WD 2005/ 120838 PCT/ JP2005/ 010734 1 DESCRI PTI ON | NK TANK, PRI NTI NG HEAD AND

| NKJET PRWOI100EAHEIBARATUS 5 TECHNI CAL FI ELD The presentpdmbisioagrsiel at es
to an ink tank, a printing head and apn inkjet printing apparatus, and nore
specifically, relates to a mechani sm for attaching and 10 renoving an ink
tank to and froma printing head which ejects ink supplied fromthe ink
tank. The present invention also relates to a |iquid storage contai ner

whi ch fP@IU uid like the ink tank and supplies the liquid to a
|IQUIC|L£H$$ang nac ine by attaching and renoving 15 the ink tank to and
fromthe liquid utilizing machi ne. BACKGROUND ART An inkjet printing
apparatus for formng an image on 20 a printing nedium by applying ink onto

the printinNg Tﬁﬂkump@w@ecoﬁmnpmmImxbeqdﬂmﬁm@dm@tmw that it
can forms dots in high density with relatively |less noise during

printing and therefore used in various types of printings such as col or
printing. One type of such an inkjet 25 printing apparatus has a printing

head gecagpomyrenL Peergupply froman ink tank detachably connected thereto,
a carriage having the printing head nounted thereon and WO 2005/ 120838

PCT/ JP2005/ 010734 2 noving the printing head relative to a printing nmedium
in a scanning manner in a predeterm ned direction (main scanning

direction), armrhe prassf imebatism trelste€srtdd an ink tank, a
printing head and an inkjet printing apparatus, and more
specifically, relates to a mechanism for attaching and

10 removing an ink tank to and from a printing head which
~ejects ink supplied from the ink tank. The present
invention also relates to a 1liquid storage container which
contains a 1iquid like the ink tank and supplies the liquid
to a liquid ﬁtilizing machine by attaching and removing

15 the ink tank to and from the liguid utilizing machine.

BACKGROUND ART

An inkjet printing apparatus for forming an image on

20 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

25 printing apparatus has a printing head receiving an ink
supply from an ink tank defachably connected thereto, a

carriage having the printing head mounted thereon and



the printing nmediumrelative to the printing head in a 5 direction (sub
scanni ng wiorestizess§ per pendi cul ar to the aforenenti onepcpredet/@omined
direction, and perforns printing by g ecting ink while the printing head -
stans in the main scanning direction. In this apparatus, printing heads
ej ecting col or inks such as yellow, cyan, and nmagenta 10 in addition to
bl ack are mounted on the carriage. By this configuration, not nonochrone
printingme¥iag exe praget byg heaagrbllagh vienk dut paisd fid Im&®i@h DRi nting by
ejecting color inks can be made. An ink supply system constituted of the

i nk tankaaeeéantd idiemanhetd ng heagredeteatmbnednli ek diriidt | (@aappar at us has
a nechani smwhere the ink tank and the printing head can be attached and
renoved seanndrfg @ireati o ferandadt ress Fyr mebeant ke t AKnk&FRe@inggt he
printing head are attached, an 1ink supply route fromthe ink tank to the
printingtheagradtiingi mebtaneaslytioemtad the sprefhanigsmedd ovas whe ink
supply route fromthe ink tank to the printing head to be shortened and

t her éby dbeesitdemf(dlle pcannimy apjmeat iison )cpedpendéioaddr o ithd urt her
advant ageous in that the ink supply can be made by sinply replacing the ink
tank 25afiorbmentdwoné, predediyrminedi dd raotniow, cant. pErefatmye i nk supply
system since the ink tank and the printing head are separable, is desired
to satispyintin@ PQOS/j&208i38y AGTK 2008/ tlle734in8 iheabe achae dfanlid dwi ng
conditions. First, |eakage of ink nust be prevented at the time when the
printi ngtheawhitmdcansingkdiaeictaren at theHdui arepparated . r pgandiess posture

heads ejecting color inks such as yellow, cyan, and magenta
io in addition to black are mounted on the carriage. By this
configuration, not monochrome printing of a text image by
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
15 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
20 1is 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
25 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



