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DESCRI PTI ON | NK TANK, PRI NTI NG HEAD AND | NKJET
PRI NTI NG APPARATUS TECHNI CAL FI ELD The present
WO nentises rel ates to an ink tank, a printing PeEIP20051010734
an inkjet printing apparatug, and nore specifically,
relates to a mechanismfor attaching and renovi ng an
ink tank to and froma printing head which ejects ink
supplied fromthe ink tank. The present invention also
DESERAPIEION a |iquid storage contai ner which contains a
liquid |like the ink tank and supplies the liquid to a
[iquid utilizing machine by attaching and renoving the
ink tank to and fromthe liquid utilizing nachine.
INEATROSEOUNER BT ING iHEAR( ANPi ANKERpBRINIING APPARATUS
form ng an image on a printing nmedi um by applying ink
onto the printing nmedium by use of a printing head has
an_advantage in that it can formsmall dots in high
TEGENSGAL i {BLPel ati vel y | ess noise during printing and
therefore used in various types of printings such as
color printing. One type of such an inkjet printing

app tu rint i e recei ving._.an.i Iy
r ot Preeeaf Suahash) TS o Al SaRR.Ya
I [ t { .t . gu 0
prIfAP IR Aflal B, BBIAE DGR A BEBA-GREEna more
spBRdisiBd M, SERNRtEL "BENG" mctPab] SACESMat&hching and
irection {main scanning direction) , and a transfer

reffl®MdHY Saht LARS I NBot BAGPEXEM g PRentInE/Réadewh@ch

the printing head in a
ejects ink supplied from the ink tank. The present

invention also relates to a 1liquid storage container which
contains a liquid like the ink tank and supplies the liquid
to a liquid ﬁtilizing machine by attaching and removing

the ink tank to and from the liquid utilizing machine.
BACKGROUND ART

An inkjet printing apparatus for forming an image on
a printing medium by applying ink onto the printing medium
by use of a printing head has an advantage in that it can
form small dots in high density with relatively less noise
during printing and therefore used in various types of
printings such as color printing. One type of such an inkjet
printing apparatus has a printing head receiving an ink
supply from an ink tank detachably connected thereto, a

carriage having the printing head mounted thereon and
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direction (sub scanning direction) perpendicular to
t he af orenenti oned predeterm ned direction, and
w@2005/a20888 pri nting by ejecting ink while the ppeTisR20e5/010734
head scans in the main scanging direction. In this
apparatus, printing heads ejecting color inks such as
yell ow, cyan, and magenta in addition to black are
nounted on the carriage. By this configuration, not
mormtimgg themprim tingcheddare dat iveado® aypodintgirag atddiwk in
but also full color printing by ejecting color inks
a sganpslmmoeanner ik suppredefersinedsdirecdd i (main
ink tank and the printing head in such an inkjet )
scpnndnhgizgsdrions . Rnd 3 Weenafpameskpa ismetrarsfarcing
and the printing head can be attached and renoved to,
thgnprittm Rachedindt Tehatiys: bp WrenPrReting tkefdapn a
.the printjng head are attached,. an ink supply route
aiFRGIIAE | P! SHRnti e A EFeRE i ed ik peRA1bdIAE Fo the
simul t aneously forped. This hani sm al | qws, the [Enk
af QSR RN B! PERIH TREP B R T RE0Br i Ah P FEEATS
(0 . . fherepy fhe_s . [ .
e Rl S5 SUAUEBOCEER YA PESL B PEATIADE HidE % cons 1n
' agt i be ﬁagﬁ- VaShAR | aCi-ngs
th%e%&ltﬂﬁks%gn lv% #ig:m}]élesvfgﬂé, % ere%)g ?égggaﬁ:é{sfﬁ ni nrglglng

heﬁ@%teggﬁ%i_ ¥@ 101K i fRPEH chYSE5 88 1 BbRCECTER, | d¥kd iYenta
and the printing head are separable, is desired to

insabisity o lteabll aldke ahr@® meovnte e dHlitHddarfidgé. By this
| eakage of ink nmust be prevented at the tine when the

copfiirfurgt hbead aod mbaocichirdnenlpmiet dhtjacbed et image by
renmoved regardl ess posture

using black ink but also full color printing by ejecting

color inks can be made.

An ink supply system constituted of the ink tank and
the printing head in such an inkjet printing apparatus has
a mechanism where the ink tank and the printing head can
be attached and removed to and from each other, and mostly,
when the ink tank and the printing head are attached, an
ink supply route from the ink tank to the printing head
is simultaneously formed. This mechanism allows the ink
supply route from the ink tank to the printing head to be
shortened and thereby the size of the printing apparatus
can be reduced. It is further advantageous in that the
ink supply can be made by simply replacing the ink tank
with a new one, thereby reducing running cost.

The above ink supply system, since the ink tank and

the printing head are separable, is desired to satisfy at
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of the ink tank. Second, ink is stably supplied while
they are attached. Third, since it is presumabl e that
W@2005/220888y repeat attaching and renovi ng of tEnIP20é5010734
conditions required during gttaching and renoving tine
must be satisfied in every single tinme such a
attaching and renoving are repeated. Japanese Patent
Application Laid-Open Nos. 07-241998 and 2000- 289224
lesisdw tthe eRabjpbwisfg acendignbnenal Rikssuppepkags enf ink
More specifically, a printing head has a conduit for
muisrit jbed pateien hkdt Aér she tiien Wiken pkhet prd nteleng ikead and
attached to an ink tank, the conduit is brought into
th@oﬁm@bﬁankrﬂﬁﬁl@hkaghﬁdb@mgﬂﬁﬁmqw¢@iﬁegﬁ§d § psture
In this manner, ink fromthe ink tank is comuni cated
ofy 'éhFhJenlﬁrﬁafﬂ]'F ng FREANIBy10K 1S AL IRISIRRLEAER; ‘SanléP they

e
LA L A A 0t o
rehsttfe«ﬁp&wm;%?ﬁﬁhagaﬁ?aaf&wfﬂﬁk%awugfc o
P 1 B 41818 inatpietes Sriihatirs

rew5¢¥ﬁ€egrgor@ ddatdg. i nk supply route. Fbmever
i nk supply system having the inksupply rout e

g SSbBrS e Al e cogen Kaecn1- 241958
and 2000-289224 show an example of a conventional ink
supply system. More specifically, a printing head has a
conduit for introducing ink therein. When the printing
head is attached to an ink tank, the conduit is brought
into contact with an ink guide member within the ink tank.
In this manner, ink from the ink tank is communicated to
the printing head. By virtue of this mechanism of this
system, ink can be supplied through a pipe-like member.

Japanese Patent Application Laid-Open Nos. 07-241998
and 2000-289224 further describe that an ink tank has an
open/close valve serving as an ink supply route open/close
mechanism. During removed time of the ink tank from the
printing head, the ink tank is closed airtight by the valve,
whereas, during attached time of the ink tank to the
printing head, the valve is opened to form the ink supply
route.

However, in the ink supply system having the ink
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2000- 289224, operations of attaching and renoving the
i nk tank whil e opening and cl osing the val ve
WO e@penisss/el y are operations including nmovi ng pCEIR2005/010734
tank in a vertical direction. Because of this, these -
operations cause a problemof spatial |imtation for
the printing apparatus, and a problemresiding in that
relatively conplicated user" s operation is required
suppliingautacopay/sldsemechgndism eseribedk invslapanese

specifically, in the ink supply system the printing
Pakead ADBELEALI.0 atRiOBERoWase 9k 24498 Grandn

open/ cl ose valve is attached to the bottom of the ink

2Opgmz8%%2@hmerﬁt}m%aﬂSMl%mw%ﬂvmg the ink
% Rgﬁgn No. 2000- g9 4. Thlﬁpls because ink js
tank whdd & 9PGRHY af osbREohhEr VRAYS ﬁ?stpfr&tb\}elY are

ravitation a d transfer effl entl r|nt|n
op%

sat i obefibaniy ineviRe ik bo¥atany Sb s ckpdtical
atgd; iy SlsahaBk o g P gggg%; efa&lﬁ,%o Japsg a

open/c 0Se nec an|sn10p pen ose val'v

prP%l@?BE%?%%lﬁ A NEELL RN ?Eif ghhﬁgr%t *}F%magiké]ﬁ%us

attaching to t e printing wever

andk tE¥blem Relsdld Aty bYnI#hAt o SE5839 61 (dBmplicated
printing head downward fromthe right above, a

used'd bpeat BWE Spaggittisd dir kepla thaviei hfean@dtdiloving
where the printing head noves in a scanni ng manner

off @hd hinkiseanks oMers ispeddfiicasilal) aihotheMintgk supply
specifically, it is necessary to keep the space
sysdrenes pdneli pgindinte Headt hisofisitad inkatrrnakged theslow the
insertion direction or the spacel arge enough for the
inkstank Anddahaepen/cleosewalkyk is attached to the bottom
of the ink tank, as shqwn in Japanese Patent Application
Laid-Open No. 2000-289224. This is because ink is allowed
to gather at the bottom of the ink tank by gravitation and
transfer efficiently to the printing head arranged below
the ink tank so as not to leave ink in the ink tank. .In
this case, the ink supply route open/close mechanism opens
the open/close valve, in most cases, by a vertical
operation of the ink tank for attaching to the printing
head. However, when the ink tank is installed by gaining
access to the printing head downward from the right above,
arelatively large space must be kept above the region where
the printing head moves in a scanning manner, for the user's
operation for installation. More specifically, it is

necessary to keep the space corresponding to the length

of the ink tank in the insertion direction or the space
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get in. Such a large space gives Iimtations when a
printing apparatus is designed. Furthernore, in a
wazosatasssd front | oadi ng type printing appar at RGI/af20@m10734
enployed in facsimles (mul i function printers), it is
difficult to apply the aforenenti oned system where
attachi ng/renoving of an ink tank placed in the above
is performed. Furthernore, when the ink tank is
langs gnedgho fore the fasag ' Beddny hapibgchhey iWe tark to
tank to the printing head vertically from above, the
geithdn aniSWeRt apd aLER FPaget iVeS ptinitadiong Whenea

S e g
segmbLetonrith 19A4Eh8, P b ERGITY FORRLAUS pfden
enfpaityel' T8 2RR G0 P (RS AR oL MEAEERIT e 1o
R
odStoleyfosial 5 g, 195, S IS g i <

peMddwanéqr educing , Therefore, when such a
hori zontal -l1ong ink tank is installed, if the ink tank

i's tFutrethemeorsl, i ghiehy the ingkt be&nknskalindti@Nled to the

positional deviation takes place between the
prdpeni ng dsead aby eapprotloh ioom ndoe | drk poaik oo ofhé herinting

printing head. Because of the positional deviation, it
head vertically from above, the ink tank must be installed
to the printing head while aligning the open/close valve
of the ink tank with a connecting portion of the printing
head. Therefore, the “operation for installation becomes
complicated. In connection with this, it is a trend to
be desired that a printing apparatus is made compact with
a reduced height. Therefore, the number of ink tanks low
in height when installed to a printing heads has been
increased. Accordingly, the length of the ink tank in the
horizontal direction has been increased by just that much
in order to keep the volume of the ink tank without reducing.
Therefore, when such a horizontal-long ink tank is
installed, if the ink tank is tilted even slightly during
the installation, positional deviation takes place between
the open/close valve and the connecting portion of the

printing head. Because of the positional deviation, it

is necessary for the user to performa relatively intricate
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IS necessary for the user to performa relatively
intricateoperation for aligning them If the ink tank

wo soofazesshl y install ed while the open/cl ose var@EIRNE/010734
the connecting portion are g@ligned with deviation,
| eakage of ink may occur and the open/cl ose val ve nmay
be broken. To align between the open/close val ve and
the connecting portion of the printing head, it may be

opewraddionifiar talkbigniggi tthems pddvittedink tlaakpdisntfionribly
head and the ink tank to inprove the alignnent

ingteldad whileagthiee qm@laseow.am\@yg , th@econnecting
presence of the guides conplicates the structure of

porfkd ogppret a4 igngdseridsyrdev ation NvER@KadeAP b} ekt may
of the present invention is_to provide an ink tank

OCRYF fd HRehIREHNG RS pERLYS MY PBsPRGRER i nk
SUPAY, ROYLE TR 00,0 L1 DR

cop§ES MY MRpFTMedtr | D5 oBEANS T | HeBor & gIR% be

cofleedidile A% uPaf i1 ipPaliatl 8 R p3Hh g peaa

anfl £RE & REEEnﬁitEhiw@fgvgutﬂ \ﬁigéggﬁPEhSE%df%cy during

provided an i tank arranged vert y above a

ther indtin PeRdohar HeRbvend EHEa@r_%éénéétéfﬂQ%é Gides

renoved fromthe printing head, Said ink tan
cofpTild$t &9 tReMMic fRAEebfl Ahergpgapatis.h a
comruni cati on nenber having a communi cati on channe
comuni cating withthe printing head with an attaching
operation of the said
DISCLOSURE OF THE INVENTION

An object of the present invention is to provide an
ink tank having a mechanism for opening and closing an ink
supply route between an ink tank and a printing head and
being capable of attaching and removing the ink tank, which
is to be installed on the printing head, to the printing
head, by operation in a horizontal direction, and also
provide a printing head and an inkjet printing appardtus
using such a ink tank.

