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The present invention relates..to a liquid ej ectin head aliquid -
ej ection head cartridge'using '~ the liquid gi? aligyid
ej ecting . appar at us. Mor e par g) !)
invention .10 relates to a liquid ejecting head a head cartrl ge

usi ng the I|qU|d ej ecting head, and a |i-dadi d ejecting appar at us
wherein use is nade with a nnvable menber whi ch di spl aced by
generation of a bubble. The present invention is applicable to a

printer for 15 printi ri‘q d’m&%ﬁ%} sEAY '&Rﬁfﬂhnﬁs [ﬁ%e“ al |

thread, fiber, textile, IC réesin

wood,” cer am ¢ gciiiRg A'ﬁbmww LIQUIdT%?Edﬁmﬁ doMroT] lmmﬁ
|nclud|ng a comuni cation system processor or the Iike
I ncl udi ng a

glass,

FIELD OF THE INVENTION AND RELATED ART

5 The present invention relates to a liquid
ejecting head, a liquid ejection head cartridge using
the liquid ejecting head, and a liquid ejecting '
apparatus.

More particularly, the present invention -

10 relates to a liquid ejecting head, a head cartridge
using the liquid ejecting head, and a liquid ejecting
apparatus wherein use is made with a movable member
which displaced by generation of a bubble. The
present invention is applicable to a printer for

15 printing on a recording mate:ial such as paper,
thread, fiber, textile, leather, metal, plastic resin
material, glass, wood, ceramic or thehlike; a copying
machine; a facsimile machine'including a coﬁmunication
system; a word processor or the 1ike including a

20 printer portion; or amother industrial recording
device comprising various processing devices.

In this specification, "recording" means not
only forming an image of letter, figure or the like
having specific meanings, but also includes forming an

25 image of a pattern not_having a specific meaning.

An ink jet recording method of so-called

bubble jet type is known in which an instantaneous



20 printer portion; or another industrial recording devi ce conpri sing

various processing devices. In this specification,
"recordi ng" neans not only forming an image of letter, figure or the
i ke ~ havi ng specific meanings, but also includes forning an 25 imge
of a pattern not having a specific meaning. An ink jet
recordi ng nethod of so-called bubble jet type is known in which an

I nst ant aneous -2- - 2- state
change resulting in an instantaneous vol une change (bubbl e generati on)
I s caused by application of energy such as heat to the ink, so as to

eLect L nkatave) CRARGR FHEoFHERULER, 84! brBtshhecbd Shateat Lo I om, ©
erone! . " Soaflg| Pob8b Tk en R on), 1hCLABRLTy SpdscRtEd o LS
j et recopflbpgy"BhBAYaSORBALSES RReClifkl! 8B @8! k8! efj@ct the ink
| through the ejection outlet by the force resulted from
5 +the state change by which the ink is ejected to and
deposited on the recording material to form an image

.formation. As disclosed in U.S. Patent No. 4,723,129
and so on, a recording device using the bubble jet
recording method comprises an ejection outlet for

10 ejecting the ink, én ink flow path in fluid
communication with the ejection outlet, and an
electrothermal transducer as energy generating means
disposed in the ink flow path.

With such a recording method is advantageous

15 in that, a high quality image, can be recorded at high
speed and with low noise, and a plurality of such
ejection outlets can be posited at high density, and
therefore, small size recording apparatus capable of
providing a high resolution can be provided, and color

’20 images can be easily formed. Therefore, the bubble
jet recording method is now widelf used in printers,

. copying machines, facsimile machines or another office
equipment, and for industrial systems such as textile
printing device or the like.

25 With the increase of the wide needs for the
bubble jet fechnique, various demands are imposed

thereon, recently.



10 ejecting the ink, an ink flow path in fluid comuni cation with the

ejection outlet, and an - electrothermal transducer as energy generating
nmeans di sposed in the ink flow path. Wth such a
recording method is advantageous 15 in that, a high quality inmage, can be
recorded at high speed and with | ow noise, and a plurality of such
ejection outlets can be posited at high density, and therefore, smal

si ze recordi ng apparatus capabl e of =3providing a high resolution can be
provided, and. color 20 inages can be easily fornmed. Therefore, the

bubbl e jet recording nethod is nOM/mAder used in printers,

copyi ng machi nes, facsim|le nachi nes or anot of fic | prent, and

for industrial systenBF%EC%F%@P}%Xt??e*mprov?W?ﬂF|ﬁﬁ 3%9F€¥ Bgethe li ke.
Egchnique, va¥¥%€%{%§ﬁ%2§§e i %ﬁés 2 mggdnfﬁgsg%ﬁénééthFly bubble J et
-3 optimization of the heat generating element such as
adjustment of the thickness of the protecting film is
5 investigated. This method is effective in that
propagation efficiency of the generatéd heat to the
liquid is improved.
In order to provide high quality images,
driving conditions have beeh proposed by which the ink.
10 ejection speed is increased, and/or the bubble
generation is stabilized to accomplish better ink
ejection. As another example, from the standpoint of:
increasing'the recording speed, flow passage
configuration improvements have been proposéd by which
15 +the speed of liquid filling (refilling) into the
liquid flow path is increased.
Japanese.Laid Open Patent Application No.
SHO-63-199972 and so on discloses a flow passage
- structure shown in Figure 39, (a), (b). The flow
’20 passage structure or the head manufacturing method
disclosed in this publication has'been made noting a
backward wave (the pressure wave directed away from
the ejection outlet, more particularly, toward a
1iquid chamber 12) generated in accordance with.
25 generation of the bubble. The backward wave is known
as an energy loss since it is not directed toward the

ejecting direction.



For exanple, an inprovenent in energy use efficiency is demanded to

need the demand, the optim zation of the heat generating el ement such
as adj ustmrent of the thickness of the protecting filmis 5

i nvestigated. This nmethod is effective in that propagation efficiency
of the generated heat to the liquid is inproved. I n order
to provide high quality inmages, driving conditions have been proposed
by. which the ink 10 ejection speed is rfhcreased, and/or the bubble
generation is- stabilized to acconplish better ink ej ection. As anot her
exanpl e, fromthe standpoint .of I ncreasing the recordi ng speed, flow
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Fi gure 39, (abﬁgggégezhﬁyfgﬁg'ngtpaéﬁ@gﬁrghbugFthngr2thﬁ gead

manuf act uri ng closed™in this publication has been nade
noting a dizekwabs wWakg Frba Rheseyeetworcoditnegt ad.away from the
ejection outlet, nore particularly, toward a | i quid chanber 12)

generated §n accordancgnWribure 39, (b), the valve 4 has an initial
position where it is stuck on the ceiling of the flow
path 5, and suspends into the flow path 5 upon the
generation of the bubble. The loss is said to be
suppressed by controlling a part of the backward wave
10 by the valve 4.

On the other hand, in the bubble jet
recording method, the heating is repeated with the
heat generating element contacted with the ink, and
therefore, a burnt material is deposited on the

15 surface of the heat generating element due to burnt
deposit of the ink. However, the amount of the
deposition may be large depending on the materials of
the ink. If this occurs, the ink ejection becomes
unstable. Additionally, even when the liquid to be

20 ejected is the one easily deteriorated by heat or even
when the liquid is the one with which the bubble
generated is not sufficient, the liquid is desired to
be ejected in good order without property change.

Japanese Laid Open Patent Application No.

25 SHO-61-69467, Japanese Laid Open Patent Application
No. SHO-55-81172 and US Patent No. 4,480,259 disclose

that different liquids are used for the liquid



25 generation of the bubble. The backward wave is known ‘as an energy

| oss since it is not directed toward the ej ecting direction.

-4- Figure 39, (a) and (b) disclose a valve 10 spaced
froma generating region of the bubble generated by the heat generating
elenment 2 in a direction anay fromthe ejection outlet 11. 5

In Figure 39, (b), the valve 4 has an initial position where it is
stuck on the ceiling of the flow pat-B-5, and suspends into the fl ow
path 5 upon the generation of the bubble. The loss is said to be

suppressed by controlling a part of the backward wave 10 by the valve 4.
repeat ed w t h9gRErating,he Bahﬁi Fxgtaeeﬁs# IR g3k R eRS | nic “and
therefore, a Qurntdqagg or %hgeﬁ QQt%P h%Jected (ejection
liquid). In these publications, the ink as the
ejection liquid and the bubble generation liquid are
5 completely separated by a flexible film_of silicone
rubber or the like so as to prevent direct contact of
the ejection liquid to the heat generating element
while propagating the pressure resulting from the
bubble generation of the bubble generation liquid to
10 the ejection liquid by the deformation of the flexible
film. The prevention of the deposition of the
material on the surface of the heat generating element
and the increase of the selection latitude of the
ejection liquid are accomplished, by such a structure.
15 : However, in the head wherein the ejection
liguid and the bubble generation liquid are completely
separated, the pressure upon the bubble generation is
propagated to the ejection liquid through the
deformation of the flexible film, and therefore, the
20 pressure is absorbed by the flexible film to a quite
high extend. In addition, the deformétion of the
flexible film is not so large, and therefore, the
energy use efficiency and the ejection force are
deteriorated although the some effect is provided by
‘25 the provision between the ejection liquid and the

bubble generation liquid.



15 surface of the heat generating el ement due to burnt deposit of the

I nk. However, the anount of the deposition may be | arge dependi ng on
the material s of the ink. If this occurs, the ink ejection becones
unstabl e. Additionally, even when the liquid to be 20 ejected is the one
easily deteriorated by heat or even when the liquid is the one with
whi ch the bubbl e generated is not sufficient, the liquid is desired to
be ejected in good order without propert§-change. Japanese
Laid Open Patent Application No. 25 SHO 61-69467, Japanese Laid Open

Pat ent Application No. SHO 55-81172 and US Patent No. 4,480, 259

di scl ose that different_liquids are used for the liquid

- 5- ge L IONe heat (bubbl e generati ng | i quid)
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.cartridge and a liquid ejecting apparatus wherein a
5 liquid container for a single-liquid type can be
mounted-to a two-liquid type head, so that liquid
containers are effectively used.
It is another object of the present invention
-to provide a liquid container, head cartridge and a
10 1iquid ejecting apparatus, wherein a liquid container
for a single-liquid type can be mounted to a two-
liquid type head, so that liquid containers are
effectively used, while liquid container for the two-
liquid type is prevented from being mounted to the
15  head to maintain fhe stability of the ejection
performance.
It is a further object of the present
invention to provide a liquid ejecting apparatus and a
liquid ejection control method, wherein a single-

20 1liquid type liquid container and a two-liquid type
liquid container can be mounted to a two-liquid type
head with high reliability of the head performance.

It is a further object 6f the present
invention to provide a liquid ejecting apparatus
25 wherein even when two-liquid type liquid container is
connected to a head single-liduid type through

inadvertence, the liquid is not supplied out.



rubber or the like so as to prevent direct contact of the ejection
liquid to the heat generating el enent - whi | e propagating the pressure
resulting fromthe bubbl e generati on of the bubble generation liquid
to 10 the ejection liquid by the deformation of the flexible film
The prevention of the deposition of the material on the surface of the
heat generating el enent and the increase of the selection |atitude of
t he ejection liquid are acconplished~ by such a structure. 15
However, in the head wherein the ejection | iquid and the bubble
generation liquid are conpletely separated, the pressure upon the
bubbl e generation is propagated to the ejection liquid through the

def ormati on of the fleRAcbpydingntoann espectood, thiee pre@emtessure is
absorbed by the flexible filmto a quite high extend. In addition, the
def or mati on ofinveation, thexepis promidednd liguig @dectias h@ak ore, the
energy use efficiencg and the 'ectiog force are deteriQrated al though

the Some of [ cCATEE1AEE, FOBRTASINGS end igmtich SdoR tHORBER%n NS cct i on
liquid and the; uia B4R oA°HRRA i9%1udlled a first liquid flow
5 path in fluid communication with an ejection outlet;
bubble generation region; second liquid flow path
‘distributed adjacent the first liquid flow path; a
movable member disposed faced to the bubble genérating
region and displaceable between a first position and a
10 second position more remote from the bubble generating
iegion than the first position; wherein the first and
second liquid flow paths are capable of being supplied
with different first 1 and second liquids,
respectively; whereih the movable member is displaced
15 from the first position to the second position by
pressure produced by the generation of the bubble in
the bubble generating portion to direct the pressure
toward the ejection outlet, thus ejecting the liquid
through the ejéction outlet; and the cartridge further
20 comprising: a liquid container device for supplying
the liquid to the liquid ejection cartridge, wherein
the liquid container device may have a first liquid
container accommodating at least the first liquid, or
a second liquid container accommodating third liquid
25 which is different from the first iiquid and from the
second liquid-and'which is to be supplied commonly to

the first and second liquid flow paths, and wherein



SUMVARY OF THE |'NVENTI ON It is a principal object of the

pr esent I nvention to provide a liquid contai ner, head cartridge and
a liquid ejecting apparatus wherein a 5 liquid container for a
single-liquid type can be mounted to a two-liquid type head, so that
liquid containers are effectively used. It is another

obj ect of the present invention to provide a liquid container, head
cartridge and a 10 liquid ejecting appagatus, wherein a |liquid container
for a single-liquid type can be nounted to a two- liquid type head, so
that liquid containers are effectively used, while liquid container
for the two- quid type is -prevented fronlbelng nounted to the 15
head to nai ntEhe fh%s§t§%¢l$@9°%@ lhauid ceontpiners avefmewahahle

It is a further obiect of the, present invention to provide a liquid

ej ecting appatBeuliantdeiecting headej ection control nethod, wherein a

single- 20 liquid tyPﬁbé&%Higgcggtgﬁggﬁe%ngspecgnok gﬂédpgggent

invention, there is provided_a liquid container
5 connectable to a liquid jet head, the liquid ejection
head including: a first liquid flow path in fluid
communication with an ejection outlet; bubble
generation region; second liquid flow path distributed
adjacent the first liquid flow path; a movable member
10 disposed faced to the bubble generating region and
displaceable between a first position and a second
position more remote from the bubble generating region
than the first posifion; and wherein the movable
member is displaced from the first position to'the
15 second position by pressure produced by the generation
of the bubble in the bubble generating portion to
dirgct the pressure toward the ejection outlet, thus
_ ejecting the liquid through the ejection outlet:
wherein the container accommodates liquids to be
.20 supplied to the first and second liquid flow paths;
and wherein the container is connectable to both of
the liquid ejection head wherein the first liquid flow
path.and the second liquid flow path are in fluid
communication with each 6ther and a liquid ejection
25 head which is capable of supplying different liquids
to the first and second liquid flow paths.

According to a further aspect of the present



|l iquid container can be nounted to a two-liquid type head wi th high

reliability of the head perfornance. It is a further object
of the present invention to provide a liquid ejecting apparatus 25
wherein even when two-liquid type liquid container is connected to a
head single-liquid type through | nadvertence, the liquid is not
supplied out. -7-

According to an aspect of the present =9-invention, there is provided a
liquid ejecting head cartridge conprising: a liquid ejection head, the
I'iquid ejection head including; a first quuid flow 5 path in fluid
comuni cation with an ejection outl et bbl e _generati on regi on; second

I|quLF fIOﬁ%phﬂgentloﬁrsFP?Egtbﬁ Hﬂ?ﬁégﬁg ?hélﬂF%gtc?Pﬁﬁ?BeFIom/path a

f th bl e
g?gglagegﬁlee%EPhégﬁg§gfi§§$ pggﬂF? gﬁdhﬁagengégc%ﬁgubgsﬁ?gghoﬁgfgdrenDte
fromthe bubbig.gepReibbify: a ﬂ%&%ﬁﬁi‘a EDSw phth BASkILed: wherein the

first and
communication with an ejection outlet; bubble

5 generation region;'second liquid flow path distributed
adjacent the first liquid flow path; a movable member
disposed faced to the bubble generating region and
displaceable between a first position and a second
position more remote from the bubble generating region

10 than the first position; wherein the first and second
liquid flow paths are capable of being supplied with
different first and second liquids, respectively;
wherein the movable member is displaced from the first
position to the second position by pressure produced

15 by the generation of the bubble in the bubble

_generating portion to direct the pressure toward the
ejection outlét, thus ejecting the liquid through the
. ejection outlet; wherein the container accommodates at
least the first liquid, and the container comérising:
_ 20 a preventing member for preventing connection of the
cpntainer to a liquid ejection head not for ejecting
the first liquid.
According to a further aspect of the present
invention, there is provided a liquid ejection

25 apparatus, comprising: a liquid container connectéble

to a liquid jet head, the liquid ejection head

including; a first liquid flow path in fluid



second liquid flow paths are capabl e of being supplied

with different

first 1 and second I|i quids, respectively; wherein the novabl e nmenber
is displaced 15 fromthe first position to the second position by

pressure produced by the generation of the bubble in t he bubbl e
generating portion to direct the pressure toward the ejection outlet,
thus ejecting the liquid t hrough the ejection outlet; and the

cartridge further 20 conprising: a |iqul®-container device for supplying

the liquid to the liquid ejection cartridge, wherein

the liquid

cont ai ner device may have a first liquid cont ai ner acconmopdati ng at

| east the first |iqui

Tauid 25 wiommadcatatn, witer gy aieethan CHbIgd BRREIA om the | ©
second |1 aut 4 bty Lhele BBld 99 FHTHo hen a1delioidell 2N

second liquid W pa vherern

- 8- the Jdiaden? ne $948 ¢ 19¢ud £ F1oW Balth; 2/ BV e mber

disposed faced to the bubble generating region and

5 displaceable between a first position and a second

position more remote from the bubble generating region

. than the first position; wherein the first and second

liquid flow paths are capable of being supplied with

different first and second liquids, respectively:

10 wherein the movable member is diSplaced from the first

position to the second position by pressure produced

.by the generation of the bubble in the bubble

generating portion to direct the pressure toward the

ejection outlet, thus ejecting the liquid through the

15 ejection outlet; wherein the container accommodates

the first and second liquids; the container

comprising: a first liquid supply port for supply the

first liquid; a second ligquid supply port for

supplying the second liquid; wherein the first and

20 second liquid supply ports have different

configurations.

According to a further aspect of the present

invention, there is provided a liquid ejection

apparatus, comprising: a 1iquid ejecting head

25 cartridge comprising a liquid ejection head and a

liquid container device: the liquid ejection head

including; a first liquid flow path in fluid



the liquid ejecting head. Accordi ng to another aspect of the
pr esent I nvention, there is provided a liquid container 5 connectable
toaliquid jet head, the liquid ejection head including: a first
liquid flow path in fluid conmuni cation with an ejection outlet; bubble
generation region; second liquid flow path distributed adj acent the
first liquid flow path; a novable nenber 10 di sposed faced to the bubble
generating region and di spl aceabl e béflmeen a first position and a
second position nore renote fromthe bubble generating region t han
the first position; and wherein the novable menber is displaced from
the first position to the 15 second positio pressuri produced by the

generation  COMBUNigatAeR,MEth,ap,@igGHECER g@%ﬁ?&ﬁiﬁgbﬁ Ption to
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position more remote from the bubble generating region
than the first position; wherein the first and second
iiquid flow paths are capable of being supplied with
different first and second liquids, respectively;
10 wherein the movable member is displaced from the first
position to the second position by pressure produced
by the generation of the bubble in the bubble
generating portion to direct the pressure toward the
ejection outlet, thus ejecting the liquid through the
15 ejection outlet; wherein the liéuid container device
for supplying the liquid to the liquid ejection
~ cartridge, wherein the liquid container device may
have a first liquid container accommodating at least
the first liquid, or a second liquid container
. 20 accommodating third liquid which is different from the
first liquid and from the second liquid and which is
to be supplied commonly to the first and second liguid
flow paths, and wherein the first and second liquid
containers are mountable the liquid ejecting head; the
25 apparatus further comprising: carrying_means fgr

carrying the head cartridge; wherein the first liquid

container is provided with a plurality of electrode



to the first and second liquid flow paths. According to a
further aspect of the present I nvention, there is provided
a liquid container connectable to a liquid jet head, the liquid

ej ection head including: a first liquid flowpath in fluid

comuni cation with an ejection outlet; bubble 5 generation region; second
liquid flow path distributed adj acent the first liquid flow path; a
novabl e nmemnber di sposed faced to thelRBdabbl e generating regi on and

di spl-aceabl e between a first position and a second position nore renote
fromthe bubble generating region 10 than the first position; wherein the
first and second Iigﬁ%ﬂ fl ow_paths are capabl e qof bein led with

di f f erent fir??dénda§€c ﬁF&BPﬂs}1ﬁ€%5eEPP¢éP?Fr is ﬁﬁéwgﬂﬁ%fﬁ%f bvabl e
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generating pory i%QOQnghr%ﬁEhFQﬁe%%?%ﬁ%r§153W%5gﬂ33%ab1e with the
electrode pads of the first and second liquid
5 containers, wherein liquid container can bel
discriminated on the basis of state of connections of
the pins and pads.
According to a further aspect of the present
invention, there is provided a liquid ejection control
10 method for a liquid ejection head; the liquid ejection
head including; a first liquid flow path in fluid
communication with an ejection outlet; bubble
generation region; second liquid flow path distributed
adjacent the first liquid flow path; a movable member
15 disposed féced to tﬁe bubble generating region and
displaceable between a first position and a second
position more remote from the bubble generating region
-than the first position; wherein the first and second
liquid flow paths are capable of being supplied with
20 different first and second liquids, respectively:
wherein the movable member is displaced from the first
position to the second position by pressure produced
by the generatioﬁ of the bubble in the bubble
generating portion to direct the pressure toward the
25 ejection outlet, thus ejecting the liquid through the
ejection outlet; wherein the head is connectable to

both of a first liquid container accommodating at



ejection outlet, thus ejecting the liquid through the ej ection outlet;

wherei n the contai ner accommbdat es at | east the first liquid, and the
contai ner conprising: 20 a preventing nenber for preventing connection of
t he container to a liquid ejection head not for ejecting t he
first liquid. According to a further aspect of the present

I nvention, there is provided a liquid ejection 25 apparatus, conprising: a
| i qui d contai ner connectabl e to a Ligdid jet head, the liquid ejection
head including; a first liquid flowpath in fluid

-10- - communi cation wth an ejection outlet; bubble generation
region; second liquid flow path distributed adj acent the first liquid

flow path; a hesab| theefbest liguidpoand nagegond thgubdpEPRLgdénRerati ng
region and 5 displaceable between_a first position_and a s%cond
posi tion nor eafeaPradating: KRigdpbiguid which ds, @ifsgrent from the

first liéuid and from the second liquid and which is
to be supplied commonly to the first and second liquid

5 flow paths, and wherein the first and second liquid
containers are mountable the liquid ejecting head; the
control method comprising the step of providing
different bubble generating region in the liquid
ejecting head depending on whether the first liquid

10 container or second liquid container is mounted.

According to a further aspect of the present

invention, there is provided a liquid ejection
apparatus, comprising: a liquid ejecting head
cartridge comprising a liquid ejection head and a

15 1liquid container device; the liquid ejection head
including;la first liquid flow path in fluid
communication with an ejection outlet; bubble

‘ generation region; a second liquid flow path
distributed adjacent the first liquid flow path; a
. 20 movable ﬁemher disposed faced to the bubble generating

region and displaceable between a first position and a
second position more remote from the bubble generating
region than the first position; and wherein the
movable member is displaced from the first position to

25 the second position by pressure produced by the
generation of the bubble in the bubble generating

portion to direct the pressure toward the ejection



than the first position; wherein the first and second liquid flow paths
are capabl e of being supplied with different first and second |i quids,
respectively; 10 wherein the novable nmenber is displaced fromthe first
position to the second position by pressure produced by the generation
of the bubble in the bubble generating portion to direct the pressure
toward the ejection outlet, thus ejecting the liquid through the 15
ejection outlet; wherein the container addemodat es the first and
second |iquids; the container conprising: a first liquid supply port
for supply the first liquid; a second liquid supply port for

supplying the second liquid; wherein the first and 20 second liquid supply
ports have di Pu&des, thus ejectdmgathendiquid through the:egegti 3

further aspect of the 5 resent |nvent|on there is prOV|ded a I|qU|d

ej ection optdgtat & “étPFEUF@m&qﬁﬁﬁqﬁg MOPRTIG cartri dge
T qui d ¢ ect i BR4AEa %’re?n%'ur%ehea?c»@ Lt erechind HRA AR 4RV F0 0
liquid container; a control valve for contro;ling
5 supply of the liquid to the liquid ejecting head; a
control portion for controlling the control valve;
wherein the liquid container is pro?ided with a
plurality of electrode pads, and the carrying means is
provided with electrode pins connectable with the
10 electrode pads of the liquid containers, wherein the
control valve is opened to permit supply of the liquid
only when a predetermined connection state between the
pins and pads are established.
In addition, the two-liquid type container
15 1is not erroneously mounted to a one liquid type head.
According to the present invention, a liquid container
for a single-liquid type can be mounted to a'head, and
therefore, the utility is enhanced by effectively
using the liquid container, and the cost can be
. 20 reduced.

The liquid ejecting operation or refreshiqg
operation is carried out in accordance with the
property of the liquid sﬁpplied from the correct
liquid container, identifying the kind of the liquid

25 container mounted to the two-liquid type head, so that
high quality images can be printed, and the

reliability is improved.



comuni cation with an ejection outlet; bubble generation region; second
liquid flow path distributed adj acent the first liquid flow path; a
novabl e nmenber di sposed faced to the bubble generating region and 5

di spl aceabl e between a first position and a second position nore renote
fromthe bubble generating region than the first position; wherein the
first and second liquid fl ow paths are capabl e of being supplied with
different first and second |iquids, resp&btively; 10 wherein the novable
menber is displaced fromthe first position to the second position by
pressure produced by the generation of the bubble in the bubbl e
generating portion to direct the pressure toward the ection outlet,
thus ejecting the IlquﬁGCPﬁﬁbﬁghtPhén §§PEFEcPfoﬁhBuPF§Fen erein the
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5 upder the condition of the continuous ejection, so
that high speed recording and high image quality
recording are accomplished by the high speed liquid
ejection.
In this specifiéation, "upstream" and
10 "downstream" are defined with reséect to a general
liquid flow from a liquid supply source to the
ejection outlet thfough the bubble generation région
(movable member). |
As regards the bubble per se, the
15 "downstream" is defined as toward the ejection outlet
side of the bubble which directly function to eject
the liquid droplet. More particularly, it generally
means a downstream from the center of the bubble with
respect to fhe direction of the general liquid fldw,
. 20 or a downstream from the center.of the area of the
heat generatinglelement with respect to the same.
In this specification, "substantially
sealed" generally means a sealed state in such a
degree that wheh the bubble grows, the bubble does not
25 escape through a gap (slit) around the movable member
before motion of the movable member.

In this specification, "geparation wall" may



to be supplied commonly to the first and second |iquid fl ow paths, and

wherein the first and second liquid containers are nountable the
liquid ejecting head; the 25 apparatus further conprising: carrying neans
for carrying the head cartridge; wherein the first liquid

container is provided wwth a plurality of el ectrode

-12- pads, and the second liquid container is provided with a
plurality of electrode pads, and the carthfng neans is provided with

el ectrode pins connectable with the el ectrode pads of the first and
second liquid 5 containers, wherein |iquid container can be

di scrimnated on the baS|s of state Qf connectlons of tge Elns and
pads. mean 3wy (hich pay, dnciuds sde ng

| Tauid of ect | IPRRERASE & (aharai %n%?r“etéf’o”rhéﬁﬁt SR R i rar
liquid fl(“N‘xEJhdﬂhlééﬂf£n with the ejection outlet from the bubble
generation region, and more specifically means a wall
5 -separating the flow path including the bubble
generation region from the liquid flow path in direct
fluid communication with the ejection outlet, thus
preventing mixture of the liquids in the liquid flow
paths.

10 These and other objects, features and
advantagés of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

15 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWiNGS
Figure 1 is a schematic sectional view of an
example of a liquid ejecting head applicable to the
20 -present invention. |
Figure 2 is a partly broken perspective view
of a liquid ejecting head applicable to the present
invention.
Figure 3 is a schematic view showing pressure
25 propagation from a bubble in a conventional head.
| Figure 4 is a schematic view showing pressure

propagation from a bubble in a head applicable to the



comuni cation with an ejection outlet; bubble generation region; second
liquid flow path distributed adjacent the first liquid flow path; a
novabl e menber 15 di sposed faced to the bubble generating region and

di spl aceabl e between a first position and a second position nore
renote fromthe bubbl e generating region than the first position;
wherein the first and second liquid fl ow paths are capabl e of being
supplied with 20 different first and secpnd |iquids, respectively;

wherein the novabl e nenber is displaced fromthe first position to the
second position by pressure produced by the generation of the bubble

I n the bubble generating portion to direct the pressure toward the 25
ej ecti on out |Ipatesarmusinyegettiony. t he |iquid through the ej ection outlet;
wherein the head is connectable to both of a first |liquid container
accommodat i ng at Figure 5 is a schematic view illustrating | east

the first liquid, and a second |iquid container acco datiqglthird
li qui d whi ch ¥kowii 9% bt 139@id 1R @ head applicable to the present

invention.

5 Figure 6 is a partly broken perspective view
of a liquid ejecting head éccording to a second
embodiment applicable fo the present invention.

Figure 7 is a partly broken perspective view
of a liquid ejecting heéd according to a thi;d

10 embodiment of the present invention.

Figure 8 is a sectional view of a liquid
"ejecting head according to a fourth embodiment.

Figure 9 is a schematic sectional view of a
liquid ejecting.head according to a fifth embodiment

15 of the present invention.

Figure 10 is a sectional view of a liquid
ejecting head (two-path) according to a sixth

. embodiment of the present invention.
Figure 11 is a partly broken perspective view
.20 of a liquid ejeéting head used in the type of Figure

10. |

Figure 12 illustrates an'operatioh of a
movable member.

Figure 13 is a schematic illustration of a

25 liquid ejecting apparatus.

Figure 14 is a block Figure of an apparatus.

Figure 15 is a perspective view of a single-



first liquid and fromthe second liquid and which is to be supplied
comonly to the first and second liquid 5 flow paths, and wherein the
first and second Iiquid containers are nmountable the liquid ejecting
head; the control nethod conprising the step of providing di fferent
bubbl e generating region in the liquid ej ecti ng head dependi ng on

whet her the first liquid 10 container or second liquid container is

nmount ed. According to a furllger aspect of the present

i nvention, there is provided a liquid ejection apparatus, conpri sing:
a liquid ejecting head cartridge conprising a liquid ejection head and
a 15 liquid container device;, the liquid ejection head I ncl udi ng; a
first liquid fuieRigaype, useygcording, oy anc embodiment of dhetion outl et ;
bubbl e generation regign; a second liquid flow path di stributed
adj acent the PreSeNt dRveNGiGR-path; a 20 novabl e menber disposed faced

to the bubble generati reqion and di spl.aceahl e bet we first
position and a se%g‘r%'rﬁo&s[eiq@n A e = &S roft r?? tﬂj(t?;'llgi%fgr ating
region than t L REFell d %&&I : v Eg.}a‘.'m)er S

di spl aced fro% r?e | r%t%;?tgglﬁgo%%t c?wn tq?eluséglétor? [Z.JECI)}SEI ?ﬁlfr\s y pressure
produced by thgventicheneration of the bubble in the bubble generating

Figure 17 is an-illustration of a
configuration at an end of a supply port for the
liquid for a -liquid ejecting head according to an
embodiment of the present invention, wherein (a) is a

10 perspective view, (b) is a perspective view of a
filter portion at an end of a supply port of a single-
liquid type liquid ejecting head according to an
embodiment of the present invention, and (c) is a
perspective view of a filter portion forming an end

15 portion of the suppiy port of a single-liquid type
liquid ejecting head according to an embodiment of the
present invention. |

Figure 18, (a) to (f) shows a modified
example of the first embodiment of the present

20 invention.

Figure 19 shows another modified example of
the first embodiment of the present invention.

Figure 20, (a) to oﬁe (d) shows a further
modified example of the first embodiment of the

25 present invention.

Figure 21 is a perspective view of a two-

liquid type liquid container according to another



portion to direct the pressure toward the ejection

- 14- outlet, thus ejecting the liquid through the ejection

outlet; the apparatus further conprising: nounting means for nounting
the liquid ejecting head and the liquid container; a control valve for
controlling 5 supply of the liquid to the Iiquid ejecting head; a
control portion for controlling the control valve; wherein the liquid
container is provided with a pluralilijg-of el ectrode pads, and the
carrying nmeans is provided with el ectrode pins connectable with the 10
el ectrode pads of the liquid containers, wherein the control valve is
opened to permt supply of the liquid only when a predeterm ned
connecti on statirodinemtnof hthe presestaimveatisonre est abl i shed.

In addition, the two-liquid type container 15 is not erroneously nounted
to a one |liquid type hBkgure 22, Atadrtiongneo(dheshewseat TREGRALI on, a

| i qui d contai ner
modified example of the first embodiment Qf the

present invention.

5 _ Figure 23 is a perspective view of a single-
liquid type liquid container for accommodating a
plurality of ejection liquids according to an
embodiment of the present invention.

Figure 24 is a perspective view of a two-

10 1liquid type liquid container for accommodating a
plurality of ejection liquids according to an
embodiment of the present invention.

Figure 25 shbws an example of an electrode
pad formed on a single-liquid type liquid container.

15 ' Figure 26 shows an example of an electrode
pad formed on a two-liquid type container.

Figure 27 illustrates a structure of a
~ movable member and a first liquid flow path.
Figure 28 is an illustration of a structure
. 20 of a movable member and a liquid flow path.
Figure 29 illustrates another configuration
of a movable member.
Figure 30 shows a relation between an area of
a heat generating element and an ink ejection amount.

25 | Figure 31 shows a positional relation between

a movable member and a heat generating element.

Figure 32 shows a relation between a distance



for a single-liquid type can be nounted to a head, and

‘therefore, the

utility is enhanced by effectively using the liquid container, and the
cost can be 20 reduced. The liquid ejecting operation or
refreshing operation is carried out in accordance with the

property of the liquid supplied fromthe correct

l'i quid cont ai ner,

i dentifying the kind of the liquid 25 container nounted to the two-Iliquid

type head, so that high quality i mages can be printed, and the
reliability is inproved. According to an aspect
of the present I nvention wherein the refilling property is inproved,

the responsivity, stabilized growh of the bubble, and

t he

stabi | i zati onfvbmt an edgel ef arbheatcgeperating slemensr toha EWAGTIMon of

t he conti nuous ejection, so that hig eed record

i ng and hi gh i mage

h s
qual ity r 2dr ai Aysmiacameshppfskbe BpvARdenPgRPESeed | quid

Figure 33 illustrates a positional relation

between a heat generating element and a movable

5 member.

Figure 34 is a longitudinal sectional view of

a liquid ejeéting head according to an embodiment of

the present invention.

Figure 35 is a schematic view showing a

10 configuration of a driving pulse.

