 15 3.

The liquid tank accordi to claim?2 ther conpfising an air rel easing
val ve, provided at the air el easi ng opening,, f keeping the air

ol easi ho SeeER neirl Beb don s FhB) A0 Borh g hmare S8 A Rl o 1 ank
according to claim1 or 2, further conprising a |liquid providing opening
used for BREEVEREnd T iRfHIAS SheannPERTHES GTTagf TR qui d- t ank from out si de
the liquid tank. 25 WD 03/066336 PCT/JP03/01134 -93 5. The liquid tank
accord5ng to cl ai m 2Thisurgatent application is based on Japanese

priority 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.



conprising a liquid providing opening used for providing liquid to the
inside of the liquid tank fromoutside the liquid tank, wherein a position
of the |i 9w aopersyi ding 5 opening is |lower than a positiorrcafJrosrer1ad r
rel easing opening. 6. The liquid tank according to claim4, further
conprising reverse flow prevention qsgcs for preventing liquid- from

p

flowwng in reverse fromthe liquid vi di ng opening. 10 7. The liquid tank

according to claim®6, wherein the reygrsg flow prevention neans include
val ve neans for preventing liquid fromflowing in reverse fromthe liquid
provi di ng opening, or a fluid resistance part that produces 15 large fluid
resistance. 8. The liquid tank according to claiml1l or 2, further

conpri sing pressing ans for pressjng the |liquid tank from outside the
liquid tank. 20 9. The I% qltﬁ%lltdaﬁﬁ‘ngc%%?ﬁﬁf@dt%ol&%ilﬂl §o gpe J1sedk ¥t Rer
conprising a displacenent nenber that noves in accordance with change of
t he capacPEryReing RPRILRRUS + 8ANINT 28 N 037066336 WPETN JP03@FL3y ofo4 10.
The liquid tank according to claim9, wherein an anount of novenent of the
di spl atensht megbed tanK drsgehanthdnsamanounienefradef ormegatarveof the |iquid
tank that indicates the change of the capacity of the liquid tank.
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



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. 1Wal®B/o6di3e |iquid tank according to claim9, wheraar/Jrohel134

di spl acenent nenber has a function of changing the capacity of the'liquid
tank. 13. The liquid tank according.1§églain19, wherein 15 the

di spl acenent nenber is nmade of a material having high thernmal

conductivity. 14. Thé.liguédliqnd aceqr dbBgrdong! @ M14inf ¥rt BeLL&OMPri sing
at least two detection electrodes that are provided 20 at ‘an upper part of

an inside @mdieihyqyi Oi &@iK, o ieNd ot 8pLs | ve different. depths of the
liquid tank, and detect % | ével of Tiqu; d@ﬁqﬁ%ﬁfgqruf’ Yank’? 15. The

l'i qui d tank/ageokdi t | al further . 25 conprising, WO 03/066336
PCT/ JP03/ 01454 C Cg5 2e | ?%%Cgé prgrfﬁ\?tfl&i %éq%%)%ni’raﬁ& g PBngﬁﬂ%v%ﬁ ng |iquid
i moutside the Iliquid tank; at |east

to the insj.de.of  the liquid tank fr e

t wo detec?f%ﬁlglEé?god@%?xﬁfb@i@Qﬁlgﬁo%nOfgﬂﬁb&éﬂuﬁérPrQVidinginside of the
quuid5tank, for detecting a level of liquid inside the liquid tank; and
an ai r° extFEOPENT S pEEs cénipAltheresofnittie Bie raleassb@asiengngpeni ng,
wherein one of the detection el ectrodes

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 produces

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



is provided at the air extraction space. 10 16. The liquid tank according
to claim4, further conprising a valve that is provided at the liquid
provi di ngwoop®asidg and i s opened and cl osed i n accordance RATVIPOROYIBLSSUr €
inside the liquid tank. 15 17. The liquid tank according to claim1 or 2,
further conprising: a spring nmember,_dgyovided inside the liquid tank, for
generating a negative pressure inside the liquid tank; and 20 a spring
menber, provided insilfle tTiee |iigniidi tank, afesrdmitai BiAgmas NeGAtide,
pressure inside the liquid tank. 18. The liquid tank according to claim4,
wherei n  ldmuindupkoY F dhdgerien d e Eh@uﬁﬂséfﬁ@%ﬂé%tSEBﬁ%%g %%tﬁ%ﬁ%ae 25 liquid
providing opening is filled with the liquid.' WO 03 3 P03/ 01134
-96 19. Thedn gui i.ng.tq.clai r 2 [of0) ising a part that
Ambank &f*agf%§ %g%gn Lai | \agqpégnga Hg{?%%