In a first aspect of the present invention, there
is provided an ink tank arranged vertically above a
printing head for used, and capable of attached to and
removed from the printing head, said ink tank comprising:

a moving member for engaging with a communication

member having a communication channel communicating with



10

15

20

25

ink tank to the printing head, and being noved upward
to guide the comuni cati on nenber into an ink storage

wopoes¥i208880f said i nk tank being attached. | n &cygeznnd010734

aspect of the present invent7on, there is provided a
printing head for ejecting ink supplied froman ink

tank arranged vertically above said printing head,
a, conmuni cati on nmenber

tﬁ%ﬁ’éﬁéﬁ%‘%g\ﬁrﬁ%&ﬁg&%gﬁ%ﬁmnaf opgEatdion ok the waid
. . . d

18R, S RoThe tn® B Elnd e Bondi SR1H rﬁ«%‘%ﬁqepp:ara to

o PEaRt i b1 8ot Ll el dRaR o HespFads Bortion

ofnﬁggga_ 4N @a_ﬁ]gi Bgiﬂﬁo%‘:ﬁtez%’éhéﬁe present invention,

there is provided an I'n prrnting apparatus that

usesia Briseidditd "eefeber ol 44id ré BEN2Nd il 0Xoh@ here
%%l ng héad T or

arranged vertically above the p g h uséd,

iapteapddlca Yrait aahaseha 5L éfé@\f%ﬂgf AR éﬁgplied from

printing head, and ejects ink to a printing nedfum so
amsirlo trark armangedi vertidad ipladdée Ba1dipBPinting head,
apparatus conprising: a noving nenber for engaging
said hpriosdmgilosad ocompadieyigqyi ng a conmuni cation
channel communicating with the printing head with an
at t aéhiagUepet gatdenofmenkesaifor rdngagkngo witth a moving
printing head, and being noved upward to guide the
m rﬁga‘%h%ni%n’é@nki viishaani aktadrimye gpetration of the

ink tank to said printing head, and having a communication
channel being guided into an ink storage portion of the
ink tank being attached by the movement of the moving
member.

In a third aspect of the present invention, there is
provided an ink jet printing apparatus that uses a printing
head for ejecting ink and an ink tank arranged vertically
above the printing head for used, and capable of attached
to and removed from the printing head, and ejects ink to
a printing medium, so as to perform printing, said ink jet
printing apparatus comprising:

a moving member for engaging with a communication
member having a communication channel communicating with
the printing head with an attaching operation of the said
ink tank to the printing head, and being moved upward to
guide the communication member into an ink storage portion

of said ink tank being attached.
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of said ink tank being attached.In a fourth aspect of

the present invention, there is provided a liquid
WG msazs3tont ai ner capabl e of attached to and peEmnIreeas/010734

froma liquid using device, gsaid container conprising:

a novi ng nenber for engaging with a comuni cation

menber having a conmuni cati on channel comruni cati ng

with the liquid using device with an attaching

oper din @n fofuxttle aspdclti gfi dhst Ereeentniaviesrt iani hehere

l'iquid using device, and being noved upward to gui de
istprovidedhachiguidnehbzadencont aingr capabigop@ttaphed

of said |iquid storage contai ner being attached. '
topgpdr gRRGVEs tfﬁ'é)f%ltibaé-%‘%*@di%?—ég da¥ies s siigliqrntainer

nmovi ng. nenber for engaging wth a comunicati on nmenber
CORRE LRI communi cat i on route communicating with a

Fankat BOPHE G ARPRE Red, Sa9a0L B8 1t RaacFrgmiication

e R s Bk TR PSR F e o
e FB8L oIS aeiilh bt {15083 SUEI£g' G LAELANKE the

e printing engagi n
salef 190 o102 8o EERERIRYE P e 1AGES Y device,
and'®e it ddtked abwaza B Fulidfd athesonAiRYRG Vo member

operation in t he hori zont al direct!on. Furt her nor e,
intoC® eRGRARTENStotalgee pbLY e omendf oBad AreThgnus dc ast bLage

made even if alignnment accuracy thereof is

container being attached.

According to the above structure, there is provided
a moving member for engaging with a communication member
having a communication route communicating with a prirﬂ:ing
head with installation operation of an ink tank to the
printing head, and for introducing the communication
member into an ink storage portion within the tank by.the
upward motion of the moving member. Thereby, even in the
case where the ink tank is installed right above the
printing head, engaging the communication member and the
mbving member with each other by moving the ink tank
horizontally, and then the ink tank can be attached and
removed by an operation in the horizontal direction.
Furthermore, since engagement of the above mentioned
members can be made even if alignment accuracy thereof is

low to some extent, it is not necessary to care about such

accuracy in engagement when the ink tank is installed.
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low to sone extent, it is not necessary to care about
such accuracy in engagenent when the ink tank is
w0 psatdsssl. Note that fromthe af orementi oned PCT/JP2005/010734
conventional technique, it ps possible to conceive a
configuration of an ink tank which can be attached and
renmoved in the horizontal direction. However, to
attain such a horizontal attaching/renoving, an
openiotes&het ViEroms thiebef o remepiiese @ppbdnvenitdonal
Pat ent Lai d- Open No. 2000-289224 cannot be sinply
teammiqnbasia hscpaaBiMﬂHnthnnm¢@an el oonfg gurabkon of
upply route fromthe an ink tank to printing head.
anl\/bméc stpeek f whalchy camebepat/tadird vande remqvyedi hir the
tank disclosed in Japanese Patent Application

horgjzprdgh %rGEGG(PIEBQZfW?Keé'peﬁéU ptakfagush R th a
o L5 A S e v
di to th t.b
ae SR BALER o arAne Tt ARBLSGA T tRR WRaFEntnd- 11 ORRR No-
d. As_a sult. the

200049224 Bafnt ntr SRR rp 1A ot a mehRet{n for
opien Ogh%l}.l }élo%%hn?%%s ?Xﬁ g)ps_ti %oqté ?‘?cﬁﬁ”&@le\’ aﬁ' Eﬁk tank

I'T1on open | ve nust be acCccurate

aI u | I nme
o gjo};:??ast RABUPMIr P! Qéet:‘ifl %g Rhel Y é?r?fclose

e present enti on, novi ng nenb

vallsfé)r@f atRe mka PRI | &ch‘i'dsﬁé‘d'i’ﬁ aapﬁws@nﬁﬂtent
above. It is clear that the ink supply route

ApPASY £t D68 BGEXDFen aN6Qr Ao 1 P8 dheapriesasPpened by
Invention differs froma val ve mechani sm descri bed
engaging with a supply pipe of the printing head during
its installation 6peration. Therefore, the portion
corresponding to the supply pii)e must be arranged in the
extension line of the portion where the ink tank is to be
installed. As a result, the size of the ink tank
installation section in the horizontal direction
inevitably increases by the size of the supply pipe. In
addition, the open/close valve must be accurately aligned
with the supply pipe for engagement thereof. In contrast,
the present invention, the moving member is operated in
a vertical direction as mentioned above. It is clear that
the ink supply route open/close mechénism according to the
present invention differs from a valve mechanism described
in Japanese Patent Application Laid-Open No. 2000-289224.

More specifically, even if the valve is applied to the

present invention by simply changing the direction, it will
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i n Japanese Patent Application Laid-COpen No.

2000- 289224. More specifically, even if the valve is
wappsiizs3t o the present invention by sinply cheemiregos/010734

the direction, it willnot rgach the ink supply route

open/ cl ose nmechani sm of the present invention.

According to the present invention, the user |oads an

ink tank along with the bottom surface of the ink tank
noitnseakhatheninkcsupplynrohitehoplesn ickosamedckaplismedf the

Therefore, it is possible to inprove the positional
presemtacinventie@nhei ght direction. Furthernore, even if

a positional deviation takes place between the novin

nmenbRecardime ttorithe RhereR hiinwenpienyr thesqyiser Ioads

dur i ng t he nmovenent of an ogerati on nenber for

an; hpkoHaEHN G LoD HiHR P ROKERBe FUGHAFS IRE | tke ik, tank
i1 65 % S R OLEE, RegiPil o Phcea
e ISIERe CoLEeqll 1 SHein 2 OSSR IFHR et ¢ T0Ran
acRSAILFOER Shel NG AUPPEA phYAM O At inBERRER Efen 15
o GEELoAAERAD FAPERKER B dhd PBRRSFYIE S ovin
RSB CnBCCLIRHICARIOR DA hoce! sk 1ch il sng
the hidwdmeneodirmeii SpetheiPneRthibéRVEBL Atitroducing a
communication member into the ink tank, the axis centers
of both members agree by repulsion force of an elastic
member such as sealing member, thereby correcting such a
positionai deviation.

The above and other objects, effects, features and
advantages of the present invention will become more
apparent from the following description of embodiments

thereof taken in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional view showing the state
in which an ink tank is attach to a printing head, according
to a first embodiment of the present invention;

Figs. 2A and 2B are schematic sectional views showing

a process for installing the ink tank in the printing head
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Figs . 2A and 2B are schematic sectional views show ng

a process for installing the ink tank in the printing
whzmgamssy di ng to the first enbodi ment; Fig. 3PaBIR005/010734

per spective view showi ng a process for installing the

ink tank in the printing head according to the first

enbodi nent; Fig. 4 is an enl arged perspective view

showi ng the connection section between a noving nenber
acgorthing toafhe fil Bst opmbeddamemh: pi pe of a printing

head_accordi.ng to a second enbodi nent of the present

i nvehtBon3 RiYS PEUSPECEEVE & 1heHRPVeNge & paingess for

. vi.ews showing a process.foy installing an ink tank_in

1055 ?%\é\{}i’ﬁ%ahngcté%?gi +g {%eaPFﬁPF&n%ﬁl@a%ﬁcwdma to
I es: [ 0n; Fig. 6 is a perspective view

thghg%ﬁﬁ%tt§é8§?6§§¥£tfor installing an ink tank in a

PrLokL89, 1038 AAEU ARGl Betlddt FOBOGL IR LrdludS the

present i nvéntion; an a persp

cogg%v&moﬁrgé@ﬁeh BéE%@ﬂa%%&%%?n%@%%%‘éar&%@? tank

odi ment of the present inventi

an§ABR¢bMmAdlcd tiEohNYEYE O @ﬂﬁ¥ﬂﬂ%i$§bgFaHh%ﬂﬁ§¥ﬁiﬁg to

invention will be described in detai ow

a seloralcembodiienic Whpeny pPrawdids indehe it the
term"printing" used herein refers not only to formng

an i¥ags . haki g 5C gnid istAdmatier $8Et2dnAICK idws showing
letters and figures but also formng a wide variety
a process for installing an ink tank in a printing head
according to a third embodiment of the present invention:
Fig. 6 is a perspective view showing the process for
installing an ink tank in a printing head according to a
fourth embodiment of the present invention; and
Fig. 7 is a perspective view showing an inkjet

printing apparatus according to an embodiment of the

present invention.
BEST MODE FOR CARRYING OUT THE INVEVTION

Embodiments of the present invention will be
described in detail below with reference to the accompany
drawings.

Note that the term "printing" used herein refers not
only to forming an image having significant information
such as letters and figures but also forming a wide variety

of images, designs, and patterns on a printing medium
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of i mages, designs, and patterns on a printing

medi unr egardl ess of the presence or absence of
W@ 2@ailtasssant meani ng and regardl ess of the posBihit2003010734

of visual detection by a hupan eye, or refers to

processing the printing medium The term "printing

medi um' refers to not only a paper sheet generally

used in a printing apparatus but also a wide variety
reghrsilsd sino€s thec qpteabépcef omlasehces ofl dignificant

plastic, film netal plate, glass, ceramcs, wood, and
meghiimg Hov@veegarstle saf 0€r thehgsshbiddg tyedTnvivhal

be referred to as "paper sheet" or sinply as "paper".
deiectigruby asdyman yYequPd Jgfrrssot dnagesneng the

present invention, ink is used as an exanple in the
PTisbing 1pedidBdi nents. However, an applicable Iiquid

isnot limted to ink. Needle t o say, a processing

| quPbe B R DR hg NG HBOTIY KRR d ROt EniNe paper

of .1 nkj et tnting.. (First_Enbodi nent) The, mechani s
ShEit HATERRhYVaHT S b APER AL 1o E B SE G Sty rohso 2

. rinti hea L expl ai .t her.ef e_to
wifiefkal et B Gubbt and L EECAIRRIL e ARIERRRPab G0t

pl%%cttjitc?,n@il\‘ri ,eWG%%g. . Tg.tteh,egihgge, égg%ﬁh’?‘?g} Wo\%de,r gntdhsekin.

sometihes referre 0 as a "attac state")

Ho%%@nhé&ﬂéﬁﬁaf‘é tReldei RE i A MEaR 8ffwiTh9Se rdFerred

are schematic sectional views show ng a process

tof &s atg@s8Enghlea ' Nkrt 8Mplly tde Ppapeir®g head. Fig.
3 is a perspective
As a liquid used in a liquid supply system of the
present invention, ink is used as an example in the
following embodiments. However, an applicable liquid is
not limited to ink. Needless to say, a processing liquid

to a printing medium is included in the field of inkjet

printing.