Figure 36 is a sectional view illustrating a

supply passage of a liquid ejecting head

the present invention.

applicable to

Figure 37 is an exploded perspective view of

15 &a head applicable to the present invention.

Figure 38 is an illustration of
ejection recording system.

Figure 39 is an illustration of

a liquid

a liquid flow

passage structure of a conventional liquid ejecting

20 head.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Before the embodiment of the present

invention is described, the liquid ejection principle

25 in the liquid ejecting head applicable to the

present invention, with the following first to sixth

examples.



ej ection.

"downstreant are defined with respect to a genera
| i quid supply source to the

outl et

In this specification, "upstreant and 10

t he

liquid droplet. Mire particularly, it gedbefally means a downstream
fromthe center of the bubble with respect to the direction of the
general liquid flow, 20 or a downstreamfromthe center of the area of
t he heat generating elenent with respect to the sane.

this specifictExampleslbstantially

seal ed" generally nmeans a seal ed

I|qU|deowfron1a
ej ection outl et through the bubble
generation region (rmovabl e nenber). As regards the
bubbl e per se, the 15 "downstreant is defined as toward the ejection

side of the bubble which directly function to eject

In

state in such a degree that when_the bubbl e g;oms, w11Eugble does not

25 escape through a gﬂbtPth%§ ﬁ?ﬂﬁﬂﬂethﬁhﬁn9%§F

noti on of the npvabl e nenber

REABR,

$.9

"separat i on mBPFe ﬁﬁyto an improvement in an eJecklonpfgrcéCgﬁh9or

10

15

.20

25

an ejection efficiency by controlling a direction of

propagation of pressure resulting from generation of a

bubble for ejecting the liquid and controlling a
direction of growth of the bubble. Figure 1 is a
schematic sectional view of a liquid ejecting head
taken along a liquid flow path this example, and
Figure 2 is a partlj broken perspectivé view of the.
liquid ejecting head.

The liquid ejecting head of this embodiment
comprises a heat generating element 2 (comprising a

first heat generating element 2A and a second heat

generating element 2B and having a dimension of 40 pm’

X 105 pm as a whole in this embodiment) as the

ejection energy generating element for supplying

thermal energy to the ligquid to eject the liquid, an

element substrate 1 on which said heat generating’
element 2 is provided, and a liquid flow path 10
formed above the element substrate correspondingly to
the heat generating glement 2. The liquid flow path
10 is in flﬁid communication with a common liquid
chamber 13 for supplying the liquid to a plurality of
such iiquid flow paths 10 which are in fluid

communication with a plurality of the ejection outlets

18, respectively.

Bef ore



-16- mean a wall (which may include the novabl e nenber)

I nterposed to separate the region in direct fluid communi cation with
the ejection outlet fromthe bubble generation region, and nore
specifically neans a wall 5 separating the flow path including the bubble
generation region fromthe liquid flow path in direct fluid

comuni cation with the ejection outlet, thus preventing m xture of the
liquids in the liquid flow pat hs. 322~ These and ot her

obj ects, features and advant ages of the present invention will becone
nor e apparent upon a consideration of the follow ng description
of the preferred enbodi nents of the present invention taken in

conjunction with the BAboyecshpam}emgnd sibsgrate in theliguadscr pTI ON OF
l?gnpDFQV\Z):‘\IGS 151% '@a«?jheé'pl'ngl %’g&gbiﬁﬁiegﬁ%crg%@g%%e%l 8‘%&«5‘:\% Ef\llc\’lf'ff(;']:anfl-inon.
Figure 2 1s aoy%a%t léén?:ri(ilé%rézp %rfs %%Cgl\é(ast\iicevﬁ/taterial such as metal

is provided faced to the heat generating element 2.

5 One end of the movable member is fixed to a foundation
(supporting member) or the like provided by patterning
of photosensitivify resin material on the wall of the
liquid flow path 10 or the element substrate. By this
structure, the movable member is supported, and a

10 fulcrum (fulcrum portion) 33 is constituted.

The movable member 31 is so positioned that
it has a fulcrum (fulcrum portion which is a fixed
end) 33 in an upstream side with respect to a general
flow of the liquid from the common liquid chamber 13

15 toward the ejection outlet 18 through the movable
member 31 caused by the ejecting operation and so that
it has a free end (free end portion) 32 in a
downstream side of the fulcrum 33. The movable member
31 is faced to the heat generating element 2 with a

20 gap of 15 pm approx. as if it covers the heat
generating element 2. A bubble'generation region 11
is constituted between the heat generating element 21
and movable member 31. The type, configuration of.
position of the heat generating element or the movable’

25 member is not liﬁited to the ones despribed above, but
may be changed as 1ong.as the growth of the bubble and

the propagation of the pressure can be controlled.



of a liquid ejecting head applicable to the present I nventi on.

Figure 3 is a schematic view showi ng pressure 25 propagation froma bubble
in a conventional head. Figure 4 is a schematic view show ng
pressure propagation froma bubble in a head applicable to the

-17- present invention. Figure 5 is a schematic view
illustrating flow of the liquid in a head applicable to the present
invention. 5 Figure 6 is a pa234y broken perspective view of
a liquid ejecting head according to a second enbodi nent applicable to
the present invention. Figure 7 is a partly broken perspective
Vi ew of aliquid ejecting head according to a third 10 enbodi nent of
the present iForertlieorpurpose of easy wmdprstanding abcthenblowi@fy of a

liquid - ej ecting head according to a fourth enbodi nent.
the liquid which will be described hereinafter, the

liquid flow path 10 is divided by the movable member
31 into a first liquid flow path 14 which is directly
5 in communication with the ejection outlet 18 and a
second liquid flow path 16 having the bubble
generation regioﬁ 11 and the liquid supply port 12.
By causing heat generation of the heat
generating element 2, the heat is applied to the
10 1liquid in the bubble generation region 11 between the
movable member 31 and the heat generating element 2,
by which é bubble is generated by the film boiling
phenomenon as disclosed in U.S. Patent No. 4,723,129.
The bubble and the~pressure caused by the generation
15 of the ‘bubble act mainly on the movable member, soO
that movable member 31 moves or displaces to widely
open tbwarﬁ the ejection outlet side about the fulcrum
~ 33, as shown in Figure 1, (b) and (c) or in Figure 2.
By the displacement of the movable member 31 or the
. 20 staté after the displacement, the propagation of the
pressure caused by the generation of the bubble 40 and
the growth of the bubble 40 per se are directed toward
the ejection outlet 18.
Here, one of the fundamental ejection
25 principles according to the present invention will be
described.

One of important principles of this example



Figure 9 is a schematic sectional view of a liquid ejecting head
according to a fifth enbodi nent 15 of the present invention.

Figure 10 is a sectional view of a liquid ej ecting head (two- path)
according to a sixth enbodi nent of the present invention.,

Figure 11 is a partly broken perspective view 20 of a liquid ejecting head
used in the type of Figure 10. Figure 12 illustrates an
operation of a novabl e nmenber. -24-. Figure 13 is a schematic
illustration of a 25 liquid ejecting apparatus. Figure 14
Is a block Figure of an apparat us. Fi gure 15 is a perspective
view of a single- liquid

type use accof@i Adato mayabiisodember dispesed fageddin ﬁhﬁ/é’(\ﬂ?tﬂrﬁ 40

is displaced from the normal first position to the
displacéd second position on the basis of the pressure
of the bubble generation or the bubble 40 per se, -and

5 the displacing or displaced movable member 31 is
effective to direct the pressure produced by the
generation of the bubble 40 and/or the growth of the
bubble 40 per se toward the ejection outlet 18
(downstream).

10 More detailed description will be made with
comparison between the conventional liquid flow
passage structure not using the movable member and
this example.

Figure 3 is a schematic view illustrating

15 pressure propagation from a bubble in a conventional
head, and Figure 4 is a schematic vieﬁ illustrating a
pressure propagation from a bubble in a head
applicabie to the present invention. Here, the
direction of propagation of the pressure toward the

20 ejection outlet is indicated by Vp, and the direction
of pr0pagation'of the'pressure toward the upstreém is
1nd1cated by Vg. |

In a conventional head as shown in Figure 3
there is not any structural element effective to

25 regulate the direction of the propagation of the
pressure produced by the bubble 40 generation.

Therefore, the direction of the pressure propagation



Figure 16 is a perspective viewof a 2-liquid type use according to an

enbodi nent of the present 5 invention. Figure 17 is an
illustration of a configuration at an end of a supply port for the
liquid for a liquid ejecting head according to an enbodi nent of the
present invention, wherein (a) is a 10 perspective view, (b) is a
perspective view of a filter portion at an end of a supply port of a

si ngl e- liquid type liquid ejecting-p®ad according to an enbodi nment
of the present invention, and (c) is a perspective view of a filter
portion formng an end 15 portion of the supply port of a single-liquid
type | iquid ejecting head according to an enbodi nent of the

present invenefothe is normal to theuserfiace (of the(bybbhewdOaagopdified
exanple of the first enbodinent of the present 20 inventian.
Fi gure 19 shoksdbgeted bwolltV@q andnpherefore, ifcwidely @iE8EEREnt of the
Dot e ke passtans, Anaim LhSed e f5be S08 ke PR e, U
Flgure 21 s 2. RELSPECLLYSadheloR 8oh " Qubstantially the half
5 portion of the bubble closer to the ejection outlet
(V1i-V4), have the pressure cbmponents in the Vp
direction which is most effective for the liquid
ejection. This portion is important since it is
directly contributable to the liquid ejection
10 efficiency, the liquid ejection pressure and the
ejection speed. Furthermore, the component V1 is
closest to the direction of Vap which is the ejection
direction, and therefore, the component is most
effective, and the V4 has a relatively small component
15 in the direction Vp.
On the other hand, in the case of the present
invention, shown in Figure 4, the movable member 31 is
. effective to direct, to the_downstream (ejection
outlet side), the pressure propagation directions V1-
_ 20 V4 of the bubble which otherwise are toward various
directions. Thus, the pressure propagations of bubble
40 are concentrated so that pressure'of the bubble 40
is directly and efficiently contributable to the
ejection. The growth direction per se of the bubble
25 is diredted downstream similarly to the pressure

propagation directions V1-V4, and the bubble grows

more in the downstream side than in the upstream side.



liquid type liquid container according to another

a single-

plurality of ejection lIiquids according to an

liquid type liquid container for accomodating a

enbodi nent of the present invention. Figure 22,
to one (d) shows a further '
t he present -invention. 5

(a)

nodi fied exanple of the first enbodi nent of
Figure 23 is a perspective view of

enbodi nent of the present

i nventi on. Figure 24 is a ¢26spective view of a two- 10

liquid type liquid container for accommobdating a plurality of ejection

| i qui ds according to an enbodi nent of the present invention.

Fi gure 25 shows an exanple of an el ectrode pad forned on a

si ngl e-1i qui dThype thegxpwinidireetion per se of ¥heupebbbesi®ws an

exanpl e of an el ectrode pad forned on a two-liquid t¥ge cont ai ner.
controlled by the movable member, and the pressure

10

15

. 20

25

propagation direction from the bubble is controlled
thereby, so that ejection efficiency, ejection force
aqd ejection speed or the like are fundamentally
improved. .

Referring back to Figure i} the ejecting
operation of the liquid ejecting head in this example
will be described. |

Figure 1, (a) shows a state before the energy

such as electric energy is applied to the heat

.generating element 2, and therefore, no heat has yet

been generated. _

It should be noted that movable member 31 is
so positioned as to be faced at least to the
downstream portion of the bubble generated by the heat

generation of the heat generating element 2. 1In other

wbrds, in order that downstream portion of the bubble

acts on the movable member, the ligquid flow passage
structure is such that movable member 31 extends at
least to the position downstream (downstream of a 1line
passing through the center 3 of the area of the heat
generating element and perpendicular fo the length of
the flow path) of the center 3 of the area of the heat
generating element.

Figure 1, (b) shows a state wherein the heat

generation of heat generating element 2 occurs by the



Figure 27 illustrates a structure of a novabl e menber and a first
liquid flow path. Figure 28 is an illustration of a structure
20 of a novabl e nenber and a |iquid flow path. Figure 29

il lustrates another configuration - of a novabl e nenber.

Figure 30 shows a rel ation between an area of a heat generating

el enrent and an ink ejection anount. 25 Figure 31 shows a
positional relation between- a novabpe-nenber and a heat generating

el enent . : Figure 32 shows a rel ation between a di stance

- 20- froman edge of a heat generating elenent to a ful crum and a
di spl acenent of the novabl e nenber. Figure 33 illustrates a
posi tional reapplboationbef ke eléctrigeemergyntoetbeeheatind a novable 5
menber . Figure 34 is a longitudinal sectional view of a
liquid ej ectiagneratingcetenenttd. aandndoBartnefothe liquid filled

in the bubble generation region 11 is heated by the
thus generated heat so that bubble 40 is generated as
5 a result of film boiling.

At this time, the movable member 31 is
displaced from the first position to the second
position by the pressure produced by the generation of
the bubble 40 so as to guide the propagation of the

10 pressure toward the ejection outlet. It should be
noted that, as described hereinbefore, the free end 32
of the movable member 31 is disposed in the downstream-
side (ejection outlet side), and the fulcrum 33 is |
disposed in the upstream side (common liquid chamber

15 side), so that at least a part of the movable-member
is faced to the downstream portion of the bubble, that
is, the downstream portion of the heat generating

~ element.
Figure 1, (c) shows a state in which the
. 20 bubble 40 has further grown by the pressure resulting
from the bubble 40 generation, the movable member 31
is displaced further. The generated bubble grows more
downstream than upstream, and it expands greatly
beyond a first position (broken line position) of.the

25 movable member. Thus, it is understood that in

accordance with the growth of the bubble 40, the

movable member 31 gradually displaces, by which the



the present invention. Figure 35 is a schematic view showi ng a

10 configuration of a driving pul se. Figure 36 is a sectiona
viewillustrating a supply passage of a liquid ejecting head
applicable to the present invention. Figure 37 is an
expl oded perspective view of 15 a head applicable to the present

I nventi on. Figure 38 is an illustration of a liquid

ej ection recording system -28+gure 39 is an illustration of a
liquid flow . passage structure of a conventional liquid ejecting 20
head. DESCRI PTI ON OF THE PREFERRED EMBODI MENT ' Bef ore
t he enbodi nent of the present I nvention is described, the liquid

ej ection prinprpssurespropagetionudirectionngfhthe bpbbieadlPe thet he
present invention, with the followng first to sixth exanpl es.

direction in which the volume movement is easy,
namely, fhe growth direction of the bubble, are
directed uniformly toward the ejection'outlet, so that

5 ejection efficiency is increased. When the movable
member guides the bubble and the bubble generation
pressure toward the ejection outlet, it hardly
obstructs propagation and growth, and can effigiently_
control the propagation direction of the pressure and

10 the growth direction of the bubble in accordance with
the degree of the pressure.

Figure 1, (d) shows the bubble 40 contracting
and extinguishing by the decrease of the internal
pressure of the bubble after the film boiling.

15 ) The movable member 31 having been displaced
to the second position returns to the initial position
(first position) of Figure 2, (a) by the restoring

. force prbvided by the spring property of the movable
member per se and the negative pressure due to the
. 20 contraction of the bubble. Upon the collapse of
bubble, the liquid flows back from the common liquid
chamber side as indicated by Vpj and Vpy and from the
ejection outlet side as indicated by V. so as to
compensate for the volume reduction of the bubble in

25 +the bubble generation region 11 and to compensate for

the volume of the ejected liquid.

In the foregoing the description has been



-21- (Exampl e 1) Wth this exanple, the description wll

be made as to an inprovement in an ejection force and/or an

ej ection efficiency by controlling a direction of ° 5 propagation of .
pressure resulting fromgeneration of a bubble for ejecting the liquid
and controlling a direction of growh of the bubble. Figure 1 is a
schematic sectional view of a liquid ejecting head taken along a liquid
flow path this exanple, and 10 Figure-29+s a partly broken perspective
view of the . |l iquid ejecting head. The liquid ejecting
head of this enbodi nent conprises a heat generating el enment. 2
(comprising a first heat generating el ement 2A and a second heat 15
generating elnadetagptanthe aperption hsthe nevablepember, cagsed , 55 4
whol e in this enbodinent) as the gbgciion ngﬂ y enFtating el enent
for supplyingdy the;genegation of the hbble and; gj%g?c #89) i quid, an

g S U U R N X
correspondingly {Qje as to refilling of the liquid in the liquid
5 ejecting head of this example.
The liquid supply mechanism will be further
described, referring to Figure 1. When the bubble 40
enters the bubble collapsing process after the maximum
volume thereof (Figure 1, (c)), a volume of the liquid
10 enough to compehsate for the collapsing bubbling
volume flows into the bubble genération region from
the ejection outlet 18 side of the first liquid flow
path 14 and from the bubble generation region of the
second liquid flow path 16. In the case of
15 conventional liquid flow passage structure not having
the movable member 31, the amount of the liquid from
the ejection outlet side to the bubble collapse
; position and the amount of the liquid from the common
liquid chamber thereinto, correspond to the flow
. 20 resistances of the portibn closer to the ejection
outlet than the bubble geheration region and the
portion closer to the common liquid chamber (flow path
resistances and the inertia of the liquid).
Therefore, when the flow resistance at fhe
25 ejection ouflet side is small, a large amount of the
liguid flows into the bubble collapse position from

the ejection outlet side, with the result that



t he heat generating elenment 2. The liquid flow path 10 is in fluid

comuni cation with a conmmon |iquid chanber 13 for supplying the liquid '
to a plurality of 25 such liquid flow paths 10 which are in fluid

communi cation with a plurality of the ejection outlets 18,

respectively. -22-

Above the el enent substrate in the liquid flow path 10, a novabl e
menber or plate 31 in the form of-30<cantil ever of an elastic materi al
such as netal. is provided faced to the heat generating el enent 2.

5 One end of the novable nenber is fixed to a foundation (supporting
menber) or the |jke provided by patterning nS|t| ity resin
material on tWEP%%ﬁWgoFe $¥pction 1?|%ﬁﬁ¥?fld¥i%@lﬁh?0r% ﬁ% oR| y

substrate. tm

10 fulcrun1(f ﬁ%?%o???%ﬁéaéégrgh ﬂ%t?Q E nngggfet'?o%ugﬁgghgdnnsggl2
aﬁrgﬁriglalfi é&ﬁggét69n§9c££gﬁlng the'éjgéf1§nfg£fiefbﬁéylC{Hg1portlon

meniscus retraction increases upon the collapse of

5 bubble with the resuit of longer refilling time
period, thus making high speed printing difficult.

According to this example, because of the

provision of the movable member 31, the meniscus
retraction stops at the time when the movable member

10 returns to the initial position upon the collapse of
bubble, and thereafter, the supply of the liquid to
£fill a volume W2 is accdmplished by the flow through
the second flow path 16 (W1l is a volume df an upper
side of the bubble volume W beyond the first position

15 of the movable member 31, and W2 is a volume of a
bubble generation region 11 side thereof). In the
prior art, a half of the volume of the bubble volume W
is the volume of the meniscus retraction,'but
according to this embodiment, only about one half (W1l)

20 is the volume of the meniscus retraction.
Additionally, the liquid supply for the

volume W2 is forced to be effected mainly from the
upstream of the second liquid flow path along the
surface of the heat generating element side of the

25 movable member 31 using the pressure upon the collapse
of bubble, and therefore, more speedy refilling action

is accomplished.



end) 33 in an upstreamside with respect to a general flow of the
liquid fromthe conmmon |iquid chanber 13 15 toward the ejection outlet 18

t hrough t he novabl e menber 31 caused by the ejecting operation and so
t hat it has a free end (free end portion) 32 in a - downst ream
side of the fulcrum 33. The novabl e nenber 31 is faced to the heat
generating elenent 2 with a 20 gap of 15 pmapprox. as if it covers the
heat generating el enment 2. A bubbF8lgeneration region 11 S
constituted between the heat generating el enent 21 and novabl e nenber
31. The type, configuration or posititon of the heat generating

el ement or the novable 25 nmepher is nqQt limted to the es descri bed
above, but may b@hEHaﬁﬁﬁdggggl8ﬁ§e§srﬁﬁg&3F8ﬂtHsépgtﬁgebubble and

LD P oPROn et BEE BHec B8 oRReC BB Hibh Y, oo, facriag BP0 e
liquid which wi Ll BEnigaRa1PRdaRe €hBALiBYatiBR of the meniscus is
expanded with the result of the deterioration of the
5 image quality. However, according to this embodiment,
the flows of the liquid in the first liquid flow path
14 at the ejection outlet side and the ejection outlet
side of the bubble generation region 11 are-
suppressed, so that vibration of the meniscus is
10 reduced. Thus, according to this example, the high
speed refilling is accomplished by the forced
refilling to the bubble generation region through the
liquid supply passage 12 of the second flow path 16
‘and by the suppression of the meniscus retraction and
15 wvibration. Therefore, the stabilization of ejection
and high speed repeated ejections are accomplished,
"and when the embodiment is used in the field of
recording, the improvement in the image quality and in
the recording speed can be accomplished. _

. 20 The example provides the following effective
function, too. It is a suppression of the propagafion
of the pressure to the upstream side (back wave)
produced by the generation of the bubble. The
pressure.due to the common liquid chamber 13

25 side (upstream) of the bubble generated on the heat
generating element 2 mostly has resulted in force.

which pushes the liquid back to the upstream side



liquid flow path 10 is divided by the novabl e nenber 31 into a first
liquid flow path 14 which is directly 5 in comrunication with the ejection
outlet 18 and a second liquid flow path 16 having the bubble

generation region 11 and the liquid supply port 12. By causi ng
heat generation of the heat generating elenment 2, the heat is applied
tothe 10 liquid in the bubble generation region 11 between the

novabl e menber 31 and t he heat generating2el ement 2, by whi ch a bubbl e
is generated by the filmboiling phenomenon as disclosed in U S. Patent
No. 4,723, 129. The bubbl e and the pressure caused by the generation 15
of the bubble act mainly on the novabl e nenber, so t hat novabl e nenber
31 noves or dibpthcwaved.wi Theyback wapendetemidratesetbet refiidlingt side
about the ful crum 33, as shown in Figure 1, (b) and (c) or in Figure
2. By thefdthe| Adewid: intot khenbigni ﬁiﬁﬁe?aﬁ BY the 20 state after
t he di spl acenent, the grog gatlon of the ressuig caused, g
generation of PFRESBEBLAL khe ppstream gidg, (ki FPSPhEipgLHBP 1gé B&r se are

directed toma

f undanent al g@t}aﬂulg b?ﬁéé;?gguﬁégtfafﬁﬁ ‘to the present invention wll

be dQ§cr|bed. In this example, these actions to the
upstream side are suppressed by the movable member 31,
so that refilling performance is further improved.
Additional description will be made as to the
structure and effect in this example.

10 With this structure, the supply of the liquid
to the surface of the heat generating element 2 and
the bubble generation reéion 11 occurs along the

- surface of the movable member 31 at the position
closer to the bubble generation region 11. With this

15 structure, the supply of the liquid to the surface of

| the heat generating element 2 and the bubble
generation region 11 occurs along the surface of the

_ movable member 31 at the position closer to the bubble
generation region 11 as indicated by Vp,.

. 20 Accordingly, stagnation of the liquid on the surface
of the heat generating element 2 is suppressed, so
that precipitation of the gas dissolved ip fhe liquid
is suppressed, and the residual bubbles not
extinguished are removed without difficulty, and in

25 addition, the heat accumulation in the liquid is not
too much. Therefore, more stabilized generation of

the bubble can be repeated at high speed. In this

Here, one of the - -



One of inportant principles of this exanple

- 24- I s that novabl e nenber di sposed faced to the bubble 40 S

di spl aced fromthe normal first position to the di spl aced second
position on the basis of the pressure of the bubble generation or the
bubbl e 40 per se, and 5 the displacing or displaced novable nenber 31 is
effective to direct the pressure produced by the generation of the
bubbl e 40 and/or the growth of the b8Bbl e 40 per se toward the ejection
outlet 18 - (downstrean). 10 More detail ed description will be
made with conpari son between the conventional liquid flow passage

Figure 3 1o acUBRANENE. y PR, t£OCR, SUPHAY PESRPIESAfe BPoRagation froma

UL, L1 oo BUMSRBLRTy, exBEn 0T QUES, o BusguET et v o
limiting, and the liquid supply passage is
satisfactory if it has an internal wall with such a

5 configuration smoothly extended from the surface of
the heat generating element that stagnation of the
liquid occurs on_the heat generating element, and eddy
flow is not significantly caused in the supply of the
liquid.

10 The supply of the liquid into the bubble
generation region may occur through a gap at a side
portion of the .movable member (slit 35) as indicated
by Vpi. In order to direct the pressure upon the:
bubble generation further effectively to the ejection

15 outlet, a large movable member covering the entirety
of the bubble generation region (covering the surface

" of the heat generating element) may be used, as shown
in Figure 2. Then, the flow resistance for the liquid
between the bubble generation region 11 and the region

20 of the first liquid flow path 14 close to the ejection
outlet is increased by the restoration of the movable
member to the first position, so that flow of :-the
liquid to the bubble generation region 11 can be
suppressed. However, according to the head structure

25 of this example, there is a flow efféctive to supply
the liquid to the bubble generation regibn, the supply

performance of the liquid is greatly increased, and



applicable to the present invention. Here, the direction of propagation
of the pressure toward the 20 ejection outlet is indicated by VA and the
di rection of propagation of the pressure toward the upstreamis

I ndi cated by VB. In a conventional head as shown in Figure 3,

there is not any structural elenent effective to 25 regulate the direction

of the propagation of the pressure produced by the bubble 40

generati on. Therefore, the direction3#~ the pressure propagation

- 25- of-the is normal to the surface of the bubble 40 as

i ndicated by VI-V8, and therefore, is wdely directed I n the passage.
Anmong these diirections, those of the pressurelgropagation from

substanti al | y therefore. sven, dfothe moyabis,menbs _ S qayens Wection
QUL Et  os. Vil olE s IEe ER S e (ORI I @fdction U TOCTON
efficiehcy, the supply performance of the liquid is
not deteriorated.
5 | Figure 5 is a schematic view illustrating
flow of the liquid in this example.

The positions of the free end 32 and fhe
fulcruﬁ 33 of the movable member 31 are such that free
end 32 is relatively downstream of the fulcrum 33, as

10 shown in Figure 5 example. With this structure, the
function and effect of guiding the pressure
propagation direction and the direction of the growth
of the bubble to the ejection outlet 18 side or the
like can be efficiently assured upon the bubblé

15 generation. Additionally, the positional relation is
effective to accomplish not only the function or
effect relating to the ejection but also the reduction
of the flow resistance through the liquid flow path 10
upon the supply of the liquid thus pérmitting the high

_ 20 speed refilling. When the meniscus M retracted b the
ejection as shown in Figure 5, returns to the ejection
outlet 18 by capillary force or when the liquid supply
is effected to compensate for the collapse of bubble,
the positions of the free end and the fulcrum 33 are

25 such that flows 81, S9 and 33 through the liquid flow
path 10 including the first liquid flow path 14 and

the second liquid flow path 16, are not impeded.



ejection. This portion is inportant since it is directly
contributable to the liquid ejection 10 efficiency, the liquid ejection

pressure and the ej ection speed. Furthernore, the conponent VI is
closest to the direction of VA which is the ejection direction, and

t herefore, the conponent is nost effective, and the V4 has a relatively
smal | conponent 15 in the direction VA On the other hand, in
the case of the present i nvention,-3%ewn in Figure 4, the novable
menber 31 is . effective to direct, to the downstream (ejection

outlet side), the pressure propagation directions Vl- 20 V4 of the bubble
whi ch otherwi se are toward vari ous directions. Thus, the pressure

propagations of bubbl gMore paptigulash¥eninathissembadimgptssdbe of the
bubbl e 40 is directly and efficiently contribytable o the
ciectton. ThedgsGrthed heteltheforeccthe Fresounsi a2 95 Fbo.pPEaple
dounst a1 JABLLYs G BECBASEE Y Sqaene s ERARTHRb REnt RECHRIS VI Vs o
si de. center 3 of the area which divides the heat generating ' -
5 element 2 into an upstream region and a downstream
region (the line passing through the center (central
portion) of the area of the heat generating element
and perpendiqular t0 a direction of the lehgth of the
liquid flow path). The movable member 31 receives the
10 pressure and the bubble 40 which are greatly
contributable to the ejection of the liquid at the
downstream side of the area center position 3 of the
heat generating element 2, and it guides the force to
the ejection outlet side, thus fundamentally improving
15 the ejection efficiency or the ejection force.

Further advantageous effects are provided
using the upstream side of the bubble 40, as described
hereinbefore. _

In the structure of this example, the

20 instantaneous mechanical displacement of the free end
of the movable member 31 is considered as contributing
to the ejection of the liquid.

(Example 2)
Figure 6 is a partly broken perspective view
25 of a liqﬁid ejecting head according to a second
embodiment applicable to the present-inventién.

In Figure 6, shows a_staté in which the



- 26- Thus, the growth direction per se of the bubble is

controll ed by the novabl e nenber, and the pressure pr opagati on
direction fromthe bubble is controlled t hereby, so that ejection
efficiency, ejection force 5 and ejection speed or the |like are
fundanental |y | mpr oved. Referring back to Figure 1, the
ej ecting operation of the liquid ejecting head in this exanple

wi |l be described. 10 Fi gure-36-(a) shows a state before the
ener gy such as electric energy is applied to the heat

generating element 2, and therefore, no heat has yet been gener at ed.

It should be noted that novabl e menber SO gosition d as_to be
faced at | eashoygblgemember H%wﬂ%??%ﬁﬁ?ﬂoﬁ??ﬁhlﬁf1?h§ EuﬁBPEnzenEPgted by

words. i n or dBr SHAYE Bothe %&%%Bﬁt ofgr norebiacppmber Ta 1, T80 he
novabl e nenbeiﬂaégg}lbgg % Fgfééaﬁ§31€Q°P§trughuEﬁ |§a§¥§g t hat novabl e

menber 31 ext POSI owisEr e2m Cdownst r eam of

aline Béﬁ%&?gthafBuﬂﬂléhseﬁaesetoﬁ ebgliBR 3ie3g0f the heat

5 substantially sealed from the ejection outlet 18
(between A and B, there is a flow passage wall to
isolate the paths).

A foundation 34 is provided at each side, and
between them, a liquid supply passage 12 is
10 constituted. With this structure, the liquid can be
supplied along a surface of the movable member 31
faced to the heat generating element side and from the
liquid supply passage having a surface Substantially
flush with the surface of the heat generating element
15 ;2 or smoothly continuous tﬁerewith.
When the movable member 31 is at the initial
position (first position), the movable member 31 is
. close to or closely contacted to a'downstream wall 36
| disposed downstream of the heat generating element 2
_ 20 and heat generating element side walls 37 disposed at
the sides of the heat generating element, so that
-ejection outlet 18 side of the bubble generation
region 11 is substantially sealed. Thus, the pressure
produced by the bﬁbble at the time of the bubble

25 generation and'particularly.fhe pressure downstream of

| the bubble, can be concentrated on the free end side

of the movable member, without releasing the pressure.



generating el enent and perpendicular to the | ength of the fl ow path)
of the center 3 of the area of the heat 25 generating el enent.

Figure 1, (b) shows a state wherein the heat . generation of heat
generating el enent 2 occurs by the

-27- application of the electric energy to the heat generati ng
element 2, and a part of the liquid filled I n the bubbl e generation
region 11 is heated by the t hus gene3ated heat so that bubble 40 is
generated as .5 a result of filmboiling. At this tinme, the
novabl e menber 31 is di splaced fromthe first position to the second
position by the pressure produced by the generation_of t he, bubbl e 40 so
as to gui de the propaghti®he ctingeof Tthereakiarse ofirpubhlee) ER8i on outlet.

It shoul d be not ed that,_as descri bed herejpbefore he fr end 32
of the novablBC %rm%HP?E ﬁfsﬁ%g%ﬁn§nt?h %o#hg? B 1t16n, " Ehe

ejection outlet side of the bubble generation region
31 is substantially sealed, and therefore, the

5 meniscus retracfion is suppressed, and the liquid
supply to the heat generating element is carried out
with the advantages described herein before. As
regards the refilling, the same advantageous effects
can be provided as in the foregoing embodiment.

10 In this example, the foundation 34 for
supporting and fixing the movable member 31 is
provided at an upstream position away from the heat
generating element 2,Ias shown in Figure 3 and Figure
7, and the foundation 34 has a width smaller than the

15 1liquid flow path 10 to supply the liquid to the liquid
supply passage 12. The configuration of the
foundation 34 is not limited to thié structure, but
may be ényone if smooth refilling is accomplished.

In this embodiment, the clearahce between the
20 movable member 31 and the cleafance is 15 pm approx.,
but the distance may be changed as long as the
pressure produced by the bubble generation is
sufficientlf propagated to the movable member.
{Example 3)

25 Figure 7 is a partly broken perspective view

of a liquid ejecting head according to a third

embodiment of the present invention.



side (ejection outlet side), and the fulcrum33 is di sposed in the
upstream side (common |iquid chanber 15 side), so that at |east a part of
t he novabl e nenber is faced to the downstream portion of the bubble,
t hat ~is, the downstream portion of the heat generating el enent .
Figure 1, (c) shows a state in which the 20 bubble 40 has further grown by
the pressure resulting fromthe bubble 40 generation, the novable
menber 31 i s displaced further. The3@enerated bubble grows nore
downstream t han upstream and it expands greatly beyond a first
position (broken line position) of the 25 novable nenber. Thus, it is
understood that in accordance with the growh of the bubble 40, the
novabl e menber 31-gr adEibnyedi’s phowss posj tienald medation among the

- 28- pressure propagation direction_qf the bubble 40, the-
direction in RepobRe H@“@Glagﬂfﬁgnﬁ'@gﬁ'é’ﬂt' pubble, generatigns tpere, ang owt h

directio
n of E % %%gghib %L%ber in one liquid flow path.

In most of the foregoing examples, the
5 pressure of the bubble generated is concentrated
toward the free end of the movable member 31, by which
the movement of the bubble is concentrated to the
ejection side 18, simultaneously with the quick motion
of the movable member 31.

10 In this embodiment, a latitude is given to
the generated bubble, and the downstream portion of
the bubble (at the ejection outlet 18 side of the
bubble) which is directly influential to the droplet
ejection, is regulated by the free end side of the

15 movable member 31.

As compared with Figure 2 (first embodiment),
the head of Figure 7 does not include a
projection (hatched portion) as a barrier at a
downstream end of the bubble generating region'on the
_ 20 element substrate 1 of Figure 2. In other words, the
free end region and the opposite lateral end regions
of the movable member 31, is open to the ejection
outlet region without substantial séaling of the
bubble generating region in this embodiment.