of the ink tank. Second, ink is stably supplied while they 5 are attached.
Third, siwoeodsiizogspresumabl e that a user nmay repeat apagpidasgopnsh r enovi ng
of them the conditions required during attaching and renoving tine nust be
satisfied in every single time such a attaching and renoving are repeated.
10 Japanese Patent Application Laid-Open Nos. 07-241998 and 2000- 289224
show an exanpl e of a conventional ink supply system More specifically, a
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head is a oan in the conduit into contact with
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tank is comu ed to the printing a By vi hi's mechani sm of

this system; ik %)fesae%b%& @w%meggeggﬁﬁggﬁﬁepwse

Pat ent Application Laid-Open Nos. 07-241998 ( urther
descri be glehaf oaink KahRNK Hagoda, Qaﬁniglé)@&bxgglg?ﬁgri\édﬁgha&eaﬂhb supply

route open/close mnechanism During renoved ti the 1nk tank ffomthe

printinggheadcidiensak tapkrs digned f&rigggiegma!mmwt a\tﬂg@é@«a&

during attached tine of the ink tank to the 25 printing head, e valve is

opened t gakOr-BE e iéﬂﬁ:éét@i?hg ah@uiémo'd‘l‘&?/%rf, tifdnt e Hé ke PPt Yoa¥St em
havi ng the”i nk™ WO 2005/ 120838 PCT/ JP2005/ 010734 4 supply route open/close

mechani s FedRSGd deduirindaRAes6h iRat ad APdho¢ahgOR ilpdd dndBenplos. 07-241998
and 2000- 289224, operations of attaching and renoving the ink
satisfied in every single time such a attaching and
removing are repeated.
‘10 Japanese Patent Application Laid-Open Nos. 07-241998
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
15 into contact with an ink.guidelnember'within.the ink tank.
In this manner, ink from the ink tank is communicated to
the printing head. By virtue of this mechanisﬁ of this
system, ink can be supplied through a pipe-like member.
Japanese Patent Applidat‘ion Laid-Open Nos. 07-241998
20 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

25 printing head, the valve is opened to form the ink supply

route.

However, in the'ink supply system having the ink



tank while opening and cl osing the valve respectively are 5 operations

i ncl udin i.ng the ink tank in a verti cal direction. Because of th
t hese opgygg?{d’ﬂgoséguse a problemof spatial limitation F(';(‘”{“Wé/(’boﬂ?ﬁtl ng

apparatus, and a problemresiding i n4hat rel ativel y conplicated wuser's
operation is required during attaching and renoving 10 of the ink tank. Mre
specifically, in the ink supply system the printing head is usually .
arranged bel aw the . ink_t attached to the
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user's operation is required during attaching and removing
10 of the ink tank. More specifically, in the ink supply
system, the printing heéd is usually arranged below the
ink tank.and.an.open/close'valve is attached to the'bottom
of the ink tank, as shown in Japanese Patent Application
Laid-OpenbkL 2000—289224; This is because ink is allowed
15 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
20 operation of the ink tank for attaching to the printing
head. However, when the ink tank is installed by gaining
access to the brinting'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
25 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



so-called front |oading type printing apparatus often 5 enployed in

facsim | egyd g@%i&wcti on printers), it is difficult tﬁﬂ@ﬁ‘;ﬁlﬁé(’%{l&w

af orenenti on system where attachi ngirenoving of an i aced in the
above is perforned. Furthernore, when the ink tank is installed. to the 10
printing head by approaching the ink tank to the printing head vertically
from above, the ink tank nmust be installed to the printing head while

alLoni no 4o sigRcrusl e Asifics! B A BronActEgEPRE!i o of

the printi ererore, the operation at1on becones 15

conplicat gl Iih CORRAL I ANIMrGR Idhdve] bives Iimifatdod® esh! gd that a

printing apparatus 1s-nmade coffpact wmth™ a reduced hei ght. erefore, the

nunber of i anks ey e ighst rinting heads has
been incpgg“zlettdﬁr%cac%lrgé}?ﬁgrhy, e%%?legﬁg?lﬁld;f ?‘ﬁie%léﬁ?gﬁ%'i nrh% h% 20

hor i zont al didaR0td PNE A tDaRad 1165 28588 B iteinghappaIt ub No@idsy to keep

the volune of the ink tank w thout reducing. There?ore, when such a

hori zont abmparg ddkid apkcksmiilnss at hadi iifurddiei bAKpamtdss §1 1 §d javen
slightly during the installation, positional deviation takes place between