(First Embodiment)

The mechanism for attaching and removing of an ink
tank to and from a printing head will be explained with
reference to Figs. 1, 2A, 2B and 3. Fig. 1 is a schematic
sectional view showing the state (hereinafter sometimes
referred to as a "attached state") where the ink tank is
attached to the printing head. Figs. 2A and 2B are
schematic sectional views showing a process for attaching
the ink tank to the printing head. Fig. 3 is a perspective

view showing the attaching process shown in Fig. 2A where
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vi ew showi ng the attaching process shown in Fig. 2A
wherea side of a printing head 20 is partially cut
wamy/120888 t he sake of explanation. In the attaptiEdP2005/010734
state shown in Fig. 1, inkgs supplied froman ink
tank 10 serving as a liquid storage container to an
inkjet printing head 20 (hereinafter sinply referred
to as a "printing head"). Mre specifically, for an
a sihdesobragerthining headR 0 he pakrttisankltOcot away for the
attached state, a noving nenber 60 provided in the ink
sakeniofi =xpyagediwinh a communi cation pipe 51 of the
printing head; at the same time, an operation nenber _
70 pfevihRa@ttaehedisikate|shewn idedtlicn lof inkel s rgupplied
tank nopves above, therebpy the conmunication pipe 51 is
fregyanaiph tegkug &saering 353 kigquid gtegadmicentayhner

R e
[ . 12.. Mo i.tically, th h,

to, 88 Al PR CHBRAPANE dror MAY L IREREBASRY 1 (HOE( B 1ok

S t%ﬁ:%hieggpg?nw rltzﬁgfaﬂqe Sj.gﬂ%\g r?g{ekr tlggog ﬁé&&%%i&@@gcﬁégest ate,

i gure, e novi n
. . . _ o v t -
a fiSPTHY' fighbR BOPGrBY1RRAPIR]He! Ink EallRThE lertgadel with

a EYfafurildd bhpiPBMBEr §F68naNErAnRE My héddl NgE fe same
are arranged in contact therewmth. By These Oring

timel,apaespeirat 1he métibéearochrshedeld inS thlePS®étallation
airtight against the exterior portion of the ink tank,
seetdeni 4Prthepdnk otark nbvels tdlvoeeMmthiexssbpnthe
channel 52 of the
communication pipe 51 is made a pulled up state. 1In this
state, a communication channel 52, which is a hollow
portion of the communication pipe 51, comes into
communication with the ink storage chamber 12. More
specifically, through an ink lead chamber 16 formed
continuously to the ink storage chamber 12 and shown at
the left handed side of the figure, the moving member 60
and the communication pipe 51 engaged with the member 60
are passed in a vertical direction. The surface around
such cyliﬁdrical members 60 and pipe 51, O rings 67 are
arranged in contact therewith. By these O ring
arrangements, the ink lead chamber 16 is closed airtight
against the exterior portion of the ink tank, except for
a portion at which the communication channel 52 of the

communication pipe 51 is communicated with the ink lead

chamber 16. The communication channel 52 of the
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comuni cation pipe 51 is conmunicated with the ink
| ead chanber 16. The communi cati on channel 52 of
WO bwsamsssi cati on pipe 51 is al so conmuni cat edPEU/IHR0E5/010734
liquid chanmber 50 of the pristing head 20. The liquid
chanmber 50 is further communicated, via a filter 22,
with ink channels corresponding to ink ejecting
orifices of the ink ejection section 21, respectively.
coﬁi@nizmtj;oa pipe §ﬂ.ouidsng11tsm; commeniated el timka thhgquid
10 is being inserted in the ink tank installation
chambraon5 0 waf clhhies pmkrgingl peast QY- wiThet hagpdidt¢hgmber
head 20, in order to attach the ink tank 10 to the
50pmaqtﬁwgtheadcmmm1§caseﬂs Figerapbidites B2w whbhi Agk
this state. As shown in these figures, the ink tank 10
Ch?@%]e‘b%‘?%POEQéﬁg hR %BK&J%%HlpﬁsQFt%d-Q%ﬁ Qfehbg ink

he tank i nst ati on port.s . The direction of
eJFﬁ’l‘él‘?rhs%?FFéﬁmi élp‘er{ﬁ%ﬁag&ﬁ]é’e % the di rect| on of
k t f th d,2
| ntFiBn PR L yndy B '?sfa'noqgﬁ&%aﬁga&% fhere EhE FhRCfank
F
10°088e fof} neined U5, LReaf fn%g%gé;ﬂ;%fwseqmn
it éﬁ&ﬁ%@?? g 41ty O PSR SRS D9 5o

orWachtd et Aknt #Ak 'J.?ﬂdO'tQﬁﬂ@' id ’EBetﬁét pehed isigtiteady20.

this configuration, the ink tank 10 can be attached to

FﬂghE‘BPi‘sn&|ﬂ&r§ﬁé@t1&éﬂhﬁ1@ﬂfsmﬁm&h§“ﬂﬂl§@’té’@écl ahs shown
gui de nenber and with no positional deviation of the

ini thels@aniiguide, tghinkitask i 0. idprdparedeforheach ink
position of the ink

color and inserted into each of the tank installation ports
23. The direction of this insertion is perpendicular to
the direction of ink ejected from the printing head 20.
As is explained later in the section describing the
printing apparatus shown in Fig. 7, the ink tank 10 is
horizontally inserted from the front of the printing
apparatus. In addition, the insertion of ink tank is made
by sliding it along the bottom of the installation section,
on which the ink tank is placed in the attached state. By
this configuration, the ink tank 10 can be attached to the
printing head 20 without providing any special guide member
and with no positional deviation of the ink tank in the
height direction. Furthermore, the position of the ink
tank in a perpendicular direction to the plane of the

drawing of Fig. 2A (that is, the direction perpendicular

to the height direction) can be made by use of side walls
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tank in a perpendicular direction to the plane of the
drawi ng of Fig. 2A (that is, the direction

w@epaerndsul ar to the height direction) can bepemaRon010734
use of side wallspartitionirsg the tank inserting port
23. The positioning operations in the up-and-down
direction and the perpendicular direction thereto may

be performed accurately enough to en%%ge t he .
pastgdgeonhngsele btarkoinsasting pgnterter Bhe pesitioning

conmmuni cation pipe 51, and the operation nenber 70
opgmat iers bﬂhé?leaéll?j'e%@?ir geown firectipne gl ehet he
wi dt hs, of _t he engagepent  portions of jndividual
S EICIVEL, s shemata ey henbest crmese
engaged, even if the inserti,Qn position of the,ink tank
acHIHR LY Seud e aritiade e Bibdadhedl $66iDhe 82 the
Thereb he cur,ac N fank_i.n insert]
mob’&ﬁq i%%ml%;grn t%'pa «?ch{) rﬂ)illrcér%ﬂll(?%dpigﬁ €l'the Rgagg’e

ok hAbAE FEHLH Snchy BOHHE (A a0 Bek 1Bl e

se I hes opeOf, i i Lan
FoRbydipIe, Shd KA AGALOBEOR Y LAgaLEERY AbeERbhaNor
inelh/ iilia T e MBYIHY) dRIDRAAEOWHAtETdd ChAY BASIRI members
t hrough al nost the center of the chanber. The 0 rings

cadl ba¢ergaged hevaat hfsittes igfsdPeibikpbead idiardErtié ink
are in contact with the peripheral surface of the
tamkyiisg deanetedO0toBgoa extmrit gframi andesheed\pomgition.
menber 60 can nove up and down while sealing the ink
Thlegabyhdilee acthiratly iofk theoinget amlanireins2rtion position
continuously forned with the chanber 16 airti ght
is not particularly required. 1In either case, the
positioning accuracy of the ink tank in the height
direction becomes relatively high by inserting the ink tank
by use of the bottom of the installation section.

In the ink lead chamber 16 of the ink tank 10, the
cylindrical moving member 60 is vertically passed through
almost the center of the chamber. The O rings arranged
on the both sides of the ink lead chamber 16 are in contact
with the peripheral surface of the moving member 60. By
this configuration, the moving member 60 can move up and
down while sealing the ink lead chamber 16 and ink storage
chamber 12 continuously formed with the chamber 16 airtight
against the exterior. The end portion of the moving member
60 protruding upward from the ink lead chamber 16 is

provided with an engagement section 66 for engaging with

an engagement section of the operation member 70. On the
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agai nst the exterior. The end portion of the noving
menber 60 protruding upward fromthe ink | ead chanber
wd goos420880Vvi ded Wit h an engagenent section 66 POT/JP2005/010734
engagi ng with an engagenentigsecti on of the operation
menber 70. On theother hand, the end portion of the
nmovi ng nmenber 60 protrudi ng downward fromthe ink | ead
chanber 16 is simlarly provided with an engagenent
otheat imnd or thagagidh@awt hoan oénddyenmavinge member 6Re
conmuni cation pipe 51 of the printing head. The noving
progmyiingd dawnwaingt #romt Shgodink okead rhiasthern 16ris
wor ki ng between the 0 rings 67 and the nmenber_ 60.
simadagilor ®Tamided H\bﬂﬂh an ﬁﬁsamm%n%cﬁe%ﬂ%mte@gwng

printing head 20, the position of the noving nmenber
Wl&&na@e W%%‘i“ﬁg& WQ“FP@‘H‘P& thbe P&r%u%écgﬁam |I-HLPe 51

[ ereb venting ink | eakage fromthe ink
of| e dmmbingcheRE oy s el nt a

nDV|ng menber 60 i s maintained at

", POFRE' BRy 1S SRk oK, DY ASLEA T E kgt by

R RO S O 0 e

o”en?ﬁér%%éﬁgéf %H‘ 'tlhé‘V LdsehAx q\(ﬁrhé’aﬁékyat*%%dr{bd to

contact wt ottomof the tank iInserting pOI‘tI on

thé3 pMia ik habdt 2K 1LQ1é Spb83 AR df! £HE MB%HRd infmber
section. e novi ng nenber 60 is therefore designed

60NG4ani Bk {nt Ashald BYI Bhe o ri8eibhkebade adosRoWhALNaFig.
st opper section 64 is provided above the noving nenber
2A60.thB¥elsy opperesacin®nifik leakage from the ink lead
chamber 16. The moving member 60 is maintained at a
position where the lower end portion thereof, that is, the
engagement section 65, does not downwardly protrude from
the lower side surface of an outer case 15 of the ink tank
10. By this arrangement, the moving member 60
successfully avoids to, even partly, be in contact with
the bottom of the tank inserting portion 23 when the ink
tank 10 is inserted in the installing section. The moving
member 60 is therefore designed not inhibit installation
of the ink tank. Note that a stopper section 64 is provided
above the moving member 60. The stopper section 64
prevents the moving member 60 from accidentally moving up
by fall or vibration during distribution time when the ink
tank is not installed. At the time the ink tank is
installed, the stopper section 64 is pressed by the

engagement section of the operation member 70 and
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prevents the noving nmenber 60 from accidentally noving
up by fall or vibration during distribution tinme when
wo besiizig3g ank is not installed. At the tinme theCT/o005010734
tank is installed, the stopper section 64 is pressed
by the engagenent section of the operation nenber 70
andel astically distorted, thereby releasing the
novi ng-up prohibition action of the noving nmenber 60.
elas tilea bty ndisd ardzeid 20t hiede byt ee bpasanigort e nbeving -up
IS provided which is connected to a notor of the
prehifitionppatdons ahdthe mevEnne membpa 10 ght
direction. The operation nenber 70 has a U -shape form
as shBwAhEnPrigitingnhaepdodi0ded de. el PReTratian gpember
section of the ink tank of every color ink. The |inear