25 Of the downstream portion of the bubble

directly contributable to the liquid droplet ejection,

the downstream 1eading end permits the growth of the



directed uniformy toward the ejection outlet, so that 5 ejection

efficiency is increased. Wien the novabl e nmenber gui des the bubble
and the bubbl e generation pressure toward the ejection outlet, it
hardl y obstructs propagation and growh, and can efficiently
control the propagation direction of the pressure and 10 the grow h
direction of the bubble in accordance w th the degree of the
pressure. - Figure 1, (d) s88®s the bubbl e 40 contracting
and extingui shing by the decrease of the internal pressure of the
bubbl e after the filmboiling. 15 The novabl e menber 31 having

peen i S aCcfte, bl URgSR6504, PO IR Nk, Wil PO=11 |

; orin orce provided by

th [ . I ; ; ti
557113, B S5k RS TOUEH 30 e BRLIE! 36, sttt v

pressure due to t ontraction o le. 'apse_of
bubbl e, the | iy §-bkaWreDagkeltel WpwasdPRY N@dst in thehanber side as

i ndicated by VD1 and VD2 and fromthe ejection outlet side as

i ndi cated by Yeowagtaeamd portiont (Hoaipdiient Foridee ofoVBTE N ediriredB)Of the
bubbl e in 25 the bubbl e generation region 11 and to conpensate for

t he vol uneSof fuhetdjonst athch ¢hat free end portion f the movadbiley t he
description has been
: member is added to the bubble growth at the downstream
end portion. Therefore, the ejection efficiency is
iﬁproved, similarly to the foregoing embodiment. As
compared with the foregoing examples, the structure of
10 this embodiment is better in the responsivity of the
driving of the heat generating element.
In addition, the structﬁre is-simple so that
manufacturing is easy.
The fulcrum portion of the movable member 31
15 in this example, is fixed to one foundation 34 having
a width smaller than the surface portion of the
movable member 31. Therefore, the liquid supply to
the bubble genération region 11 upon the collapse of
bubble occurs along both of the lateral sides of the
20 foundation (indicated by an arrow). The foundation
may be in another form if the liquid supply
performance is assured.
In the case of this example, the existence of
the movable member 31 is effective to control the flow
25 into the bubble generation region from the upper part

upon the collapse of bubble, the refilling for the

supply of the liquid is better than the conventional



- 29- made as to the operation of the novabl e nenber caused by

the generation of the bubble and the ejecting operation for the

| i quid, and now the description wll be made as to refilling of the
liquid in the liquid 5 ejecting head of this exanple. The
liquid supply nmechanismw || be further described, referring to Figure
1. When the bubble 40 enters the bubble collapsing process after the
maxi mum vol une thereof (Figure 1, t49¥, a volune of the liquid 10
enough to conpensate for the coll apsing bubbling volunme flows into the
bubbl e generation region from the ejection outlet 18 side of the first

[Lau 0 1o e fodds a0l SFELOEBUBA 95 SR el BRAE", Tt 11 o
R B L Ry e
also decreased thereby. .
In a preferable modified embodiment of the
5 example, both of the lateral sides (or only one
lateral side) of the movable member 31 are
substantially sealed for the bubble generation region
11. With such a structﬁre, the pressure toward the
lateral side of the movable member is also directed to
.10 the ejection outlet side end portidn, so that ejection
efficiency is further improved.
(Example 4)
In this example, the ejection power for the
ligquid by the mechanical displacement is further
15 enhanced.
Figure 8 is a cross-sectional view of such a
head structure usable with the present invention.
In figure 8, the movable member is extended
such that position of the free end 32 of the movable
20 member 31 is positioned further downstream of the
ejection outlet side end of the heat generating
element 2. By this, the displécing'speed of the
movable member 31 at the free end position 32 Can be
increased, and therefore, the pfoduction of the
25 ejection power by the displacement of the movable
member 31 is further improved.

In addition, the free end 32 is closer to the



position and the anount of the liquid fromthe conmon | i qui d chamber
thereinto, correspond to the flow 20 resistances of the portion closer to

the ejection outl et than the bubble generation region and the

portion closer to the common |iquid chanmber (flow path resi st ances
and the inertia of the |iquid). Therefore, when the flow
‘resi stance at the 25 ejection outlet side is snall, a |l arge anobunt of the
liquid flows into the bubble collapse p6§ﬂrlon from the ejection
outlet side, with the result that

- 30- meni scus retraction is Iarge Wth the reduction.of the flow

h { i
cf acti on of {1 En8REGOR neclet harbind: chaf ap, B ERERoBengLC0°, 22 e
col | apse of ?.mﬁﬂﬁ%@ tgnhh%hégﬁﬁfre(?f £he"gFowtl de 't@%ccﬂu%%m geriod,

t hus making h spee print I ng to this
exanpl e, becaugﬁ 21 Eaﬁcentrﬁi:ea' tbraraf th@e sFapihliz e didection, he

nmeni scus
thus assuring the better ejection.

5 In response to the growth speed of the bubble
40 at the central portion of the pressure of the
bubble, the movable member 31 displaces at a
displacing speed Rl1. The free end 32 which is at a
position further than this position from the fulcrum

10 33, displaces at a higher speed R2. Thus, the free
end 32 mechanically acts on the liquid at a higher
speed to increase the ejection efficiency. The free
end configuration is such that, as is the same as in
Figure 7, the edge is vertical to the liquid flow,'bf

15 which the pressure of the bubble 40 and the mechanical
function of the movable member 31 are more efficiently
contributable to the ejection.

(Example 5)

Figure 9 is a schematic sectional view of a

20 liquid ejecting head of example 5 applicable to the
present invention.

As is different from the foregoing
embodiment, the region in direct fluid communication
.with the ejection outlet 18 is not in fluid

25 communication with the liquid chamber, and therefore,
the structure is simplified. The liquid is supplied

only from the liquid supply passage 12 along the



retraction stops'at the tinme when the novable nenber 10 returns to the

initial position upon the coll apse of bubbl e, and thereafter, the
supply of the liquid to fill a volume W2 is acconplished by the flow

t hr ough the second flow path 16 (W is a volune of an upper si de of
t he bubbl e vol une Wbeyond the first position 15 of the novabl e nenber 31,
and W2 is a volune of a bubbl e generation region 11 side thereof). In
t he prior art, a half of the vol une4®+ the bubble vol umre W is the
vol une of the. meniscus retraction, but according to this enbodi nent,
only about one half (W) 20 is the volune of the meniscus retraction.
Additionally, the liquid supgl for the =~ volupe W2 is fqorced to be

ef fect ed mai nYrfaem ehethe ugb%?r@%ﬂ?ﬁ?t%ﬂ% TegdfB Fidei 9%1 EB® path al ong

e er o1 BESeRLe FEmbER sfkgh. Beg) SAR52°b8° 4Rl hian 3 V01 ©
therefore, mofg.sRgesy, "eht! bbSPtShhe re1atibi 8ECRHR' £318un 33
| relative to the ejection outlet 18 and the structure
5 of facing to the heat generating element 2 are similar
to the above-described embodiment.

According to this example, the advantageous
efﬁects in the ejection efficiency, the liquid éqpply
performance and so on described above, are |

10 accomplished. Particularly, the retraction of the
meniscus is suppressed, and a forced refilling is
effected substantially thoroughly using the pressure
upon the collapse of bubble.

Figure 9, (a) shows a state in which the

15 bubble generation is caused by the heat generating
element 2, and Figure 9, (b) shows the state in which
the bubble is going to contract. At this time, the
returning of the movable member 31 to the init;al
position and the liquid supply by S3 are effected.

20 In Figure 9, (c), the small retraction M of
the meniscus upon the returning to the initial
position of the movable member, is being compensated
for by the refilling by the capillary force in the
neighborhood of the ejection outlet 18. :

25 (Example 6)

In this example, the same ejection principle

is used, and the liquid wherein the bubble generation



- 31- When the high speed refilling using the pressure

upon the collapse of bubble is carried out in a conventional head, the
vi bration of the neniscus is expanded with the result of the
deterioration of the 5 image quality. However, according to this

enbodi nent, the flows of the liquid in the first liquid flow path

14 at the ejection outlet side and the ejection outl et side of the
bubbl e generation region 11 are sup@Bessed, so that vibration of the
meni scus is 10 reduced. Thus, according to this exanple, the high

speed refilling is acconplished by the forced -refilling to the bubble
generation region through the liquid suppl{ passage 12 of the second

flow path 16 18 ca&ﬁaegy°Pﬁe(§Hﬁbﬂ§sgﬁaﬁréFlpﬁe ion and 15

vi bration. Therefqre stabil.izatiqgn f ej ecti h speed
repeated ejec i@?f'g'da?"éuﬁ’g'c&ﬁpf"iaéﬂég ejec egnde\ﬂi? % m?ﬁi i s used
in the field terecordlng the i nprovenent in the I mge quality and in
the recording sﬁée can be acconplished. 20 The exanpl e provi des
the follow ng effecti vg. ure 1074l AN sddthatile isdcti &SSP 19 4 he
propagati on of ressure to the upstrean1S|J ack mdvg)

5 d_i-rectlon of flow of the liquid, of the liquid
' ejecting head according to this embodiment.

In the liquid ejeéting head, there is
provided a second liquid flow path 16 for the bubble
generation liquid on an element substrate 1 provided

10 with a heat generating element 2 for applying thermal
energy for generating the bubble in the liquid, ahd
there is further provided, on the second liquid flow
path 16, a first liquid flow path 14 for the ejection
liquid, -in direct communication with the ejection °

-13  outlet 18. The upstream side of the first liquid flow
path is in fluid communication with a first common
liquid chamber 15 for supplying the ejection liquid
into a plurality of first liquid flow paths, and the
upstream side of the second liquid flow path is in

20 fluid communication with the second common liquid
chamber for supplying the'bubble generation liquid to
a plurality of second liquid flow paths. In the case
that bubble generation liquid and ejection liquid are
the same liquids, the number of the common liquid

25 chambers ﬁay be one. |

Between the first and second liquid flow

paths,'there is a separation wall 30 of an elastic



produced by the generation of the bubble. The pressure due to the
common |iquid chanber 13 25 side (upstream of the bubble generated on the
heat generating elenent 2 nostly has resulted in force whi ch
pushes the liquid back to the upstream side

- 32- (back wave). The back wave deteriorates the ref|II|ng of
the liquid into the liquid flow path by the pressure at the upstream
side, the resulting notion of the Hd44eid and the inertia force. 5

In this exanple, these actions to the upstream si de are suppressed by

t he novabl e nenber 31, so that refilling perfornance is further

| mpr oved. Addi ti onal _description w be nmade as to the

structure andméFF€&P1|ﬁthlése?&ﬁBﬂes° that flrSt fLﬂH:W@HH §4S@P9bture.

h I f I d f f I
2 and Y B eRRg. faew: path 45 Bfe Fepelre) oddt HE Sabe ol Taca of
the nnvable n%EB%rmiklﬁb BgetBBSBBbBHe generation liquid and the

ejection liquid should be minimum, the first liquid
5 flow path 14 and the second liquid flow pafh 16 are
preferably isolated by the partition wall 30.
However, when the mixing to a certain extent is
perﬁissible, the complete isolatibn is not inevitable.
The movable member 31 is in the form of a
10 cantilever wherein such a portion of separation wall
as is in.an upward projected space of the surface of
the heat generating element 2 (ejection pressure
generating region, region A and bubble generating:
region 11 of the region B in Figure 18) constitutes a
15 free end by the provision of the slit 35 at the-
ejection outlet side (downstream with respect to the
flow of the liquid), and the common liquid chamber
(15, 17) side thereof is a fulcrum or fixed portion
33. This movable member 31 is located faced to the
_ 20 Dbubble generating region 11 (B), and therefore, it
functions to open toward the ejection outlet 18 side
of the first liquid flow path upon bubble generation
of the bubble generation liquid (in the direction
indicated by the arrow, in the Figure). In an example
25 of Figure 11, too, a partition wall 30 is disposed,
with a space for constituting a second liquid flow

path 16, above an element substrate 1 provided with a



closer to the bubble generation region 11. Wth this 15 structure, the

supply of the liquid to the surface of the heat generating elenent 2
and the bubbl e generation region 11 occurs along the surface of the
novabl e menber 31 at the position closer to the bubble generation
region 11 as indicated by VD2. 20 Accordingly, stagnation of the Iiquid on
the surface of the heat generating elenent 2 is suppressed, so

that precipitation of the gas dissol ved=#d-the liquid I S suppressed,
and the residual bubbl es not extingui shed are renoved w t hout

difficulty, and in 25 addition, the heat accunulation in the liquid is not

too much. Therefore, nore stablllzed generation o he bubble can be
repeat ed at h?%% S%@%gratﬁngh;§31stor portion as &he he % C33.

O e BEabt IS eI R EIES BageraBdBB ARy [ B
s applying an electric signal to the heat generating
resistor portion.
5 As for the positional relation among the
fulcrum 33 and the free end 32 of the movable member
31 and the heat generating element 2, are the same as
in the previous example.
In the previous example, the description has
10 been madé as té the relation between the structures of
the liquid supply passage 12 and the heat generating
element 2. The relation between the second liquid flow -
path 16 and fhe-heat generating element 2 is the same
in this example. |
15 The operafion of the liquid ejecting head of
this example will be described.
Figure 12 illustrates an operation of a
movable member.
The used ejection liquid in the first liquid
20 flow path 14 and the used bubble generation liquid in
the second liquid flow path 16 were the same water
base inks._ By the heat generated by the heat
generating element 2, the bubble generation liquid in
the bubble generation region in the second liquid flow
25 path 12 generates a bubble 40, by film boiling
phenomenon as described hereinbefore (U.S. Patent No.

4,723,129).



satisfactory if it has an internal wall wth such a 5 configuration

snoot hly extended fromthe surface of the heat generating el enent that
stagnation of the | i quid occurs on the heat generating el enent, and
eddy flowis not significantly caused in the supply of the

liquid. 10 The supply of the liquid into the bubble

generation region may occur through a gap at a side portion of the
novabl e menber (slit 35) as indicated =-46-by VDLl. In order to direct the
pressure upon the bubbl e generation further effectively to the
ejection 15 outlet, a | arge novabl e menber covering the entirety of

t he bubbl e generation region (covering the surface of the heat

generating el ement) naythéhiScgxamplenofhe bubble gengrationThen the flow
e oo B AT A 2
ou 61157 1t Bt Bl SHRAMP B S O B, gl

0500t i s oxEegion Atz B Nt oMY pa el B kbl WRBIRK BT
the bubbl esgeganalria®l on®dis°Propagaté’l concent RYdAVRICEHY ndvadiguid is

greatly increased, and

member 31 side in the ejection pressure generation
portion, by which the movable member 31 is displaced
from the position indicated in Figure 12, (a) toward
the first liquid flow path 14 side as indicated in

10-_Figure'12, {b) with the growth of the bubble 40. By
the operation of the movable member, the first liquid
flow path 14 and the second liquid flow path 16 are in -
wide fluid communication with each other, and‘the
pressure produded by the generation of the bubble 40

15 is mainly propagated toward the ejection outlet in the
first liquid flow path 14 (direction A). By the
propagation of the pressure and the mechanical
displacement of the movable member 31, the liquid is
ejected through the ejectibn outlet.

. 20 _ Then, with the contraction of the bubble, the
movable member 31 returns to the position indicated in
Figure 12, (a), and corréspondingly, an amount of the
liquid corresponding to the ejection liquid is
supplied from the upstream in the first liquid flow

25 path 14.. In this embodiment, the direction of the
liquid supply is codirectional with the closing of the

movable member 31 as in the foregoing embodiments, the



- 34- therefore, even if the novabl e nenber 31 covers the bubbl e
generation region 11 to i nprove the ejection efficiency, the supply
performance of the liquid is not deteriorated. 5 Figure 5is
a schematic view illustrating flow of the liquid in this exanple.

The positions of the free end 32 and the ful crum 33 of the novable
menber 31 are such that free end 32 is relatively downstream of the
fulcrum 33, as 10 shown in Figure 5 exéﬁﬁre. Wth this structure, the
function and effect of guiding the pressure propagation direction and
the direction of the growth of the bubble to the ejection outlet 18

he direction of tl o
gencration. ARt G i “LLaRHECka noE LhFdaHCRy ' Bhe libiabae ® |

acconpli sh no&e@gé¥_§f§ function or effect relating to the ejection .
but al so the reduction of the flow resistance through the liquid flow

path 10 'The major functions and effects as regards
the propagation of the bubble generation pressure with
5 the displacement of the movable member 31, the
direction of the bubble growth, the prevehtion.of the
back wave and so on, in this embodiment, are the same
as with the first embodiment, but the two-flow-path
structure is advantageous in the following points.

10 The ejection liquid and.fhe bubble generation
liquid may be separated, and the ejection liquid is
ejected by the pressure produced in the bubble
generation liquid. Accordingly, a high viscosity
liquid such as polyethylene glycol or the like with

15 which bubble generation and therefore ejection force
is not sufficient by heat application, aﬁd which has
not been ejected in good order, can be ejected. For
example, this liqﬁid is supplied into the first liquid
flow path, and liquid with which the bubble generatioh

20 is in good order is supplied into the second path 16
as the bubble generation liquid, an example of the
bubble generation liquid a mixture liquid (1 - 2 cP
approx. of ethanol and wafer 4:6). By doing so, the
ejection liquid can be properly ejected.

25 Additionally, by selecting as the bubble
generation liquid a liquid with which the deposition

such as burnt deposit does not remain on the surface



upon the supply of the liquid thus permtting the high 20 speed

refilling. Wen the neniscus Mretracted b the ej ection as shown in
Figure 5, returns to the ejection outlet 18 by capillary force or when
the Iiquid supply is effected to conpensate for the coll apse of

bubbl e, the positions of the free end and the fulcrum 33 are 25 such
that flows S1, S2 and S3 through the liquid flow path 10 including the
first liquid fl ow path 14 and the sé&8ond liquid flow path 16, are not

I npeded. : - - 35- Mor e
particularly, in this enbodi nent, as descri bed hereinbefore, the free

end 32 of the ﬁblg nenber 3 is faced to a _down hre m_posi tion of

t he cent@?ng 8 Rk g?@ﬁrﬁﬁﬁﬁﬁ 8?9?8@? FH%“hEBPngg 8r§F| g 5 el enent
2 int ; ' . . egi f |4l '

Chrough t he- cBRESECPELRRY  #Ad BubBERCHEERTarion 18RRI TIGE 8 PSS! NO

generating el ggdke tne B6pAS’8388kaHA" ' #n8 dbboaLiedcRinele |ength of

effects in the foregoing embodiments are also provided
5 in this embodiment, the high viscous liquid or the
like can be ejected with a high ejection efficiency
and a high ejection pressuré.
Furthermore, liquid which is not durable
against heat is ejectable. In this case, such a
10 1iquid is supplied in the first liquid flow path 14 as
the ejection liquid, and a liquid which is not easily
altered in the property by the heat and with which the
bubble generation is in good order, is supplied in the
second liquid flow path 16. By doing so, the liquid
15 can be ejected without thermal damage and with high
ejection efficiency and with high ejection pressure.
The description will be made as to a liquid
ejection recording device carrying'a liquid éjecting
head of the foregoing Examples 1 - 6.
.20 ' Figure 13 is a schematic illustration of a
liquid ejecting apparatus.
In this example, the ejection liquid is ink.
The apparatus is an ink ejection fecording apparatus.
the liquid ejecting device compriseé a carriage HC to
- 25 which the head cartridge comprising a liquid container
portion 90 andlliquid ejecting heéd portion 201 which

are detachably connectable with each other, is



liquid fl ow path). The novabl e menber 31 receives the 10 pressure and the

bubbl e 40 which are greatly contributable to the ejection of the
liquid at the downst ream si de of the area center position 3 of the
heat generating elenent 2, and it guides the force to the ejection
outl et side, thus fundanentally inproving 15 the ejection efficiency or
the ejection force. Furt her advantageous effects are provi ded
usi ng the upstream side of the bubble 4649as descri bed her ei nbef ore.
In the structure of this exanple, the 20 instantaneous nechani cal

di spl acenent of the free end of the novable nenber 31 is considered as

COM U1 e hBrb, FhECkheRsaheL BE, b by prpoatt € 2 | g
according Lo g,second, oo SHRRILEERLEARAIGARLE WAL A sddi et on-

In Figure 6,

- 36- as a recording sheet or the like fed by a recording

material tranqurting means.

5 _ When a driving signal is supplied to the
liqﬁid ejecting means on the carriage from unshown
driving signal supplf means, the recording liquid is
ejected to the recording material from the liquid

.ejecting head 201 in response to the signal.

10 The ligquid ejecfing apparatus of this example
comprises a motor 111 as a driving source for driving
the recording material transporting meaﬁs and the
carriage, gears 112, 113 for transmitting the power
frdm the driving source to the carriage, and carriage

15 shaft 115 and so on. By the recording device and the
liquid ejecting method using this recording device,
good prints can be provided by ejecting the liquid to
the varioﬁs recording material. Figure 14 is a block
diagram of the entirety of the device for carrying out

20 ink ejection recording using the liquid ejecting head
and the liquid ejecting method applicable to the
present invention.

The recording apparatus receives printing
data in the form of a control signal from a host

25 computer 300. The printing data is temporarily stored
in an input interface 301 of the printing apparatus,

and at the same time, is converted into processible



novabl e menber is displaced (bubble is not shown), and B shows a state

in which the novable nenber is inits initial position (first

position). In the latter state, the bubble generation region 11 is 5
substantially sealed fromthe ejection outlet 18 (between A and B,
there is a flow passage wall to | sol ate the paths). A
foundation 34 is provided at each side, and between them a liquid
supply passage 12 is 10 constituted. =®xh this structure, the liquid can
be supplied along a surface of the novable nenber 31 faced to the
heat generating elenent side and fromthe i quid supply passage having

2 S S rpot o el Rty AP acd el gene at o
moval o menberespq FoF Suliidid 3 neaq SANML G B s 00
\r/]vgg![ Sgner ati %g%r#%? wal 1's %ﬁ}rbg}ég;?saef%egtq{ﬁﬂ% ﬁ!e&rs{??ks&g‘ Z?heand
heat generati ngp£! amRY flsi_q,ggﬁte data eqmd@mﬂgj,etbylfi,ﬁé@sﬁnd he bubbl e
generation region 11 is substantially sealed. Thus, the pressure
5 +them with the use of peripheral units such as RAMs 304
 or the like, following control programs stored in a
ROMs 303.
Further, in order to record the image data
onto an appropriate spot on a recording sheet, the
10 CPU302 generates driving data for driving a driving
motor which moves the recording sheet and the
recording head in synchronism with the image data.
The image data and the motor driving data are
transmitted to a head 200 and a driving motor 306
15. through a head driver 307 and a motor driver 305,
respectively, which are controlled with the proper
timings for forming a image.
As for recording material, to which liquid
such as ink is adhered, and which is usable with a
20 recording apparatus such as the one described above,
the following can be listed; various sheets of paper;
IOHP sheets; plastic material used for forming compact
disks, ornamental plates, or the like; fabric;
metallic material such as-aluminum, copper, or the
25 1like; leather material such as cow hide, pig hide,
synthetic leather, or the like; lumber material such

as solid wood, plywood, and the like; bamboo material;



produced by the bubble at the tinme of the bubble 25 generation and

particularly the pressure downstream of t he bubbl e, can be
concentrated on the free end side of the novabl e nmenber, w thout

rel easing the pressure. - 37-

At the tinme of the collapse of bubble, the novabl e menber 31 returns to
the first position, the ej ection outh t side of the bubble generation
regi on 31 is substantially seal ed E “therefore, the 5 neniscus
retraction is suppressed, and the liquid supply to the heat generating
el enent is carried out wi th the advantages described herein before. As

regards the rgbbbii Bmatle: a2 BuslYas! 8928ySaRh" Aakirial sGRA B8 Provided

as in the foregoing e hi s exanpl e,
foundati on 34ghghge whi&HPRAS! ANgn2ad &hiﬁéﬁglbhamﬁ\e&h&uﬁmer 3l is

provi ded at an upstream position away fromthe heat generating el enent
2, as shown in Figure Bhandfbr@meftioned recording apparatus
inclddes a printing apparatus for wvarious sheets of

5 paper or OHP sheet, a recording apparatus for plastic
material such as plastic material used for forming a
compact disk or the like, a recording apparatus for
metallic plate or the like, a recording apparatus for
leather material, a recording apparatus for lumber, a

10 recording apparatus for ceramic material, a recording
apparatus for three dimensional recording material
such as sponge or the like, a textile printing
apparatus for recording images on fabric, and the like
recording apparatuses.

15 As for the liquid to be used with these
liquid ejection apparatuses, any liquid is usable as
long as it is compatible with the employed recording
medium, and the recording conditions.

In the foregoing, the description will be
20 made as to the liquid ejection recording head and a
liquid ejection recording device using the liquid
ejecting head applicable to the present invention.
Now,.the description will be made as to four
embodiments of the preéent invention in conjunction

25 with the accompanying drawing.

With the head using the above-described

-ejection principle, the bubble generating region is



7, and the foundation 34 has a wdth smaller than the 15 liquid flow path

10 to supply the liquid to the liquid supply passage 12. The
configuration of the foundation 34 is not |limted to this structure,
but may be anyone if snooth refilling is acconplished.

In this enbodi nent, the clearance between the 20 novable nenber 31 and the
clearance is 15 pm approx., but the distance may be changed as | ong as
t he pressure produced by the bubbl eSdeneration is sufficiently
propagated to the novabl e nenber. (Example 3) 25 Figure 7
Is a partly broken perspective view of a liquid ejecting head
according to a_thir e di ment . of the, _present .invention.

TS Sebarbbeq rrof7Els AIohtIpp BRLEeRorRRiER BYoiBShe  bubble

gener o | AR R R B EhA' ABREBLE e, ryct IR MBIIE 17
passage structure can be adopted which includes a
first liquid flow path in fluid communication with the

5 ejection outlet and a second liquid flow path
including a bubble generating region. For example,
the two-liquid flow passage structure described with
Example 6 can be used, Using such a liquid ejecting
head having the two-liquid flow passage structure, it

10 is possible to constitute a two-liquid type head
wherein the ejection liquid is supplied to the first
liquid flow path, and bubble generation liquid which
is different from the ejection liquid, is supplied to
the second liquid flow path, and a single-liquid type
15 wherein the liquid is common to the first and second
liquid flow paths (it is ejection liquid, but is
different from the liquid in the two-liquid type head.
In the case of the two-liquid type head, the use is
made with a liquid container accommodating the bubble

20 generation liquid and the ejection liquid separately,

and in the cése of the single-~liquid type head, a
container accommodatihg the common liquids (ejection
liquid) therein is used. In the Examples 1 - 5, the
ones capable of separating the first and second liquid -

25 paths, can be used for the single-liquid type head and

the two-liquid type. In the case of the liquid

éjecting head capable of constituting the two type
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t he bubbl e generated is concentrated toward the free end
e nmenber 31, by which t he novenent of the bubble is
to the ej ection side 18, simultaneously with the quick

t he novabl e nmenber 31. 10 In this enbodi nent, a
iven to t he generated bubble, and the downstream portion
ubble (at the ejection outlet 18 side of the bubbl e)
ctly influential to the dro®3et ejection, is regul ated by
side of .the 15 novable nenber 31. As conpar ed
(first enbodinent), the head of Figure 7 does not

t hat cheq_par t ab t
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may be mounted to the single-liquid type head. When a
single-liquid type container is mounted to the two-
liquid type head, the recording property intended by
the two-liquid type head is not provided, bﬁt the
recording property equivalent to or higher than the
recording property of a conventional bubble jet
printer. However, when the two-liquid type container
is mounted to the single-liquid type head, the
following problem érises.

As described hereinbefore, in the case of the
two-liquid type head, a highly viscous ejection liquid
may be used. If such a two-liquid type container is
mounted to the single-liquid type head, the high
viscosify ejection liquid is used as a bubble
generation liquid, with the result of burnt deposit on
the heat generating element, and therefore, the
ejection is not stabilized or it fails.

According to an embodimenit of the present
invention, there is provided a mounting structure
between liquid ejecting head and a liquid container
wherein the single~liquid type container can be

mounted to the two-liquid type head, but the two-

liquid type container is not mounted to the single-

t he



-39- bubbl e, and therefore, the pressure conponent thereof S
effectively used for the ejection. In addition, the pressure directed
upwardly at least in the downst ream portion (conponent force of VB in
Figure 3) 5 functions such that free end portion of the novable

menber is added to the bubble growth at the downstream end portion.
Therefore, the ejection efficiency is I nproved, simlarly to the.

f oregoi ng enbodi ment. As conpar ed wrbA-t he foregoi ng exanples, the
structure of .10 this enbodinment is better in the responsivity of the
driving of the heat generating el enent. I n addition, the
structure is iLgﬁLg so t hat manuf acturing i s easy. . The
ful crum porti ohaBLd: FEPRODERAe menber 31 15 in this exanple, is fixed to

one foundatiop 34 _.having a wdth smaller than the surface portion of -
t he nnvaggégﬁ%ﬂﬁgg—él.'Therefore, the liquid supply to t he bubbl e
generation region 11 u?QBukgelgokhagsseggpective view of the single
liquid type liquid container in the first embodiment
5 of the present invention. Figure 16 in a perspective
view of the two liquid type liquid container in the
first embodiment of the present invention. Figure 17
is a perspective view of a liquid ejection head in
accordance with the present invention, and the
10 adjacencies thereof, Figure 17, (a) being a
perspective view of the liquid ejection head, Figure
17, (b) being a perspective view of the filter portion
‘"which is located at the opening through which liquid _
is supplied to the single liquid type liquid ejection
15 head in the first embodiment of the present invention,
and Figure 17, (¢) being a perspective view of the
filter portion which is 1ocatéd at the opening through
which liquid is supplied to the two ink type liquid'
t ejection head in the first embodiment of the present
20 invention.
A single liquid type container 601
illustrated in Figure 15 contains common liquid
(ejection iiquid), and is provided with a liquid
supply port 60la, through which.thé liquid (ejection
25 1liquid) held within the container 601 is supplied to a
liquid ejection head.

A two liquid type liquid container 602



bubbl e occurs along both of the lateral sides of the 20 foundation

(i ndicated by an arrow). The foundati on may be in another formif the
liquid supply performance i s assured. In the case of
this exanpl e, the existence of t he novabl e nenber 31 is effective to
control the flow 25 into the bubble generation region fromthe upper part
upon the collapse of bubble, the refilling for the supply of the
liquid is better than the conventional -55-

- 40- bubbl e generating structure having only the heat generati ng
el ement. The retraction of the nmeniscus is al so decreased thereby.

In a preferabl.e_nodified enbodi t.of th | e, .both of the |at I
si des (or onlﬁﬁaﬁétrate &Pegépgggdég §Pp%ﬁ@i XZE%@ e Pi%PQ%éi were

Structure, t nIRRUE ol phEHS SRR AR Mk 70 05 it ¢ Toner

I's also directdn Qemicircular 1iquid supply ports 602a and 602b,

" through which the ejection liquid and bubble
5 generation liquid held in the container 602 are
supplied to a liquid ejection head, respectively. The
radiuses of the semicircular liquid supply ports 602a
and 602b are the same as that of the circular liquid
supply port 60la, but the supply ports 602a and 602b
10 are partitioned by a partitioning portion 602c
(portion for preventing the two ports from contacting
each other), which runs between the ports 602a and
602b. |
The filter portions 603 and 604 illustrated
15 in Figure 17 is in the form of an inversely positioned
truncated cone; the filters are wider at the top end,
or the opening, than at the bottom end. They are
substantially equal in external diameter, but are
different in configuration; the filter portion 604 has
_ 20 a'partitioning groove 604a which runs across the top
end of the filter portion 604, whereas the top end °f.
the filter portion 603 has no groove. This groove
604a is shaped and oriented so that the partitioning
portion 602c between the liquid supply ports 602a and
25 602b perfectly fits into the groove 604a when the
filter portion 604 is fitted with the two liquid type

liquid container 602.



10 the ejection outlet side end portion, so that ejection efficiency
I's further inproved. (Exanpl e 4) In this exanple, the

ej ection power for the | iquid by the nmechani cal displacenent is
further 15 enhanced. Figure 8 is a cross-sectional view of
such a head structure usable with the present -i nvention. _

In Figure 8, the novable nenber is extended such that position of the
free end 32 of the novable 20 nenber 3*56s positioned further downstream
of the ej ection outlet side end of the heat generating el enent 2.
By this, the displacing speed of the novabl e menber 31 at the free end
position 32 can be I ncreased, and theref re,ggy% pr.oducti on of the 25

ej ection power by the #ith tbePFovision of & * is further

lzgr oved. the filter lp%r%chr;[ '6%%’ ftirl:es fwriei:% E{:ril% 3s1nigs.|.eclloisqeurio:i o the _

type liquid container 601, but does not fit with the
two liquid type liquid container 602, since the liquid

5 supplf port portion of the two liquid type liquid
container 602 is provided with the partitioning
portion 602c. On the other hand, the filter portion
604 fits with both the single liquid type liquid
container 601 and two liquid type liquid container

10 602. Further, in order to fit the filter portion 604
with the liquid supply port portion of the two liquid
type liquid container 602, the partitioning portion
602c between the liquid supply ports 602a and 602b
must be fitted into the groove 604a, and this

15 requirement regulates the orientation of the filter
portion 604 when it is fitted with the liquid supply
port portion of the two liquid type liquid container
602. Therefore, it does not occur that liquid,flow
parts are supplied with wrong liguid. In other words,

_'20 in this embodiment, the liquid supply ports-602a and

602b are rendered different in configuration so that
the ejection liquid and the bubble generation liquid
are prevented from being supplied into the wrong
ligquid flow path.

25 As described above, according to this
embodiment, the structures of the joint portions of

the liquid container and the liquid ejection heads are



ejection outlet 18 side than in the foregoing enbodi nent, and
therefore, the growh of the bubble 40 can be concentrated t owar d the
stabilized direction, t hus assuring the better ejection. 5

In response to the growth speed of the bubble 40 at the central
portion of the pressure of the bubbl e, the novabl e nmenber 31 displ aces
at a di spl aci ng speed R1. The free end 32 which is at a position
further than this position fromthe ful cf@m 10 33, displaces at a higher
speed R2. Thus, the free end 32 nmechanically acts on the liquid at a
hi gher speed to increase the ejection efficiency. The free end

vertical i L"?réfqrfﬁti{‘# s S3 o Kl o, Theid, ashie wiﬁ*%%bieggio's
dth h 3
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conmmuni cati on
5 1liquid type head.