di vides an inside of the |iqui Into | ates the roons
from each . t .5 one of .the roons holds one |liquid, and the other
of the ro&qﬁ?q%hgggshg%o%khaenlgel Pguithﬁe SRR Gy G dhpr ST hgaaei ce,
conpriging the liquid tank described in claim1l or 2, wherein the liquid

10 providing device provides liquid to an inside of the liquid tank -from

outside the liquid tank, and supplies liquid to a
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:



printing head of the printing apparatus fromthe liquid tank. 21. The

| i quid providing device according to claim15 20, further conprising liquid
provi di ngweesnseIer providing liquid to the inside of thediapasiiBank by
using difference in a pressure head. 22. The liquid providing device
according to claim 20 20, further c rising a driving nenber that is

provided on a nenber for fixing the 11 quid tank thereon and nbves so as to
change the capacity afli@eidipnﬂvidﬁa@kopaﬁiné\dééﬂﬂﬂ$rp5985ﬂ&ﬂﬁqdeViCe’
conprising the 25 liquid tank described in claim15, wherein the liquid

tank WO 03/i0683360PETL IR0 B 134 +he97 1 S & NElniC Oy i@hggié‘é gast one

throttling part that is formed by naking a part o € air extraction
space narnQw,;angd,spaid one of the detection electrodes is provided at the
throttling Ppart. 5 24. The liquid providing device according to claim 22,
further conprising a %Sftriction menber for_restricting an anmount of

moverment of the drivihg HEHberC PS8t IqheeIsGhRodesr obFaY idpH el e
accordgng to claim 22, wherein the driving nenber is provided on the
menber °f o' PPEEXPRGE t M Thyuingidanke stieh Livarica tgap, efpstdetrethimenat he
liquid tank and the driving menber, and the Iiquid providing device
i ncl udes a°c¥pli A Hemblet ifrorideaiheal juigl thekgapndl5
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 ligquid 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.



26. A liquid providing device, conprising the 1liquid tank described in
claim4, wherein the liquid providing device provides liquid to the inside
of the |igwaweask from outside the liquid tank, and supmdremos/iged d to a
printing 20 head of the printing apparatus fromthe liquid tank, wherein
the |iquid providing device includesdgdquid providing nmeans 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 fromoutside air. W 03/ 066336

PCT/JP03/ 01134 -98 Y. ANd quigtlifr exhei Ne-dieminge toCempLh si ng the 1iquid
tank described in claim2, wherein the liquid providing device provides

liquid tocdohertiashgles Qﬂcartth%hlaitQHiiﬁli&@sE‘]t(arf QID; qQUE 3 gﬁetﬂ_eqd 'icﬂl{iad}(t ank, and

supplies liquid to a printing 5 head of the printing apparatus om t he

quid tankeo whereldnd bl Loyl doptovl ding device | ncl udss, - openng! cl osing

means for opening the air reléasing openi
accor danc i surroundi temperature. 10 28. A liquid providing
devicg$ C§H%¢§£iﬁﬁftﬁ%§ms|gagaa ?ggki%ﬁﬁﬁﬂﬂ Bed thecpehrew D Wher spams he
l'iquid prgvggrn device provides liquid to the inside of the liquid tank
from out 8PdeSt 'W¥Hh#dqﬁaﬁk, and supplies liquid to a printing head of
the printing apparatus fromthe liquid tank, 15 wherein the liquid
provi di ng devi ce includes an opening/closing driving nmenber that is
provi ded on a nenber
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