7°pb~T'tﬂ%%lg?dt%lﬁﬁe\‘%tq%ﬂ%ﬁﬁ@rt‘?@ PatoT Afctiyh BotREing

ded in.th face of a fr 4
apBREATH Ao 150 BRARIPCAR (e AR I AHELAD osTh

ons3AY S (5ufbas FMAS 8 Mgt OB HRe ST ik Fio-
3 &deﬁ}ftﬁv{tagd' fﬁ é?&g Qiiﬁttq.%rfl Cgﬁf&? of tﬁle 1n|k tank

I On posi re Speci y, as s
ofFége ccQh sl e 'ﬁ@rﬂhgﬁg' ?Br%:.‘?ﬂfé JPnigderation
al the engagenent section 7 the operatio

meﬂ%@ieﬁﬂ ake Eﬁ!i‘%dqgi AV ol d8datPe BHORIPePb @ face
the ink tank, thereby pressing the stopper when the

ofi &k firamte 124 lmﬁtﬂhéegrmttltdtﬁ I5ea@ 20N&8ndeegaggi®nipward.

sections 66 and 65 of the upper and | ower ends of the
Eaoby iofy thenties 166 tanpire veryad et re gpesi tiehny whiidh sl lows

engagenent hole 72 of the operation nenber 70 and an
the linear portion to engage with moving member of the ink
tank 10 when the ink tank is inserted up to the installation
position. More specifically, as shown in Fig. éB, each
hole is provided at a position which allows the engagement
section 71 of the operation member 70 to come into contact
with the stopper 64 of the ink tank, thereby pressing the
stopper when the ink tank is installed; at the same time,
engagement sections 66 and 65 of the upper and lower ends
of the moving member 60 can be engaged respectively with
an engagement hole 72 of the operation member 70 and an
engagement section 54 of the communication pipe 51 of the
printing head

The communication pipe 51 of the printing head 20 is

a tubular-form member similar to the moving member 60. The

communication pipe 51 maintains its position by virtue of

friction force working between the member 60 and sealing
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engagenent section 54 of the comunication pipe 51 of

the printing head . The communi cati on pi pe 51 of the
w@edaoatizasss head 20 is a tubular- form nmenber simiT/ar20050010734

t he nmovi ng menber 60 . The monmuni cation pi pe 51

mai ntains its position by virtue of friction force

wor ki ng between the nenber 60 and seal i ngnenbers 53

serving simlarly to the 0 rings. Since the peripheral
membez & df sehvingmaimibardy gipethd Osriimgd oseésince the

contact with the sealing nenbers 53, the printing head
pem@nm:a;batmf@gauqﬁttnqﬁ@omimtlpn phpesh hties ihegkose

the ink tank is not installed, as shown in Fig. 2A

copitiact wd tippde §|¢@égierr@mer%%¥$o$l3 p4the RFENting head can

conmuni cation pipe 51 is allowed to protrude fromthe
bebéﬂae]rﬁ‘bfagﬁénlsén%ﬂ?%s%?‘fzpﬁd-%t 23. At this tine,

t he her sur face t t

and DRethe: FEatBovhase She dow SARK 15 nathdRbtathgd. as

snler) .'3%9 &&mgﬂéa“ oy RENFho 2. LS ARSI E Sk Ron 54 of

el Ot P8 T0eou 8501 1Byl d s LRGP e
bo%dn%fm?éleanﬁe% g Birt2833N0M WIRS@kfe, the

where the 1 nk tank Inthe direction

pewﬁrf@f&ﬁ QMrE?B%é”dPV\EEQOE’BnﬁTﬁhrﬁ.&atf&lUB&'ﬂe tie 4R@Kthe
i's stopped by engaging with the engageirent section

ho(lflo’w pobeioplaherted P epatAti®) fREBDODerindobe the
that, 1n this case, the ink tank is stopped by

cohmuigi gt 1ba chanteilche i careiqevéitelinitth@daringimdmbers
53t,hviith the result that the interior of the printing head
such as the liquid chamber 50 can be sealed airtight against
the exterior except for the an ink ejection section 21.
Fig. 2B shows the state where the ink tank 10 is
inserted in the direction indicated by the arrow shown in
Fig. 2A until the tank 10 is stopped by engaging with the
engagement section of a member such as the operation member
70. Note that, in this case, the ink tank is stopped by
bringing the communication pipe 51 into contact with the
moving member 60 or bringing the moving member 60 into
contact with the operation member 70. However, the ink
tank may be positioned by striking the ink tank against
a striking member (not shown) provided within the printing
head 20.

In this state, the engagement section 54 of the

communication pipe 51 is engaged with the engagement
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novi ng nmenber 60 or bringing the noving nenber 60 into
contact with the operation nenber 70. However, the ink
WO 2008/120e§8 be positioned by striking the ink tar&r/Jr2005/010734
agai nst a striking nmenber (ot shown) provided wthin
the printing head 20. In this state, the engagenent
section 54 of the conmunication pipe 51 is engaged
wi th the engagenentsection 65 of the noving nenber.
sepitd®n 6heoErithag oestitng olemtyer of Ahsoopehateangagempgait hole
70 is engaged with the engagenent section 66 of the
72rpf ithe APegatson mgmbex Y dapreagad wbEhithe pngggement
t he operation nmenber_ 70 for_releasing _a stopper cones
section St &f the MARENGt BEPRLTs 86Ot onwggnmt%qj@qgﬂ(gement

cebfgt I S S BRRIER, e AR £ SREHR
s BRI AR Ao B o, WK Y ifor ot ton o4 of
enEY et eguRY e SHLO BN It Fl g BB ldier eeropy

ving movi‘ng e € communi cat r'on pi

b |
relbAfHGURE SOGRERS, DY THPGHLPhaRel SIURRRIAN member
6 ATHRGBMEL FBaldy Stomneee .af ter detecting that the ink

tank 10 1s located at a predeterm ned position based

on tPR PhBSEP69eOE takeeNEh P bplrest1bfaheMBBATH is moved
When the position of the ink tank is determ ned not

inptheelinedttonei gdlicate @byt Mheaa oW siedwhNinrEeg. 2B;
to instruct the user to insert the tank properly. The

thepeyt imovimgbehe Moeing member 60 and the communication
pipe 51 connected thereto by means of mutual engagement
sections. Note that it is desirable to move the moving
member 60 in this manner after detecting that the ink tank
10 is located at a predetermined position based on the
presence or absence of electrical contact. When the

position of the ink tank is determined not proper by the
detection, alarm can be given in order to instruct the user
to insert the tank properly. The operation member 70 can
be moved by driving force of a motor (not shown) and a
transfer member for transferring the driving force. A
known mechanism can be used as long as it can convert

rotation driving force of the motor into linear movement.
The operation members 70 of tanks for individual colors
are configured so as to move separately from each other.

Fig. 1 shows the state where the operation member 70

is completed movement, that is, the attaching of the ink
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be noved by driving force of a notor (not shown) and a
transfer nenber for transferring the driving force. A
whemdn2oesehani sm can be used as long as it canPCDIR2863010734

rotation driving force of tdpe notor into |linear

novenent. The operation nenbers 70 of tanks for

i ndi vidual colors are configured so as to nove

separately fromeach other. Fig. 1 shows the state
tanfkerld tthe bther pwisrtimgbhead 26 ivnpdéwpde treslendfiten the

that is, the attaching of the inktank 10 to the
oppmaﬂicv@ neabex0 1% mOVipFet &ie WeVingeMeFRIeE | @) moves

menber 70 noves, the noving nenber 60 npves upward; at
upWRE Gsig A ﬁh@esa{nﬁetéﬁ‘ﬁmﬁh@aﬁpﬁ‘ﬁl%lgf@%loﬁn@kpg ﬂ,eenters

|nk | ead chanber | and f conmuni cati on channe

¢ W%??S&Gﬁlbﬁé‘dsf hrFé%““Pﬂ%Cé&hﬂﬂm%I?—%ﬁl 52
16
°f“1af1§ ORI LAt IR G L RaMbs 19¢o PRI Cgh iR yith
i he |
eng ShE e s Uiind? 1 HRR I 28556 eh S ogeria fHi8 manner,
TR 1%%&1%315 nnefgveéhaet ik cegﬁ Rﬁ%eﬁ%%fa}éeé‘g:hamber

conmuni cat1on cC

120*%:2?6@@{1 ] tvhftHOE;hborlﬁfﬂ&dcwah%éﬂ%@eak' Rée

the opening 1s placed evenly to th

prll‘?iﬁ?irrf@fﬂeefd' nfcace Tofe b@%ﬂaﬂi&éﬁ IS £ NPORS s ﬂﬁabﬂ}' Moves

is because if the opening of the comuni cation channel

un®d 1 $hel aped ihigberthdabrimen i 6veivs Ehawn ek & 201 stiiBaced
i nk storage chanber 12 , ink will be left in the ink

atstheagak hedidchiinbdhes i deef rom thes pof turay igieall €drwith
t he novi ng nenber

the sealing member 53 and the opening is placed evenly to
the lowermbst surface of the ink storage chamber 12. This
is because if the opening of the communication channel 52
is placed higher than the lowermost surface of the ink
storage chamber 12, ink will be left in the ink storage
chamber 12.

The lower O rings 67 provided for the moving member
60 make sealing by coming into contact with the moving
member 60 before the ink tank is inserted; however, make
sealing by coming into contact with the communication pipe
51 when the ink.tank is attached. For this reason, it is
desirable that the moving member 60 and the communication
pipe 51 have the same outer diameter. Furthermore, when
the operation member 70 is moved after the position of the

ink tank 10 is detected; it is possible to avoid inserting

the communication pipe having positional deviation. As
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60 make sealing by comng into contact wth the noving

menber 60 before the ink tank is inserted; however,
woredos/1z838 i Nng by com ng into contact with the PCT/JP2005/010734

comuni cation pi pe 51 when gihe ink tank is attached.

For this reason, it is desirable that the noving

menber 60 and the conmuni cation pi pe 51 have the sane

outer dianeter. Furthernore, when the operation nenber
a resuwd tnpvan shnecddsapypsilbadn icf not appltisadk 10 the

detected; it is possible to avoid inserting the
conpwnircabionnpppee 8w hhaposiunapbl it¥viod itdre Asa

result, an unnecessary load is not applied to the
cogpwmitaieBrPPpcande nsyredeYehyl bfif Hes repeatedly
. comuni cation pipe can be ensured even if it is . )
ing&pddiadyi y MoxeaVeEd. Sigicdie GPmREndgation pipe 51 is

oo GRRELE ) CPoBLR5eTh g BURREH L, Bohe gt i erastsc

ek, R RE B TP BRI AT Al cson move
t ' [ .

ortJEsb DERRIE i FBANG T HLpelfE LA fomber

70POfhb! i’ﬂklbi’aﬁkaf%}és rr@t@s_&‘é%%”wf sbilg SRVEWR Caiitefore,

“pi'p€é seal I ng nenber € Nnovi ng operation nay be

thReHn¥ "EthiRt caRY alltBindt E8815hadvE SF¥ah £5eMt position
i mredi ately after the user inSerts the ink tank until

byPe1Rd e | epallgAldy P thet bmmiieithk ilkdnlpiPecaBaldng
renmoved fromthe installation position shown in Fig. 1

membd& 3 evansalmeopengt ope dat idrtmagnbeoped foxved d© any
expl ain nore specifically, the operation nenber 70 is

timevdardovvichiel intarpadddrymiimdediately after the user
inserts the ink tank until printing is actually initiated.

The ink tank 10 can be removed from the installation
position shown in Fig. 1 in the reversal operation to that
mentioned above. To explain more specifically, the
operation member 70 is moved downward to a predetermined
amount up to the position shown in Fig. 2B. The user
removes the ink tank from the installation position from
this state. In this way, the ink tank can be removed.

Next, in the configuration mentioned above, the
structure of the ink storage chamber 12 and a mechanism
for supplying ink including the operation of the ink
storage chamber 12 will be explained.

As shown in Fig. 1, the ink tank 10 is roughly formed

of two chambers: the ink storage chamber 12 including the

ink lead chamber 16, which serves as a space for storing
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anmount up to the position shown in Fig. 2B. The user
renoves the ink tank fromthe installation position
wo eanrdsss state. In this way, the ink tank canCbhaP2005/010734
renmoved. Next, in the configguration nentioned above,
the structure of the ink storage chanber 12 and a
nmechani sm for supplying ink including the operation of
the ink storage chanber 12 will be explained. As shown
inkn Ry a4 valwe ichamber 30.i sTheughterboredodi tthem are
chanbers: the ink storage chanber 12 including the ink
companigakedr widh Gaeh QEheds bis wa¥pade & fommunication
storingi nk, and a val ve chanber_ 30. The interiors of .
chapaqlarlsd contifpi Eatke fiestet £ RMeEhgy PRANGiNG head is
conmmuni cat.i on, chanpel 13. lnk to bf e%e ted from
¢t Pég

StOEER fidy TS AR SEEFags FHamPehk Shnpiiag So the
priptadhedd 18, Bt ddnellmEh ' S5SCE 18R Srlrdtion.