In other words, in the case of a printer with
a liquid ejection head and a liquid container whose
joints ere structured as described above, the user is
prevented from erroneously attaching a two liquid type
10 1iquid container to a single liquid type head.
Further, in the case of a printer provided with a two
liquid type head, the user is allowed to optionally
select a single liquid type ink container or a two
liquid type ink container according to picture
15 quality. Further, a liquid container for a
conventional bubble jet type recording head may be
provided with the same joint portion as the joint.
porfion of a single liquid type liquid container, so
that it can be used-with a printer with a two liquie
20  type head. With this arrangement, the user is allowed
to use both an inexpensive conventional liquid
container and a single liquid fype liquid container.
Further, the user can tell the difference between a
single liquid type liquid container and a two liquid
'25_ type liquid container'from their external abpearances,
and therefore, it does not occur that the user buys a

wrong ink container.



with the ejection outlet 18 is not in fluid 25 conmunication with the

| i quid chanber, and therefore, the structure is sinplified. The liquid
is supplied only fromthe liquid supply passage 12 al ong the

-42- surface of the bubble generation region side of the novabl e
menber 31. The free end 32 of the novable menber 31, the positional
relation of the ful crum 33 relative to the ejection outlet 18 and the
structure 5 of facing to the heat gener®8mg elenent 2 are sinilar to
t he above-descri bed enbodi nent. According to this exanple, the
advant ageous effects in the ejection efficiency, the liquid supply

performnce and #0, o1 9ETIAGE WG ulgy A0 ¥ EBUATShRIL oY L
o1 e e YA o S L RS o POl ! | 5P
to the configurations illustrated in the drawings.
Any configuration is acceptable as long as it is
5 capable of preventing a two liquid type liquid
container from being attached to a wrong head. Next,
liquid containers with a different version of joint
structure will be described.
In the case of the two liquid type liquid
10 container illpstrated in Figure 16, the blocking
portion doubled as a partitioning plate between the
ejection liguid and the bubble generétion liquid.
But, the blocking portion does not necessarily have to
double as a partitioning plate. Figure 18, (a) - (f)
15 depict modified versions of the joint structures
described in the first embodiment. Figure 18, (a) and
(b) are perspective views of a two liquid type liquid
container and a single liquid type liquid container,
respectively; Figure 18, (c¢) and (4d), perspective
_ 20 cutaway views of the liquid containers illustrated in
Figures 18, (a) and (b), depicting their internal
structureé; Figure 18, (e) and (f) are schematic
perspective views of a twd liquid typenliquid ejection
head and a single liquid type liquid ejection head
25 éorrespondent to the liquid containers illustrated in
Figures 18, (a), (b), (c) and (d), respectively. 1In

these modifications, the two liquid type liquid



15 bubbl e generation is caused by the heat generating el ement 2, and

Figure 9, (b) shows the state in which the bubble is going to
contract. At this tinme, the returning of the novable nmenber 31 to the
initial position and the liquid supply by S3 are effected. 20

In Figure 9, (c), the small retraction M of t he meni scus upon the
returning to the initial position of the novable nenber, is being
conpensat ed for by the refilling by58te capillary force in the

nei ghbor hood of the ejection outlet 18. 25 (Exanple 6) “In
this exanple, the sanme ejection principle Is used, and the liquid

e carri od oub3BBEBAReBERHe LS PERVILARE: MEtha o fEK 1ntTOMGtAORi ch (s
TR oL o BBl eyt whiiPBOBSY
generation liquid and ejection liquid are introduced
into the head, respectively. The single liquid type
5 1liquid ejection head is provided with an ink
introduction tube 705 through which ejection liquid is
introduced into the head. The ink introduction tubes
703 and 704 are round at the ink receiving end,
_whefeas the ink introduction tube 705 is oval at the
10 ink receiving end. As is evident from Figures 18, (a)
and (b), the ink supply ports 70la and 701b of the
liquid container 701, and the ink supply ports 702a of
the liquid container 702, are shaped so that they
‘perfectly fit with ink introduction tube filters 703
15 and 704, and an ink introduction tube filter 705,
respectively. The single liquid type liquid container
702 has such a structure that allows the container 702
to be also attached to the two liquid type liquid
ejection head illustrated in Figure 18, (e).
20 In this modification, when the single liquid
type liquid container 702 illustrated in Figure 18,
(b) is connected to the two liquid tyﬁe head
illustrated in Figure 18, (e), certain areas of the
liquid suppiy portl702a are not covered with thé
25 filter 703 or 704, which may allows liquid to leak
from the joint. This type of leakage can be prevented

by placing a negative pressure generating member 708



5 direction of flowof the liquid, of the liquid ej ecting head
according to this enbodi nent. In the liquid ejecting head,

there is

provi ded a second liquid flow path 16 for the bubble

generation liquid on an el enent substrate 1 provided 10 with a heat
generating elenent 2 for applying thernal energy for generating the
bubble in the liquid, and there is further provided, on the second

liquid flow

path 16, a first |iquidé®tow path 14 for the ejection

liquid, in direct communication with the ejection 15 outlet 18. The
upstream side of the first quuid fl ow path is in fluid comunication

with a first

liquid

FORed ot uretfing foa e%?%%%ﬂf%ﬁ#ﬁéﬁ%@gléﬂﬁoﬁﬁﬁt o
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Between the first and second liquid flow there is a separatlon'
wal | 30 ofs ang&h@ﬁ&ti:ng member may be placed at the ink supply

10

15

.20

25

ports of the two liquid type liquid container 701.
Figure 18, (c¢) shows such negative pressure generating
members 706 and 707 placed at the liquid supply ports
701la and 701b of the two liquid type liquid container
701. As a matter of fact, it is desirable that a two
liquid type liquid container is also provided with
negative pressure generating members, since the
proéision affords the simplification of the joint
portion design for a two liquid type liquid ejection
head, in terms of -configuration, flow reéistance
relative to the liquid contained in a single liquid

type liquid container and the liquid contained in a

two liquid type liquid container, and the like.

A blocking portion does not necessarily have

to be a part of a liquid supply port, nor be disposed

at a location related to liquid supplying function.

It maf be optionally disposed as long as it properly
functions as a blocker. Figure 19, (a) - (d4), and
Figure 20, (a) -~ (d), illustrate such modifications of
the primary'embodiment 6f the present invention, in
which a blocking portion is disposed at a location

other than the opening of an ink supply port.



-44- material such as metal so that first flow path 14 and t he
second flow path 16 are separated. In the case that m xi ng of the
bubbl e generation liquid and the ejection liquid should be mnimm the
first liquid 5 flow path 14 and the second liquid flow path 16 are
preferably isolated by the partition wall 30. However, when the m xi ng
to a certain extent is perm ssible, the conplete isolation is not

i nevitabl e. The novable nenBr 31 is in the formof a 10
cantil ever wherein such a portion of separation wall as is in an
upward projected space of the surface of t he heat generating el ement 2

(ejection pressure eneragin egi | A,an ubbl e generati ng
region 11 of the regio%i§P£§ E?guﬁgslg)?ggnéE?ngggtg gfglg%ﬁge end by the
provi si on of [t 85 ' Lan_ @u t S downstreamw th-
respect to tthFs§$hf?ngg% ??gsfiﬁﬂF§?$ﬁ%% ?EeEbgnﬁgﬁgﬁpguid chanber

(15, 17) sidejhiehnedbnli s ﬁiégfﬁgm Otahi ¥R PBHt b®B schemd®ic This novable

menber 31 is |located faced
' perspective views of a two liquid type ligquid
5 container and a éingle liquid type liquid container,
respectively, and Figure 19, (c) -and (d) are schematic
perspective views of the holders for a two liquid type
liquid container and a single liquid type liquid
container, respectively.
10 A modified two liquid type liquid container
711 and a modified single liquid type liquid cbntéiner
712 are provided with liquid supply ports 71la and
711b, and liquid supply ports 712a and 712b,
respectively. ‘The single liquid type liQuid container
15 712 is provided with two liquid supply ports, but
contéins only one liquid.

The liquid supply ports 71la and 712a are the
same in configuration, and the liquid supply ports
711b and 712b are the same in configuration. However,

’20 the liquid supply port portions in this modification
do not have a feature which enables the liquid supply
port portion to function as a blocking portion. Only
visible difference between the two liquid type liquid
container and the single liquid tyﬁe liquid container

25 is that the top surface of the two liquid type liquid-
container is provided with a projection 71lc.

Referring to Figure 18, (c) and (d4), both-



20 bubbl e generating region 11 (B), and therefore, it functions to
open toward the ejection outlet 18 side of the first liquid flow path
upon bubbl e generation of the bubble generation liquid (in the
direction indicated by the arrow, in the Figure). In an exanple 25 of
Figure 11, too, a partition wall 30 is disposed, - wWith a space for
constituting a second liquid flow path 16, above an el enent substrate
1 provided with a -62- _ - 45- heat
generating resistor portion as the heat generating elenent 2 and wiring
el ectrodes 5 for applying an electric signal to the heat generating
resi stor porti.qn. for the positional relation anong the

ful crum 33 an&ﬁ%qsrééj@%%?q}%iﬂ?@ ARRRTOHGREWith ZhALE he heat
dener oS coiBbich, & P U eppaigbed ol B YR P
attached to the liquid ejection heads. More
specifically, both holder portions are provided with a
5 structure which enables each holder portion to hold
four liquid containers, each of which contains a
different liquid (fqr example, yellow ink, magenta
ink, cyan ink, and black ink). These liquid ejection
heads with the holder portion are mounted on the
10 carriage of a recording apparatus to record color
images.
The holder portion is provided with filters
717(a) and 717(b) which can fit with the liquid supply
ports of both liquid containers. Liquid is supplied
15 to the liquid ejection head through these filters.
Between the.th holder portions, the holder portion
713 Qf the two liquid type head is provided with a
notch 715 (recessed portion) which corresponds to the
projection 711c of the two liquid type liquid
20 container, but the corresponding portion of the holder.
portion 714 of the single liquid type head is not
provided with a notch.
Therefore, the single liquid type liquid
container can be installed in both the holder portion
25 of the single liquid type liquid ejection head, and
the holder portion of the two liquid type liquid
ejection_head, but the two liquid type liquid



10 been made as to the relation between the structures of the liquid

supply passage 12 and the heat generating el ement 2. The relation
bet ween the second liquid flow path 16 and the heat generating el ement
2 is the sane in this exanple. 15 The operation of the
liquid ejecting head of this exanple will be descri bed.

Figure 12 illustrates an operation of a novabl e nmenber.

The used ejection liquid in the first Ii?ﬁﬁ?ﬂ 20 flow path 14 and the used
bubbl e generation liquid in the second liquid flow path 16 were the
sane water base inks. By the heat generated by the heat

Gener ati on rcoPaatfer; Betd bEITRAMTh Bl staferion MAGD Bubb e

40, by film biaki BE instal1RAOTRPhAMARS it 1M F1PIPlnd Uud Patent

No. 4,723,129). - 46-
liquid type liquid ejection head, which is provided
with the notch 715 correspondent to the projection

"3  Tllc aé illustrated in Figure 19, (c¢), but cannot be
installed in the holder portion 714 of the single
liquid type liquid ejectibn head, which is provided
with no notch as illustrated in Figure 19, (d).

Figure 20, (a) - (d) are schematic views of

10 another example of the modified version of the liquid
container in accordance with the present invention.
In this modification, a single liquid type liquid
container has a supply port 722a and a groove 722b,
and a two liquid type liquid container 721 has a

‘15  bubble generation liquid supply port 721a and an
éjection liquid supply port 721b. The holder portion
724 of a single liquid type liquid ejection head is
provided with a tongue;like portion 725 correspondent
to the groove 722b, whereas the holder portion 723 of

20 the two liquid type liquid ejection head is not
provided with a tongue-like portion. The holder
portion 723 is provided with filters 726a and 726b
which correspond to the liquid supply ports 721a and
721b of the liquid container 721, respectively, and

25 the holder portion 724 is provided with a filter 727
which corresponds to the liquid supply port 722a of
.the liquid container 722. In this modification, the



In this exanple, the bubble generation pressure is not released in the
three directions except for the upstream side in the bubble generation
region 11, so that pressure produced by the bubble 5 generation is
propagat ed concentratedly on the novabl e menber 31 side in the ejection
pressure generation portion, by which the novable nenber 31 is

di spl aced fromthe position indicated in Figure 12, (a) toward t he
first liquid flow path 14 side as indicatb&in 10 Figure 12, (b) with the
growt h of the bubble 40. By t he operation of the novable nmenber, the
first liquid flow path 14 and the second liquid flow path 16 are in

wide fluid co ni cati.on mﬁtQ.eac@(§r1 aang t rﬁssaéf produced by
the generatio oé'lgqeﬁé"&?olﬂoer n 2 8%% Fardd gt ¢ he

ej ection outl It 408 [ - Jiquid.flow path 14 (direction A). By the
pr opagati on o%‘ir#ipres?ssurae &#Mg %Hcl%élrﬁ cal di spl acenent of the

movabl'e meber 31, the i @il vaiious MREAFIUALNAHRIAAIRIE VB OVt | et

20 Then, with the contraction o ' ; novabl e
nmenber 31 ret @IS the @ AGPWEHEyPHli1IGHAEE iddbntaindddWeérel 2, (), and

correspondi ngly, an anount of the |1 quid corresponding to the ejection
liquid is 5 struetured ftooseparatRdly ewntdin kejddtivn |1idpisl fdgav
bﬁbble generation liguid, but this structure is not
essential. For example, the two liquid type liquid
container 602 il;ustrated in Figure'lﬁ may be replaced
by two separate liquid containers 612 and 613
10 illustrated in Figure 21, which correspond to
imaginary two containers, respectively, creatable by
splitting the container 602 at a plane passed
lengthwise through the partitioning portion 602c.
Needless to say, in order to prevent ejection
15 1liquid or bubble generation liquid from being supplied
| into the wrong liquid path of a twolliquid type liquid
ejection head, not only may a liquid supply port be
varied in configuration, but also in location.
It is not necessary for a liquid container
20 for bubble generation liquid to be easily connectable
to, or separable from, the recording head portion of a
liquid ejéction head, as long as a liquid ejection
head is structured so that the bubble generation
liquid in a two liquid type liquid ejection head is
25 prevented from being inadvértently introduced into a
wrong liquid floﬁ path of another liquid éjection
head.



25 path 14.. In this enbodi nent, the direction of the l'iquid supply
is codirectional with the closing of the novabl e menber 31 as in the
foregi ng enbodi nents, the -47-
refilling of the liquid is not inpeded by the novable menber 31.

The maj or functions and effects as regards t he propagation of the
bubbl e generation pressure with 5 the displacenent of the novabl e nenber
31, the direction of the bubble growéb-the prevention of the back
wave and so on, in this enbodinent, are the same as with the first
enbodi nent, but the two-flow path structure is advantageous in the
fol | owi ng p0|nts 10 The ejection liquid and the bubbl e
generation | i qui d Figpnge Zepdidat ed, (dn@nenscliematish 1iquid is

ej ected by the ressure roduced |n t he. bubbl e eneration |iquid.
Accor di ngly, liqyid fanfaingrs, tFE&k gl ycol or

the like mﬁthejectlon heads modified to satisfy the requirement

described in the preceding paragraph. Figures 22, (a)
5 and (b) are schematic perspective views of a two
liquid type liquid container and a single liquid type
liquid container, respectively. Figures 22, (c) and
(d) are schematic perspective views of a two liquid
type liquid ejection head and a single liquid type
10 1liquid ejection head, respectively.
In this modification, a two liquid type
liquid container 731 contains only ejection liquid,
and bubble generation liquid is supplied to a
recording head, thrdugh a bubble generation liquid
15 introduction tube 733 illustrated in Figure 22, (c),
an unillustrated tube, and the like, from a bubble
generétion.liquid container (unillustrated) disposed
in a recording apparatus, at a location away from the
recording head.
. 20 The liquid supply ports 732a and 73la of the
single liquid type liquid container and the two ligquid
" type liquid container, respectively, are sealed with
an elastic member formed of material such as rubber,
and contain liquid.
25 On the other hand, a single liquid type head
portion 738 and a two liquid type héad portion 735 are
.provided with ink introduction tubes 737 and 734, like



15 whi ch bubbl e generation and therefore ejection force

i S not

sufficient by heat application, and which has not been ejected in good
order, can be ejected. For exanple, this liquid is supplied into the
first liquid flow path, and liquid with which the bubble generation

20 is in good order is supplied into the second path 16 as the bubble
generation liquid, an exanple of the bubbl e generation liquid a

m xture liquid (1 - 2 cP approx. of-&hanol and water 4:6). By doing
so, the ejection liquid can be properly ejected. 25

Addi tionally, by selecting as the bubble generation liquid a liquid

W th which t hea q%nﬂ%vg Ir?epedle, tsourghin Srobd"l{cnitngdeloi?S' Ld dJ'PnetSo e remain on the

surf ace
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t he heat
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above-describ i t f ' ' t so provided
e h&dd %ﬁlg{fﬁh 755 T G‘é&f&m&&%m?é‘ fecdsadd

5 in this enbodinent, the Vi scous qui d .or the

portion 736 which fits with a projection 731b of the

5

two liquid type liquid container 731, which is located
on the wall with the ink supply port. In this
modification, a projection 731b of the two liquid type

liquid container 731, which is located on the surface

which comes in contact with the recording

head

10 portion, prevents the two liquid type liquid container

731 from being connected to the single liquid type

liquid ejection head. However, the single 1iquid type

liquid container can be connected to the two liquid

type liquid ejection head, since the structures of the

15 two liquid type liquid container 731 and the single

liquid type liquid container 731 are substantially the

same, except for the projection 731b of the two liquid

’ type liquid container 731.

In the above description of the liquid

20 containers and liquid ejection heads, the

ejection recording apparatus in which the

liquid

liquid

container or containers were installed was described

as a liquid ejection head in which only a

.single

liquid confainer and a single recording head can be

25 mounted, but needless to say, the present

invention is

applicable to a liquid ejection color recording

apparatus or the like in which a plurality of liquid



l'ike can be ejected with a high ejection efficiency and .a high

ej ection pressure. Furthernore, liquid which is not durable
agai nst heat is ejectable. In this case, such a 10 liquid is supplied in
the first liquid flow path 14 as the ejection liquid, and a liquid
which is not easily altered in the property by the heat and with which
t he bubbl e generation is in good order, is supplied in the second
liquid flow path 16. By doi ng so, the |r&8rd 15 can be ejected without

t hermal damage and with high ej ection efficiency and with high

ej ection pressure. The description wll be nmade as to a
liquid C 1.C hRg..a i ectd N head
of the forego#ﬁg%éggegg 96? ﬂgégixg & Si rXilgyFOfuggqﬁéﬁb %E schenatlc

I ITustration gf¢gerent l:bngd. Shﬂ% EQr%QB?bﬁhEﬁ number. o In this
exanple, the ejection I|i he apgératus |s an i nk ejection

recordi ng app@ééb!&ing hea&hSrE'B!bQ18b80t'ﬁﬁ ¢RY easeOBR ith@S a carriage
HC to 25 which the head cartridge conprising a |iquid contai ner

portion 90 andakiayi dppacatusy kaadpheiralaofy?8f Wiguid contafifedel achabl y
connectable wth each other, is
5 may be rendered identifiable by attaching a
| conventional color (or ligquid type) label to each
ligquid container, so that the user is prevented from
attaching to a recording head, a container which
contains ink.of wrong color.
10 Embodiment 2
In the preceding embodiment,-only one type of
liquid was contained in a liquid container, but there
are times when'verious kinds of ejection liquids (for
- - example, ejection liquids of different color) are
15. used. In order to deal with such situations, a liquid
container comprising a plurality of liquid cells is
sometimes used instead of a plurality of ordinary
liquid containers. Thus, in this embodiment, the
present invention will be described with reference to
_ 20 a liquid container which comprises a plurality of
liquid cells to hold plurality of liquids in a single
liquid container with multiple liquid cells.
Figure 23 is a perspective view of a liquid
container which comprises a plurality of single liquid
25 type liquid cells to hold a plurality of liquids.
Figure 24 is ia perspective view of a liquid container

which comprises a plurality of two liquid type liquid



- 49- nount abl e. The carriage HC is reciprocable in a di rection of

width of the recording material 150 such as a recording sheet or the

| i ke fed by a recording material transporting neans. 5 When
a driving signal is supplied to the liquid ejecting neans on the
carriage from unshown driving signal supply neans, the recording
liquidis ejected to the recording material fromthe liquid

ej ecting head 201 in response to the sigf8-. 10 The 1iquid

ej ecting apparatus of this exanple conprises a notor 111 as a driving
source for driving the recording material transporting neans .and the

carriage, gears,l112, 113.for transgittin he wer fromthe driving
source to thecgéiﬁiﬁaeﬁoéﬂdacgipfg é%ylgqshéﬁpa%fﬁ and so on. By the

recordi ng device and t eligﬁiglaicgﬂitglﬁjg?tﬁb%g-iﬁ%%aﬁdw-ﬂ @i}{zeecor di ng

devi ce, good prints C provi by "ej écting e lrqui 0 t he

‘e’ﬁ{: (r)gts recorgb”gsr@&%&ﬁbd FieH" §14016S sApP19C borts 6054 FOSY ¥
y of the device for carrying out
605¢ which are the same in configuration as the liquid
5 supply port 60la illustrated in Figure 15. It can be
fitted with both the filter portion 603, and the
filter portion 604 provided with the partitioning
groove 604a, which are illustrated in Figure 17.
Three type of liquids are separately contained in
10 their own liquid cells, and are individualiy supplied
| to a liquid ejection head through their own liquid
supply ports 605a, 605b and 605c.
A two liquid type liquid container 606
illustrated in Figure 24 is provided with liquid
15 supply ports 606a, 606b, and 606c which are the same
in configuration as the liquid supply port 602a with
the partitioning portion 602c illustrated in Figure
~ 16. It can be fitted with only the filter portion 604
' with the partitioning groove 604a illustrated in
20 Figure 17. It separately contains three type of
ejection liquids and_thrée types of bubble generation
liquids, and these separately held liquids are
supplied to a liquid ejgction head through their own
liquid supply ports 606a, 606b and 606c.
25 With the provision of the above structure,
even when a plurality of ejection liquids contained in

a single liquid container with three (or six) liquid



20 ink ejection recording using the liquid ejecting head and the

liquid ejecting nmethod applicable to the present invention.

The recordi ng apparatus receives printing data in the formof a
control signal froma host 25 conputer 300. The printing data is
tenporarily stored in an input interface 301 of the printing

appar at us, and at the sane tine, is converted into processible

- 50- data to be inputted to a CPU-89Z, whi ch doubl es as nmeans for
supplying a head driving signal. The CPU302 processes the

af orenenti oned data inputted to the CPU 302, into printable data (inage

SoL) . DY P 0L e BT Ay b TR, Sy R e 25, P
ety SRR S B R g Aeng sy WAARERY 1 o1 e spot on
driving single liquid type liquid ejection head; in other :
words, the same effects as those described in the
5 first embodiment can be obtained.
Embodiment 3 _

If a single liquid type liquid container is
attached to a two liquid type head such as the one
described above, the ejection liquid supplied from

10 this liquid container is used also as bubble
generation liquid. In such a case, the voltage
applied to a heat generating member may be lowered
since the viscosity of the ejection liquid is low.
When the voltége aéplied to a heat generating member

15 may be lowered as it is in this case, electric power'
consumption and ink consumption are reduced by
reducing driving power and number of pféiiminary
pulses.

. On the other hand, when a two liquid type
20 1liquid con%ainer is attached to a two liquid type
head, the #iquid container may contain ejection liquid
with high viscosity prepared for the purpose of
improving recording performance. .- In such a case, the
voltage applied to a heat generating member must be

25 increased. When it is necessary to increase the

voltage apilied to a heat generating member, driving

power and number of preliminary pulses must be



not or whi ch noves the recording sheet and the recordi ng head in
synchronismw th the i nage dat a. The i nmage data and the notor driving
data are transmtted to a head 200 and a driving notor 306 15

t hrough a head driver 307 and a notor driver 305, respectively, which
are controlled with the proper timngs for form ng a inmage.

As for recording material, to which liquid such as ink is adhered, and
which is usable with a 20 recording appdPatus such as the one described
above, the follow ng can be |isted; various sheets of paper; OHP
sheets; plastic material used for form ng conpact di sks, ornanent al

pl ates, or the_like: fabric; metallic material such as al um num
copper, or th nci§a§ggé; | eat her material such as cow hide, pig hide,

synt hetic 'eather’.Or_h%?g%%%?ﬁb@ﬁﬁ%ﬁbygﬁtﬁk&%beip%men a é¥hd¥¥ i d wood,
pl ywood, and the |ike; banboo material;
-51- liquid type liquid container is attached to a two
liquid type liquid ejection head, and when a two
5 1liquid type liquid container is attached to a two
liquid type liquid ejection head, bubble generation
characteristic and liquid ejection characteristics of
the two liquid type liquid ejection change, and
therefore, it is necessary to set proper values for
10 the voltage to be applied to a heat genefating member,
the driving pulse width, and the like, according to
the type of the liquid container'attached to the two
liquid type liquid ejection head, so that the two
liquid type liquid ejection head is properly driven,
15 and the so-called recovery operation is properly
carried out.
This.knowledge can be used in the following
manner. For example, when a negative pressure
generation type liquid container to be used with a
_ 20 conventional bubble jet system is connected to a two
liquid type head, driving frequency should be slightly
reduced compared to when a two liquid type liquid
container is attached a two liquid type head. " With
this arrangement, a certain amount of ink which will
25 be left unused in a conventional negative pressure
generation type liquid container, that is, the ink

which could not be ejected by a conventional bubble



ceramic material such as tile; and material such as sponge whi ch has a

t hree di nensional structure. The af orenenti oned recording
appar at us i ncludes a printing apparatus for various sheets of 5 paper
or OHP sheet, a recording apparatus for plastic mat eri al such as
plastic material used for formng a conpact disk or the like, a
recordi ng apparatus for netallic plate or the like, a recording
apparatus for | eat her material, a rddording apparatus for |unber, a
10 recordi ng apparatus for ceramc nmaterial, a recording apparatus for
t hree di nensional recording materi al such as sponge or the like, a

ke < P'rocoPh heed ABRaER. 28c-8hgl R’ EhatnnfBRT S Brblass) P10 e hsed
i th th Y ; . . hal |

rgng aseff i5988%%§¥?§|g&ﬁﬁbﬁ0?8§9§§%?§§§ S%gggrgkﬁgghgrhsﬁégﬁgﬁf gﬁd t he

recording CO”HSE%QQEI& ejected; in,oEBeEhQOEBE?QQhEQinkh%sQ§§Pription‘Mll

be 20 nade as to the l1quid ejection recording head and a liquid

ej ection recopdifRaidAvkCorUal BanvRAthibadld1iquideiceaitaitheicd@dniel i cable to -

t he present invention. Now, the description will be made as
to four 5 e¢mpeowvednts of the present invention in conjunction

In this embodiment, in order to identify
whether the liquid container having attached to a
liquid ejection head is of a single liquid type or a
two liquid type, a single liquid type liquid container

10 and a two liquid type liquid container are structured
as described below.

Referring to Figure 25, a single liquid type
liquid container 607 is provided with a liquid supply
port 607a which is the same in cohfiguration as the

-15 iiquid supply port 60la illustrated in Figure 15, and
two electrode pads 617a and 617b, which are located on
the top surface.

Referring to Figuré 26, a two liquid type
liquid container 608 is provided with a liquid supply

20 port 608a which is the same in configuration as the
liquid supply port 602a illustrated in Figure 16, and
is also provided with two electrode pads 618a and
618b, which are also located'on_the top surface, but
are different in positional arréngement from the

25 electrode pads 617a and 617b. |
The liquid container mounting portion

(carriage) of a liquid ejection apparatus, on which



25 with the acconpanying draw ng. Wth the head using the
above- descri bed ej ection principle, the bubble generating region is
-52- separated fromthe ejection outlet region by the novabl e
menber, and therefore, the two-liquid flow passage structure can be
adopt ed whi ch includes a first liquid flow path in fluid conmmunication
with the 5 ejection outlet and a second liquid flow path I ncl udi ng a
bubbl e generating region. For exanple, =72= the two-liquid fl ow passage
structure described with Exanpl e 6 can be used. Using such a liquid
ej ecting head having the two-liquid fl ow passage structure, it 10 is

possl 1E 1 oBRS hbSSaRat 8pda Wil APELISHY rmay DECEHE SABHRLEREL M. on
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liquid is comppantfal hesfhrétid88 wetA"d1ectrode pins which are

positioned to correspond to the electrode pads 617a,

5 617b, 618a or 618b, so that the type of the liquid
céntainer having been mounted on the carriage can be.
identified on the basis of which electrode pads.are in
connection with which electrbde pins. |

In the case of the liquid ejection apparatus
10 in this embodiment, the CPU 302 of the recording
apparatus illustrated in Figure 14 detects whether the
mounted liquid container is the single liguid
type liquid container 607 or the two liquid type
liquid éontainer 608, on the basis of the type of the
15 .connections betweén the electrodes pads and the
electrode pins, and carries oﬁt a proper ejecting
operation or a fecovery operation (recovery sequence).
For example, when the mounted liquid container is the
" single liquid type liquid container 607, the CPU
20 reduces bubble generation power (size of the bubble
generating region) during the liquid ejecting
operation or the recovery operation, and when the
mounted liquid container is the two liquid type liquid
container 608, it increases bubble generation power
25 (size of the bubble generating region) during the
liquid ejecting operation and the recovery operation.

More specifically, the bubble generation power is



liquid flow paths (it is ejection liquid, but is different fromthe

liquid in the two-liquid type head. In the case of the two-liquid type
head, the use is made with a liquid container acconmpdati ng the bubbl e
20 generation liquid and the ejection |iquid separately, and in the
case of the single-liquid type head, a cont ai ner acconmodati ng the
common |iquids (ejection I i quid) thﬁrein Is used. In the Exanples 1 -
5, the ones capabl e of separating g'first and second liquid 25

pat hs, can be- used for the single-liquid type head and the two-1iquid
type. In the case of the liquid ej ecting head capable of constituting

the two type controlled reducing or increasing the Vdltage td @RS,
nanely, the single-liquigyiypeuéﬁdgthe #wo- SIW% qui d typeg‘the i quid

contai ner for agbpeisdndbta heat! géwnedaltiRg FRWMbes ,mounted to the two-liquid
type head, or the liquid container for the two-liquid type 5 may be
nmounted to the singl e-RAlgo dceppdihgado Yhdis @mbodiment, it is
possible to prevent a two liquid type liquid container
5 from being inadvertently connected to a single liquid
t&pe liquid ejection head; in other words, the same
- effects as those described in the first embodiment can
be obtained.
In the above description of this embodiment,
10 the present invention was described with reference to
a liquid ejection recording apparatus in which only
one cartfidge is mountable, but it is needless to say
that the present invention is also applicable to a
liquid ejection recording apparatus in which a
15 plurality of cartridges containing liquid of different
color are mountable together. In the case of the
latter apparatus, the types of the liquid containers
prepared for various ligquids are detected by a
detection element such as the aforementioned electrode
20 pad. But the types of liquids must be identifiable by
the user so that the user is prevented from comnecting
a liquid container filled-with wrong liquid to the
liquid ejection head. This may be accomplished by
preparing conventional color (liquid type) labels as
25 described in the first embodiment.

Embodiment 4

According to the preceding description of the



single-liquid type container is nounted to the two- liquid type head,

the recording property intended by the two-liquid type head i s not
provi ded, but the recordi ng property equivalent to or higher than the
10 recording property of a conventional bubble jet printer. However,
when the two-1liquid type container I's mounted to the single-liquid type
head, the fol | ow ng problem ari ses. As descri bed _
herei nbefore, in the case of the 15 two7#rquid type head, a highly viscous
ejection liquid may be used. If such a two-liquid type container is
nmounted to the single-liquid type head, the high vi scosity ejection

deposi t on- - obbiRa ralBdsBent of PERE] Brefint, TbHarl WS chEtYRe O DU
ej ection is ng%hgﬁ il ¢BHt2inklk §8' iR connﬁction with'™ ¢wd to an '

enbodi nent of resen I nvent I's provided a nounting

structure gﬁ&&ewpb' w;dlaJ 89kLRYohCAdadNd s det@itil e ol Rle 25

wherein the sin | iquid type contai ner can be nounted to the

two-1iquid typashgsags kue thPebVBf the confleictibrpdetdiedi e i S Not
mounted to the single-

5 electrode pads provided on the liquid container side,

| and the electrode pins provided on the apparatus ‘main
assembly side. This method can be adopted to regulate
the liquid fiow from a two liquid type liquid
container to a single liquid type head.

10 For example, a liquid container or a liquid
ejection head is provided with a control valve for
controlling the liquid supply to the liquid ejection
head. The CPU 302 of a recording apparatus detects.
whether the mounted liquid container is a single

15 liquid type liquid container or not, on the basis of
the types of the connection between the electrode pads
and the electrode pads, and only when the mounted
liquid container is a single liquid type liquid
container, it opens the control valve to allow the

.20 liquid to be supplied to the liquid ejection head. 1In
this case, it is desirable that the control section
allows the liquid ejection head to eject liquid only
when the mounted liquid container is a single liquid
type liguid container.

25 Further, when the liquid in a two_liquid type
liquid container is prevented from being supplied to a

single liquid type head, on the basis of the types of



-54- liquid type head. Enbodi ment 1 Figure 15 is a

perspective view of the single - liquid type |iquid container in the
first embodinent 5 of the present invention. Figure 16 in a perspective
view of the two liquid type liquid container in the first enbodi nent of
t he present invention. Figure 17 IS a perspective view of a liquid

ej ection head in accordance with the present invention, and the 10

adj acenci es thereof, Figure 17, (a) bein@5a per spective view of the
liquid ejection head, Figure 17, (b) being a perspective view of the
filter portion which is.located at the opening through which liquid

I's supplied to the s uid t ectio

enbodi ment of PﬁecﬁPégg%§°¥h8€ﬁYF8ﬁpthe glgﬁarépsup@g§7preg}
Phrough o SRFCRiERA Gortalphi PlSy ooffe thec ot rErORR rgd at the opentng
ej ection heady} 8y §€af bhStnE"BBELFERhsChal HCaBEERBY s%ge,'gﬁent'on'

described in this embodiment, the liquid supply port

%d i n the first

5 6f the single liquid type liquid container and the two
1iquid type liquid container may be the same in
configuration, and connectable to both the single
liquid type head and the two liquid type head. This
is due to the fact that even if a two liquid type

10 liquid container is connected to a single liquid type
head, no liquid is supplied to the single liquid type
head.

(Other Examples)
Other examples of the liquid ejecting head

15 applicable to the present invention will be described.
In the following description, one of the single-liquid
and two-liquid type will be taken; but the examples
are applicable to either of them, unless particularly
stated to the contrary.