.for fixing the liquid tank and noves so as to open and close the air

rel easi ng opening of the liquid tank. 20 29. The liquid providing device
accor di ngwoo3mleedssn 27 or 28, further conprising a restri cidrarrosrertber f or
restricting an anount of novenent of the opening/closing means that nove
so as to open and close the air releasjing opening, or further conprising a
restriction nenber for restricting an 25 anount of novenent of the

openi ng/ cliovithgrdepwmbnis insntrar 1eWOt034 6668361 PGy PA3L0EA3YE is ¥Hr3Rg The

| i quid providing device according to claim 29, wherein the opening/closing

means or tdye mapenyng/ cAOSITY ther BYiNgx BBABEI o REOWE H8y 0Nk r.for
fixing the liquid tank such that a gap exists between the |1 quid tank and

the 5 operindgbe! 88k Nge FEANS, O, t quid tank th .
openi ng/ cl osi ng drivi%g neﬁ%éf}ggﬁgggﬁ% ??d%% 6g€b?giEggdtéﬁﬁgng¥ﬁther
conprises.a.,5pring nmenber for maintaining the gap 10 31. An inkjet
printing apparatus having an inkjet head, conprising the |liquid tank
descri?ed inclaimil, wherein the liquid is ink, and the inkjet printing
apparatus supplies -ink to the inkjet head fromthe liquid tank. 15 32. An
inkjet printing apparatus having an inkjet head, conprising the liquid
provi di ng devi ce des€ti bddre Aigryd prReviding alavscR0ac26rdRYy tand128m
wherein the liquid is ink, and the inkjet printing apparatus uses the
liquid prévi dfwgtheleviamrticisgppl yestiki dto drhencinbkj-efohedsk friemitie ahi qui d
t ank. '

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.



20 33. The inkjet printing apparatus according to claim31, further
conprising means for w ping a nozzle surface of the inkjet head before the
negative woeB#aM6s6i s generated inside the liquid tank. 220MIPO3H086336
PCT/ JP03/01134 -100 34. Aninkjet printing apparatus having an inkj et

head, conprising the liquid providingdgevice described in claim 26,
wherein the liquid is ink, and the inkjet printing apparatus uses the
liquid providing devkZe t® Suppldy prokititng déwei dekjetnpheadnd rema t he |iquid
tank, and the inkjet printing apparatus further conprises neans for w ping

a nozzl e suridcetank ddectiddetinheadikes orgndha negat hyg, Pl &8 iy
generated inside the liquid tank. 10 35. An ink cartridge conprising: an

et headvior BLEFLAOY dhlusand Lhe Lhaud Jank desenibegbn Llaim L

wherein 1liquid s ink, and the inkjet S |pteg; prEp on Lhe
liquidta 3 ressure,adjust nent. nechani s or an inkje ea
deeice, c%ﬁ%ﬁ%g?ng?eA%%ﬁﬁ“f#ﬁFkéjé%?ss?Qﬁéleﬁiiﬁquéggt?h%1p¥ﬁﬂﬁﬁﬂ9 t he head
: tank that is nounted on the carri age,
thereog a%gagnggsthezgéf%éng %pparatus from the liquid tank, J
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.



tenporarily holds ink provided froma cartridge, and provides the
tenporarily held ink to the head; a lever that is noved to adjust a
pressure wosi3e633s he subt ank; and 25 driving nmeans for nowatgipbheliBever
selectively to a WD 03/066336 PCT/JP03/01134 -101 first position of the
| ever or a second position of the Iq5§g, wherei n the subtank includes
pressure adjustnment neans that have™air rel easing control neans and

negative pressure coftr ofhdTBaARSLdl PEoR didflRASIBYa608EADhg MRARS adke 5
provi ded on a side wall of the subtank, enable an inside of the subtank to

be opened 0 I iJd, : 1 sd : be
closgd frgkfogﬁé?ée g?#% éﬁﬁqﬁﬁzégégé%$3g&ﬂ%%ggé&?%‘%%§?$%§v€¥§§ﬁgggenerate

ti i nside the . tank, 10.the | t t.he.
2] ot renCREANG BEeTha T PEOVROET Por GG FBoer -iinbh Tt Caltage |5

adj ust nment

at a second position of the carriage, and the acting on the pressure
adj ust nentteRKaf4chythdfe 3 Spdr SKdSES| %%Evéﬁfrhttqehélqgé‘gow}bﬁﬁ i®f of the
| ever, 15 the driving neans include a camthat acts on the lever so as to
move the lopeaingantbseangndems pot hetveen Rdecdiiguidntdankernd Hdiecarri age i s
at a first position of the carriage where the |ever does not act on the
pressure ageushapalosmansiEwang fieiiber | evetr the Migeddtprddhelifng st 20
posi'tion of the |lever, the lever is noved by the driving neans