*neohHE, ABBE ot SnPRE! bhio itk W8 IB fhamber 10 1s
paftTtdndd Byt heifer L8261 11 £olnifedRiES itEiARab1e
£1b630H1 LRI F8h8S tViehbdle) a1 - adfeal Bkélrsisqfré’fbéé‘ﬁd 14.

I nk storage space 12 Is a space substantially close

Thal spdd@tbe t REEAPENEC PP O MdMBe rNandMiy GAtdn das8 15
the printing head by way of the comunication pipe 51

ofothehgnRkr tahkng deedshizcandst #e teoMeiadat j orTledaimmeerior
13 with the valve chanber 30. Furthernore, the air is

ofi theaithk est o nhgetdpacakl 2tis agspakenbabstariyi ahyyatlosed
t he val ve chanber 30

air tight, except for a portion in communication with the

printing head by way of the communication pipe 51 of the

printing head 20 and the communication channel 13 with the

valve chamber 30. Furthermore, the air is introduced into

the ink storage chamber 12 by way of the valve chamber 30

depending upon the pressure state thereof and stored in

the upper portion of the storage chamber 12.

The center portion of the sheet member 11 is formed
of a plate-form supporting member, namely, the pressure
board 14, which restricts the shape thereof. The
peripheral portion thereof is deformable. The sheet
member 11 integrally formed with the pressure board has
almost a trapezoid sectional view with a convex form at
the center previously formed. The sheet member 11 deforms

depending upon the amount of ink and pressure change of

the ink storage space 12, as described later. When
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dependi ng upon the pressure state thereof and stored

in the upper portion of the storage chanber 12. The
wa@ensaeosporti on of the sheet nenber 11 is for nedr/af20e5/010734

pl ate-form supporting nenbez3 nanely, the pressure

board 14, which restricts the shape thereof. The

peri pheral portion thereof is deformable. The sheet

menber 11 integrally formed with the pressure board
deffermgdpsthe peaiehwdateporddsin Rvihet Bhgedomanber 11

format the center previously formed. The sheet nenber
exXpangs RHsSHEREKS A pdpalaacCath ANRRT; nRNghdhe center

pressure_change of the ipk storage space 12, as .
POFEdAM R FhRPoFhaRferReRBrFed, L (HRVEE: ibndlis Fertical

osBoe T RO Wt BN Lo LA snspeotos
IR U AL LR, SUEA oI S P lfer
L1PRE S0 PERE, (HENANEF BB 0UBuEEe T proanced

bygEﬁEoﬁﬁg%%rﬁﬁéﬁht*@%ﬁ?ﬁﬂétréQﬂEtaPH%Enﬁbdafﬁ%ﬁqﬁ??%Fure

ange does not occur in the Ink storage space d

chbfd B¥ES not "odBEri DK 8her 2Ak SRIT™JL sFad@808 to the
menmber 40 is provided to press the sheet nenber 11 via

iml tpressure board 14 upward in the figure. The press
orce produces a negative pressure capable of ejecting
I Nk fhokhiehdnk istonggbespands |2 kKeepspgiagoaleamser 40 is
wth a force maintaining a neniscus forned in the ink
prejveciedtoppressntbé sheepmenbeyg 11 via the pressure board
14 upward in the figure. The press force produces a
negative pressure capable of ejecting ink from the printing
head while keéping a balance with a force maintaining a
meniscus formed in the ink ejection portion of the printing

head. When the volume of the air remaining in the ink

‘storage chamber 12 is varied by environmental change

(ambient temperature and air pressure), the variation can
be compensated by the displacement of the spring 40 and
the sheet 11 so as not drastically change the negative
pressure within the chamber. Note that Fig. 1 shows the
state where the ink storage space 12 is nearly completely
filled with ink with substantially no air therein. The
spring 40 in this state is compressed, producing an

appropriate negative pressure in the ink storage space.

The valve chamber 30 has a one-way valve for

introducing a gas (the air) from outside, preventing ink
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head. When the volunme of the air remaining in the ink
storage chanber 12 is varied by environnmental change
W@ 20618888 t enperature and air pressure) , the REI/IRDIN0734
can be conpensated by the disspl acenent of the spring
40 and the sheet 11 so as not drastically change the
negati ve pressure within the chanber. Note that Fig. 1
shows the state where the ink storage space 12 is
len&kardey foxoml thel ynki thadk Wi0.hwhen khé sepetdve gingssure
no air therein. The spring 40 in this state is
ofcthpr sk canlsr b udi eeanegpperphidafcPRedetierined sipbue .
in the ink storage space. The val ve chanber 30 has a
Thgn@ngyW ¥l Valv§ Nas radDERSFUrQRORTHe 34 Se¥YHRY as a

ut si de, revent| i nkl eakage fromthe ink tank 10,

va éhqln%s ’éga'E‘FWQ r BeMing t%emrfeanﬁefdmg mémbers
Cre redet ermi ned val ue,

36v§ & 2oeu iy 3&}1@4 %&W@nagagmn '‘portion 37

g C‘il@%af'?']g’x??”ﬁﬁéa Nt BRerBE kY dadfnfasepting
tha%a hrlc 2180 4BPEAHELY Ohnbe a5¢ GfodBErtst vnicn

cha € ‘comfuni cati'on por

1s%éﬂ§éht‘€%{@8rtl§é r«;})z"é’é Sihiré HELPE U F I nl wh § BR ﬂﬁésa%lileture

board and 1 n which the aperture is forned. The val've

isChHyRid 30 TRe ab 82 v Idhtahbdrkept i@ 14196t vexeeril fPrkept
t he conmuni cation port 13 conmunicated with the inkK

aitrarikghtd eadtth i h & 030 FReNE 6D R0 1 bR et ABTEvRRAl Bshted
wth the air. The space within the case of the valve

withariles Hhkt hank din éanaddthedeaimahéchitdore pootidhe 37
sheet nenber 31 is open to the air by way of an air
communicated with the air. The space within the case of
the valve chamber at the right hand side of the figure from
the sheet member 31 is open to the air by way of an air
communication port 32 and has the same pressure as that
of the air. The peripheral portion of the sheet member
31 is deformable except for the portion connected to the
pressure board 34 in the center. The sheet member has a
convex portion at the center portion and looks a trapezoid
as viewed from the side. By virtue of such aconfiguration,
the pressurizing board 34 serving as a valve-closing member
can be smoothly moved to the right and left sides.
Within the valve chamber 30, a spring member 35 is
provided as a valve controlling member for controlling
open/close motion of the valve. The spring member 35 is

also arranged at a slightly compressed state from the

beginning. By use of the reaction force of the compression,
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communi cation port 32 and has the sane pressure as
that of the air. The peripheral portion of the sheet
worzovbae20838l i s def or mabl e except for the porti oPCT/JP2005/010734
connected to the pressure bmmard 34 in the center. The
sheet nenber has a convex portion at the center
portion and | ooks a trapezoid as viewed fromthe side
. By virtue of such a configuration , the pressurizing
thieoprésd3uniz imadeard J4liepressed hewbed the pight side
snoothly noved to the right and left sides . Wthin
oft fhev fligueeantéhenothg spning meemeer3ss dpexparded or
as a valve controlling nenber for controlling

coppigssede FBEi SRVKLAGMORPEE. 3hSeptFngndemisieats the

is also arranged at a slightl onpressed state fro
oMM hhPHg DOBE LR 37 - RESREIY | SREVIMNG 3 eh¥alve.

PRSTEGEHE", H ST R T S e
. 35 ] d , -
o JERE s S by PEARNISE U ARECEAEH, cRA° 208 Mhanier 30

from tHE §PY é%mlﬁgiéaﬁoﬁalnu%t Z?J?E gg&{ag{gﬁb d%@?i val ve

serves as a one-way valve on of

comifufi dat bR Do-t4edyesghanber 30 fromthe air

comruni cation port 32 through the communi cation

por AkOR N .sd®1ihg sRAMUEYW IBNDahy3thatéyidat fidybdBised
be used as |long as the comuni cation portion 37 can be

asclieafgl asr thehiconhieisaedion gtyyiohhg7a daartiee closed

capable of formng a plane with the circunference
aiswifgite. ofMéohe spedifiicdtbyit theres memberomtagrdbiet bf

t he conmmuni cati on
forming a plane with the circumference surface of the
opening when it comes into contact with the communication
portion 37, a member having an adhesive rib around the
communication portion 37, or a member having a blockage
form such as a tip which can be inserted into the
communication portion 37 to block it, may be used as the
sealing member 36. Likewise, the sealing member may have
any form as long as an airtight state is maintained. The
material of the sealing member is not particularly limited.
Since airtight closure is attained by expansion force of
the spring member 35, it is more preferable that the seal
member is formed of a material, such as an elastic material
like rubber, having contractibility movable in accordance
with movement of the seat member 31 and the pressurizing

plate 34.

As to the structure of the ink tank 10, individual
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portion 37, a nenber having an adhesive rib around the
comruni cation portion 37, or a nenber having a
whbmshzogas f orm such as a tip which can be i nseptEIP2008/010734
t he communi cation portion 3§ to block it, may be used
as the sealing nenber 36. Likew se, the sealing nenber
may have any formas long as an airtight state is
mai nt ai ned. The material of the sealing nenber is not
poparitansihae fdekigniestl t oSsaté sfiyr thghfoilosuirs iconditions.
attai ned by expansion force of the spring nenber 35,
Wiith icommumeppiehecdblink hathehd sl abesit@te sof othed tank
of a material, such as an elastic material |ike
fiddeserwitiaving cbanaes i be| the shadie evherectébedargative
wi th novenent of the seat nenber 31 and the ]
prslsésm iof nghel Ank Stonage chpabar k2 yie aalﬁimch kwith
ank 10, |nd|V|duaIEOrtions are designed to satisf

thenEoF R 8 hgnyalye Foniee Gr"BheSfOﬁnRhet‘ﬁ%lve
|nt|al tate of the tank. filled with i to

G- aheh, Ronespive BReste FurfBets kmcreases

f°%§r°rtﬁ'€le FEREE, ths %ﬁﬁ!ﬁ%ﬁl%% elidd Se £ 8rcs annliSlenea

to“{l‘?m?cx%c?\ﬁ&é‘t ERS RSG5 SHE£o! RN, 1%\3%{893 sgia[%é'?' Ssince

e conmuni catl on portion IS O

thbnkh%%%cﬁm 211 1d1Q ﬁl'?ﬁ bfés%hﬁ!"ea%aiﬂf‘cﬂ atdGapable

the sheet er 11 and the pressure board 14 are

of@P@Bhﬁc@hcﬂhﬁWa&fd NgnePyBndmd BE YREURK &t dF&gbhamber
storage chamber 12 is increased by introduction of

12ai §,i@Py¥asedl by ihBeedule idyaif ¥4e i) e6aved STy eas8snce
si mul t aneousl y, the

the negative pressure decreases simultaneously, the

communication portion 37 is closed.

Furthermore, even if the surrounding conditions of
the ink tank change, for example, even if temperature
elevation or pressure reduction take place, the air
contained in the storage space is allowed to expand by the
volume corresponding to the difference in volume between
the initial state and the lowermost displacement state of
the sheet member 11 and the pressurizingboard 14. In other
words, since the space having such a volume works as a
buffer region, a pressure increased by change of the
peripheral environment can be cancelled off. 1In this
manner, leakage of ink from the ejection port can be
efficiently prevented.

With ejection of ink from the initial charge state,

the inner volume of the ink storage space decreases.
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comuni cation portion 37 is closed. Furthernore, even
if the surrounding conditions of the ink tank change,
wo onsexespl e, even if tenperature el evati on orPQI/E28esE0734
reduction take place, the air contained in the storage
space is allowed to expand by the vol unme correspondi ng
to the difference in volunme between the initial state
and the | owernost displacenent state of the sheet
Howenvear, 1dincd tthee peteur admndgihoaot iatrdduoedenntil a
wor ds, since the space having such a volunme works as a
bufffefre regdignni s £ grmedur depkageaodfd ipk stiangaafelyieoccur
peri pheral environment can be cancelled off. In this
eveanhErapibdiRgieipheirgd epyhnanmentahandportikbratien and
efficiently_ prevented. Wth ejection of ink fromthe
faldi.t itakenalgeestey ethahe timter FiufRepnorRe isknce the

bu§h e G PBadced i FPrRGuBhOF SgiBk 15 rEFdd, Jolume

£ SAAER| OEns PO COREAGECR  BF abAgh and Vg EoTe . @

co@®i& P! 468 §¥uyéatc | "B EWdflergore, since the buffer
rg s* Aot ornedkbe?ore :

gion Ik 1S used, volune

ef 1 GLeRCYh AL tHE 4 P5mpIB 8hBGN 1A 18k 1 JHEES PRE sfring
te t% t the

conpact structure can be ensur ed.