_20 .<Configuration of the ceiling of liquid flow path>
Figure 27 illustrates a structure of a
movable member and a first liquid'flbw path. |
As shown in in Figure 27, a grooved member 50
having grooves for constituting first liquid flow

25 paths 13 (or liquid flow path 10 in Figure 1), is

provided on fhe separation wall 30. In this example,

the fifst liquid flow path has an ceiling adjacent the



A single liquid type container 601

Atw liquid
- 55- 1

supply ports
bubble 5 gen

illustrated in Figure 15 contains

common |iquid (ejection liquid), and is provided with a liquid
supply port 60l1la, through which the liquid (ejection 25 liquid) held
within the container 601 is supplied to a liquid ejection head.
type liquid container 602
lustrated in Figure 16 separately contains ejection liquid
and bubbl e generation liquid, and is proqﬁded with semcircular liquid
602a and 602b, t hrough which the ejection |iquid and
eration liquid held in the container 602 are supplied to

aliquid eJec

liquid suppl y*p
liquid
partitioned b

10

15

20

25
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par I 'onl ng
movable range of the movable member may be determined

on the basis of the structures of the flow path, the
durability of the movable member, the bubble
éeneration power and/or the like. It is preferable
that angle is wide enough to include the direction of
the ejection outlet.

By making the displacement height of the free
end of the movable member larger than the diameter of
the ejection outlet, as shown in the Figure, the
ejection powers sufficiently transmitted. As shown in
the figure, the height of the liquid flow path ceiling
at the position of the fulcrum 33 of the movable
member is smaller than the height of the liquid flow
path ceiling at the position of the free end 32 of the
movable membér, and therefore, the release of the
pressure wave due to the displacement of the movable
member toward the upstream can be effectively
prevented.
<Positional relation between second liquid flow path
and movable member>

Figure 28 is an illustration of a positional
relation between the above-described movable member 31
and second liquid flow path 16, and (a) is a view of
the movable member 31 position of the partition wall

30 as seen from the above; (b) is a view of the second



(portion for preventing the two ports from contacting each ot her),

whi ch runs between the ports 602a and 602b. The filter
portions 603 and 604 illustrated 15 in Figure 17 is in the formof an

i nversely positioned truncated cone; the filters are wider at the top
end, or the opening, than at the bottomend. They are

substantially equal in external dianeter, but are different in
configuration; the filter portion 604 ha%7-20 a partitioning groove 604a
whi ch runs across the top end of the filter portion 604, whereas the
top end of the filter portion 603 has no groove. This groove 604a
I s shaped and oriented so that the partitioning tion 602c between

the Iiquid subbﬂ?iﬂof%QWGBéﬁhaﬁé s?S“GﬁEBmpEFFeéppyefWF§hPHFo t he groove
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Wth the pr0Vb3§?918£aihgefQQXSnSLEH&EHBethe movable member 6 and

the second liquid flow path 16 wherein the elements
5 are overlaid. In these Figures, the boftom is a front
side having the ejection outlets.

The second liquid flow path 16 of this
example has a throat portion 19 upstream of the heat
generating element 2 with respect to a general flow of

10 the liquid from the second common liquid chamber side
to the ejection outlet through the heat generating
element position, the movable.member position along
the first flow path, so as to provide a chamber
(bubble generation chamber) effective to suppress easy

15 release, toward the upstream side, of the pressure
produced upon the bubble generation in the second
liquid flow path 16.

In the case of the conventional head wherein
the flow path where the bubble generation occurs and

_ 20 the flow path frém which the liquid is ejected, are
the same, a throat portion may be provided to prevent
the release of the pressure generated by the heat
generating element toward the liquid chamber. 1In such
a case, the cross-sectional area of the throat portion

25 should not be too small in consideration of the
sufficient refilling of tﬁe liquid.

However, in the case of this example, much or



the filter portion 603 fits with the single liquid type liquid

contai ner 601, but does not fit with the two liquid type liquid
cont ai ner 602, since the liquid 5 supply port portion of the two liquid
type liquid container 602 is provided with the partitioning

portion 602c. On the other hand, the filter portion 604 fits with both
the single liquid type liquid container 601 and two liquid type liquid
container 10 602. Further, in order to—f8r the filter portion 604 W th
the liquid supply port portlon of the two liquid type liquid container
602, the partltlonlng portion 602c between the liquid supply ports 602a

d 602b b d 604 h
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enbodi nment I'qui d 'supply ports 602a and b are ren

different in eaginedit 3ld AdtSeonSdined much)e s LHIOEl114g] aidkinicthe bubbl e
generation liquid -are prevented fron1be|ng supplied into the wong

l'iquid fl dv paifhthel2bubble generdtidasdhiigudd aleothe dubbId Ng to this

generation region 11 may be small. Therefore, the
clearance at'the throat portion 19 can be made very
small, for example, as small as several pm - ten and
several pm, so that release of the pressure produced
10 in the second liquid flow path can be further
suppressed and to further concentrate it to the
. movable member side. The pressure can be used as the
ejection préssure through the movable member 31, and
therefore, the high ejection energy use efficiency'and
15 ejection piessure can be accomplished. The
configuration of the first liquid flow path 16 is not
‘limited to the one described above, but may be any if
the pressure produced by the bubble generation is
effectively transmitted to the movable member side.

_ 20 As shown in Figure 28, (c), the lateral sides
of the movable member 31 cover respective parts of the
walls constituting the second liquid flow path so that
falling of the movable member 31 into the second
liquid flow path is prevented. By doing so, the

25 above-described separation between the ejection liquid
and the bubble generation liquid is further enhanced.

Furthermore, the release of the bubble through the



enbodi ment, the structures of the joint portions of the liquid
container and the liquid ejection heads are

-57- such that the single liquid type liquid container can be
attached to both the single liquid type head and the two liquid type
head, whereas the two |iquid type i quid container can be attached
only to the two 5 liquid type head. In other words, in the
case of a printer with a liquid ej e@®on head and a |iquid container
whose joints are structured as descri bed above, the user is

prevented fromerroneously attaching a two liquid type 10 liquid container
to a single liquid e case of ap

provi ded i ¢ h4LEwg o B BRRBFaseppc She 40t RASEEaPn PeaPeRteh Ry
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liquid contai gk hBbvB-described effect of the refilling from the
upstream side by the pressure upon the collapse of
5 bubble, can be further enhanced.

In Figure 12, (b) and Figure 27, a part of
the bubble generated in the bubble generation region
of the second liquid flow path 4 with the displacement
of the movable member 6 to the first liquid flow path

10 14 side} extends into the first liquid flow path 14
side by selecting the height of the second flow path
to permit such extension of the bubble, the ejection
force is further improved as compared with the case
without such extension of the bubble. To provide such

.15 extending of the bubble into the first liquid flow
path 14, the height of the second liquid flow path 16
is preferably lower than the height of the maximum
bubble, more particularly, the height is preferably
several pym - 30 pm, for example. In this example, it

20 is 15 pm.
<Movable member and separation wall>

Figure 29 shows another example of the
movable member 31, wherein reference numeral 35
designates a slit formed in the partitidn wall, and

25 the slit is effective to provide the movable member
31. In the Figufe, (a), the movable member has a

rectangular configuration, and in (b), it is narrower



conventional bubble jet type recording head nmay be provided with the

sane joint portion as the joint portion of a single liquid type liquid
cont ai ner, so that it can be used with a printer with a two liquid 20
type head. Wth this arrangenent, the user is allowed to use both an
| nexpensi ve conventional liquid container and a single liquid type

| i qui d cont ai ner. Further, the user can tell the difference between a
single liquid type liquid container and-80+wo liquid 25 type liquid
container fromtheir external appearances, and therefore, it does not
occur that the user buys a wrong ink container

- 58- joint structures for a li cont ai ner and a

liquid ejecti®h ﬁBﬁdeBCHBF fidde te Bermif ipgrea EthopﬁéiGJhﬂ gurati ons
LSt rated SR e, oA (HOTE) AR hh. AR Rl LT
from bei ng atL%ﬁEegot8nﬂaﬂEgthEeﬁgraN§iEty of the movable member.
In Figure 29, designated by 35 is a slit
5 p:ovided in the separation wall, and the movable
member 31 is formed by the slit. The configuration
narrowed and arcuated at the fulcrum side is desirable
as shown in Figure 28} (a), since both of easiness of
motion and durability are satisfied. However, the
10 configuration of the movable member is not limited to
the one described above, but it may be any if it does
not enter the second liquid flow path side, and motion
is easy with high durability.
In the foregoing embodiments, the plate or
15 film movable member 31 and the separation wall 5
having this movable member was made of a nickel having
a thickness of 5 pm, but this is not limited to this
example, but it may be any if it has anti-solvent
property against the bubble Qeneration liquid and the
.20 ejection liquid, and if the elasticity is enough to
" permit the operation of the movable member, and if the
required fine slit can be formed.
Preferable examples of the materials_for the
movable member include durable materials such as metal
25 such as silver, nickel, gold, iron, titanium,
aluminum, platinum, tantalum, stainless steel,

phosphor bronze or the like, alloy thereof, or resin



liquid containers with a different version of joint structure wll be

descri bed. ' In the case of the two liquid type liquid 10
container illustrated in Figure 16, the bl ocking portion doubled as a
partitioning plate between the ejection liquid and the bubble
generation |iquid. But, the bl ocking portion does not necessarily have
to double as a partitioning plate. Figure 18, (a) - (f) 15 depict
modi fi ed versions of the joint structuredl- described in the first
enbodi ment. Figure 18, (a) and (b) are perspective views of a two
liquid type Iiquid ontainer and a single liquid type quuid

t t 18, d (d)
cut anay Vi evs BHCGTIEY (BRI SR T S1qMach aF 14X SR tAs 18, (a)
d (b), d G th t t d (f
2re schemtic b8 ”é’ﬂlpeéfégéeéz”xlﬁégpev %ty W in AR pead oot on
head and | dent to th
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5 like, resin material having aldehyde group such as

polyacetal or the like, resin material having sulfon
group such as poly-sulfone, resin material such as
liquid crystal polymer or the like, or chemical
compound thereof; or materials having durability

10 against the ink, such -as metal such as gold, tungsten,
tantalum, nickel, stainless steel, titanium, alloy
thereof, materials .coated with such metal, resin

~material having amide group such as'polyamide, resin
material having aldehyde group such as polyacetal,

15 resin material having ketone.grbup such as’
polyetheretherketone, resin material having imide
group such as polyimide, resin material having
‘hydroxyl group such as phenolic resin, resin material
having ethyl group such as polyethylene, resin

- 20 material having alkyl group such as polypropylene,
resin material having epoxy group such as epoxy resin
material, resin material having amino group such as
melamine resin material, resin mateiial having
methylol group such as xylene resin material, chemical

25 compound thereof, ceramic material such as silicon
dioxide or chemical compound thereof.

Preferable examples of partition or division



-59- ejection head is provided with two ink introduction t ubes

703 and 704 t hrough which bubbl e generation liquid and ejection |liquid
are introduced into the head, respectively. The single liquid type 5
liquid ejection head is provided with an ink i ntroduction tube 705
t hrough which ejection liquid is I ntroduced into the head. The ink

i ntroducti on tubes

703 and 704 are round at the ink receiving end,

whereas the ink introduction tube 705 is83val at the 10 ink receiving end.
As is evident- fromFigures 18, (a) and (b), ‘the ink supply ports 701la

and 701b of the
the liquid contajner

i nk i ntroduct¥aht ¢ iBelade: zesingm

|l iquid container 701, and the ink supply ports 702a of
702, are shaged so_that  the erfectly fit with

tﬁﬁiﬁﬁdhqﬁh?gaﬁﬁgﬁnthﬁ‘introduction t ube

o705 sostbELPES Lhigh an SRt PARE bOHb e 850’ hibhpgRRiAy"e)
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Figure 18,

I cati on, e single liquid

resin materials such as polyethylene, polypropylene,

5 polyamide, polyethylene terephthalate, melamine resin

material, phenolic resin, epoxy resin material,

polybutadiene, polyurethane, polyetheretherketone,

polyether sulfone, polyallylate, polyimide,

polysulfone, liquid crystal polymer (LCP), or chemical

10 compound thereof, or metal such as silicon dioxide,

silicon nitride, nickel, gold, stainless steel, alloy

thereof,

chemical compound thereof, or materials

coated with titanium or gold.

The thickness of the separation wall is

15 determined depending on the used material and

configuration from the standpoint of sufficient

strength as the wall and sufficient operativity as the

movable member, and generally, 0.5 pm - 10 uym approx.

is desirable.

.20

The width of the slit 35 for providing the

movable membef 31 is 2 pm in the embodiments. When

the bubble generation liquid and ejection liquid are

different materials, and mixture of the liquids is to

be avoided, the gap is determined so as to form a

25 meniscus between the liquids, thus avoiding mixture

therebetween. For example, when the bubble generation

liquid has a viscosity about 2 cP, and the ejection



type liquid container 702 illustrated in Figure 18, (b) is connected

to the two liquid type head Illustrated in Figure 18, (e), certain
areas of the |l iquid supply port 702a are not covered with the 25
filter 703 or 704, which may allows liquid to | eak fromthe joint.
This type of | eakage can be prevented by placing a negative pressure
gener.ati ng nenber 708 - 60-

fornmed of urethane foam one-way fiber B®3H e, or the like, in the
single liquid type liquid container 702, i medi ately behind the liquid
supply port 702a, as shown in Figure 18, (d). The negative pressure 5

generating nenher nmay be placed at the ink supply orts of the two
liquid type | ild&uddc Pndiseesity notrilggs, then 100 é%awssss}ﬂ‘bh negati ve

' . nb 706 d_7Q7 nl d at. he liquid I
DS SICI R oy T Gl B il B U B Y SO
As a matter quutta(ﬁtdf (4 'ethl%?‘ihr:sa%e {HeA dfl . liquid type liquid
a ed W .

container is also provi
In this example, the movable member has a

5 thickness of ym order as preferable thickness, and a
movable member having a thickness of cm order is not
used in usual cases. When a slit is formed in the
movable member having a thickness of pm order, and the
slit has the width (W pm) of the order of the'

10 thickness of the movable member, it is desirable to
consider the variafions in the manufacturing.

When the thickness of the member opposed to
the free end and/or lateral edge of the movable member
formed by a slit, is equivalent to the thickness of

15 - the movable member (Figures 13, 14 or the like), the

| - relation between the slit width and the thickness is
preferably as follows in consideration of the
variation in the manufacturing to stably suppress the
liquid mixture between the bubble generation liquid

.20 and the ejection liquid. When the bubble generation
liquid has a viscosity not more than 3 cp, and a high
viscous ink (5 cp, 10 cp or the like) is used as the
ejection liquid, the mixture of the 2 liquids can be
suppressed for a long term if W/t < 1 is sétisfied.‘

25 The slit prdviding the "substantial sealing”®,
preferably has several microns width, since the liquid

mixture prevention is assured.



negative pressure generating nmenbers, since the provi sion affords the
sinplification of the joint portion design for a two |iquid type
liquid ejection 15 head, in ternms of configuration, flow resistance
relative to the liquid contained in a single liquid type liquid
container and the liquid contained in a two liquid type liquid
container, and the |ike. A bl ocki ng portion does not
necessarily have 20 to be a part of a |48a# d supply port, nor be di sposed
at a location related to liquid supplying function. It may be
optionally disposed as long as it properly functions as a bl ocker.
Figure 19, (a) - (d), and Figure 20, (a) - (d), illustrate such
modi fi cati ons of 25 t hew ithe separatied hublle gengrafeion i hi@md on, in
whi ch a bl ocking portion is disposed at a_ | ocation ot her. than the
openi ng of anQ@ﬂ<QﬂﬂﬁﬂﬁPﬁui%quld are used as has been described -61-
F'gure 19, (a%méréfpbé£é££?'gﬁéaﬂg¥ggféﬂkember functions in effect
as the separation member. When the movable member
5 moves in accordance with generation of the bubble, a
small amount of the bubble generation liguid may be
mixed into the ejection liquid. Usually, the ejection
liquid for forming an image in the case of the ink jet
recording, contains 3 % to 5 % approx. of the coloring
10 material, and therefore, if content of the leaked
bubble generation liquid in the ejection liquid is not
more than 20 %, no significant density.change results.
Therefore, the present invention covers the case where
the mixture ratio of the bubble generation liquid of
15 not more than 20 %.
In the foregoing embodiment, the mixing of
the bubble generation liquid is at most 15 %, even if
the viscosity thereof is changed, and in the case of
the bubble generafion liquid having the viscosity not
_ 20 more than 5 cP, the mixing ratio was at most 10 %
approx., although it is different depending on the
driving frequency.
The ratio of the mixed liquid can be reduced
by reducing the viscosity of the ejection liquid in
25 the range below 20 cps .(for example not more than 5
%).

The description will be made as to positional



version of the first enbodi ment of the present I nvention. . Figure 19,

(a) and (b) are schematic perspective views of a two liquid type
liquid 5 container and a single liquid type liquid container,

respectively, and Figure 19, (c) and (d) are schematic per spective
views of the holders for a two liquid type | iquid container and a
single liquid type liquid container, respectively. 10 A
nodified two liquid type liquid containetgs- 711 and a nodified single
liquid type liquid container 712 are provided with liquid supply ports
711la and 711b, and liquid supply ports 712a and 712b,

respectively. The single liquid type liquid container 15 712 is provided
with two |iquicekalidy between bthe heat (generating| ¢lenent | and dthe
The liquid supply ports 71la and 712a are the sanme in_configuration,
and the |iqui crav@ple member in thag phead. 71Dhe jeenfigurakiony
configuration._ However, 20 the |liquid suppl ort -portions_in this
modi fication dime%ﬁﬁ?ﬁnam%V%P%P?%d?%rEP?W$é S p ?ﬁea??q_ 9 supply
8?;;ePgLEgQBeEﬁ%%ﬁqﬁ%@ggﬂgi?gqgigg%é ga $A%+gnli§¥k§8nfgiﬁé%sgggethe single
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heat generating element and the movable member, the '
pressure upon bubble generation by the heat generating
element, can be effectivély_used as the ejection
pressure.
10 Figure 30 shows a relation between an area of
‘a heat generating element and an ink ejection amount.
In a conventional bubble jet recording
method, energy such as heat is applied to the ink to
generafe instantaneous volume change (generation of
15 bubble) in the ink, so that ink is ejected through aﬁl
ejection outlet onto a recording material to effect
printing. In this case, the area of the heat
generating element and the ink ejection amount are
proportional to each other; However, there is.a non-
. 20 bubble-generation region S not contributable to the
ink ejection. This fact is confirmed from dbservation
of burnt deposit on the heat generating element, that
is, the non-bubble-generation area S extends in the’
marginal area of the heat generating elgmgnt. It is
25 understood that marginal approx. 4 pm width is not

contributable to the bubble generation.

In order to effectively use the bubble



container is provided with a projection 711c. Referring to

Figure 18, (c) and (d), both -62-
liquid ejecting portions are provided with a hol der portion so that
liquid containers can be easily attached to the liquid ejection heads.
Mor e specifically, both holder portions are provided with a 5
structure whi ch enabl es each hol der portion to hold four liquid
cont ai ners, each of which contains a -86H fferent liquid (for exanple,

yel | ow i nk, magenta i nk, cyan ink, and black ink). These liquid

ej ection heads with the hol der portlon are nDunted on the 10 carriage
of a recording apparatus to record colo The

hol der porti oﬁqn§r&td'\ﬂ“dé’&'eﬁsﬂ’ﬁef'l I“‘f"er’sS prefe;rfp(]?% % Mﬁﬁl%u ch can

f h the | d f both | Li d
Cuppl 1 ed 15 (FASR 5h GS) mevaRIR memRF vans Sestiedilye s O 'S
e e e G U e B Y homorating

element, namely, the inside_area beyond the marginal

5 approx. 4 pm width. In this example, the effective
bubble generating region is approx. 4 pm and inside
tﬁereof, but this is different if the heat generating
element and fofming method is different.

Figure 31 is a schematic view as seen from

10 the top and showing a positional relation ship between
the movable member and the heat generating element,
whereiﬁ the use is made with - a heat generating element
2 of 58x150 pm, and with a movable member 301, (a) in
the Figure, and a movable member 302, (b), in the

15 Figure which have different total area.

The dimension of the movable member 301 is
53x145 pm, and is smaller than the area of the heat
generat?ng element 2, but it has an area equivalent to
the effective bubble generating region of the heat

_ 20 generating element 2, and the movable member 301 is
disposed to cover-the effective bubble generating
region. On tﬁe other hand, the dimension of the
movable member 302 is 53x220 pm, and is larger than
the area of the heat generating element 2 (the width

25 dimension is the same, but the dimension between the
fulcrum and movable leading edge is longer than the

length of the heat generating element), similarly to



713 of the two liquid type head is provided with a notch 715 (recessed
portion) which corresponds to the projection 711c of the two liquid
type liquid 20 container, but the corresponding portion of the hol der
portion 714 of the single liquid type head is not provided with a

not ch. Therefore, the single liquid type liquid

container can be installed in both the holder portion 25 of the single
liquid type liquid ejection head, and -87-the hol der portion of the two
liquid type liquid ej ection head, but the two liquid type liquid

- 63- contai ner, being provided wth the projection 711lc, can be
installed in the holder portjon of _.the t liquid type liquid
ej ecti on headt hﬁhweﬂapéepWSVPGEdg8§ &Ftﬁstﬁ9398ﬁﬁﬂ ?%5°88F¥ EBSndent to
the projection | ustrate

notal Tea i n PAESHERES: BRBPLPFeREraH g, gegingyo e koot nEGAT! B

been carried out with the two movable members 301 and
302 to check the durability and the ejection
5 efficiency. The conditions were as follows:
Bubble generation liquid:
aqueous solution of ethanol (40 %)
Ejection ink: dye ink
Voltage: 20.2 V
10 Frequency: 3 kHz
The results of the experiments show that
movable member 301 was damaged at the fulcrum when
1x107 pulses were applied. (b) The movable member 302
was not damaged even after 3x108 pulses were applied.
15 Additionally, the ejection amount relative to the
supplied energy and the kinetic energy determined by
the ejection speed, are improved by approx. 1.5 - 2.5
tiﬁes. | .
From the results, it is understood that
-ﬂ_zn movable member having an area larger than that of the
heat generating element and disposed to cover the
portion right above the effective bubble generating
region of thé heat generating element, is preferable
from the standpoint of durability and ejection
25 efficiency.
Figure 32 shows a relation between a distance

between the edge of the heat generafing element and



liquid type liquid ejection head, which is provided with no notch as

illustrated in Figure 19, (d). Figure 20, (a) - (d) are
schematic views of 10 another exanple of the nodified version of the
l'iquid container in accordance with the present invention. In
this nodification, a single liquid type liquid cont ai ner has a supply
port 722a and a groove 722D, and a two liquid type |Iiquid container
721 has a 15 bubble generation liquid stpty port 721a and an

ejection liquid supply port 721b. The hol der portion 724 of a single
liquid type liquid ejection head is provided with a tongue-like
portion 725 correspondent to the groove 722b, whereas the hol der

portion 723 ofthedulerum»f ithe 9 ¢ iBRRReRand the figplacepgnt

provi ded with tqngue-1i ke portion. The hol der portion 723 is

provi ded with % Iﬁ’ééé“")%éleaﬁ'lf’%' whi ch correspond to the liquid
supply ports 721a and | qul ' 7 . I vely,
and 25 the hol der pprt']i‘%en k%plié%ér%%%%\%ﬁ&géﬁl e?_%?lnﬁéﬁgf%i ch
corresponds toyd Nl ¢ iin SUPPL e P 'od A3adtstooa e |4 facdiibit Ner

722. In this nodificatlion,
5 increases with increase with the distance 1 from the

edge of the heat generating element 2 and the fulcrum
33 of the movable member 31. Therefore, it is
desirable to determinate the position of the fulcrum
of the movable member on the basis of the optimum

10 displacement depending on the required ejection amount
of the ink, flow passage structure, heat generating
element configuration and so on. The experiments by
the inventors have revealed that when the fulcrum is
provided right above. the effective bubble generating

15 fegion, the movable wall is damaged after appiication
of 1x10% pulses, that is, the durability is lower.
Therefore, by disposing the fulcrum of -the movable
member outside the right above position of the
effective bubble generating region of the heat

. 20 generating element, a movable member of a

configuration and/or é material not providing very
high durability can be practically usable. On the
other hand, even if the fulcrum is right above the
effective bubble generating region, it is practically

25 usable if the configuration and/or the material is
properly selected. By doing so, a liquid ejecting

head with the high ejection energy use efficiency and



- 64- tongue-1i ke portion 725 of the holder portion 724

constitutes a bl ocking portion. In the various nodifications
descri bed above, all the two liquid type liquid containers were 5
structured to separately contain ejection liquid and bubbl e generation
liquid, but this structure is not ~essential. For exanple, the two
liquid type liquid container 602 illustrated in Figure 16 may be

repl aced by two separate |iquid coarBlrners 612 and 613 10

illustrated in Figure 21, which correspond to | magi nary two

cont ai ners, respectively, creatabl e by splitting the container 602 at

a pl ane passed hwi se t hrough the partltlonlng portion 602c.
Needl ess to shpe PﬁQBrGEFapélﬁFﬂvGﬁP bpePreryideds |jquid or bubble

generation |i d f plied into the wong liquid path of a
two liquid ty gi ' tg@%@%tion head, not only may a liquid supply

t b d il j on.
F?rls ﬁot necgg;esy }gFggn?egﬁﬁ ggﬁ aggé}a ggmng %%gg*gqbeneration l'iquid
to be easi '36/1 SeR0etL2R B the blemBhtS8lBLERate PYYvildia WARH dixy head

portion of
5 heat generating element for heating the liquid.

Figure 34 is a longitudinal section of the
liquid ejecting head applicable to the present
invention. .dn the element substrate 1, a grooved
member 50 is mounted, the member 50 having second

10 liquid fiow paths 16, separation walls 30, first
. l1iquid flow paths 14 and grooves for constituting the
first liquid flow path.

The element substrate 1 has, as shown in
Figure 12, patterned wiring electrode (0.2 - 1.0 pm

15 thick) of aluminum or the like and patterned electric
resistance layer 105 (0.01 - 0.2 pm thick) of hafnium
boride (HfBj), tantalum nitride (TaN), tantalum

_ aluminum (TaAl) or the like constituting the heat
génerating element on a silicon oxide film or silicon
.20 nitride film 106 for insulation and heat accumulation,
which in turn is on the substrate 107 of silicon or
the like. A voltage is applied to the resistance
layer 105 through the two wiring electrodes 104 to
flow a current through the resistance layer to effect

25 heat generation. Between the wirin§ electrode, a

protection layer of silicon oxide, silicon nitride or

the like of 0.1 - 2.0 pm thick is provided on the



liquid ejection head; as long as a liquid ejection head is structured

so that the bubble generation liquid in atw liquid type liquid
ejection head is 25 prevented from being inadvertently introduced into a
wong liquid flow path of another liquid ejection head. :

- 65- Figure 22, (a) - (d) are schematic per spective view
of liquid containers and |iquid ej ection heads nodified to satisfy the
requi r enent described in the precedit®0paragraph. Figures 22, (a) 5
and (b) are schematic perspective views of a two liquid type liquid
container and a single liquid type | i quid container, respectively.

Figures 22, (c a_nc{_qsd_r (%%ﬁ are schenatic_é)_erspective ylevxs. of atwo :
l'i quid t 15TANGE &SAHaT o PHb AP HAALE LGy 30 | 3REF TCRVHEALAOR | | qui d
F{gﬁfgoPyggadﬂé§%¥K%¥ié%ﬂé%lum or the likel{bffi§ @P@iaﬁcgﬁigﬂ) fstmo
formed thereon to protect the resistance layer 105
from various liquid such as ink.
5 _ The pressure and shock wave generated upon
the bubble generation and collapse is so strong that
durability of the ox;de film which is relatively
fragile is deteriorated. Therefore, metal mateiial
such as tantalum (Ta) or thellike is used as the anti-
10 cavitation layer.

The protecfion 1a§er may be omitted depending
on the combination of liquid, 1iquid flow path
structure and resistance material one of such
examples is shown in Figure 22, {b). The material of

45 *the resistance layef not requiring the protection
layer, includes, for example, iridium-tantalum-
aluminum alloy or the like. Thus, the structure of
the heat generating element in the foregoing
embodiments may include only the resistance layer

.20 (heat geheration portion).or may include a protection
| layer for protecting the resistance layer.

In this examplé, the heat generating element
has a heat generation portion having the resistance
layer which generates heat in response to the electric

25 signal. This is not limiting, and it will suffice if a

. bubble enough to eject the ejection liquid is created

in the bubble generation liquid. For example, heat



liquid container 731 contains only ejection |iquid, and bubbl e
generation liquid is supplied to a recordi ng head, through a bubble
generation liquid 15 introduction tube 733 illustrated in Figure 22, (c),
an unillustrated tube, and the like, froma bubble generation liquid
container (unillustrated) disposed in a recording apparatus, at a

| ocati on away fromthe recordi ng head. 20 The liquid supply
ports 732a and 731la of the single IH9%ui d type liquid container and the
two liquid type liquid container, respectively, are sealed with an
el astic nenber fornmed of material such as rubber, and contain |iquid.

25 On the other hand, a S|n%§5 I|% ui d type head portion 738

and a two |i q@]eﬂ‘etrﬁéqﬁ‘egd’rﬂ:&% Ry, he foimh\Afi& with ink

d bes d 3 Kk
'-gtafo netton tg\ 2 ;‘r‘? £i5 ‘ﬁlﬁereromq’g gERFAFeS PAHPPOR | ecor di ng

head porti Ons’rec(fﬁ'?rqgltd \ﬁlg¥1t Eien W2 W849 or the one which

generates heat upon receiving high frequency wave.

5 _ On the element substrate 1, function elements
such as a transistor, a diode, a latch, a shift
register and so on for selectively driving the
electrothermal transducer element may also be
integrally built in, in addition to the resistance

10 layer 105 constituting the heat generation portion and
the electrothermal transducer constituted by the
wiring electrode 104 for supplying the electric signal
to the resistance layer. _

In order to eject the liquid by driving the

15 heat generation pdrtion of the electrothermal
traﬁsducer on the above-described element substrate 1,
the resistance iayer 105 is supplied through the
Wiring electrode 104 with rectangular pulses as shown
in Figure 23 to cause insténtaﬁebus heat generation in

20 the resistance layer 105 between the wiring electrode.

Figure 35 is a schematic view showing a
configuration of a driving pulse. 

In the case of the heads of the foregoing
examples, the applied energy has a voltage of.24 VvV, a

25 pulse width of 5 psec, for the first heat generating
element, and a pulse width 10 psec for the second heat

generating element at the timed relation as described



type head portion 735 is provided wth a recessed. portion 736 which
fits with a projection 731b of the 5 two liquid type liquid container 731,

which is | ocated on the wall with the ink supply port. In this

nodi fication, a projection 731b of the two liquid type l'iquid

contai ner 731, which is |located on the surface whi ch conmes in contact
with the recording head 10 portion, prevents the two liquid type liquid
cont ai ner 731 from bei ng connected-Ba-~t he single liquid type

liquid ejecti-on head. However, the single |liquid type - liquid container
can be connected to the two liquid type liquid ejection head, since
the structures of the 15 tw liquid type liquid container 731 and the
singl e | hguednbeforei §oi drivet shecheat) generatisgarlpaenf. .« by

same, except for the projectiion 731b of the two liquid type liquid

contai ner 731which the liquid, gnkhds;Bdecteds thrpugh, the ededtiqmi d 20
tai d liguid, ej [ heads, the liquipd ' [ d
Gpparatus i n AHELAT: KBEPRGH Ghe PrOCBREAPRECIIPeloRERRABPETOZR, | ot al | od
d i bed : i qui.d.ejecti h .0 . Whi | Lngl
e oo, S B BB A R,
needl ess 150 sy, +hig, PhGEchhy B4CBhyO1f the bubBil GedBratidn2 |1 quid

ej ection col or-recording
' liquid is properly capable of bubble generation.

<Head structure for 2 fiow paths>
The description will be made as to a
structure of the liquid ejecting head with which
10 different liquids are sepa:ately accommodated in first
and second éommon liquid chamber, and the number of
parts can be reduces so that manufacturing cost can be
reduced. '
Figure 36 is a sectional view illustrating
15 supply passage of a liquid ejecting head applicable to
the present invention, wherein same reference numerals
as in the previous embodiment are assignéd to the
elements having the corresponding functions, and
detailed descriptions thereof are omitted for
- 20 simplicity.
In this example, a grooved member 50 has.an
orifice plate 51 having an ejection outlet 18, a
plurality of grooves for constituting a plurality of
first liquid flow paths 14 and a recess for
25. constituting the first common liquid chamber 15 for
supplying the liquid (ejection liquid) to the
plurality of liquid flow paths 14.



apparatus or the like in which a plurality of liquid ]
-67- containers for holding a plurality of l|iquids of di fferent
color, and a correspondi ng nunber of recordi ng head are provided. In
the case of the | atter apparatus, the plurality of liquid containers 5
may be rendered identifiable by attaching a conventional color (or
liquid type) |abel to each |l iquid container, so that the user is
prevented from attaching to a recordpBg head, a contai ner which
contains ink of wong color. 10 Enbodi nent 2 In the
precedi ng enbodi nent, only one type of liquid was contained in a

| i quid container, but there are tinmes when various kinds of ejection
liquids (for exanpPeseppration wajli a9 &8 moungedntocther botem 15

used. In order to deal with such situations, a liquid_ cont ai ner
conprising a pPhrihet grepvedqueaber| pQ by which plurality of first

liquid flow paths 14 are formed. Such a grooved
member 50 has a first liquid supply passage 20
5 extending from an upper position to the first common
- liquid chamber 15. The grooved member 50 also has a
second liquid supply passage 21 extending from an
upper position to the second common liquid chamber 17
through the separation wall 30.

:10 As indicated by an arrow C ip Figure 36, the
first liquid (ejection liquid) is supplied through the
first liquid supply passage 20 and first common liquid
chamber 15 to the first liquid flow path 14, and the
second Liquid (bubble generation 1iquid) is sﬁpplied

15 to the second liquid flow_path 16 through the second
liquid supply passage 21 and the second common liquid
chamber 17 as indicated by arrow D in Figure 36. 1In
'this example, the second liquid_supply passage 21 is
extended in paréllel with the first liquid supply

- 20 passage 20, but this is not limited to the
. exemplification, but it may be any if the liquid is
supplied to the second common liquid chamber 17
through the separation wall 30 outside the first
common liquid chamber 15.