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



to the first position of the lever, and the carriage is noved to the
second position of the carriage with the |ever being at the first position
of the | ewero3stoeeyerform air rel easing control for the subtrrkiranadiisegati ve
pressure control for the 25 subtank. WO 03/066336 PCT/JP03/01134 -102 37.
The pressure adjustnent nmechani sm ac_q&rod_i ng to claim36, further
conprising: a plurality of subtanks that are nounted on the carriage, have

a substantial ly sane3str uat umjas pbahtofg Seighrabusubbankg andhoeled i nk
whose types are different fromeach other; a plurality o? | evers that have

a subst antieald, Y cospf®s Std Uaeunegasqt B@évﬁi@id@vhege&és@fﬁv% plurality of
e

pressure adjustnent neans that are 10 respectively provi on the

plural 1y cat.saubkane., AR shaves g, substant | ally Rane sl ucture as that o

sai d pressure adjustment means, “wherein edch of V5 %r essur e
adj ust nen ans receive.action,applied by one of the plurality of |evers.
15 38. Thtéap%%éggﬂ? e 4] &&enéﬁﬁuﬁacﬁﬁ?ﬁ”sqﬁ‘éb@@?’&%gt? oSURR hd6 towher ei n

t he pr ssggle adj ustrent means include an air releasing pin that enables an
air astfig Bpent pabired She theukdisianke eadbthepenektandicitésed so as
to performthe air 20 rel easing control, the negative pressure neans

i ncl ude a@prparatus further 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



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

pr essur e, wihis/0ee33er presses,the air rel easing pin and the reag@bs/vE3pressure
pin at the first 25 position of the |ever when the carriage is at the
second WD 03/ 066336 PCT/JP03/01134 _ﬁ%ﬁg_position of the carriage, and the
| ever is separated fromthe air reléasing pin and the negative pressure

pin at the&iseeopdsiposh tdoreref 1eher| eves , sdvbrideodiitibel 8asimg 1R S
separated fromthe negative pressure pin in a vertical direction. 5 39.

The pressure adj ust "Rl PBCHANY STLAGART M Bthddd Feb-36ageniy When the
| ever acts on the pressure adjustnent neans, and receives a reaction force

that is a f t r re adjustnent neans.and that causes a 10
stress acgﬁﬁggo%ﬁgﬁeﬁ$%%éggi%egg%?%g%t?%ﬁF¥) FSPE5sPRY PRE T & ing by the
| ever on the gressure adj ust rent neans, the stress received by the |ever

acts on t RESEEHTE o tPh edmter thaxd s ofe £33t FEREFOS A DR e cam so
as to restrain novenent of the |ever caused by the stress. 15 40. The
pressupe HIPYSERBNEN necHdEd sdmlacedr Hhageworand arrrBYe smere idadodn a series
of novenments of one of the plurality of |evers successively or
si nul t anethsl pubbasiests dee opehetinto pbuttsaldd yiaf, pndssualel @djhestimentienmeans
to function, ink 20 is provided to sone of the plurality of subtanks
correspondifnghe subtank to be closed from outside air, and the negative
pressure control means generate a negative pressure inside the
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 rotating 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.



to the sone of the plurality of pressure adjustnment neans. 41. An inkjet
printer conprising the pressure adjustnent nechani smdescribed in claim
36, wher ewo @3we6i3nkj et 25 printer provides ink to an insim@E/Pb3/0he4 subt ank
while the WO 03/066336 PCT/JP03/01134 -104 inkjet printer uses the
pressure adjustnment nechani smso as _tlcbz_adj ust a pressure in the subtank. 5

37. The pressure adjustment mechanism according to
claim 36, further comprising:
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 pluraliﬁy 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



WO 03/066336 PCT/JP03/01134

-104-

inkjet printer uses the pressure adjustment mechanism so as to

adjust a pressure in the subtank.