40838MBhe $RRMEHIYAHE Ehamber 1Re a3 it AbPinghSsi HE the
storage chanber 12 and the spring 35 of the valve

valRedamie A $0 sdPENsh8whhenf ehe ebraPide Jddaveyerdowdver,

goes wi thout saying that a spring of other form can be
it goes without saying that a spring of other form can be
used. For example, aconical coil spring and a plate spring
may be used. When the plate spring is used, a pair of plate
spring members having a U-letter section may be used in
a state that opening ends thereof are allowed to face each
other.

An ink supply route in the liquid chamber 50 of the
printing head 20 has a section whose width gradually
increases from the portion (upstream) attached to the ink
tank 10 and then gradually decreases toward the printing
head 20 (downstream). The broadest portion of the ink
supply route is provided with a filter 22, which prevents
impurities contaminated in the supply ink from entering
the ejection section 21.

The ejection section 21 of the printing head 20 has
a plurality of ejection ports, which are arranged in a

predetermined direction (however, in the case of a serial
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used. For exanple, a conical coil spring and a plate
spring may be used. When the plate spring is used, a
w@2005/12083p1 at e spring nenbers having a U -| et t B€T/IP2005/010734
section may be used in a stgge that opening ends
thereof are allowed to face each other. An ink supply
route in the liquid chanber 50 of the printing head 20
has a section whose width gradually increases fromthe
priotimg yptemedn) whiilcic et inthng hleadarls bbwnted on a
t hen .gradual | y decreases toward the printing head 20
cafatvat reahe]jefits hndkawbileppoviow velatd venkkosamatinting
route is provided with a filter 22, which prevents
meiddpum i ttee dimestiien «diffierise fNaM|the provisg direction
entering the ejection section 21. The ejection section
ofothg eHETrHACS)iinglHeaghanneds LOYMIRBAICAL IgIT ey &ER| dhe
ports, which are arranged in a predeterm ned direction

e JehkRR POT RSt hangh §e IGVLICE AT HRPAPM iRy tidHf iGhannel
ang'wiged PREn et TRE T hg PRRHIY £ Oh SIRAUHIS el ARd: JRhe

Y e e
EofE Sl PANICE TG Hg MidAgrE 18 ddEpaiticularly
1i't!nnLlatecir he ﬁ#t&a %gi,‘;&xgiétﬂeéf‘ 0% WYl Id¥dAIrb€2%ehich

_ i's, the for a device for generating energy,
gek%f&%e@ahéh%umfﬂw appliedtildi oxapower mayeRCtided as

thermal converter which generates heat with

thapabiidld andof t g aweEriay deerggig@tierated from the device
may be used for ejecting ink. In this case, heat generated
from the electro-thermal converter is applied to ink to
geherate film boiling and its foaming energy is used for
ejecting ink from the ink ejection port. Alternatively,
use may be made of an electromechanical converter such as
a piezo element, which deforms in accordance with
application of voltage. In this case, ink is ejected by
use of mechanical energy.

Note that the ejection section 21 and the liquid
chamber 50 of the printing head 20 may be detachably or
non-detachably formed as an integrated form.
Alternatively, the ejection section 21 and the liquid
chamber 50 of the printing head 20 discretely formed are
connected by way of a communication route. As the

integrated from, a cartridge form, which detachably loaded

on a carrier member (e.g., carriage) of the printing
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the device and its thermal energy generated fromthe

device may be used for ejecting ink. In this case,
wheas/1gsaer ated fromthe el ectro -thermal conveeT/ar200%010734

applied to ink to generate dg Imboiling and its

foam ng energy is used for ejecting ink fromthe ink

ejection port. Alternatively, use nmay be nmade of an

el ectronechani cal converter such as a piezo el enent,
applairatwef orns i n accordance with application of

voltage. In this case, ink is ejected by use of

mechhai d8 etmkainefotia tthe abevej.ed | tarei of Xhis

and the |iquid_chanber 50 of the printing head 20 may
empodianer kbt §18pSndn- hakc kg PovdmkdemPeRr 60, which is

integrated form Alternatively, the ejection section
arrangsd iR thguidkcHamerl8e BPVER YR i e ngomgamigation

oA L B & PSRBT e cor suppiying
. i dge.f whi.ch d haply | oaded. . ' .

s 05 LB SRR A R A gt
£ P ST hOR PO B A8 98 Wlhaoq, by the

opeta¥ 1SN 9Ed {HeFHSrg?ﬁﬁfH% dPreBRYSH .UP %p%wﬁ$sulﬁ, the

conmmuni cat1 on pl pe to 1ntroduce it wthin e 1n

spladK di%e P fllchikhg hAd MemdBGlGt s inketafk can be
tank, which is responsible for leading ink fromthe

relpilored C@Brbésimﬁ{diilh%gybtd hehepeid@thfi seh Id¥egth. The

hori zontal direction. a result, the space size for
spaldeaghizegcantbé elevnagsbllecompairadkt oan domventional case
where an ink tank is attached and removed from the above.
Furthermore, since the user can install the ink tank along
the bottom surface of the ink'tahk installing section, the
positional accuracy of the ink tank in the height direction
improves. The positional accuracy is sufficient as long
as engagement portions are engaged with each other, that
is, it is not necessary to increase the accuracy of the
ink tank installing section itself.

Furthermore, in the state where the communication
pipe is introduced in the ink tank by moving the operation
member, even if the moving member and the communication
pipe are not aligned accurately, the axis centers are
agreed with each other by virtue of repulsion of the elastic
member, thereby correcting the positional deviation.

Moreover, the liquid chamber, when the tank is not attached,

can be maintained airtight without using complicated parts
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regul ated correspondingly to the wi dthw se | ength. The
space size can be decreased conpared to a conventi ona
w@ae/18ss e an ink tank is attached and renoverCT/SR005/010734
t he above. Furthernore, sin@e the user can install the
ink tank along the bottom surface of the ink tank
installing section, the positional accuracy of the ink
tank in the height direction inproves . The positiona
andc@@rrax,q/tméesuwgm &ie 5@3%‘gngba§ng&gemtrﬁorpo¢fi bhe ink
are engaged wth each other, that is, it is_not ) ]
supPdas Penf agnaneecdde Epsktdifdgadiomandvapgiization

installing section itself, Furthernore, in the state, .
OE A BRaCPRo BEORF AR S P BAGAL EAOROIRESET e esktion

ot 3, Pl 00, PRS2 Lo bl RVER. L i cating
R R e R
oLt D8hBLierceh L bRo bR 208, hatalo oot he
ufidFrhedy €AoY St KhaSbL0RE HERIOUnYS Bove, 1t

is’ @AEd190e Ot ot R dutke SHRB! isRaF O 5PBFAtAWhAP load and
solidification and vaporization of 1nk can be

impreneteperhtiadditiop, after the position of the tank
I's detected, the operation for conmunicating ink is

performed. Therefore, the | oad of the conmunication
pi pe can be reduced, inproving the durability thereof.
(Becond Empbodtimemdnt i oned above, it is possible to
reduce the user's operational |oad and
Fig. 4 is a perspective view showing modifications
of the engagement section 54 of the communication pipe 51
and the engagement section 65 of the moving member 60 are
modified.
In the first embodiment, the engagement section 54
of the communication pipe and the engagement section 65
of the moving member have wedge shapes symmetric with each
other. However, as shown in Fig. 4, the engagement section
54 of the communication pipe may have a through-hole and
the engagement section 65 of the moving member has a
projection to be engaged with the through-hole. 1In the
case where the communication pipe 51 and the moving member
having the above configuration are engaged with each other,
the movable region of each of the communication pipe 51

and the moving member is enlarged, meaning that the

communication pipe 51 can be introduced smoothly into the
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i nprove operationality. (Second Enbodinent) Fig. 4 is

a perspective view show ng nodi fications of the
weogagzsest section 54 of the comruni cati on piper/Hoend 0734

t he engagenent section 65 afi the noving nenber 60 are

nodified. In the first enbodi nent, the engagenent

section 54 of the conmuni cation pipe and the

engagenment section 65 of the noving nenber have wedge
inkhspesrayemehambesi th2 each ot her. However, as shown in

Fig. 4 , the engagenent section 54 of the

commiimrthermong pswgehbhe angagemsgnthdechhdant hd of the

engagenent section 65 of the noving nenber has a
copmyinda bhonoPBP e gagbatirdnaattk inteudhencink tankhand

_case where_the communication pipe 51 and the npving
dlﬁpﬁ@eanhavkngthﬁelabo%l&anrﬁﬁmmfr G0 klghgdgsnptnthe

each other, the novapl e region of each of .the
oGRS SBH Pk . SRADL fBGek ot ABRbAS | zemoved.

enl ar ged, ani ng.th he c ni_catJ.on. pkp can
HORg VR Y gl AR & MOy AEs EHE Re it Banfel dan ve

=Ur, r h.nc a S Ls f_ th
LR B TP S AREC T e TPEbIRECIGR ok Bhe,

engi?g)%%ﬂf‘ éé@tiaﬂes'sn&f%élmasﬂﬁ'gnﬁeﬁmls%@iefﬂgeasgéﬁent

engagenent section 54 when thé ink tan

caheeshgiliPwgver, in this enbodiment, the solidified
matter can be elimnated by the presence of the
projection of the engagenent section 65 of the noving
nmenber and engagenent
(Third Embodiment)

Figs. 5A to 5C are section views illustrating the
structure for moving the moving member and the
communication pipe according to a third embodiment of the
present invention. In this embodiment, the moving member
60 and the communication pipe 51 can be moved not by driven
force of the printing apparatus (motor) but by a spring
arranged within the ink tank.

Fig. 5A is a view showing the state where the ink tank
10 is being inserted along the bottom surface of the tank
insertion port 23 in order to attach the ink tank 10 to
the printing head 20.

In this figure, a releasing portion 74 for releasing
the stopper 64 of the ink tank 10 is fixed integrally with
the printing head 20 above the stopper. On the other hand,
the moving member 60 of the ink tank 10 has an engagement

section 69 partially cut away to be engaged with the stopper
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can be ensured. (Third Enbodinent) Figs. 5Ato 5C are
section views illustrating the structure for noving
wo bwsnmgssg nenber and the conmuni cation pi pe BCD@r2doang 0734
to a third enbodi nent of ths present invention. In
thi s enbodi nent, the noving nenber 60 and the
comruni cati on pi pe 51 can be noved not by driven force
of the printing apparatus (notor) but by a spring
64arandged hWimhtedt irommovang upwardbA Vel th Whevinsertion
showi ng the state where the ink tank 10 i s being
ofj ther tiok damly 10e bbet HAKNT Jeembert B ofnkkhe ink tank
insertion port 23 in order to attach the ink tank 10
10teomas %l?ﬁfenfneowélaa repleagipg BOritdome 7 450f e‘ﬂé%sﬂrrﬂgﬂtlng
partion 74 for reI easi n the sﬁopper 64 of . the ink
hetagnk HeveyeT el ?mség} ¢y HP ﬁaﬂ?é‘?JrPﬂFFﬁthe@d' shich

LA e 1 el i
coBEgREAELY AYSpEE BT ALDHE e peme
1
s R 8 if% LGBk M PRH RRAEET 6670 o

pré@e‘?i‘cé t@fpé'fébagshf;%‘%tlmfrthéhﬁ FEHEF. Note that

rel easing portion 74, which is fornmed of a U-letter

AulraYig G K01 h5Be& i GH st hE0NRK ik COOt 8§t i Wkl it while
st opper section 64 at the linear arns wthout bei ng

pregdiand théhspiad®Vvisgpyendey Sotdy theenresence of a
recess portion of the U-letter. Note that

When the ink tank is inserted, the stopper 64 strikes
the releasing section 74 and deforms, as shown in Fig. 5B.
In this manner, the engagement between the stopper 64 and
the engageiﬁeht section 69 of the moving member 60 is
released to allow the moving member 60 to move upward. At
that time, since the portion of the outer case 15 of the.
ink tank 10 corresponding to the moving member 60 is open,
the moving member 60 can move in the direction (upward)
indicated by the arrow by the force of the spring 68. Since
the engagement section 65 of the moving member 60 is engaged
with the engagement section 54 of the communication pipe51
in the same manner as in the first embodiment, the
communication pipe 51 moves in accordance with the movement
of the moving member 60 and enters into the ink tank.

In this state, a tank-removing spring 73 is
compressed and presses the ink tank 10 in the direction

of removing it. However, the moving member 60 has already
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during the insertion, the ink tank 10 is inserted

whil e pressing the spring 73 by the outer case. \Wen
wo bmsiizig3g ank is inserted, the stopper 64 striREBIJR2065/010734

rel easi ng section 74 and defsorns, as shown in Fig. 5B.