25 The (diameter) of the second liquid supply

passage 21 is determined in consideration of the

supply amount of the second liquid. The configuration



sonmetinmes used instead of a plurality of ordinary i quid containers.
Thus, in this enbodi nent, the present invention will be described with
reference to 20 a liquid container which conprises a plurality of

liquid cells to hold plurality of liquids in a single l'i quid container
with nultiple liquid cells. Figure 23 is a perspective view
of aliquid contai ner which conprises a plurality of single liquid 25
type liquid cells to hold a plurality of-d4-qui ds. Figure 24 is ia
perspective view of a |liquid container whi ch conprises a plurality of
two liquid type liquid ' - 68-

cells to hold a plurality of |iquids. A |iquid container 605

i | lustrated | @fFithe second 3 iguig suppdy wassage Al gy boritedos,,
605b and 605c which are the sane in configuration as the liquid 5 :
supply port 60 SiNG@%QF) Taund byt may he regtapgular 1 ¥lQy with both
the filter po&&%%p 603, and the filter portion 604 provided with the
partitioning * :

The second common liquid chamber 17 may be
5 formed by dividing the grooved by a separation wall
30. As for the method of forming this, as shown in
Figure 26 which is an exploded perspective view, a
common liquid chamber frame and a second liquid
passage wall are formed of a dry film, and a
10 = combination of a grooved member 50 having the
separation wall fixed thereto and the element
substrate 1 are bonded, thus forming the second common
liquid chamber 17 and the second liquid flow path 16.
In this example, the element substrate 1 is
15 constituted by providing the supporting member 70 of
metal such as aluminum with a plurality of
electrothermal_transducer elements as heat generating
elements for generating heat for bubble generation
from the bubble generation liquid through film
.20 boiling. Above the element sﬁbstrate 1, there are
disposed the plurality of grooves constifuting the
ligquid flow path 16 formed by the second liquid
passage walls, the recess for constituting the second
common liquid chamber (common bubble generation liquid
25 chamber) 17 which is in fluid communication with the
plurality of bubble generation liquid'flow paths for

supplying the bubble generation liquid to the bubble



groove 604a, which are illustrated in Figure 17. Three type of |iquids
are Separately contained in 10 their owm liquid cells, and are

i ndi vidual ly supplied to a liquid ejection head through their own
l'iquid supply ports 605a, 605b and 605c. Atw liquid type
| i qui d contai ner 606 illustrated in Figure 24 is provided with |iquid
15 supply ports 606a, 606b, and 606c which are the sane I n
configuration as the liquid supply port -882a with the partitioning
portion 602c illustrated in Figure 16. It can be fitted with only the
filter portion 604 with the partitioning groove 604a illustrated in

20 Figure 17. It separately contains three type of ej ection |liquids
and three typgenerasiop diguidr pessages, andgkhes sepdFatiene 0fparatel y

held Iiquids are _. supplied to a Iigyid ej ect.i on head through their own:
li quid suppl y938idingopalisngl bayingsthe movable wallg 3 « he provision of

contained in & si ReRASPARSAIBYoRESARERCS PATAL TbAR8) | 1 qui d
grooved member. The grooved member is provided with
5 grooves for constituting the ejection liquid flow
paths (first liquid flow paths) 14 by mounting the
separation walls 30 thereto, a recess for constituting
the first common liquid chamber (common ejection
liquid chamber) 15 for supplying the ejection liquid
10 to the ejection liquid flow paths, the first supply
passage (ejection liquid supply passage) 20 for
supplying the ejection liquid to the first common
liquid chamber, and the second supply passage (bubble
generation liquid supply passage) 21 for supplying the
15 bubble generation liquid to the second common liquid
chamber 17. The second supply passage 21 is connected
with a fluid communication path in fluid communication
‘ with the second common liquid chémber 17, penetrating
through the separation wall 30 diséosed outside of the
.20 first common liquid chamber 15. By the provision of
the fluid communication path, the bubble generation
liquid can be supplied to the second common liquid
chamber 15 without mixture with the ejection liquid.
The positional relation among the element
25 substrate 1, separation wall 30, grooved top plate 50
is such that movable members 31 are arranged

corresponding to the heat generating elements on the



- 69- cells are used, a two liquid type liquid container is
prevented from being inadvertently attached to a single liquid type
liquid ejection head; in other words, the sane effects as those
described in the 5 first enbodi nrent can be obt ai ned. Enbodi ment 3
If a single liquid type liquid container is attached to a two liquid
type head such as the one descri bed above, the ejection liquid
supplied from 10 this liquid container-868-used al so as bubbl e
generation liquid. In such a case, the voltage applied to a heat
generating nmenber may be | owered - since the viscosity of the ejection
liquidis |ow Wen the voltage applied to a heat generating nenber
15 may be | oncptementsubstraten]ls andethatcejectippnbiquid £2eWsunmpti on
and ink consunption are reduced b reducing drivin ower _and nunber
of prelim naryPatns Smﬁg.arrang d °°"esEﬂthggoFﬂthga gvaRhen a two

nead, the 1 qremeeRe 3 fer PhyEhtncefimifec paf Prfifa sdbely' VP
passage is provided for the grooved member, but it may
5 be plural in accordance with the supply amount. The
cross-sectional area of the flow path of the ejection
liquid supply passage 20 and the bubble generation
liquid supply passage 21 may be determined in
proportion to the supply amount. By the optimization
10 of the cross-sectional area of the flow path, the _
parts constituting the grooved member 50 or the like
can be downsized. | |
As'ﬁescribed in the foregoing, according to
this embodiment, the second supply passage for
15 supplying the second liquid to the second liquid flow
path and the first supply passage for supplying the
first liquid to the first liquid flow path, can be
provided by a single grooved top plate, so that number
of parts can be reduced, and therefore, the reduction
. 20 - of the manufacturing steps and therefore the reduction
of the manufacturing cost, are accomplished.
Furthermore, the supply of the second liquid
to the second common liquid chamber in fluid
communication with the secdnd liquid flow path, is
25 effected through the second liquid flow path which
penetrates the separation wall for separating the

first liquid and the second liquid, and therefore, one



Wwith hi gh viscosity prepared for the purpose of | mproving recording

performance. In such a case, the vol tage applied to a heat generating
menber nmust be 25 increased. Wien it is necessary to increase the

voltage applied to a heat generating nmenber, driving power and nunber
of prelimnary pul ses nust be - 70-

I ncr eased. As descri bed above, between when a single

liquid type liquid container is attached-¢p-a two liquid type liquid
ej ection head, and when a two 5 liquid type liquid container is attached
to a tw liquid type liquid ejection head, bubble generation
characteristic and liquid ejection characteristics of the two liquid

type |iquid ejkending 3tercis erough foncthe dpendingiefnbhessary to set
proper values for 10 the voltaaﬁ to beﬁggplied to a_heat ﬁenerating
@t o

member , t$RPAFILIOR WRlke tembex cand the hagtt o t he

type of the liquid contai r attached to the two
yp éhnerat ng element substrate, so that manufacturing is

easy, and the accuracy of the bonding is improved.

5 . Since the second liquid is supplied to the
second liquid common liquid chamber, penetrating the
separation wall, the supply of the second liquid to
the second liquid flow path is assured, and therefore,
the supply amount is sufficient so that stabilized

10 ejection is accomplished.
<Ejection iiquid and bubble generation liquid>
Aé described in the foregoing examples,
~according to the present inventién, by the structure
having the movable member deséribed above, the liquid
15 - can be ejected at higher ejection force or ejection
| efficiency than the conventional liguid ejecting head.
When the same liquid is used for the bubble generation
.liquid and the ejection liquid, it is possible that
liquid is not deteriorated, and that deposition on the
. 20 heat generating element due to heating can be reduced.
Theréfore, a reversible state change is accomplished
by repeating the gassification and condensation. So,
various liquids are usable, if tﬁe liqdid is the one
not deteriorating the liquid flow passage, movable
25 member or separation wall or the like.
Among such liquids, the one having the

ingredient as used in conventional bubble jet device,



liquid type |
ej ection head
is properly

the foll ow ng
generation ty
jet systemis

container is attached a two liquid type head. Wth

iquid ejection head, so that the two liquid type

I qui d

is properly driven, 15 and the so-called recovery operation
carried out. Thi s knowl edge can be used in

manner. For exanpl e, when a negative pressure
pe liquid container to be used with a 20 conventi onal

bubbl e

connected to a two liquid type head, driving frequency
shoul d be slightly reduced conparedgga when a two |liquid type

iquid

t hi s arrangenent,

certain amount of ink which will 25 be left unused in a conventi onal
negative pressure generation type liquid container, that is, the ink
whi ch coul d ncanbbecusedecdshyn aecorddnmyg diguildubbMWhen the two-flow-
-71- jet head due to increase in the negative pressure .
gener at ed by Pa&hcshraetiunealofi ithec presendy inventjon is used with

10

15

differeﬁt ejection liquid and bubble generation
liquid, the bubble generation liquid having the above-
described property is used, more particularly, the
examples.includes: methanol, ethanol, n-propyl
alcohol, isopropyl alcohol, n-hexane, n-heptane, n-
octane, toluene, xylene, methyléne diéhloride,
trichloroethylene, Freon TF, Freon BF, ethyl ether,

dioxane, cyclohexane, methyl acetate, ethyl acetate,

'acetone, methyl ethyl ketone, water, or the like, and

a mixture thereof.

As for the ejection liquid, various liquids
are usable wifhout paying attention to the degree of
bubble generation property or thermal property. The
liquids which have not been conventionally usable,

because of low bubble generation property and/or

_ easiness of property change due to heat, are usable.

~-.20

25

However,'it'is desired that ejection liquid
by itself or by reaction with the bubble generation
liquid; does not impede the ejéction, the bubble
generation or the operation of the movable member or
the like. As for the recording ejection liquid, high
viscous ink or the like is usable. As for another
ejection liquid, pharmaceuticéls and perfume or the
like having a nature easily deteriorated by heat is

usable.

a



partially ejected; in other words, the ink usage efficiency of a
conventional |iquid container can be 5 inproved. In this
enbodi ment, in order to identify whet her the liquid container having
attached to a liquid ejection head is of a single liquid type or a
two liquid type, a single liquid type liquid container 10 and a two liquid
type liquid container are structured as descri bed bel ow.

Referring to Figure 25, a single |iquid-og9pe liquid container 607 is
provided with a |liquid supply port 607a which is the sane in
configuration as the 15 liquid supply port 60la illustrated in Figure 15,
and two el ectrode pads 617a and 617b, which are | ocated on t he
top surface. The ipkr of thg £elipyirg irgredigpt was wsede
liquid container 608 is praovided wiith a |iquid supply .20_port 608a which
is the sane | RScERBi & Adngadigndd “sabﬂgqﬁpﬂ Vd 602a

oSt e " QBRRS 1mdM ana, oS pEbRITRRISL L B 000 Pas
0L 00ETEM 1 R iRl RPIRIL VY BRSS! M 172 A
5 ejection speed of the ink is increased, the shot
accuracy of'the liquid droplets is improved, and
therefore, highly desirable images were recorded.

Dye ink viscosity of 2 cp:

(C.I. Food black 2) dye 3 wt. %

10 : Diethylene glycol 10 wt. %
' Thio diglycol 5 wt. %
Ethanol - ‘5 wt. %

Water _ 77 wt. %

Recording operations were also carried out
15 using the following combination of the liquids for the
| bubble generation liquid and the ejection liquid. As
"a result, the 1iqﬁid having a ten and several_cps
Viscoéity, which was unable to be ejected heretofore,
was properly ejected, and even 150 cps liquid was
.20 | properly ejected to provide high quality image.
Bubble generation liquid 1:
Ethanol ' 40 wt. %
Water 60 wt. %
Bubble generation liquid 2:
25 Water ' 100 wt. %
Bubble generation liquid 3:

Isopropyl alcohol 10 wt. %



(carriage) of a liquid ejection apparatus, on which

-72- the aforenentioned single liquid type |iquid container 607
or the two liquid type liquid container 608 is nount ed, is provided
w th el ectrode pins which are positioned to correspond to the el ectrode
pads 617a, 5 617b, 618a or 618b, so that the type of the liquid
cont ai ner havi ng been nounted on the carrdjgge can be identified on the
basi s of which el ectrode pads .are in connection with which el ectrode
pi ns. - In the case of the liquid ejection apparatus 10 in
this enbodi nent, the CPU 302 of the recording apparatus illustrated in .
Figure 14 detects wheMatent he mounted |iquid coiwter § s the single
liquid type liquid container 607 or the two |iquid type l'iquid
cont ai ner 608, on HEHieatdsins ldfquilde lisype of the 15 connections between the-
el ectrodes pads and the el ectrode pins, and carries out a proper
ej ecting oper at | &*EO Bl@ck ery operati on (recoBemt.sdquence).
Pigment ink (viscosity of approx. 15 cp):
5 Styrene-acrylate-acrylate ethyl
copolymer resin material 1l wt. &

(oxide = 140, weight average
molecular weight = 8000)

Mono-ethanol amine 0.25 wt. %

10 Glyceline 69 wt. %
Thiodiglycol 5 wt. %
Ethanql 3 wt. &
Water 16.75 wt. %

Ejection liquid 2 (55 cp):
15 Polyethylene glycol 200 100 wt. %
Ejection liquid 3 (150 cp):
Polyethylene glycol 600 100 wt. %
In the case of the liquid which has not been
easily ejected, the ejection speed is low, and
20 therefore, the variation in the ejection direction is
expanded on the recording paper with the result of
poor shot accuracy. Additionally, vafiation of
ejéction amount occurs dug to the ejection _
instability, thus preventing the recording of high
25 Qquality image. However, according to the embodiments,
the use of the bubble genération liquid permits

sufficient and stabilized generation of the bubble.



. For ekanple, when the nmounted liquid container is the single liquid
type liquid container 607, the CPU 20 reduces bubbl e generation power

(size of the bubble generating region) during the liquid ejecting
operation or the recovery operation, and when the mounted liquid
container is the two liquid type liquid cont ai ner -.608, it increases
bubbl e generati on power 25 (size of the bubble generating region) during
t he liquid ejecting operation and tH®l-ecovery operati on. Mor e
specifically, the bubble generation power is

-73- controll ed by reducing or increasing the voltage to be

applied to a h Al so according to this

at generatln
embodi ment , ?ﬁ %Hleé‘e{“é: ;31"9\?15\?( s&*QWq‘?‘%ﬁﬂ‘ﬂ’ t‘i/fpetl}? qui d
container 5 fr.om dver tly .connected to iquid '
type liquid ejlé‘cq"'llﬁﬁ#g’é’& qi Mﬁf@’p y\ﬁ(ﬁa&#rl 5?3: 1:hegeif ’%c?s as those
described in %B%dwléﬂ dﬁg%ﬂ# @gazﬂ%ggccomplished, thus improving

the recorded image quality remarkably.

5 <Recording system>
An exemplary ink jet recording system
_applicable to the present invention, will be
described, which records images on recording medium,
using, as the recording head, the liquid ejection head

10 in accordance with the present inventioo. Figure 38
is a schematic perspective view of an ink jet
recording system employing the aforementioned liquid
ejection head 201 in accordance with the present
invention, and depicts its general structure.

15 . The liquid ejection head in this.example is a
full-line type head, which comprises plural ejection
orifices aligned with a density of 360 dpi so as to
cover the entire recordable range of the recording
material 150. It comprises four heads, which are

.20 correspondent to four colors; yellow (Y), magenta (M),
cyan (C) and black (Bk). These four heads are fixedly
supported by a holder 1202, in parallel to each other
and with predetermined intervals.

These heads are driven in response to the

25 signals supplied from a head driver 307, which
constitutes means for supplying a driving signal to

each head. A reference numeral 204e designates a



be obt ai ned. In the above description of this enbodi nent, 10
the present invention was described with reference to aliquid

ej ection recording apparatus in which only one cartridge is nountabl e,
but it is needless to say that the present invention is also
applicable to a liquid ejection recording apparatus in which a 15
plurality of cartridges containing liquid of different color are

nount abl e together. In the case of the -102- atter apparatus, the types of
the liquid containers prepared for various liquids are detected by a
detection el enent such as the aforenentioned electrode 20 pad. But the
types of liquids nust be identifiable by . the user so that the user is
prevent ed frobubbisc@enegration ijgudd gondaimeteLnom Ml t4hSw ong 1i qui d

to the liquid ejection head. This nmay be accomlishe
preparing conbabble,genenadion dgudd s Peldyared, Lo ??cgbg{qﬁqfed in the

LL;iédsggoglesn%nhtep%qﬂ%%eqe%l i,his system, hasAqt Oerditr}:%ctt%ztehe
similar to that shown in Figure 22 of Embodiment 1.

5 _ Below each head, a head cap 203a, 203b, 203c
or 203d is disposed, which contains an ink absorbing
member composed of sponge or the like. They cover the
ejection orificés of the corresponding heads,
protecting'the heads, and also maintaining the head

A0 performance, during a non-recording period.

A reference.numeral 206 designates a conveyer
belt, which constitutes means for conveying the
various recording méterial such as those described in
the preceding embodiments. The conveyer belt 206 is

15 routed through a predetermined path by various
rollers, and is driven by a driver roller connected to
a motdr driver 305.

The ink jet recofdirig system in this example
comprises a pre-printing processing apparatus 251 and

.20 a postprinting processing apparatus 252, which are
disposed on the upstream and downstream sides,
respeétively, of the ink jet recording apparatus,
along the recording material conveyance path. These
processing apparatuses 251 and 252 process the

25 fecording material in various manners before or after
recording is made, respectively.

The pre-printing process and the postprinting



-74- third enbodi mrent of the present invention, which type of

liquid container is in connection with the two liquid type liquid

ej ection head is determ ned on the basis of the types of the
connection between the 5 electrode pads provided on'the |iquid container

si de, and the el ectrode pins provided on the apparatus nmain

assenbly side. This nethod can be adopted to regul ate the liquid fl ow
froma tw liquid type liquid cont ail@@-to a single liquid type head
10 For exanple, a liquid container or a liquid ej ection head
Is provided wwth a control valve for controlling the liquid supply to
the liquid ejection head. The CPU 302 of a recordi ng. apparatus detects
whet her the nBFASESS V@FYd depangding ors thetyRe °f15fe<f918ﬂﬁ'gé)type l'i quid

contalner of Wlnssdl U e on " AR St ARRCCt Lon, et veen
oot =, Mg W bl S b SUELIR, T ooens
S P e R, AR R MRS 6y A0 ol sector
5 employed, the recording material is exposed to ultra-
violet rays and ozone before printing, activating its
surface. In a recording material tending to acquire
electric charge, such as plastic resin material, the
dust tends to deposit on the surface by static
10 electricity. The dust may impede the desired
recording. In such a case, the use is made with
ionizer to remove the static charge of the recording
material, thus rgmoving the dust from the recording
material. When a textile is a recording material,
15 from the standpoint of feathering prevention and
improvement of fixing or the like, a pre-processing
may be effected wherein alkali property substance,
water soluble préperty substance, composition
polymeric, water soluble property metal salt, urea, or
.20 thiourea is applied to the textile. The pre- |
processing is not limited to this, and it may be the
one to provide the rédording material with the properx
temperature. The pre-processing is not limited to
this, and it may be tﬁe one to provide the recording
25 material with the proper temperature. On the other
hand, the post-processing is a process for imparting,

to the recording material having received the ink, a



when the nounted liquid container is a single liquid type liquid

container. 25 Further, when the liquid in a tw liquid type
liquid container is prevented frombeing supplied to a single liquid
type head, on the basis of the types of -

- 75- t he connection between the el ectrode pads provided on t he
| i quid contai ner side, and the el ectrode pins provi ded on the
apparatus nmain assenbly side, as dest@4bed in this enbodi nent, the
liquid supply.-port 5 of the single liquid type liquid container and the

t wo liquid type liquid container my be the sane in

configuration, and connectable to both the single | iquid type head and

the two |iqui h93%ctrRatmenty, §11trav’r%1%l§|er§%1§%k°$aEFOI%Fl‘éQe Oif a two

liquid type 10 _liquid container connected to a Ie liquid type
hegd noylol qw%lr‘?‘gq%%pm? ’EU‘Qh%?sF%I’e“}Fiq‘Eﬁdat?i aning f@rq.

removing the process material used for the pre-
treatment and remaining because of no reaction.

5 | In this embodiment, the head is a full line
head, but the present invention is of course
applicable to a serial type wherein the head is moved
along a width of the recording material.

The present invention is applicable to a so-
10 called side shooter type head having an ejection
outlet faced to the heat generating element surface.
According to the present invention, a liquid
container for a single-liquid type can be mounted to a
head, and therefore, the utility is enhanced by
15 .effecfively using the liquid container, and the cost
can be reduced. 1In addition; the two-liquid type
container is not erroneouély mounted to a one liquid
type head. |
The liquid ejecting operation or refreshing
.20 operation is carried out in accordance with the
property of the liquid supplied from the correct
liquid container, identifying the kind of the liquid
container mounted to the two-liquid type head, so that
high quality images can be printed.
25 If the liquid container for the two-liquid
type is-erroneously mounted tot single-liquid type
head, the supply of the liquid from the two-liquid



(G her Exanpl es) Ot her exanples of the liquid ejecting head

15 applicable to the present invention will be descri bed. In the
foll ow ng description; one of the single-liquid and two-liquid type
will be taken, but the exanples are applicable to either of them

unl ess particularly stated to the contrary. 20 <Configuration of the
ceiling of liquid fl ow path> Figure 27 illustrates a
structure of a nmovabl e nenber and a¥3%-st |iquid flow path.

As.shown in in Figure 27, a grooved nenber 50 havi ng grooves for
constituting first liquid flow 25.paths 13 (or liquid flow path 10 in
Figure 1), is provi ded on the separation wall 30. In this exanple,

the first |iqfePs| [Fkainer o Hﬁa"ﬁ}}tﬁ,"eﬂt t he

- 76- f d of .th bI |l. which t
| ar ger novabl ;egnglne ?er"h.elcﬁnqi ﬁb‘{mfgb"}leomgfﬁ%P% % ﬁ)g‘?rﬁ/‘gbl er ange
of the nmovabl & JEMGd o W Ui dBElths disclosed herein, it is

"not confined to the details set forth and this
5 application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.

10

15

.20

25



on the basis of the structures of the flow path, the 5 durability
novabl e nmenber, the bubble generation power and/or the Tike. Tt

of the

preferable-
t he eJectlo
free

eJectlon ou

i

that angle. i s w de enough to include theThisSizetHa®Bee

, castshrowt in the Fi , ej ection powers

sufficiently transn1tted As shown |n -106-he figure, the height of

liquid flow path ceiling at the position of the fui
nmovable 15 nenber is smaller than the height of the [ITHISISHEE

m 33 of t

IS

By maki ng the displ ace kﬁlmf%e
m“‘al““)“mnmrrenber Iargerht han the di arretnmlmlmﬂ ||

t he
he

31 25
e

ceiling at thgﬂﬁﬁf@%ﬁgﬁ@&i@iﬂf_ijee end 32 of the

therefore, th IS: pressure wave due Ty

t he novabl e nber Qmar he upstream_can be effectively 20
prevent ed. 5| t Po gl e&% %@é‘ﬁ SaEdTd A9 FRPTISANE h
and novabl e nenber> ' qure 28 is an Jll.ustration of a -
posi ti onal relatlghlﬁnggeﬁJFﬁg LBoPES gésﬁﬁlgg&l ed e oD,
and second | i guig uﬁﬁh .16, and (a) is a view of t he novab
menber 31 position of t artition wall 30 as seen fromthe ab

(b) is a \6ewof the sec@i¢st liquid flow path in fluid

10

15

20

25

communication with an ejection outlet:;

bubble generation region:;

second liquid flow path distributed adjacent
said first liquid flow path;

a movable member disposed faced to said

‘bubble generating region and displaceable between a

first position and a second position more remote from

said bubble generating region than said first

position;

wherein said first and second liquid flow
paths are capable of being supplied with different
first 1 and second liquids, respectively;

| wherein said movable member is displaced from

said first position to said second position by
pressure produced by the géneration of the bubble in-
said bubble generating portion to direct the pressure
toward said ejection outlet, thus ejecting the liquid
through said ejection outlet: and

said cartridge further comprising:

a liquid container device for supplying the
liquid to said liquid ejection cartridge, wherein said

liquid COntainer device may have a first liquid

ove,



-77- liquid fl ow path 16 seen fromthe above w thout partition
wall 30; and (c) is a schematic view of the positional relation

bet ween the novabl e nenher 6 and the second liquid flow path 16
wherein the el enents 5. are ov rlaid. In these Figures, the bottomis a

front si dEni tion outlets. The second
liquid fIOM/pat exanpl e has a throat portion-18 upstream
of the heat ement 2 wi-107resfegiis toHEAT HHASBEEN {1 ow of 10

the liquid fron1the second common |iquid chanmbgr S|dRHchﬂjo thé¢ ejection
outl et through the heat generating el enentlpesit+er—ttre~TOVabl e
menber position al gn the first flow path, sqo as to provide a chanber
(bubbl e gener SPREALR §WB€F?m@PﬁéEFP€eaFo1§@§Er§§§de§§f5tl iapdfeaQ& toward

t he upstreamsid ressure kbl e _generation
in the second® 8 e°°Pqu FoﬁpﬂﬁﬁﬁnfS IR Llrd Yiquia

which is different from said first liquid and from

said second liquid and which is to be supplied
5 qommonly to said first and second liquid flow paths,
and wherein said first and second liquid containers

are mountable the liquid ejecting head.

2. A head cartridge according to Claim 1,
10 wherein said first liquid container accommodates said
'second liquid to be supplied to said second liquid

flow path and said first ligquid, separately.

3. A head cartridge according to Claim 1,

15 wherein said liquid ejecting head is provided with a
liquid inlet portion having first ahd second inlets
édjacent to each other to be supplied with the first
and second liquids, and said inlet pbrtion'is provided
with a filter portion which is insertable to either of

. .20 liquid supply ports of said first and second liquid

containers.

4. A head cartridge according to Claim 1,
wherein said first liquid container is provided with a
25 liquid supply port portion having a first liquid
supply port for supplying said first liquid and a

second liquid supply port for supplying said second

T




In the case of the conventional head wherein ——theflowpath-where the

bubbl e generation occurs and 20 the flom/path t qU|d S
ej ected, are the sane, a.throat portion may revent
the rel ease of _the pressure generated by the heat g el enent

onal area

toward the I|qU|d chanber uch a case,

of t he t hroat H‘H“ ml Vﬂgﬂid not be too snall |n consi deratlo f the

sufficient refi -108- Hrﬁ}SGSHEEWHP«%ﬂS\e of
l'i quid

this exanple,. much or ACEDS
nost of the ejected liquidis fron1the first 3ﬁg}x patiT,and the

bubbl e generation |iquid in the second |i UId fl ow réﬁé glng t he
heat gener ati dgtquid, é"YIErﬁghta‘?es AHblacHs e PIRRIP ther « f$#1% ng anount

may bo sral | THAE PP POLE PO 1R Bhovided oFERE $b (i on 30 can be
Rty N g A

said filter portion is provided with a receptor

5 po:tion engageable with said engaging portion.

5. A head cartridge according to Claim 1,
wherein said liquid ejecting head is separable from

said first or second liquid container.

10
6. A liquid container connectable to a liquid
jet head, said liquid ejection head including: o
a first liquid flow path in fluid
communication with an ejection outlet;
15 ) bubble generation region;

second liquid flow path distributed adjacent
said first liquid flow path;

a movable member disposed faced to said
bubble genefating region and displaceable between a

.20 first position and a second position more remote from

said ‘bubble generating region than said first
position; and

wherein said movable member is displaced from
said first position to said second position by

25  pressure produced by the generation of the bubble in

'said bubble generating portion to direct the pressure

toward said ejection outlet, thus ejecting the liquid



several pm so that release of the pressure produced 10 in the second
liquid fl ow path can be further suppressed and to further concentrate
it to the novabl e nmenber side. The pressure can be used as the

ej ection prESSULELLhLDUgh_LhE_ﬂDMab|e menber 31, and———~——%he+e+efe——fﬁe

hi gh ejection ener use eff|C|ency and 15 ejectio s

acconpl i shed. El%ﬂlll ation of the first Pn# §e eBeg

not I|n1te rijbed ab®089s- but may b

pressure produced by t uﬁble generation is eff nltted
to the novabl e nenber side. As shown in Flgure 28 (c) t he
| at eral sides of the anabIe menber 31 cover respective parts of the
wal | s constltﬁhrﬁgghhéaéécénﬁctiﬁnlQutléﬁhpath so that falling of the
novabl e menber 31 into the second d flow path is_prevented. By

doing so, the 25 aboYBegeip,said ESB&P& FSnaSQPWQQHaFﬁ§ &188iosn | i quid
and the bbbl £o96HckahpERoh. 4! gk EYELEChnd"BRISRH 1oquia e T (e

paths; and

5 _ wherein said container is connectable to both

of the liquid ejection head.wherein said first liquid

flow path and said second liquid flow path are in

fluid communication with each other and a liquid

ejeétion head which is capable of supplying differente

10 liquids to said first and second liquid flow paths.

7. A liquid container connectable to a liquid
jet head, said liquid ejection head including:
a first liquid flow path in fluid

5 oo o . THIS SHEET HAS BEﬂ
communication with an ejection outlet; REPLACED

bubble generation region;

second liquid flow path distributed adjacent
said first liquid flow path;

a movable member disposed faced to said

.20 bubble generating region and displaceable between a

first position and a second position more remote from
said bubble generating region than said first
position;

wherein said first and second liquid flow

25 paths are capable of being supplied with different

first and second liquids, respectively:

wherein said movable member is displaced from



-79- slit can be suppressed so that ejection pressure and
ejection efficiency are further increased. Moreover, t he
above-descri bedeffect of the refilling fromthe upstrea
pressure upon the collapse of 5 bubble can be furthimsﬁﬁa@m§§§LR

o 2 MR 5 o R
I

H@Fﬁ t he
di spl acenent of the Movabl & menber -810e the first h 10
14 side, extends into the first liquid flow path 14 S|de by sel ecting
the hei ght of the second fIOM/path to permt such extension of the
bubbl e, the ejec¢t ce is further inproved as conpared with the

case wi t iBad gbfﬁte99§ﬁ§Fﬁﬁ &P Fﬁédbﬁﬁﬁpgd PesSitiemg®¥such 15

t endi f th bbl e h fl h.14, the h ht
of the secondeFRagHEc Porfbfen By tha' apedipbrenche, shadiinbiar sehe ol o
of < he, maxi mughyq poBpll genges%iﬁgrg A T

several [err]m="3 exanp

sMovabl e membepyagd 3apar aketidal bauet thus e;.ec%'l%w Ene” 1344y another

exanpl e of
5 through said ejection outlet;

wherein said container accommodates at least
said first liquid, and said container comprising:
a preventing member for preventing connection

of said container to a liquid ejection head not for

10 jecting the first liquid. -
SJecting The Hxst iaud THIS SHEET HAS BEEN

REPLACED

8. A container according to Claim 7, wherein

said first liquid container accommodates said second
liquid to be supplied to said second liquid flow path
15 and said first liquid, separately.-

9. A container according to Claim 7, further
- comprising liquid supply port portion having a first
liquid supply port for supplying said first liquid and
.20 a second liquid supply port for supﬁlying said second
liquid, which are adjacent to each other, and said
liquid supply port portion is provided with an
engaging portiqn of a predetermined configuration, and
said filter portion is provided with a receptor
25 portion engageable with said engaging portion, and
said container is connectable only to a liquid

ejecting head having a receptor portion engageable



nmovabl e menber 31, wherein reference nuneral 35 designates a slit
formed in the partition wall, and 25 the slit is effective to provide the

novabl e nenﬁér“-~—31_~Ln‘th_Figure (a), the novable menber has a
rectangul ar c 'W ation in (b), it is narrower

- 80- '!Emw m ﬁ,ﬂie to pernmt increased m

novabl e menber* ihas a wi der ful crum ThlssShdeHsts(Be@ma g the
durability of the anaBIe menber . ~-111- I n Flgu ted by
35 is aslit -5 provided in the separation wall, and th ’ﬂm
menber 31 is forned by the slit. The configuration narrowe

arcuated at the fulcr side s desirable as shown in Figure 28, (a)
since both of % eﬁiﬂrﬁﬁggn 9aging, ROy durability are satisfied.

However, the 10 configuration of the novable nenber is not limted to
the one descri bed above, but it may be any if it does not enter the

second Iiquid floygat fy Ufifraitih MidsMiing td THRAW 1 Whhdidfn durability.
said first liquid is an ejection liquid having a high
5 viscosity, and said second liquid is a bubble

generation liquid for bubble generation.

11. A liquid ejection apparatus, comprising:
a liquid container connectable to a liquid
10 jet head, said liquid ejection head including;

a first liquid flow path in fluid

communication with an ejection outlet; THIS SHEET HAS BEEN
' REPLACED

bubble generation region;

second liquid fiow path distributed adjacent
15 said first liquid flow path;
a movable member disposed faced to said
bubble generating region and displaceable between a
first position and a second position more remote from
.said bubble generating region than said first
20 position;
| wherein said first and second liquid flow
paths are'capable of being supplied with different
first and second 1iquids,-respecfive1y;
wherein said movable member is displaced from
25 said first position to said second position by
pressure produced by the generation of the bubble in

said bubble generating portion to direct the pressure



In the foregoing enbodi nents, the plate or 15 film novable nenber 31 and
the separation wall 5 havi ng this novabl e nenbep~mas_ﬂBQ§_QL“Q_DLEKe'

havi ng a thickness of 5 pm but this is not limted to this

exanple, but it may be any if it has anti - sol vent cenRepisvsd  t he
bubbl e generation liquid and the ! ej ection liquid, J ' ”ﬂ?
elasticity is e ntt the o eration of t er,
and i f the Imn“"mm“mm |t can b& ZOrrred Preterabl e
exanpl es of the naterlaI§ f novabl e menber include durable
material s such as netal such as silver, nickel, gold, iron, titanium
al um num plaginu tan t ai nl ess, st hos bronze or the
li ke, alloy tﬁgvg 83} r%%gﬁt§°n Sutiae; Efus eﬁﬁFEEPglgﬂﬁv}hguﬁétrile

group such astﬁgaxbﬁn§££§e8398u%°§u§§@gé€ stylene or the like, resin .

mat eri al hav polyantde or the like, resin
wherein said container accommodates said

first and second liquids;
5 said container comprising:
a first liquid supply port for supply said
first liquid;
a second liquid supply port for supplying
. said second liquid; |
10 wherein said first and second liquid supply

ports have different configurations.

THIS SHEET HAS BEEN
REPLACED

12. A liquid ejection apparatus, comprising:

a liquid ejecting head cartridge comprising a
15 liquid ejection head and a liquid container device:
said liquid ejection head including:
a first liquid flow path in fluid
communication with an ejection outlet;
bubble generation region; _
.20 second liquid flow path distributed adjacent
said first liquid flow path:;
a movable member disposed faced to said
bubble generating region and displaceable between a
first position and a second positian more remote from
25 said bubble generating region than said first
position;

wherein said first and second liquid flow



mat eri al havi ng carboxyl such as pol ycarbonate or the limbmggﬂ

mat eri al havi ng al dehyde group such as pol yacet al o Wi"’ m“ﬁ’n

mat eri al havi ng sul fon group such as pol y-sul f one,

such as liquid crystal r or the like, or che
conmpound t hereof; ral s haV|ng durability 1p-against the ink, such

as nmetal such as gold

ﬁ\“\a tantal um ni cK&lS SHEET HAS BEERt{ee! |
titanium all oy u‘““\gﬂ&mm terial s1d8ated with suc REPEAGED rean

mat eri al havi ng owp such as pol yani de, resin met-ef+al—havi ng
al dehyde group suth as polyacetal, 15 resin materi al havi ng ketone group
such as olyetheretherketone resin material _havin ' group

md
such as pon|RPH€s PEe FaRaPLe; 9t h&épﬁgsupplleﬂyuﬂﬁ gﬁ&ﬁ&nguch as
h I t h h h
Boﬁggth§lgﬁzl%ﬁg§%sgn 08 eré%u&ﬁqwé9ﬁn3%é et & %rgﬂghsgg pgfypropylenez
resin materi al haV|ng %Rg§£1ﬂrgﬁgdsﬂﬁga%§ &%@%e&eihn gﬁF%Foﬂ resin

mat eri al havi ng am no group suc m ne resi n erla resin

material havigdia £1rete bRk ol P e3UH B2 | BB 8 R o 121

cheni cal 25 conpoun ereo ceramc material "such as srlicon
di oxi de or chgﬁe%ehreoma&@ehhe&e%e generation of tHecbebdllee igxanpl es of

partition or division
said bubble generating portion to direct the pressure
toward said ejection ocutlet, tﬁus ejecting the liquid
through said ejection outlet;
wherein said liquid container device for
10 supplying the liquid to said liquid ejection
cartridge, wherein said liquid container device may
have a first liquid container accommodating at least
said first liquid, or a second liquid container
accommodating third liquid which is different from
15 said first liquid and from said second liquid and
which is to be supplied commonly to said first and
second liquid flow paths, and wherein said first and
second liquid containers are mountable the liquid
ejecting head;
20 said apparatus further comprising:
carrying means for carrying said head
- cartridge:;
wherein said first liquid container is
provided with a plurality of electrode pads, and said
25 second liquid container is provided with a plurality
of electrode pads, and said carrying means is provided

with electrode pins connectable with said electrode



- 82- wal | include resin material having high heat- re5|st|ve
hi gh anti-sol vent property and hi gh nol di ng
particularly recent engineering plastic resin materi
polyethylene——peLpropngngL__§_polyanide, pol yet hyl ene t

mel am ne res
pol ybut adi ene,
pol yal | yl at e,

chem cal 10 conpou
silicon nitride, nickel, gold, stainless steel, lalLloy

material, phenolic resin, epoxy resin mater

er'eof*, or netal such as

hereao
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or
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used materi al
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strength as the vwﬁ

fiCl ent oper IVIty

and general | y ndhi% (¥ 'd¥Bte 1k B 0ons of said pins and pads.
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13. An apparatus according to Claim 12, further
comprising a control portion for controlling a liquid
ejection refreshing operation, wherein said control
portion effects different controls depending on
whether the fifst liquid container or second liquid

container is mounted.

14. An apparatus according to Claim 12, wherein
said control portion provides different bubble
generating region in the liquid ejecting head
depending on whether the first liquid container or

second liquid container is mounted.

15. An apparatus according to Claim 14, wherein
said first liquid is an ejection liquid having a high
viscosity; said second liquid is a bubble generation
liquid; and said third liquid is an ejection liquid
having a viscosity lower than said first liquid, and
wherein said control portion provides driving power
for bubble generation which is 1ower than driving
power for said first liquid container when second

liquid container is mounted.

e nenber,



is desirable. 20 The width of the slit 35 for ﬁﬁs%ﬁée@ﬁ&%eénh&p]aced

novabl e nmenber 31 is 2 pmin the enbodi nents. Wen th
generation liquid and ejection liquid are di fferent rrgl ll Ewlﬂﬂm
m xture of the fiquids isS toO . be avoided, the gap is d S .

to forma 25_71 ' p the liquids, thus avoiding m xture
t her ebet vveen““lmml mnﬂmn t he bubbll e genrr ion liquid has a
: : T

vi scosity about 2¢ch, amdsthe ejection~ 15- HIS SHEET H SB
- 83- liquid has a viscosity not |ess thhn 10@@&0%?[5EN] m
it_notj nore than

approx. slit is enough to avoid the Iiquid m X tr-es
3 pmis desi ol o6 e spnnsatd R G crdlie 19 gegrber nes 2
e Tormed 1 n TheE eoeslR Hfison dhiecte adfffrady SUBbeilat ot forr and
the refreshing operation depending on whether said first

liquid container or second liquid container is

5 mounted.

17. A liquid ejection control method for a liquid
ejection head;
said liquid ejection head including;

10 a first liquid flow path in fluid

communication with an ejection outlet;

bubble generation region;

second liquid flow path distributed adjacent
said first liquid flow path;

15 | a movable member disposed faéed.to said
bubble generating region and displaceable between a
first position and a second'position more remote from
said bubble generating region than said first
position;

20 wherein said first and second liquid flow
paths are capable of being supplied with different
first and second liquids, respectively;

wherein said movable member is displaced from
said first position to séid second position by

25 pressure produced by the generation of the bubble in
said bubble generating portion to direct the pressure

toward said ejection outlet, thus ejecting the liquid



slit has the width (Wpnm of the order of the 10 thickness of the noyable

menber, it is desirable to consider the variations in the———
manuf act uri ng. When the thickness of theng®iehess SRPRS gwto
the free end and/or |ateral edge of the novable nenber

slit, is equivalent to the thickness of 15 the novabl MMW’ ’mﬁ es 13,

s e E?ékllllmmllllllll [}ﬂslﬂlll‘”c‘oﬁif derkh Gon of the . variation f’ﬁ”? he

manuf acturing- to*stably guppress the -liquid ween the bubble

generation liquid 20 and the ej ection |iquid. J HﬂStSMfEu)q-mg BEEN her ati on
liquid has a than C and a |gh REPLA cous ‘nk (5
cp, 10 cp or &hﬁ%sd? %a:&f &sont i?éﬁ-' eq;' ej ecti onm oo ‘C" e xt ure of
the 2 |liquids can be r '%ﬁ?ﬁ S
satisfied. 25 leﬁi%%célﬁllﬁsg é‘%fgmt an‘%/él4 alf Sea f|n]ag
preferably ha&m&@»terﬁdqdﬂd: (Rt i actdiifoddteing Be dleast HXdUre
prevention is assured - 84-

first l;quld, and a second liquid container
5 accommodating third liquid which is different from
| said first liquid and from said second liquid and
which is to be supplied commonly to said first and
second liquid flow paths, and wherein said first and
second liquid containers are mountable the liquid
10 ejecting heagd;
said control method comprising the step of
providing different bubble generating region in the
liquid ejecting head depending on whether the first
liquid container or second liquid container is

‘15 mbunted.

18. An épparatus according to Claim 17, wherein
said first liquid is an ejection liquid having a high
viscosity; said second liquid is a bubble generation

.20 ~ liquid; and said third liquid is an ejection liquid
having a viscosity lower than said first liquid, and
wherein said control portion provides driving power
for bubble generation which is lower than driving
power for said first liquid container when second

25 liquid container is mounted.

19. A liquid ejection apparatus, comprising:



When t he separated bubble generation |iquid and ejection liquid are

used as has been descri bed her ei nbef ore, the novabl e nenber functions
in effect as the separation nenber. When the novabl e nenber 5 noves
i n accordance with generation of the bubble, a smal | anmount of the

bubbl e geneLaL+eﬂ—+fqﬁrd*nHV‘6“ m xed into the EJECtIOH l'i quid.

Usual ly, the e d for formng the—cage of the
ink jet “gu!\‘\m“ %to-al%—apa : g‘%‘iiﬁ'ﬂ@%&fﬂﬂl ng 10
materi al , and Is eontent of the lea AGED e gemer ati on

liquid in the EJECtIOH liquid is not nore than 20 % no Srgnificant

density change results. herefore, the present | nvention covers the

case where the ni & digut FéeﬁFlpﬁehﬁegbﬁég$§i99%|99mﬂrHﬁﬁﬁﬂ(ﬁ 15
not nore than 2 Ln the.f.oregoi od| ic the m Xxi ng

o " the bARBPAY,EERL OBy g ARG & RIS HGIRRA Feiace: ™ G

viscosity thereof is ¢ e agy f Jbubbl e generation
LY : . Q%Ea Q18?Eq %geEQ§o®h a? chlqé?ﬁ% .

| i quid having the viscosit ‘’Xing ratio was at

driving frequency. ratio of the m xe | i Ottisghh6edRasiiRen Repl

st 10'% " apDrox. a #4kEe il T8 WHER 9080 NG o TTE
reduced 5 communication with an ejection outlet: ,Il,l "I" ,”l I‘ m,

bubble generation region:
a second liquid flow path distributed
adjacent said first liquid flow path;
.. a movable member disposed faced to said
10 ‘bubble generating region and displaceable between a
first position end-a second position more remote from
said bubble generating region than said first
position; and
-wherein said movable member is displaced'from
15 .said first position to said second position by
pressure produced by the generation of the bubble in
said bubble generating portion to direct the pressure
toward said ejection outlet, thus ejecting the liquid
through said ejection outlet;
20 . said apparatus further comprising:
mounting means for mounting said liquid
ejecting head and said liquid container:;
a control valve for controlling supply of the
liquid to said liquid ejecting head;
25 a control portion for controlling said
control valve;

wherein said liquid container is provided



by reducing the viscosity of the ejection liquid in 25 the range bel ow 20

cps. (for exanple not nore than 5 The description wll be
made as to positional - 85-

rel ati on between the héai generating el enent and the novabl e menber in
t hi s head. di mensi on and nunber of the novable
menber and "“lm(ﬂﬂ"lmym mleratl ng elenment are not limted to the 5

fol | owi ng exanplce. LBy* ars opt i num ar r angeitrd8t+ of the heat generating

el ement and the movabl e menber, the pressure upon bubbl e generation by
t he heat generating eIenent can be effectively used as the ejection
pressure. rel ati on hetween an area of

a heat generaWFFB @IBnEﬁ?léFH aﬁ ?nﬁcEFEG?l BAdsnofRe said carrying |, 4

convent Fonal BubBLe, bebb9s8ed' en o100R03Y pTHS' B4n3delaBle"$Rkn o

said electrode pads of said liquid containers, wherein
said control valve is opened to permit supply of the
5 ;iquid only when a predetermined connection state

between said pins and pads are established.

20. An apparatus according to Claim 19, wherein
said control portion permits ejecting operation only
10 when the predetermined connection state is established

between said pins and pads.
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generate instantaneous vol ume change (generation of 15 bubble) in the ink,
so that ink is_ejected through an ejection outlet onto a recording
material to ef?gér-—__“TﬁTTﬁﬁTmr-ln this case, the area of the heat

gener ating el erré'hlsshﬂad{eisbeenm@,hacea ecti on anount are proportional to
each ot her. Hovvev ML mmu n- 20 bubbl e-generation region S not
contributable to Mje tion. This fact is confirnmed from
observation it on thelh@at generatin —that

i s, the non-bubbl e-gener atlon ar ea S extends in the TikS SHEBT HASRERN
-the heat generating el ement. I's 25 understood that rgi rREPLABEDOX. 4

pmw dth is not C ntrlbutable to_the bubbl e generatTom:
In order to mﬁhmm

- 86- ti bl e_that bl :
of the movable menber BovERBLAneIgPrulel beed BarfriaBe TBKIBaBe 5  cqion of
the heat genejghii§ ejectfbfihBha, "¢HB' Y1qhl8 bjakegoR fdafeyond the

mar gi nal

including; a first liquid flow path in fluid

5 communication with an ejection outlet; bubble
Qeneration region; second liquid flow path distributed
adjacent the first liquid flow path; a movable member
disposed faced to the bubble generating region and
displaceable between a first position and a second

10 position more remote from the bubble generating region
than the first position; wherein the first and second
liquid flow paths are capable of being supplied with
different first 1 and second_iiquids, respectively:;
wherein the movable member is displaced from the fiist

15 position to the second position by pressure produced
by the generation of the bubble in the bubble
generating portion to direct the pressure toward the
ejection outlet, thus ejecting the liquid through the
ejection outlet; and the cartridge further comprising:

20 a. liquid container device for supplying the liquid to
the liquid ejection cartridge, wherein the liquid
container device may have a first liquid container
aécommodating at least the firsf ligquid, or a second
liquid container accommodating third liquid which is

25 different from the first liquid and from the second
ligquid and which is to be supplied commonly to the.

first and second liquid flow paths, and wherein the



5 approx. 4 [errlmwi dth. In this exanple, the effective bubbl e
generating region is approx. 4 pmand inside ‘thereof, but this is
different if the heat generating el enent and formng nmethod is
different. Figure 31 is a schematic view as seen from 10 the
top and showi ng a positional relation ship between t he novabl e nmenber
and the heat generating el enent, wherein the use is made with a heat
generating el ement 2 of 58x150 pm -aR@@-wi th a novabl e nenber 301, (a)
in the Figure, and a novable nmenber 302, (b), in the 15 Figure which
have different total area. The di nensi on of the novable
menber 301 is 53x145 erri and is snaller than the area of the heat
generating el A€t andpgecppdpiiayid,;contadners axe pountablepther;ociive
bubbl e genera |§g reglontof tgﬁ eat 20 generating elenent 2, and the
novabl e menbe ing ed to cover the effective bubble

generati ng region. On the other hand, the dinension of the

novabl e menber 302 is 53x220 [err]m and is |arger than t he area of

the heat generating element 2 (the width 25 di menkt d but the
di mensi on between the ful crum and novabl e Iead| ger t han
t he lkengt h of the heat generating el enent),

THIS SHEET HAS BEEN
REPLACED
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-87- the novabl e menber 301. It is di sposed to cover the

ef fecti ve bubbl e generating region. The tests have been carried out
with the two novabl e nmenbers 301 and 302 to check the durability and
the ejection 5 efficiency. The conditions were as foll ows:
Bubbl e generation |iquid: ~aqueous sol ution of
et hanol (40 % Ej ection ink: dye ink . Vol tage: 20.2 V 10
Frequency: 3 kHz The results of the experinments show t hat
novabl e nmenber 301 was damaged at the fgkfruh4mhen 1x10[err] pul ses
were applied. (b) The novabl e nenber 30 was no daggged even after
3x10[err] pul ses were a iled. 15 Additfiondlly, th gké I on anount
relative to the suppNhi _ ergy determ ned by
the ejection spe are i 1. 2.5 tinmes. '
= )
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Fromthe results, it is understood that 20 novable nenber having an area

| arger than that of the heat generating el enent and di sposed to cover
t he portion right above the effective bubble generating regi on
of the heat generating elenent, is preferable fromthe standpoint of
durability and ejection 25 efficiency. Figure 32 shows a
relation between a di stance bet ween the edge of the heat generating
el ement and - 88- the ful crum
of the novabl-e nenber and the displ acenent of the novabl e nmenber.
The heat generating elenment 2 has a di nension of 40x105 pm It will be
under st ood that di spl acenent 5 increases with increase with the distance
1 fromthe edge of the heat generating elenment 2 and the ful crum
33 of the novabl e nenber 31. Therefore, it is desirable to determ nate
the position of the fulcrum of the novabl e nenber on the basis of the
opti mum '

M

FIG. 2




10 di spl acenent dependi ng on the required ejection anount of the ink,
fl ow passage structure, heat generating el ement configuration and so
on. The experinents by the inventors have reveal ed that when the
fulcrumis provi ded right above the effective bubble generating 15
region, the novable wall is damaged after application of 1x10[err]

pul ses, that is, the durability is |ower. Therefore, by disposing the
ful crum of the novable menber outside the right above position of the
ef fective bubble generating region of the heat 20 generating elenent, a
novabl e menber of a configuration and/or a material not providing
very hi gh durability can be practically usable. On the ot her
hand, even if the fulcrumis right abo! t he effective bubble
generating region, it is practically J? usable if the configuration and/or
the material is properly sel ecte By doing so, a liquid ejecting
head with the high ejectlon ener gy use)eff|C|ency and

_89_
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the high durability can be provided.

The description wll be made as to a
substrate provided with the 5 heat
l'i quid.

- elenment substrate 1, a grooved
havi ng second 10

fl ow pat h. The el enent
Figure 12, patterned wiring el ectrode
or the like and patterned electric

[err]mthick) of hafnium bori de
tantal um al um num (TaAl') or the
generating elenent on a silicon oxide
for insulation and heat accumnul ation,
substrate 107 of silicon or t he
resi stance

Figure 34 is a | ongitudinal
liquid ejecting head applicable to the present

liquid fl ow paths 16,
liquid fl ow paths 14 and grooves for constituting the

<El enent substrate>
structure of the el enent

generating el enent for heating the
section of the
invention. On the
menber 50 is nounted, the nenber 50
separation walls 30, first
first liquid

substrate 1 has, as shown in

(0.2 - 1.0 pm 15 thick) of alum num
resi stance |ayer 105 (0.01 - 0.2
(Hf B2), tantalumnitride (TaN)

| i ke constituting the heat
filmor silicon 20 nitride film 106
which in turn is on the

like. A voltage is applied to the

| ayer 105 through the two wiring el ectrodes 104 to

M 32 __ 3
: )
_18» 7777, > —\
- — 1
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B 2 16 33



flow a current through the resistance |layer to effect 25 heat generation.
Between the wiring el ectrode, a protection |ayer of silicon oxide,
silicon nitride or the like of 0.1 - 2.0 pmthick is provided on the
- 90- ~ resistance layer, and in addition, an anti-cavitation

| ayer of tantalumor the like (0.1 --0.6 [err]mthick) is f or med
thereon to protect the resistance |ayer 105 fromvarious liquid such
as ink. 5 The pressure and shock wave generated upon t he
bubbl e generation and coll apse is so strong that durability of the
oxide filmwhich is relatively fragile is deteriorated. Therefore,
nmetal nmaterial such as tantalum (Ta) or the'like is used as the anti -
10 cavitation |ayer. The protection | ayer nay be omtted
dependi ng on the combination of liquid, liquid flpwpéth

structure and resistance material one of sucQ) exan@fes is shown i.n
Figure 22, (b). The material of ~ \ '
.

-
.
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T et gttt

15 the resistance |layer not requiring the protection | ayer, includes,
for exanple, iridiumtantal um alum numalloy or the |ike. Thus, the
structure of - t he heat generating element in the foregoing

enbodi nents may include only the resistance layer 20 (heat generation

portion) or may include a protection | ayer for protecting the
resi stance | ayer. In this exanple, the heat generating
el enent has a heat generation portion having the resistance | ayer
whi ch generates heat in response to the electric 25 signal. This is not
limting, and it will suffice if a bubbl e enough to eject the ejection
liquid is created in the bubbl e generation |iquid. For exanple, heat
-91- generation portion may be in the formof a phot ot her nmal
transducer which generates heat upon receiving light such as | aser, or
t he one which "Penerates heat upon receiving high frequency wave.

9

FIG 7




5 On the el enment substrate 1, function elenments such as a
transistor, a diode, a latch, a shift regi ster and so on for

sel ectively driving the el ectrot hermal transducer el enment nay al so be
integrally built in, in addition to the resistance 10 |ayer 105
constituting the heat generation portion and t he el ectrot her nal
transducer constituted by the wiring electrode 104 for supplying the
el ectric signal to the resistance |ayer. In order to
eject the liquid by driving the 15 heat generatlon portion of the

el ect r ot her mal transducer on the above-described el ement substrate 1,
the resistance |layer 105 is supplied through the wiring el ectrode 104
wi th rectangul ar pul ses as shown . in Figure 23 to cause instantaneous
heat generation in 20 the resistance |layer 105 between the wiring :
el ectrode. Figure 35 is a schematic view showi ng a
configuration of a driving pul se. In the case of the heads
of the foregoing exanpl es, the applied energy has a voltage of 24V,
a 25 pulse wdth of 5 psec, for the first heat generating el enent,
and a pulse width 10 [err]sec for the second heat generating el enent
at the timed relation as descri bed




-92- her ei nbefore to drive the heat generating el enent, by

which the liquid ink is ejected through the ejection outl et through
t he process descri bed herei nbefore. However, the driving signal
conditions are not limted 5to this, but may be any if the bubble
generati.on liquid is properly capable of bubble generation.

<Head structure for 2 flow paths> The description wll be
nmade as to a structure of the | d ejecting head with which 10

ated in first “and second
parts can be reduces so that

Figure 36 is a

uid ejecting head

ef erence nuneral s

el ements having the

hereof are

different |iquids are separat
comon |iquid chanber, and tﬂ~
manuf act uri ng cost can be
sectional view illustpad
applicable to t
as in the previous enbodi
correspondi ng functi ongg
omtted for

O/l_) i ) | J’_/
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20 sinplicity. In this exanple, a grooved nmenber 50 has

an orifice plate 51 having an ejection outlet 18, a plurality
of grooves for constituting a plurality of first liquid flow paths 14
and a recess for 25 constituting the first common |iquid chanber 15 for
supplying the liquid (ejection liquid) to the plurality of liquid

fl ow paths 14. - -93-

A separation wall 30 is mounted to the bottom of the grooved nenber
50 by which plurality of first liquid flow paths 14 are formed. Such
a grooved menber 50 has a first |iquid supply passage 20 5
extendi ng from an upper position to the first common i qui d chanber
15. The grooved nenber 50 al so has a second liquid supply passage .21
extending from an upper position to the second conmon |iquid chanber
17 t hrough the separation wall 30.

F1G. 10




10 As indicated by an arrow Cin Figure 36, the first

liquid (ejection liquid) is supplied through the first liquid supply
passage 20 and first common liquid chanber 15 to the first liquid
flow path 14, and the second liquid (bubble generation liquid) is
supplied 15 to the second liquid flow path 16 through the second
| i quid supply passage 21 and the second conmmon |iquid : chanber 17 as
indicated by arrow D in Figure 36. In this exanple, the second liquid
supply passage 21 is extended in parallel with the first liquid
supply 20 passage 20, but this is not limted to the exenplification,
but it may be any if the liquidis supplied to the second common
| i qui d chamber 17 t hrough the separation wall 30 outside the first
common |iquid chanmber 15. .25 The (dianeter) of the second liquid
supply passage 21 is determi ned in consideration of the suppl y
anmount of the second liquid. The configuration :
-94-

©

FIG. I




of the second |iquid supply passage 21 is not limted to circular or
round but may be rectangul ar or the like. The second
comon |iquid chanber 17 nay be 5 forned by dividing the grooved by a
separation wal | 30. As for the nethod of formng this, as shown in
Figure 26 which is an expl oded perspective view, a comon |iquid
chanber frane and a second liquid passage wall are fornmed of a dry
film and a 10 conbination of a grooved nmenber 50 having the .
separation wall fixed thereto and the el enent substrate 1 are bonded,
thus form ng the second common | i quid chanmber 17 and the second |iquid
fl ow path 16. _ In this exanple, the elenent substrate 1 is 15
constituted by providing the supporting nmenber 70 of netal such as
alumnumwith a plurality of el ectrothermal transducer el enents as
heat generating el ements for generating heat for bubble generation
fromthe bubble generation liquid through film 20 boiling. Above the

el enent substrate 1, there are di sposed the plurality of grooves
constituting the liquid flow path 16 i@k ned by tl& second |iquid
passage walls, the recess for—eerst-tt-+hg-Ahe~geeons comon |iquid
chanber (comon bubbl e gegfrgt]on*hiqyfdn: T

(a)
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S
25 chanber) 17 which is in fluid comunication with the plurality. of
bubbl e generation liquid flow paths for suppl yi ng the bubbl e
generation liquid to the bubble
- 95- generation liquid passages, and the separation or
dividing walls 30 having the novable walls 31. Desi gnat ed by
reference nuneral 50 is a - grooved nenber. The grooved nenber is
provi ded with 5 grooves for constituting the ejection liquid flow
paths (first liquid flow paths) 14 by nounting the separation walls
30 thereto, a recess for constituting the first common |iquid chanber
(comon ej ection | i quid chanber) 15 for supplying the ejection liquid
10 to the ejection liquid flow paths, the first supply passage
(ejection liquid supply passage) 20 for supplying the ejection |iquid

to the first common | i quid chanber, and the second supply passage
| v._passage) 21 for supplying the

(bubbl e generation |liquid supp




15 bubbl e generation liquid to the second comon liquid chanber 17.

The second supply passage 21 is connected with a fluid conmuni cati on
path in fluid conmunication with the second common |iquid chanber 17,
penetrating through the separation wall 30 disposed outside of the
20 first common liquid chanber 15. By the provision of the fluid
communi cation path, the bubble generation liquid can be supplied to-
t he second common liquid chanber 15 without m xture with the ejection
l'i quid. - The positional relation anmong the el ement 25
substrate 1, separation wall 30, grooved top.plate 50 I's such that
novabl e nenbers 31 are arranged correspondi ng to the heat generating
el ements on the - 96-
el ement substrate 1. and that ejection liguid flow paths 14 are
arranged correspondlﬂ%é rmvabl e rrenbers l.s] exanpl e,
one second supplly P I's provided for ’ per, but it.
may 5 be plurfa ﬁg evmththe suppl }
HD DRVR
303 :
N+ ROM :
' 302
304
] RAM CPU
DRIVING | MTR
MTR DRVR
306 305
o |30
40l
_ HOST 300

FIG. 14



cross-sectional area of the flow path of the ejection l'iquid supply
passage 20 and the bubbl e generation |l i quid supply passage 21 may be
determned in - proportion to the supply anount. By the optim zation

10 of the cross-sectional area of the flow path, the parts
constituting the grooved nenber 50 or the like can be downsi zed.

As described in the foregoing, according to this enbodi nent, the
second supply passage for 15 supplying the segond liquid to the second
liquid flow - path and the first supply p#d suppl yi ng the

first liquid to the first liquid flow path provi ded by a
single grooved top plate, so that nunhe >l s |[can be reduced, and
therefore, the reduction steps{and therefore the
reducti on of the 4 i £ acconpl ijshed.

Furthernore, the supply of \t i qu to tthe second common
|'iquid chanber in fluid the sgqcond liquid flow
path, is 25 effected it h whi ch

penetrates the separati first liquid and
the second liquid, and

FIG. |6



-97- bondi ng step is enough for the bonding of the separation
wal |, the grooved nenber and the heat generating el enent substrate,
so that manufacturing is easy, and the accuracy of the bonding is

i mproved. 5 Since the second liquid is supplied to the

second liquid common |iquid chanber, penetrating the separation
wal |, the supply of the second liquid to the second liquid flow path
is assured, and therefore, the supply anmount is sufficient so that
stabilized 10 ej ection is acconplished. <Ejection liquid and
bubbl e generation |iquid> g As described in the foregoing
exanpl es, according to the prég nt invention, by the structure
havi ng t he novabl e nmenber descrlbed above the Ii ] 15 can be ejected
at higher ejection force or ejes et = t han t he
conventional liquid ejecting h 2 mg liquid is used for
the bubbl e generation I tgo lijquid, it is possible
t hat liquid is not deter iltion on the '

FIG. I7



20 heat generating elenent due to heating can be reduced.

Therefore, a reversible state change is acconpli shed by repeating

t he gassification and condensation. So, =~ various |iquids are usable,
if the liquid is the one not deteriorating the liquid flow passage,
nmovabl e 25 menber or separation wall or the |ike. Anong

such liquids, the one having th Lh conventi onal
bubbl e jet device, (@)
can be used as a recordin
of the present=isgwenti [
bubbl e generat?gzw '
above- 5 descpi y i's ust _
exanpl es inclu , ethanol | n-preQyl 1l,i sppropyl

al cohol , n-hexgne) ept ane, n- | oct § et hyl ene
di chl ori de, 1t ichlo1oethyI%ne her,

o

ingredifnt as used

A structure
qui d and
ng the

FIG. 18



10 di oxane, cycl ohexane, nethyl acetate, ethyl acetate, acet one,

nmet hyl ethyl ketone, water, or the |like, and a mxture thereof.

As for the ejection liquid, various |iquids are usabl e wi thout paying
attention to the degree of 15 bubbl e generation property or thermnal
property. The l.i qui ds whi ch have not been conventionally usabl e,
because of | ow bubbl e generation property and/or easi ness of property
change due to heat, are usable. However, it is desired that
ejection liquid 20 by itself or by reaction with the bubbl’e generation

| i qui d, does not inpede the ejection, the bubble generation or the
operation of the novabl e nenber or the like. As for the recording
ejection liquid, hi gl"(ﬁ] ) viscous ink or the |ike( ibs) usable. As for

anot her 25 ejection liquid har maceuti cal s and perfune or the i ke
having a nature eas?“y deter ed by heat
- 99- '

S

7'2 usabl &~

717(b) 718(b)

FIG. 19



The ink of the foll ow ng ingredient was used as the recording liquid

usabl e for both of the ejection liquid and the bubble generation
liquid, and the recordi ng operation was carried out. Since the 5

ej ection speed of the ink is increased, the shot accuracy of the
liquid droplets is inproved, and t herefore, highly desirable inmges
wer e recorded. Dye ink viscosity of 2 cp: (C 1. Food

bl ack 2) dye 3wm. % 10 Di et hyl ene gl ycol

10 wt. % : Thi o diglycol 5w. %

Et hanol Sw. % Wat er

77 W. % Recordi ng operations were also carried out 15
using the follow ng cogb) nation of the liquids for (i) bubbl e
generation liquid and the ejeciion liquid. As aresult, the liquid
having a ten and seggpal cp Vi scosi ty, mhicg p e _be ejected
her et of or e, was \pr o and even 1 20
properly ejected to ity imge. nerati on
liquid 1:

Wat er % I quid 2:

722a

7251

FIG. 20



25 Wat er 100 wt. % Bubbl e

generation liquid 3: | sopropyl al cohol 10 wt. %

- 100- Wat er 90 wt. % Ej ection
liquid 1: , Car bon bl ack - 5w. %

Pigment ink (viscosity of approx. 15 cp): 5 _

Styrene-acryl ate-acryl ate et hyl copol ynmer resin materi al

1 w. % ' (oxi de = 140, weight average

nol ecul ar wei-ght = 8000) . Mono- et hanol am ne : 0. 25
w. % 10 G yceline 69 wt. %

Thi odi gl ycol 5w. % Et hanol

3w. % Wat er _ 16.75 mt. %

Ejection liquid 2 (55 cp):




15 Pol yet hyl ene gl ycol 200 100 wt. % Ejection liquid

3 (150 cp): Pol yet hyl ene gl ycol 600 100 wt. %

In the case of the liquid which has not been easily ejected, the

ej ection speed is low, and 20 therefore, the variation in the ejection
direction is expanded on the recording paper with the result of

poor shot accuracy. Additionally, variation of ej ection anpunt occurs
due to the ejection instability, thus preventing the recording of high
25 quality image. However, according to the enbodi ments, ~the use of the
bubbl e generation liquid permts sufficient and stabilized generation
of the bubble. (a) (b) -101- Thus,
the inmprovenent in the shot accuracy of the | 1quid droplet and the
stabilization of 3k _in ej ecti on amoun?32 acconpl i shed, thus

| nproving - the r r ded | mage quality remar y. 5 <Recordi ng

syst enp

:.__/\
I
Pl

FIG. 22



An exenplary ink jet
invention, wll be descri
medi um using, as the rec
in accordance with the present
perspective view of an ink jet
af orenentioned liquid
i nvention, and depicts its gen
ej ection head in this exagpsq
conprises plural ejection

So as to’ cover the e
material 150. It conpriseg
colors; yellow (Y), magenf

heads are fixedly su
ot her and with prede
driven in response to the
whi ch constitutes nj
head. A reference nuneral

25
Eans
204

ﬂﬁ

605

606

recordi ng system

applicable to the present
bed, which records imges on recording
ording head, the liquid ejection head 10
invention. Figure 38 is a schematic
recordi ng system enpl oying the

ej ection head 201 in accordance with the present

eral
IS 2

The liquid

ge of the recording
correspondent to four
0d bl ack (Bk). These four
(n parallel to each
These heads are
omja head driver 307,

for suppl ing signal to each

desi gnat




-102- bubbl e generation |liquid container fromwhich the bubbl e

generation liquid is delivered to each head. The ink container in this
system has the structure simlar to that shown in Figure 22 of

Enbodi ment 1. 5 Bel ow each head, a head cap 203a, 203b, 203c

or 203d is disposed, which contains an ink absorbing menber conposed
of sponge or the |like. They cover the ejecijon orifices of the
correspondi ng heads, protecting t&gp ' .2l sg|py.ntaining the
head 10 performance, during a non-recor s T 0% A

reference numeral 206 designates a conye whi ch constitutes

means for conveying the variou such as those
described in the prgoszgng sr yer belt 206 is 15
routed t hrough a predetern ned rpllers, and is driven
by a driver roller connectge Dt or dr.i ver 3p5.

prises a pre-printing




20 a postprinting processing apparatus 252, which are di sposed on

t he upstream and downstream si des, respectively, of the ink jet
recordi ng appar at us, al ong the recording material conveyance path.
These processi ng appar atuses 251 and 252 process the 25 recording
material in various manners before or after recording is nmade, -
respectively. The pre-printing process and the postprinting
-103- process vary depending on the type of recording medi um
or the type of ink. For exanple, when . recording materi al conposed of
netallic material, plastic material, ceramic material or the like is
5 enployed, the recording material is exposed to ultra- ' vi ol et rays
and ozone before printing, activating its surface. In a recording
material tending to acquire . electric charge, such as plastic resin
material, the dust tends to deposit on the surface by static 10
electricity. The dust may inpede the desired

Y T T R O LOCL X
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recording. In such a case, the use is made with I onizer to renove the
static charge of the recording material, thus renoving the dust from
t he recording material. Wien a textile is a recording material, 15
fromthe standpoint of feathering prevention and | mprovenent of
fixing or the like, a pre-processing may be effected wherein al kal
property substance, wat er sol ubl e property substance, conposition

pol ymeric, water soluble property nmetal salt, urea, or 20 thiourea is
applied to the textile. The pre- processing is not limted to this,
and it my be the{@) one to prov{le)the recording §egdrial with the

pr oper tenperature. The pre-processing is not limted to this,
and it may be the one to provide the regording 25 ymategial with the
proper tenperatuyre. t he ot her hand, the po$t-prqcessing is a
process for i ting, to the recgrding mate '

ink, a '

L-35

(a) (c)

/‘-/3'

FIG. 29



heat treatnent,
of the ink,
t he pre-

In this enbodi nent,
invention is of course
noved along a w
present invention is
havi ng an ej ection
surf ace.

container for a singl
therefore, the utilitly
cont ai ner,
type

head.
operation is carry®
supplied fromthes&r
the liquid
hi gh quality inmges ¢

cont ai r@k=ils

ul travi ol et
or a cleaning for

treatment and remai ni ng because of no reaction. 5
the head is a ful

dth of the recording material.
applicable to a so-

e_
and thg cdst

=SThe liquid e
out
rect
¥ di ner no
an he

radi ation projection to pronote the fixing
renmovi ng the process nmaterial used for

l'ine head, but the present
applicable to a serial type wherein the head is
' The
10 call ed side shooter type head
outl et faced to the heat generating el enent
According to the prfsent invention, a liquid
liquid type can b nounted to a - head, and
i s enhanced by 5 effectively using the liquid

can be rfduced. In addition, the two-liquid
not erroneou'y nounted to a one liquid type
ting operation or refreshing 20
dance with the property of the liquid
iquid container, identifying the kind of :
ted to the two-liquid type head, so that
rinted. ' ,

in acc

S HEATEA AREA
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____/

- 25 If the liquid container for the two-liquid type is
erroneously nounted tot single-liquid type head, the supply of the
liquid fromthe two-1iquid - 105-
type liquid container is prevented. - Wil e the invention has
been described with reference to the structures disclosed herein, it
is not confined to the details set forth and this 5 application is
i ntended to cover such nodifications or changes as nmay conme w thin
t he purposes of the I nprovenents or the scope of the follow ng
cl ai ns. 10 15
5 =
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25 - 106-