In this manner, the engagenent between the stopper 64

and t he engagenent section 69 of the noving nenber 60

is released to all ow the noving nmenber 60 to nove
movedang. afd pagsed nehreugbetheeopentiing of the auter case

case 15 of the ink tank 10 corresponding to the noving
15mashatesoribedp@bovee Mhergfpmebertl®® Bk ek k0 1is

the direction (upward) .indicated by the arrow by the
preyedted fmam swning 68 Note fhat Aleapadaeds8 tearonided

65 of the, noving nenmber 60 is_engaged with the
foénéa@e?%‘f&nge'&lgoﬂ%&'a&fquhé)%&Fﬁ‘&‘g?e&tlin&w &dgnk n more

o ALY e s A A g 72 1
; ' 60 '
i (R %ﬁ%ﬂ%@?ﬁﬂgﬁ%&%&%} Fifotifeg o

| 0, i h .
enG BT ERE PRV EIAET (e ralet ot i® ok ng emitrg? for

. s r .
slgf@&lthﬁ% tld %a?mz\.feg%g PeAPEt RéﬁbfgrE% BUgh el t?ﬂéeﬂhﬁgtank

out er case as descri bed above. Therefore,

an@h& HdkpbeRbml GuSr HEEVERL @thdf UMDY hBRr NV E pHRE is
the spring 73 is provided for inproving the operation

su@%x&j@é@ﬂglﬁﬁ.t hg &pikngmiieerSpgcléwesl blasfitoic Stoft80may
the ink tank. The spring 73 is not an essential nenber
bel mdd@. confi gurati on according to the present
invention. Large force is not required for

Fig. 5C is a view showing the state where the moving
member is completed moving from the state of Fig. 5B, more
specifically, the state where the attaching of the ink tank
10 to the printing head 20 is completed. On the upper end
of the moving member 60, a tank removal operation section
67 is mounted and a ring-form stopper 67A is attached to
the lower end thereof. The stopper 67A of the moving member
60 comes into contact with the lower surface of the outer
case 15 of the ink tank at the state where the opening
portion of the communication channel 52 of the
communication pipe 51 is communicated with the ink storage
chamber 12. In thismanner, the moving member 60 is stopped
from moving upward. At this time, the tank-removing
operation portion 67 protrudes from the opening portion

of the ceiling board of the printing head 20.

When an ink tank 10 is exchanged with a new one, the
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sliding the tank if the friction force between the ink
tank and the bottom surface of the tank insertion port
wo soosamssessed | ow. A spring having | ower el asp@¢TJIH20050080734
may be used. Fig. 5Cis a vigew showi ng the state where
the noving nenber is conpleted noving fromthe state
of Fig. 5B, nore specifically, the state where the
attaching of the ink tank 10 to the printing head 20
usier pogssssedhatdnie tgmpeyvipgdoperiaitd om\powgt ienbé? until
60, a tank renoval operation section 67 is nmounted and
the iom-porbienopfertlsy /segtirnadiedanes hbelonerthdlower
thereof . The stopper 67A of the moving nmenber 60

sugdiase | o othenoadem ¢asend S-onEP1dnvirg bthathe i@ ekank
case 15 of the ink tank at the state where the openjng
10p6a0; B BHshed BHmFTAtRA IrshAdlation segtion by the
conmunj cation pipe 51 is connunjcat§g with the ink
foLics: %ﬂ%nﬁ@%kgfgm?“lPﬂi§Hﬁ%ﬂ%r, the noving nenber
60 i t d..f [ J AL thi ' .t h
R e e S L R T
. : _ 1 ¢ o
ool 5% E5hh, Shlathii e, S pRraBER R Y od By o LhbEea by
B

The¥EoRE! oMot e 'RPi’i?(_? moebicefcd hfsoﬂag{uicf’é&, 18hereby
Fol low ng that, the Tank 10 can be pushed out fromthe

reldiidiald atheNnsgtld o byphite sf Feie @Eet ha HAK HLIAHMG
spring 73. As described above , in the present

apparetiuent , a

(Fourth Embodiment)

Fig. 6 is a perspective view illustrating the moving
mechanism of a communication pipe according to a fourth
embodiment of the present invention. In this embodiment,
the cover of the insertion port of the ink tank installing
section is used to move the communication pipe.

As shown in Fig. 6, in this embodiment, a cover 77
is provided to an ink tank installing section integrally
formed with the printing head in order to cover the
insertion port for the ink tank. The cover 77 can be
rotated about a portion near the lower end portion of the
tank inserting port as a rotation axis. Insertion ports
of individual color ink tanks can be covered by a single
cover. The rotation axis of the cover 77 is equipped with

a cam member which can rotate about the axis. To the cam
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conmuni cati on operation can be automatically perforned

by operational springs provided within the ink tank.
wabmsatmsse, no driving notor force i s requiredpCt/hE0en10734

reduci ng the nunber of parts for use in the printing

apparatus . (Fourth Enbodinent) Fig. 6 is a

perspective viewillustrating the noving nmechani sm of

a comuni cation pipe according to a fourth enbodi nent
megbeithe opecendiof @/ghaifdn7 5 Ifrxmed afbohligbrirjgifanaterial

cover of the insertion port of the ink tank installing
lSs@QﬂQﬁptgdu§§UatQQﬁﬁ&PBhﬁem&ﬁﬂnﬁE%ml§hemQQ9t$% of the

shown in Fig , In this enbodinent, a cover 77 is

roﬁﬁ&h%@’%hg an Tth‘R shakt i T tidd FWE%’&%YO?PPH?@M ty the
forned wth the_printing head in or 0 cover the

cam B pbP: aﬂ&ow ARGl QIS (b8, S (o WhLL be

aepfr i PRberr: hons A EHER Lehdl 8 orhe cPBall if fegfenas

1B L3 Phxl PULY fggkaﬁﬁ{q e ABKSERBLBR SWFIEE fYoove

a stnghe cover. “The“ro on axrs e-cover
t
T63HEPRARA hh SR TRARe U Che ot A BELRY i [t ing
ne@ld &4V 9frié IbHaFR! &g 8éx‘ténagn ReSslghOtR P Al o’E‘ank

renote fromthe center of the rotation axis. The shaft

in&Yd18l {R§akablity ciPrEEt eAstalilg g anaeFiaual dmt | @¥lors
the novenent of the camas will be described | ater.

anfhaehy herideng efl iiddbBhatbniecd®@nEls thko fatandk24 ass as
installing section through a slide groove
to move in concert with the movement of the cam.
Simultaneously, the shaft 75 has engagement sections 71
and engagement holes 72 corresponding to individual ink
color tanks in the portion across the tanks in the same
manner as in the operation member 70 shown in Fig. 3. 1In
this mechanism, it is possible to move the moving member
60 and the communication pipe 51 engaged with the moving
member 60 in the same manner as in the first embodiment
mentioned above. More specifically, as shown in Fig. 6,
when the ink tank is inserted, the engagement section 71
of the shaft 75 releases the engagement of the stopper 64
with the moving member 60 and allows-the engagement of the
engagement section 65 of the moving member 60 with the
engagement hole 72 of the shaft 75.
Other ink tanks are inserted in the same manner.

After all ink tanks are inserted, the cover 77 of the tank

insertion port is rotated to close the tank insertion port.
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76 provided in a side surface of the frame 24 of the
printing head 20. The shaft 75 extends through the ink
WO 2008/12083% al | i ng section for installing indiviBCeEiP208010734

colors and the end is slidafgy connected to the frane

24 so as to nove in concert with the novenent of the

cam Sinultaneously, the shaft 75 has engagenent

sections 71 and engagenment holes 72 corresponding to
Thendhafdudl5 imkves| op adohgy ithe hel pdet gun decr/ds Y moOving

tanks in the sane manner as in the operation nmenber 70
thehoam iim Rigcogdaniae twi Ehntbramiodgtieni efpsds aven in

nove the noving nenber 60 and the comruni cati on pipe
copeearigafebhwihp S dRVIRGONENT - 6BY nthaemoyement, the

manner as in the first enbodi nent_  nenti oned above.
moygPd & RRMPEEaLLy ARl SRBWAOMPUR LA BLoNWREPS heli AR

onliiient REFEAE t“en&%%‘aiﬁﬂ%v%?ﬂh hel 3o pmes oo
im0 4 RES T BSOTHORS, S8 oo A RO s
he%g orﬁ?%el ser?%ﬁnjg%ﬁétégﬁe%%egﬁe %ﬂerra‘%’ﬁ%'nk

t ankg.apealiftf Jf@dth:f.EeEﬁlB\’)ﬁ il ©f éhﬁlﬁg%&r}(}:}[ﬁ%'@é‘nks

port |srotate to close the tank inse

aréh%ﬁh G%ﬁEWﬁ§cHQéﬁ(%Ekﬁh€h§|b%iﬂ%&ﬂ@ HEahY aUWHY same
the camin accordance with the rotation of the cover

tim@ .COMpRIrteMbid, t Bardld dEnGH20¥a 4 et BEmMIRMEIES ion
the nmovabl e nenber 60 and the conmunication pipe 51 in

opefigadesfentaiv be urdreifecohoiDy e THetéfoane timNalimber
ofa;arts can be reduced most than ever. In addition, by
performing the open/close operation of the cover of the
tank insertion.port”in association with the communication

operation, the communication operation can be completed

without fail.

(Other embodiments)

Embodiments regarding the configuration of the ink
tank connection, basically ink is not held by an absorber
but stored or supplied as it is. On the other hand, a
movable member (sheet member, pressure board) and a spring
member for pressing the movable member are employed as
negative pressure generating means. At the same time, the
supply system is formed airtight. In this manner, a
negative pressure is appropriately applied on the printing

head. This configuration makes it possible to increase
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in the first enbodinment, with the result that the
printing head cones into conmmunication with the ink
w0 200812088 0r di ng to this Enbodi ment, a pl ural i pgT/aK#2005/010734
tanks are all comunicated syith the printing head at
the same tinme. Therefore, parts involved in the
commruni cati on operation can be used in comon.
Therefore, the nunber of parts can be reduced nost
voilae eficilencyléind dmpriowepthect neadormhef dpgnsellesetion,
operation of the cover of the tank insertion port in
compagi it o Genvent iosautiazhr bgugpépawhdieh eheregative
comuni cation operation can be conpl eted without fai
pPressyare eh%oﬁ?ﬁ&#tas,‘)e@n'%d@ﬁeﬁtbs,sq]@@%?dl ndovg¥er, the’
configuration of the jnk %ank connecti on, basi cal

conﬁmusr%wﬂepaf B i nks5ARY ARFOLEBRGY to %pp¥§§ent

ndemis 'Sp%fé%%%{i b5k Iifarsd I ﬁ&'ﬁ%edﬁﬁ 5 P15 more
SP% SR Les FBE ng?{rre@;a@?rg "SoRIRERLY 130 NP Hedrffer as
1R nyeé’éﬁ???‘éﬂu‘fne{‘?ég%‘a?%Eﬁ’bg?‘a 1hE i iEfo fhe ink

taflkl Hdd gtﬂﬁa.dmkﬂﬂ ahiE ORhRI¢hal 'ﬁ?&r’i@iﬁ?h e PSSaR! Bel ©

I ncreasevol une efficiency and inprove e freedom of

cohffarSitd £6£8001 t30EBERdot Red ,COMY GRA L 0B WIRHNM AHETI N
whi ch a negative pressure is generated by an absorber.

stiiewtiere tHe iGoofigik aldon afhidenéaist enktaekerhkkanks

to the present invention should not be limted to
mayhhavel arexabsbrbey e€or generating a negative pressure
due to the capillary action.

As a printing system of the embodiments mentioned
above, a serial type inkjet printing apparatus has been
explained. However, application of the present invent is
not limited to this system. For example, the present
invent is applicable even to a printing apparatus using
a full line type printing head. It goes without saying
that aplurality of liquid supply systems may be provided
depending upon color tones (color, concentration) of ink.

Furthermore, in the above, the cases where the
present invention is applied to an ink tank for supplying
ink to a printing head are explained. However, the present
invent is applicable to a supply unit where ink is supplied
to a pen as a printing means. Moreover, other than such
various printing apparatuses, the present invention is

applicable to apparatuses for supplying various types of
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specifically, the ink tank is connected in any nmanner
as long as the communication pipe is introduced into
wo bwsiizigsg ank and the ink tank and the printi npChaeedos/010734
can be communicated with eaggh other, no matter what
i nner structure the ink tank has. This neans that the
i nk tanks may have an absorber for generating a
negati ve pressure due to the capillary action. As a
lipguiirts nspelsaemdafinkhibngniediene rrsd nkigudde f kvooeing
serial type inkjet printing apparatus has been
mageglig ked. orokever Wiglgplvabiety of tfheldesiéncludiag the
is not limted to this_system For exanple, the

megigschtfieddnfors sl ¥aBBe MakiktabSa printing

apparatus using a full line type printing head. It
goes wi thout saying that a plurality of |iquid supply
syst be provided dependi n pon. col or t%nes
(col bRE i = a

0 p Y
b . . Wh h i i i . .
oo Fig A R B B b SV AR bF ap inliet
i d , . i .
oSS LIS IS FIRBLETERE AR faoning
anP$Ax2EafkPELNL! P21 AR H@Eﬁﬁ@ﬁﬁor@iﬂgrtBh&HXSHﬁB of the
various printing apparatuses, the present invéntion is

embR it § EanapRarapysesal.or supplying various types
of 1 quids such as drinking water and liquid flavoring

mat eAigd Fnt PhgtdpParht@svasda&df thie mblodsimdiet UH Bdkserial

the nmedical field for supplying nedicals . The
scanmiqigireypé inkjet pwiimitingg spppasghttss. A carriage 153
is movably guided in a main scanning direction indicated
by arrow A by guiding shafts 151 and 153. The car;iage
153 can be reciprocally moved in the main scanning
direction by a carriage motor and a driving force
transferring mechanism such as a belt for transferring the
driving force. On the carriage 153, a printing head and
an ink tank employed in any one of embodiments are mounted.
A paper sheet P serving as a printing medium is fed through
an insertion port 155 provided in the front portion of the
apparatus, reversed in feed direction on the way, and then,
fed by a feed roller 156 in a sub scanning direction
indicated by arrow B. The printing apparatus 150 prints
(prints) images on the paper sheet P one after another by
repeating a printing operation in which ink is ejected onto
the printing region of the paper sheet P on a platen 157

while moving the printing head in the main scanning
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Fig. 7is aviewillustrating a structure of an ink
jet printing apparatus to which a configuration of
wa@rdoaatigegy an i nk tank to a printing head accopci/mpoesnio734
any one of the enbodi nents ggan be applied. A printing
apparatus 150 of the enbodinent is a serial scanning
type inkjet printing apparatus. A carriage 153 is
novably guided in a nmain scanning direction indicated
dilecdriranw, Aabg guiféiedy apefatiohl iandwhitch The gmpéngR is
153 can be reciprocally noved in the main scanning
fedi dacttilom sybascanning directinn sbyr thengiskance
transferring mechani smsuch as a belt for transferring
corgesMIndhagdf sPcdheoPYhBtARG vdthc3, a printing
head and an ink tank enmpl.oyed in_any one

enbRPEEnthal the RTER LA HRRASHSES Fhé%F vPRGTS a
oo R S AR AL B ol o
SRR MR o R0 i
gehBEAAE P EhRT e ocths; Bhelill) ARRGRELET 1) qppiiea

to?PRkNEb gén%%%e?é I R W61 i hgYapReidld %anw@ié@%iég? is

IS e]ect onto the printing region of the paper

usBaOEx b 36881 hy it | EroRviche e pégebit%rheﬁértn
the mai n Scanni ngdirection, and a feed operation in

Futth@trmidee papee thksSe jedtion By stdn v rdinechgmead

by the di stance corresponding to the printing w dth.
isNplot thihited pnlyt ity bhrad usesindeah edechro-thermal
converter, and, for example, a system for ejecting ink by
use of a piezo element may be employed.

At the left hand side of the moving regionwof the
carriage 153 in the figure, a recovery system unit 158
is provided so as to face the ink ejection port formation
surface of the printing head mounted on the carriage 153.
The recovery system unit 158 is provided with a cap for
covering the ink ejection ports of the printing head and
a suction pomp for introducing a negative pressure into
the cap. By introducing a negative pressure into the cap
covering the ink ejection ports, it is possible to
withdraw ink form the ink ejection ports. In this manner,
a recovery operation can be performed in order to keep
good ink ejection state of the printing head.
Alternatively, a recovery treatment (preliminary

ejection operation) for maintaining good ink ejection



10

generated froman el ectro-thermal converter as energy

for ejecting ink as nentioned above. In this case,
wheas/1g@aer ated fromthe el ectro- thermal conveeT/ar200%010734

applied to ink to generate fgI mboiling and its

foam ng energy is used for ejecting ink fromthe ink

ejection port. Furthernore, the ink ejection system

froma printing head is not limted only to that using
shatel edy dbé hperdlommd ebyee jeariding oinkx £mune, the ink

system for ejecting ink by use of a piezo el enent may
epecénmoymirt Awithan dhe iean. ssepashtedy finomgthe image

region of the carriage 153 in the figure, a recovery
foymadmamit 158 is provided so as to face the ink

ej ection port formation surface_ of the printing head ]

mourRie) Bﬁesﬁ@tca}m%\%l%shaﬂqé)er%o%g'yré;bﬁfgnwrﬁletall

wiFogemfE oS b Rt gb Bk g EAREAnce bl ooy be
for introducing a negative pressyre intp.the gap.
appAmthCE Rs ey Aveon Bel ks Widst B LideE o fg art
enple dnSbRy oL AR o oh PHFLILE hadh RERBTH
depSEHHY EPERRHAN LRfert BR] A AL, | Brondel ag&ee. and

1 tAL6CERR! i ¥eleht Forh ECONEF¥FLRRA! MRk HP P pdFdRtYclaims to
ej ectl on operati on5 for maintaining good’ink

co®ieActa Pstakh Whamgeserformed by ejecting ink from
the ink ejection port within the cap, separately from
t he Thihgapmli®watadn claims priority from Japanese Patent

Application No0.2004-169110 filed June 7, 2004, filed which

is hereby incorporated by reference herein.
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The present invention has been described in detai
Wth respect to preferred enbodinents, and it wll now
whenoappasent fromthe foregoing to those skil | Bcr/ireoednao734
art that changes and nodifigations may be nmade without
departing fromthe invention in its broader aspect,
and it is the intention, therefore, in the apparent
claims to cover all such changes . This application
clainms priority from JapenasmMdat ent Application No.
2004- 169110 filed June 7 , 2004, filed which is hereby
i ncorporated by reference herein.CLAIMS 1 . An ink
tank arranged vertically above a printing head for
usedl . aaml tmkabarkoarzangstdent hadllynabeye @oprineting
printing head, said ink tank conprising: a noving
hegdnfer w8edengadi agrablie 8 fcakmhanhed itoh aRchF@mawerd Hgrom
a conmunj catjon channel copmuni cating with the
ther pRiingl @ aBedidh Sl &t LBKh LR Ko fPBPT 48189 %t he sai d
ink tank to the printing head, and bei noved -upwar d .
to ot BEVIRG TRMRAT c SOToPHABLRG! i IarR | rion
rtion _of said ink tank_ heing.attached. 2 . . An .ink .
mefifae BavAing e amive SRRELOT S EL S m g i o th
IS thr I nsi i e Lo, :
thg pPINTAT WY 0 A L fopiRE SRERAI BN Yasa
[ f ks ti [ I i4 b '
ink TRl Tortie praat IRl ' eifg Soved B to
gulile PHE EbMRunication member into an ink storage portion

of said ink tank being attached.

2. An ink tank as claimed in claim 1, wherein said
moving member is moved through the inside of the ink storage
portion and an out side of the ink storage portion, and
the inside of the ink storage portion is sealed with said
moving member and a sealing member to be air tight to the

out side.

3. An ink tank as claimed in claim 1, wherein said
moving member includes a first engagement section for
engaging with said communication member, at an end of said
moving member, and a second engagement section for engaging
with an operation member for transmitting driving force
for a movement of said moving member, at the other end of

said moving member.
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3. Anink tank as clained in claim1, wherein said

nmovi ng nenber includes a first engagenent section for
wengsgoess Wi t h sai d conmuni cati on nmenber, at arCEIRI@H010734

sai d noving nenber, and a sgcond engagenent section

for engaging with an operation nenber for transmtting

driving force for a novenent of said noving nenber, at

the other end of said noving nmenber.4 . An ink tank as

cl ai aedAnn ialkaitadk sbectaing’i dinovl agmmdnbeheretin said

sai d communi cati on nmenber have generally cylindrical
moshiape meintbe 1 @prd sadsEt ebmund caaineop Xiember haerwenernally

each other. 5. An ink tank as clainmed in claiml1,
cyflimdietcadmshapegvatht anmropbmated yf okhe | samengexhernal

upward novenent of said noving nmenber. 6 . An ink tank
digmeternmag e W8T -further conprising an urging-

force nenber for urging said noving nmenber upward, and

wherein the urging force of said urging- force nenber

al | ovvs said e ed .communi atl on, nenber _.tQ be_qui

orh.?dék

: nt o t'hez:]?nkl p&ti 6 al&ﬁfi safd Stapper por’idﬁuéﬁher

t i nb
N A
moy, e%@ko&‘a@éﬁ? n% d nlefhi ce%z_a' m 1 g wherein ink is

stor inTthe ink ge portion. . A printing head
for ejecting ink supplled from an |nk tank arranged
vertically above said printing head, said

6. An ink tank as claimed in claim 5, further
comprising an urging-force member for urging said moving
member upward, and wherein the urging force of said
urging-force member allows said engaged communication
member to be guided into the ink storage portion, and said
stopper portion limits the upward motion of said moving
membei‘ when said ink tank is not attached to the printing

head.

7. An ink tank as claimed in claim 1, wherein ink is

stored in the ink storage portion.

8. A printing head for ejecting ink supplied from an
ink tank arranged vertically above said printing head, said
printing head comprising:

a communication member for engaging with a moving
member of the ink tank with an attaching operation of the

ink tank to said printing head, and having a communication
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printing head conprising: a conmmuni cation nenber for
engaging wth a noving nenber of the ink tank with an

woabesaei3ng operation of the ink tank to said pCiraPoes010734

head, and havi ng a comuni ca43 onchannel bei ng gui ded
into an ink storage portion of the ink tank being
attached by the novenent of the noving nenber . 9 . An

i nk jet _prjinting, appar.atus that uses a printing head
ckapnéﬁed%%ﬂﬂiﬂglaﬁ@-%Pﬁ?maﬁahkkaﬁmﬂﬁﬁﬁﬂvEﬁrtdan3pf the
.apoye t.he printing head fqr used, and capabl e of
L8R S “pBta% TErATBAC Rt EhE SIaYRTAD thekl, thad moving
mEhb ink to a printing nedium so as to perform

printing, said ink jet printing apparatus conprising:

a novi ng nenber for engaging with a comuni cation
menber having a conmuni cati on channel comruni cati ng

W th S NaPbR! 188 BER ribidaBR A ALt CRALAL LOB Qs ng

the said ink tank to
he&ad eflo £ PYGEE th @ U4 intke alfte _awmwitgcﬁ{(ﬂ %xﬁ%ﬂ%{la{éﬁgg i¥h11y

i nk storage portion of said ink t

addveAthenprift iplg hiddt RAPUHEIS H%d EHHIBT el BeChditDched
9 , further conprising an insertion port cover capable

tofand csemgved fyon itdie perintandg Meddk éx@d‘ke%iﬁé‘%st hek to
ink tank is inserted for attached to the prinfing

a pxintmd médieinn sai als novipgrfertepriatieed 9did ink jet
conjunction wth a closing notion of the insertion

PhbRtlRggyvappamatws| cqmpdistimage cont ai ner capabl e of

attached .
a moving member for engaging with a communication

member having a communication channel communicating with
the printing head with an attaching operation of the said
ink tank to the printing head, and being moved upward to
guide the communication member into an ink storage portion

of said ink tank being attached.

10. An ink jet printing apparatus as claimed in claim
9, further comprising an insertion port cover capable of
closing a insertion port for the ink tank when the ink tank
is inserted for attached to the printing head, and wherein
said moving member is moved in conjunction with a closing

motion of the insertion port cover.

11. A liquid storage container capable of attached
to and removed from a liquid using device, said container

comprising:



to and renoved froma liquid using device, said

contai ner conprising:a noving nenber for engaging with
woa20@omasei cat i on menber havi ng a conmuni cat i orCThazINED10734

communi cating with the |iqudd using device with an

attaching operation of the said |liquid storage

container to the liquid using device, and being noved

upward to guide the conmuni cation nmenper into a lig

storag@oﬁaﬂgcﬂﬁ@be§aﬁ93|Qﬁﬂ@9ép&%ﬂﬁ¢QoﬁtSPWQ“Q%E%Elon
attached.
member having a communication channel communicating with

the liquid using device with an attaching operation of the
said liquid storage container to the liquid using device,
and being moved upward to guide the communication member
into a liquid storage portion of said liquid storage

container being attached.