1. A liquid ejecting head cartridge conpr
ej ection head, said liquid ejection
afirst liquid flow path in fluid

outl et; bubbl e generation

20

(a)

VWHAT |S CLAIMED I S:
I Si ng:
head i ncl udi ng;

aliquid
5

conmuni cation with an.ejection

regi on;

I8 L

T 02 alids |
103 105
g
107

NN

—
2

103 ) 105 de |

104 16

/
107

FIG. 34
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second liquid flow path distributed adjacent said first liquid

fl ow pat h; 10 a novabl e nenber di sposed faced to said

bubbl e generating region and di spl aceabl e between a first position
and a second position nore renote from sai d bubbl e generating
region than said first posi tion; 15 wherein said
first and second liquid flow pat hs are capable of being supplied
with different first 1 and second |iquids, respectively;

wherein said novabl e nmenber is displaced from said first position
to said second position by 20 pressure produced by the generation of
t he bubble in sai d bubbl e generating portion to direct the
pressure Voward said ejection outlet thus ejecting the liquid
through said ejectijon outlet; and - said cartridge further
conpri si ng: 2 a I|qU|d cont ai ner device for supplying the
liquid to said ligyid ejection cartridge, wherein said liquid
cont ai ner device y have a first liquid

qj(_) 21
51 INE
l l ' 50
o
I8\ \

- —7
I?«-\ TN |
\

3I I6 17 30 1S5

FIG. 36



cont ai ner acconmpdating at least said first liquid, or a second liquid
contai ner accommodating third liquid which is different fromsaid
first liquid and from . said second liquid and which is to be supplied

5 comonly to said first and second liquid flow paths, and wherein
said first and second |liquid containers are nountable the liquid

ej ecting head. 2. A head cartridge according to Claim1l, .10
wherein said first liquid container acconmpdates said second liquid
to be supplied to said second |iquid flow path and said first |iquid,
separately. 3. A head cartridge according to Claim1l1, 15
wherein said liquid ejecting head is provided with a liquid inlet
portion having first and second inlets adj acent to each other to be
supplied with the first and second liquids, and said inlet portionis
provi ded with a filter portion which is insertable to either of 20
liquid supply ports of said first and second liquid contai ners. - :

I RN
1 - ;L) §>2




4. A head cartridge according to Claima1, wherein said first liquid

container is provided with a 25 1liquid supply port portion having a first -
liquid supply port for supplying said first liquid and a second
liquid supply port for supplying said second i quid,

whi ch are adjacent to each other, and said |l iquid supply port portion
Is provided with an engagi ng portion of a predeterm ned configuration,
and said filter portion is provided with a receptor 5 portion
engageabl e with said engagi ng portion. 5. A head cartridge
according to Caim1, wherein said liquid ejecting head is separable
from = rrst—or—secumttruuracontarmer. 10 6. Aliquid
cont ai ner [oprmeeteite—t-o—a—tiourd Tet—tread—sarty | igei § ej ecti on head
i ncl udi ng: Or ' -L- 1% '

N
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.a #kr§f*rrduid flow path in fluid comuni cation with an ejection

outlet; 15 bubbl e generation region; second |iquid
fl ow path distributed adjacent said first liquid fl ow path;

a novabl e nmenber disposed faced to said bubbl e generating region and
di spl aceabl e between a 20 first position and a second position nore
renote from sai d bubbl e generating region than said first

posi tion; and ' wherein s{i@ )rovabl e menber is displaced from
sald first position to said second position by 25 pressure produced by
the generation of the bubble in sajd bubbl e generating portion to

direct the pressure toward saig on outlet, thus ejecting the
liquid thr > 'y

wherein said contai ner accon

(b)

3
/. 7
= M\l /, =4 L 10
2 1



o he supplied to s
wherein said contai
:head wherein said filsf |iqui

path are in f1ujd ceﬂhAHgéB??o

o}td Tiquid floWwf Buppd@fF and s

to both of _the liquid ejection

m
@
=2
—P

Q.
2

fllow path and s 'mt§sﬁeernHAschN F | ow
and gepyiagepd

with each othe

“ej ection head which | s} capabl e of sdpfdlying differe 'sai d
first and second |iqpi @ TTOow pat hs. “WA(D i! Zi ()
connect abl e txpArRA@i d jet—head said |iqglydiej haadd
afirst liquid flow path in fluid 15 conmunication with an eJectlon
outlet; LIQUID CONTAIRNER ,QGHEBAD(CARTREDGRW LIQUID EJECTING second |i quid

flom/path dl“Tleuted’adJacent sald first I|qU|d fl ow path;
a novabl e neABRRARATEIS '30)185, ‘ [ROLe MES3OMNti ng region and

di spl aceabl e between a ffrst S|t|on anﬁ - econ on nore
remote from sai d%&ﬁﬁi’“&%?ﬁ?ﬁ'&l‘%hﬂe@& &Rt 3‘ 15‘%?'1'*‘{3[5 a

position;

paths are capé%ﬁglgf eB&Cﬁé gu ¥ r%“f"?ng %%%9'%% lhe% rgfglﬁﬁ ctd

liquids, respgabhy8ling; a first 1iquid flow path in fluid

5 communication with an ejection outlet; bubble
genefation region; second liquid-flow path distributed
adjacent the first liquid flow path; a movable member
disposed faced to the bubble generating region and
displaceable between a first position and a second

10 position more remote from the bubble generating region
than the first position; wherein the first and second
'liquid flow paths are capable of being supplied with
different first 1 and second liquids, respectively;
wherein the. movable member is.displaced from the first

15 position to the second position by pressure produced
by the generation of the bubble in the bubble
generating portion to direct the pressure toward the
ejection outlet, thus ejecting the liquid through the
ejection outlet; and the cartridge further comprising:

.20 a liquid coﬁtainer device for supplying the liquid to
the liquid ejection cartridge, wherein the liquid
container device may have a first liquid container
aécommodating at least the first liquid, or a second
liquid container accommodating third liquid which is

25 different from the first liquid and from the second
liquid and which is to be supplied commonly to the |
first and second liquid flow paths, and wherein the

-



_Wherein. said movabl e menber is di spl aced from | said first-

~ position to said second position by pressure produced by the
~generation of the bubble in sai d bubbl e generating portion to dir.ect
“the pressure toward said ejection outlet, thus ejecting the liquid 5
~-through said ejection outlet; - wherei n said contai ner
raccommodat es at | east said first Lig@Ld, and sai d contai ner

conpri si ng: a preventing nmenber for preventing connhection

of said container to a liquid ejection head not for 10 ejecting the first

l'i quid. 8. A container according to Caim?7, wherein sai d

first |iquidrgestaanar sacendmdaued containeesdare mounitgbilé thebe supplied
to said second liquid flow path 15 and said first liquid, separately.

9. A contai ngguidcejectdngo hdadi.m 7, further
FIG. la

5
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coﬁﬁrising | iquid supply port portion having a first

l'iquid supply
Jport for supplying said first liquid - and 20 a second liquid supply port
for supplying said second - liquid, which are adjac ther,
and said liquid supply port portion is provid dE\EPLtAUEMENT SHEET
engagi ng portié5 %edetgn gd conflguratlon sard 1]ljer
porti po tion endad I ' ald
engagigg p d contaln s conne tcbI 1§N$§§¥%Fa | gqui d
ej ecting head having a receptor portion engageable ith

sai d engagi ng portion. 10. A contai ner

.ﬁf.é%uﬁ q[és an ejection |iqui
anéﬁ%ar&Lsecunaﬂ#¥qurd is a bubble

bubbl e generation.y

wher ei n
Vi scosity,

10

15

20

25

e ghn

A liquid ejecting head cartridge comprising:
a liquid ejection head, said liquid ejection
head including; '

a first liquid flow path in fluid
communication;with an ejection outlet;

bubble generation region;

second liquid flow patﬁ distributed adjacent
said first liquid flow path;

a movable member disposed faced to said
bubble generating region and dispiaceable between a
first position and a second position rqre remote from
said bubble geﬁerating region than said first
position;

wherein said first and second liquid flow
paths are capable of being supplied with different
first 1 and second liquids, respectively;

wherein said movable member is displaced from
said first position_to said second position by
pressure produced by the generation of the bubble in
said bubble generating portion to direct the pressure
toward said ejection outlet, thus ejecting the liquid
through said ejection outlef; and

said cartridge further comprising:

a liquid container device for supplying the
liquid to said liquid ejection cartridge, wherein said

liquid container device may have a first liquid

cording to O ai my7,
o
generation liquid for

g 9702450-9



177 A liquid ejection apparatus, conprising: aliquid

; contai ner connectable to a liquid 10 jet head, said | td head
i ncluding; = “a first: I|qU|deowpath|anMEﬁEﬂ?$mr
connunlcatlon—vwiﬁrﬁﬂﬁ”éTEEfTaﬁfahtIet bbbl e neréﬁ
regi on; m““ uid flow path distriHutle dﬁ&% 5]said
first I|qU| d fl\i“‘ |H“‘“1m(“ a nmovabl e nmenbgr d| sposed faceq §o
sai d bubbl e+ genenat *ng* reblqn and dﬂgﬂlaceable Het ween a firgt
position and a second position nore renote from sai d _bubble generating
region than said first 20 position; wherein said first and

second |1 aui d dolinar, RRHRCHR LGP § Aot Yullh Y A A erent

first and sec urds, resp ec n <ai novabl e

menber is disp %%Jarq gua% c%eit%lfderzstam.{daahtr@ Stahdc@qqmdws' tion
by pressure produced by the generation of the bubble in I d
bubbl e gener aWhighpdis iAAF fleredity Talond i FITWE Liquid and from
said second liquid and which is to be supplied
5 commonly to said first and second liquid flow paths,

and wherein said first and second liquid containers

are mountable the liquid ejecting head.

2. A head cartridge according to Cldaim 1,
10 wherein said first liquid container accommodates said
second liquid to be supplied to said second liquid

flow path and said first liquid, separately.

3. A head cartridge according to Claim 1,
15 wherein said liquid ejecting head is provided with a
liquid inlet portion having first and second inlets
- adjacent to each other to be supplied with the first
and second liquids, and said inlet portion is provided
with a filter portion which is insertable to either of

20 liquid supply ports of said first and second liguid

containers.

4. A head cartridge according to Claim 1,
wherein said first liquid container is provided with a
25 liquid supply port portion having a first ligquid
supply port for supplying said first liquid and a

second liquid supply port for supplying said second



- 112- toward sai.d ejection.outlet, thus ejecting the I|qU|d

t hrough said ejection outlet; wherein sg

accommpdat es sai d - - first and-second quutds 5 REPLACEMﬁNTcBHEET
cont ai ner conpr|3|no : a flrst i quid supplpy=port—for p
sai d econd |iquidjsgp r
suppl yi ng “mm“uu c'HIIﬂ wher gi 1 p@ﬁﬁ ?z(][{ﬂ) d|
second liquid su ave dlfferéﬂ§ confi gyr ati-ons

12. Aliquid ejec i oh apparatus canpri si ng: aliquid

ej ecting head cartridge conprising a 15 |liquid ejectyom hcad a1t

Container.deyiCefoqulgfhwhlcylargaégJLEggkd Sjg§§hogtﬁg?d |n ugé |on

a first liquid f
outlet;

fl ow path distri
a novabl e nenber

10

15

20

25

comruni catl on W

ui d

11QUIdb§QBb§Yg§8§Eabb9916 95 8Np Fo@@dﬁdfrlth anSecond liquid

buted adj acent said tirst l1qui ow pat h;
eflgagoRgdpbetednt 8£5ai fredetermined configuration, and

said filter portion is provided with a receptor

portion engageable with said engaging portion.

5. A head cartridge according to Claim 1,
wherein said liquid ejecting head is separable from

said first or second liquid container.

6. A liquid container connectable to a liquid

jet head, said liquid ejection head ipcluding:

a first liquid flow path in fluid
communicatiop with an ejection outlet;

bubble generation region;

second liquid flow path distributed adjacent
said first liquid flow path;

a movable member disposed faced to said
bubble generating region and displaceable between a
first position and a second position more remote from
said bubble generating region than said first
position; and |

wherein said movable member is displaced from
said first position to said second position by
pressure produced by the generation of the bubble in
said bubble generating portion to direct the pressure

toward said ejection outlet, thus ejecting the liquid



bubbl e generating region and displaceable bet ween a - first position and "
_a second position nore renote fron1 25 “'said bubbl e generating region than

said first ~ position,; - wherein said fl&si_and second
liquid flow —-————-—""‘Tﬁ's_'are capabl e of beinREPLATEMERG SHEET

di fferent fir UIdS respectively; .
wherein said r_mvab ﬂl\iﬁﬂ“ﬁm I aced from saiijd flgs'twgbéd on go
said second positi pressure prodl@2d by the dererati h
bubbl e in sai d bubbl e generating portion to diredqt g pressure

toward said ejection outlet, thus ejecting the liquid t hrough said

ej ection outlet; wher ei n sald liquid co# ' ' 10
suppl yi ng the'WWERHQPtﬁﬁ%Qu?P??¥&H¥l?H on cartrldge wher ein said

liquid container device
accommodating at | east

t0o be supplied to said first and second liquid flow

whe ein salg'cont g% léggﬁgoga es 1&uids

paths; and

5 wherein said container is connectable to both
of the liquid ejection head wherein said first liquid
flow path and said second liquid flow path are in
fluid communication with each other and a liquid
ejection head which is capable of supplying different

10 liquids to said first and second liquid flow paths.

7. A liquid container connectab;e to a liquid
jet head, said liquid ejection head including:
a first liquid flow path in fluid
15 communication with an ejection outlet;
bubble genération region;
second liquid flow path distributed adjacent
said first liquid flow péth;
a movable member disposed faced to said
20 bubble generating region and displaceable between a
first position and a second position more remote from
said bubble generating region than said first
position;
wherein said first and second liquid flow
25 paths are capable of being supplied with different
first and second 1iquids, respectively;

wherein said movable member is displaced from



said first quuid, or a second-liquid container acconnﬁdating third

pads, and sai
connect abl e

id
sai d
ng

3i d

. liquid which is different from 15 said first liquid and from said second
“liquid and. which is to be supplied conmonly tqg iy g
second liquid flow paths, and wherein said first an ﬁhEA& 'Lé%@ g {FVE qL
containers are nmountable the Tiquid ej ecting edd; oo
apparatus furth : carrying rrear'lsMARrZ rqyi
sai d head ﬂllﬂllmml]ﬂlﬂlﬂllﬂlll ~11Qtherein sdid first liquid
container is grovided Wwitth a plurality of el edt rodepadsT—armmd™ s;
25 second liquid contalner is provided with a pluralfity of el ecf

rode

%l(f?ar{l (?q%?resg St'%r% i¥%econda p‘Mé]ﬂ:&,A&%éOde pi ns

sal S of

second |iqui %I%Elﬁ‘é"‘iﬁ%duced W‘%Fé fqéﬂéllaﬁcﬁ%@'ﬂ?é B@bERE in

di scrim nate
pads. -

10

15

20

on the basi s "of sta
said bubble generating portion to direct the pressure

toward said ejection outlet, thus ejecting the liquid
through said ejection outlet;

wherein said container accommodates at least
said first liquid, and said container comprising:

a preventing member fof preventing connection
of said container to a liquid ejection head not for

ejecting the first liquid.

8. A container according to Claim 7, wherein
said first liquid container accommodates said second
liquid to be supplied to said second liquid flow path

and said first liquid, separately.-

9. A container according to Claim 7, further
comprising liquid supply port portion having a first
liquid supply port for supplying said first liQuid and
a second liquid supply port for supplying said second
liquid, wﬁich are adjacent to each other, and said

liquid supply port portion is provided with an

engaging portion of a predetermined configuration, and

25

said filter portion is provided with a receptor
portion engageable with said engaging portion, and
said container is connectable only to a liquid

ejecting head having a receptor portion engageable

aid first and

e of connections of sald plns and



5+ 13. An apparatus according to Caim 12, further conprising a
_control portion for controlling a liquid .ejection refreshing

" operation, wherein said control - portion effects different controls
dependi ng on ~ whether—the—first | i qui d cont ai ner

container is nou 14. An apparatus ac
wher ei n salmmu '”("!’Hu! “m; provi des d| fferent
region in the liduid etecki d 15 a ndlng on- W
i quid container or second liquid container is
15. An apparatus according to Caim 14, wherein

an ejection | d | al.gh scosity; said
bubbl e genera%?g% safy gﬁ?%ﬁ?é? gﬂggéébd third I|qU|d
having a viscosity lower than said first liquid, and wherein said
control portion provides driving power for bubbl e generation which is

| ower than drivingo.25aApevatafigersacdolrding toddidiad M, aiwiRireshen second
l.iquid container is nounted.

said first liquid is an ejection liquid having a high

5 wviscosity, and said second liquid is a bubble

generation liquid for bubble generation.

11. A liquid ejection apparatus, comprising:
a liquid container connectable to a ligquid
10 jet head, said liquid ejection head including;
a_first liquid flow path in fluid |
communication with an ejection outlet£
bubble generation region; |
second liquid flow path distributed adjacent
15 said first liquid £1ow path;
a movable member disposed facéd to said
bubble generating region and displaceable between a
first position and a second position more remote from
said bubble generating region than said first
20 position;
wherein said first and second liguid flow
paths are capable of being supplied with different
first and second liquids, respectively;
wherein said movable member is displaced from
25 said first position to said second position by
pressure produced by the generation of the bubble in

said bubble generating portion to direct the pressure



. 167 An apparatus according to C aim 12, wherein sai d control portion
. effects different sequences of refreshing operaf g

whet her said first - liquid container or second | d P&.ﬂ@%@l #gEET

hod for a |1 quiid

liquid ejection hepd i 8cl MARrRH00 10

ej ection (
gq{ : retst I | qu1 Hm“i)mlmllﬂumuul;leﬁerat | on(f?gmml cati on ith an ej ecti

SCLUT

d
liquid flom1path @i stributed adjacent said fir liquid flom1pat$;

nount ed.

15

generating reﬂbQHrénQa@&SEBé§€§8heoﬁ€i&€entﬁus ePeciaﬁgttaesuaqa@dand a
second p05|t|on nore renote

said first

10

15

20

25

17. A linuid ejection control nef

n

"a novabl e nmenber di sposed faced to said bubbl e

rom sai d bubb
through said ejection outlet;

wherein said container accommodates said
first and second liquids:;

said container comprising:

a first liquid supply port for supply said
first liquid; |

a second liquid supply port for supplying

. said second liquid;

wherein said first and second liquid supply

ports have different configurations.

12. A liquid ejection apparatus, comprising:

a liquid ejecting head cartridge comprising a
ligquid ejection head 'and a liquid container device:

said liquid ejection head including;

a first liquid flow path in fluid
communication with an ejection outlet:;

bubble generation region;

second 11qu1d flow path distributed adjacent
said first liquid flow path;

a movable member disposed faced to said
bubble generating region and displaceable between a
first position and a second position more remote from
said bubble generating region than said first
position;

wherein said first and second liquid flow

e genérating region than

5 .



posi tion;

| i-quids,

outl et,
out | et;

first Iiquid container acconnDdating at least said first liquid
second | i qui

from

liquid

respectiwvely; wherein said
di spl aced from said first position to said se

T
pressure produceﬂm u oh of the bubble i ; sai d bubpl
generating porti w), ﬂmtm,ﬁmpressure towar g €pt MAR 2000i
t hus eJectlng the " li§uid - h

10

15

20

25

20 : ‘wherein said first and second liquid flow
. paths are capabl e of being supplied with different

first and second

ough sai d e

wherein said head i s connect ap

e ,sa%r%%ﬁi‘fé% T

25

and a

i BEFRS o8] copep TEOFTRAR bl pith el BrgRehe € 1T ST

to be suppl i eélfmyséeoﬁ&' ﬁz&ﬁi&é aPQspect1§§§39md liquid flow paths,
and wherein said first and Second Iiquid containers are nountable the

wherein said movable member is displaced from
said first position to said second position by
pressure produced by the generation of the bubble in
said bubble generating portion to direct the pressure
toward said ejection outlet, thus ejecting the liguid
through said ejection outlet;

wherein said liquid container device for
supplying the liquid to said liquid ejection
cartridge, wherein said liquid container device may
have a first liquid container accommodating at least
said first liquid, or a second liquid container
accommodating third liquid which is different from

said first liquid and from said second liquid and

.which is to be supplied commonly to said first and

second 1i§uid flow paths, and wherein said first and
second liquid containers are mountable the liquid
ejecting head;

said apparatus further comprising:

carrying means for carrying said head
cartridge;

wherein said first liquid container is
provided with a plurality of electrode pads, and said
second liquid container is provided with a plurality
of electrode pads, and said carrying means is provided

with electrode pins connectable with said electrode



10*ej ecti ng head; ' sai d control nethod conprising the step of

.providing different bubble generating region in the lJ.quid ejecting
head dependi ng on whether "the first | i qui d cont ai ner{gr{_Aggmgmi SIHIEE‘FII
container is 15 nounted. An appar at us{ agcot-tAg—t-o~cai m
17, wherein IS an ejection liquid h
viscosity;, said sgmﬂm"l m“u“rmm bubbi e eneration 2P Iﬁqﬁ%% sii

third liquid is an*j &ctkon® | iquid i%Tg a viscopiLy.lower than sdid

flrst liquid, and wherein said control portion pr
for bubble generation which is |ower than driving
first liquid co

19. Aliquid ej

10

20

25

bvi des driving p

%%[‘Hsn%rf W $9G9 andd. sedo%a 4 QI Il d SNt ed.

I on apparatus, conpri
wherein liquid container can be discriminated on the

basis of.state of connections of said pins and pads.

13. An apparatus according to Claim 12, further
comprising a control portion for controlling a liquid
ejection refreshing operation, wherein said control
portion effects différent controls depending on
whether the first liquid container or second liquid

container is mounted.

14, An apparatus according to Cléim 12, wherein
said control pdrtion provideé different bubble
generating region in the liquid ejecting head
depending on whether the first liquid container or

second liquid container is mounted.

15. An apparatus according to Claim 14, wherein
said first liquid is an ejection liquid having a high
viscosity; said second liguid is a bubble generation
liquid; and said third liguid is an ejection ligquid
having a viscosity lower than said first liquid, and
wherein said control portion provides driving power
for bubble generation which is lower than driving
power for éaid first liquid container when second

liquid container is mounted.

(0]



a'tiquid ejecting head cartrldge conprising a quuid ejéction head and’

.aliquid contalner devi ce: . said liquid eJ m—head
i ncl udi ng; afirst liquid flow path in ffuLd{‘ﬁme SHEET
connunlcat|o__mLLh_anﬁefee%rﬁﬁﬁmutlet biibbl € “generartpn
r egi on; liquid flow path distiiput®dMAR 200di pcpnt
sai d fi rst li ﬂmmm\@ [@ lo‘?a novabl e nber di sposed} fpced
to said 10 region and- Spl aceab) e DeTweer—= first
position and a second position nare renote from Lsai d bubbl e generfati ng
region than said first position; and wherern sart

nmovabl e menber is 1§ splgfegdd dsl &l“;%r.l_scg @Péﬁ'f the‘p%ég%?%second

posi tion by pressure produce e geheration o in

sai d buble gerﬁﬁiid&miiﬁké&ﬁ'éﬁﬁécé§eﬂﬁf§é§éﬁ€ sequeh8¥8" gesai d
ejection outlet, thus ejecting the liquid hrough said ejection

outlet; 20 refreshmgalabaaparm USeperid 11ed @ommesm@g said first
nDuntlng means for mounting said |iquid ej ecting head and said |iquid

cont ai ner; liquid containennor csecondeliguidononbiinay $spply of the

5 mounted.

17. A liquid ejection control method for a liquid
éjection head;
said liguid ejection head including;

10 a first liquid flow path in fluid

communication with an ejection butlet:

bubble generation region; ‘

second liquid flow path distributed adjacent-
said first liquid fiow path;

15 | a movable member disposed faéed to said
bubble generating region and dispiaéeable between a
first position and a second position more remote from
said bubble generating region than said first
position:; |

20 wherein said first and second liquid flow
paths are capable of being supplied with different
first and second liquids, respectively;

wherein said movable member is displaceé from
said first position to said second position by

25 pressure ;roduced by the generation of the bubble in
said bubble generating portion to direct the pressure

toward said ejection outlet, thus ejecting the liquid



li*quid to said liquid ejecting head; 25 a control portion for

. controlling said - control valve; - wherein said liquid
" cont-ainer is provided’ with a plural i
pads, and said-earrytnrg——eans is provided with elecwgmc@@g é%
connect abl e mnth trode pads of said |iquijdjcontainers, -
‘wherein Hm |EHE¢G is opene? %o pernmit sugdplly 6f1 MAR 2080
liquid only mh d connect % state bdt ween sai d pi s
and pads are establlshed An apparatus lactording to d a
19, wherein said control portion pern1ts ejecting joperation only 1
when t he predgﬁgéagnegafgn@fgétpanséa%gets established =~  between said
pi ns and pads. Aliquid supply system conpri sing:

a first liquid eJectlOﬁhéﬁeﬂnfﬁélﬁjﬁﬁédnﬂs conn@8tibaefl tbsbokhquoda
first liquid container accommodating at least said
first liquid, and a second liquid container

5 accommodating third liquid which is different from
said first liquid and from said second liquid and
which is to be supplied commonly to said first and
second liguid flow paths, and wherein said first and
second liquid containers are mountéble the liquid

10 ejecting head;
said control method comprising the step of
providing different bubble generating.region in the
liquid ejecting head depending on whefher the first
liquid container or second liquid contéiner is

15 mounted.

18. An épparatus according to Claim 17, wherein
said'first liquid is an ejection liquid having a‘high
viscosity; said second liguid is a bubble generation

20 ~ liquid; and said third liquid is an ejection liquid
having a viscosity 1owe: than said first liquid, and
wherein said control portion provides driving power
for bubble generation which is lower than driving
power for said first liquid container when second

25 liquid container is mounted.

19. A liquid ejection apparatus, comprising:



a second liquid ejection head for ejecting t he flrst quuid'and a

~second liquid which is nore difficult to eject t i d;
“a first liquid container containing the first i
i quid container communicating wth said first | qpld ej ection
and with sai ui d ejection head to suppl thMtNerﬂll i d:
and 20 Tl"lmﬂgﬂim Hlllir”mqw d container containing '
| iquid, said secen Iguisd eontai ner 11%bnnun|cat|1g p ; _
liquid ejection head to supply the second liquid] said second |iqgud
cont ai ner not connecting with said first |liquid e ection head
and not supplying the 0 u f JecLion
head. 25 %eﬁ‘ﬂgl Z%’é%t#g%]sﬁl %o%%g%ﬁ%?g?o#bﬂgkgsg%’ﬁ é l'iquid

suppl y systenﬂ@gcon dj?qu%rﬁéaé'&wad | £6hiaNchaRdhat Bbeghilg a first

liquid only, ejectlon or ejecting the first liquid

and a second |iquid wéglgisigRi® &iéétfoht nbaaeifeluiiag;the first liquid,
a first liquid container for containing the first liquid, the first liquid

contai ner comuni cating #itStShiguidrslowi gatd ehe€llu@d head and with said
second liquid ejecti-on head and supplying the liquid fromsaid first |liquid
cont ai nery a ceuowmlidcation wbbhaameejéoctionnoathetg t he second liquid, said
second |iquid container comunicating with said second Iiquid ejection head
for supplying the |iqububblengeneratienngediqoid contalner sai d second

liquid container not connecting with _said,.first ui, ction head and
not suppl ying the secoﬁds?FﬂHFdliguéglﬁlPWrE?tplGﬁ? rd on head:

h d_f I id ej i head
s L?EL?XEHE#?%S%‘? PRI Egel FARBLAT GIORLBR i ng (he

a movable member disposed faced to said
10 bubble generating region and displaceable between a
first position and a second position more remote from
said bubble generating region than said first |
position; and |
wherein said movable member is displaced from
15 said first position to said second position by
pressure produced by the generatibn of the bubble in
said bubble generating portion to direct the pressure
toward said ejection outlgt, thus ejecting the liquid
through said ejection outlet:;
20 . said apparatus further comprising:
nmounting means for mounting said liquid
ejecting head and said liguid container;
a control valve for controlling supply of the
liquid to said liquid ejecting head;
25 ' a control portion for controlling said

control wvalve:;

wherein said liquid container ‘is provided



|l i~qui d thereto, and said second liquid ejection head is provided with a
second liquid inlet for supplying the liquid thereto, and wherein said
liquid container contains the first liquid, and is proyHED ul d
supply port conmmunicating with said first inlet and sa dggﬂéﬁﬁ@@wﬁlsﬁﬁﬁo
~supply the Heauid;,—soas to connect with and supply lidquifd to said firkt
l'iquid eject,i iaamd |second 1iquid ejection head. 0 1 MAR 2009

| i quid cont al\iﬂmﬁm“ﬂammra liquid supply systeminclluding a first
liquid ejecti a orsejecting a fingtgJiquid only; Ja’s rroTTqun d
- 120 - ejection head for ejecting the first liquild and a _second
liquid which is nore difficult to eject than the first ITquid;, a.first
liquid container for containing the first liquid, the first liquid

cont ai ner comith Gatplugaliitdy «fi elidotxiodd ads,ejsend isaidesmkmgnichgv th sai d
second liquid ejection head and supplying the liquid fromsaid first |liquid
cont ai ner, amssgwnds ippEvideshmdithe elfeptnose DinishEoaineskalyval wittui d, sai d
second liquid container communicating with said second |iquid ejection head
for supplyi nf¢aite sliefhimede dadsaidf sedshd 19Hd FToRNGRS, WdgxRridecond

i quid container_not connecting with said first ljquid ejectjion head and
not suppl yi @3tk ¥ I"l’z'ﬁltﬂeg B WEPT T PTG os"é?‘g:,c‘fi%#] d;

(e DG STl G i o gt Sl A gl ot 0 oo

IS provi I qui rqurd thereto, and
sai d second l{QuidhLitbld Pudeathd SRHOUAed W ddy Asisgeond liquid inlet for

supplying the liquid theréto, and wherein- said |liquid container

P

20. An apparatus according to Claim 19, wherein
said control portion permits ejecting operation only
10 when the predetermined connection state is established

between said pins and pads.

'EE: A liquid supply system, comprising:
a first liquid ejection head for ejecting
only a first liquid;
a second liguid ejection head for ejecting
the first liquid and a second liquid which is more
difficult to_eject than the first liquid;

15

a first liquid container containing the first
_liquid, said first liquid container communicating with
said first i1iquid ejection head and with said secénd
liquid ejection head to supply the first liguid: and

20 : a second liquid container containing the

second liquid, said second liquid container
communicating with said second liquid ejection head to
supply the second liquid, said second liquid container

not connecting with said first liquid ejection head
and not supplying the second liquid to said first

liquid ejection head.
25



contains the second. liquid, and conmunicates with the eggﬂQ\UEN&NTOSHEET .
ej ection head to-supply thg_LngLg thereto, and does nqt € Wit
) said first | i quid—ejection head and does not supply Iiquiid bq ﬁﬂkdzumr t

S -

22. A liquid container for use with a liquid
supply system including a first liquid ejection head
for ejecting a first 1§quid only, a second liguid
ejection head for ejecting the first ligquid and a
second liguid which is more difficult to eject than
the first liquid, a first liquid container for
containing the first liquid, the first liguid
container communicating with said first ligquid
ejection head and with said second ligquid ejection
head and supplying the liquid from said first liquid
container, a second liquid container for containing

" the second liquid, said second liguid container
communicating with said secona liquid ejection head
for supplying the liquid from said second liquid
‘container, said second liquid container ndt connecting
with said,first liquid ejection head and not supplying
the second liquid to said first liquid ajectlcn head;

the improvement residing in

_ that said first liquid ejection head is
praovided w;th a first liquid inlet for supplying the
‘1iquid thereto, and said second liquid ejection head
is provided with a second 1iquid-inlet for supplying
the liquid thereto, and wherein said liquid container
contains the first liguid, and is provided with a
liquid supply port communicating with said first inlet
and said second inlet to supply the liquid, so as to
connect with and supply liquid to said first liquid
ejection head and said second ligquid ejection head.

ZE: A liquid container for use with a liquid
supply system including a first liguid ejection head
for ejecting a first liquid only; a second liquid
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ejection head for ejecting the first liguid and a
second liquid which is more difficult to eject than
the first liquid; a first liquid container for
containing the first liquid, the first liquid
container communicating with said first ligquid
ejection head and with said second liquid ejection
head and supplying the liquid from said first liquid
container, a second liquid container for containing
the second liquid, said second liguid container
communicating with said second liquid ejection head
for supplying the liquid from said second liguid
container, said second liquid container not connecting .
with said first liquid ejection head and not supplying
the second liguid to said first liquid ejection head;

the improvement:residiﬁg in

that said first liquié ejection head is
provided with a first liguid inlet for supplying the
liquid thereto, and saidisecond liquid ejection head
is provided with a second liguid inlet for supplying
the liquid thereto, and wherein said liquid container
contains the second liquid, and communicates with the
second ligquid ejection head to.-supply the.liquid
thereto, and does not communicate with said first
liquid ejection head and does not supply liquid to
said first.liquid ejection head.
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Abstract
LIQUID CONTAINER, HEAD CARTRIDGE. LIOUID EJECTING APPARTUS AND

LI EJECTION CONTROL METHOD

A liquid ejecting head cartridge includes a liquid ejection head, the liquid ejection head
including; a first liquid flow path (14) in fluid communication with an ejection outlet (18);
bubble generation region (11); second liquid flow path (16) distributed adjacent the first liquid
flow path; a movable member (31) disposed faced ‘to the bubble generating region and
displaceable between a first position and a second position more remote from the bubble
generating region (11) than the first position; wherein the first and second liquid flow paths
(14,16) are capable of being supplied with different first and second liquids, respectively; and
the-cartridge further comprising: a liquid container device for supplying the liquid to the liquid
gjection cartridge, wherein the liquid container device may have a first liquid container (711)
accommodating at least the first liquid, or a second liquid container (712) accommodating third
Hquid which is different from the first liquid and from the second liquid and which is to be
“supplied commonly to the first and second liquid flow paths (14,16) and ‘wherein the first and
second liquid containers are mountable the liquid ejecting head.

Figure la. -
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