25 the opghkgliesa tvat ¥ eappdyt R cNPEEE MRS IV é@Nsh tiehe wikétat i ng head.
Because of the positional deviation, it is necessary for the user to

perform aatekahive} frémbringt 6 \V\en2Qei ¥20888 PA&TEAP280THRL Qbike 61 ®per ati on
for aligning them If the ink tank is forcibly installed while the

open/ cl ospevé&lormeand the connecting portion are aligned with deviation,
| eakage of ink may
' Furthermore, when the ink tank is installed to the
10 printing head by approaching the ink tank to the printing
head vertically from above, the ink tank must be installed
to the printing head whilé aligning the open/close valve
of the ink tank with a connecting portion of the printing
head. Therefore, the "operation for installation becomes
15 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
20 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
25 the open/close valve and the connecting portion of the

printing head. Because of the positional deviation, it

is necessary for the user to perform a relatively intricate



occur and the open/cl ose valve may be broken. 5 To align between the

open/ cl osgovadviaosded t he connecting portion of the priptropdeamh34t nay be
conceivable that a guide is provided tgo the printing head and the ink tank
to inprove the alignnment accuracy during the installation. However, the
presence of the guides 10 conplicates the structure of the apparatus.

DI SCLOSURE OF THE | NVENTI ON An obj ect of the present invention is to provide:

an 15 i ghdrkibRVESs &1 1960y TYhdp! AFeHW il tEpsiig méﬂisl]ysuppl y
route between an ink tank and a printing head and being capable o

at t achi ngnzAt IE8@Vivhd leha Henkop@nkclediecyalve t @ne thescdmsc einghe
printing head, to the printing head, by operation in a horizontal

di recti oporaiicbral #pe 2810/ dlewat Br deivingt 1ead aedkaiyd nkf einRr iy Ng
apparatus wusing such a ink tank. In a first aspect of the present

i nventi obccldierand i shpr opedett Bosenk allank méyangetrokdr cal |y above a
printing head for used, and capable of attached to and 25 renoved fromthe

printj ng head, Tsandiigik betkeeanitiesicen /elowe nga eabandf @heengagi ng with
a conmuni cation nenber having a communication channel comrunicating with WO

2005/ 120838necC iRz0pbr@idi34b £ 7thbepprintiinng head ,witth reay abéachi ng
operation of the said ink tank to the printing head, and bei ng noved upward

to gui deohbkeicabimi tladt on gebder isnpooahdiedk tet dhagpriorttiirom heddsai d i nk
tank being attached. 5 In a second aspect of the present invention, there
and the ink tank to improve the alignment accuracy during

the installation. However, the presence of the guides

10 complicates the structure of the apparatus.
DISCLOSURE OF THE INVENTION

An object of the present invention is to provide an

15 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

20 provide a printing head and an inkjet printing apparafus
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

25 removed from the printing head, said ink tank comprising:

a moving member for engaging with a communication

member having a communication channel communicating with



is provided a printing head for ejecting ink supplied from an ink tank
arranged vertically above said printing head, said pri
conprisiﬁﬁQZgﬁﬂéﬁﬁ%nication menber for engaging with a ﬁ%bﬁﬂﬁaﬁ@grﬁﬁnber of
the ink tank with an attaching operation of the ink tank to said printing

head, and having a communi cati on channel being guided into an ink storage
portion of the ink tank being attached by the novenent of the noving

TORPC SR rddtiflo2Rese) yakn B AETRHIASANERE phNEECLhE, SRIAY, dod AN

ink jet printi'ng apparatus that uses a printi e or ejecting 1rnk and

an ink ta;llﬁ}@r{ ego VERE! pREINE i rRP @a&t‘eﬁﬁﬁi BeiRG RRALd Cﬁ%ﬁﬁfﬁz tgnhd

capabl e of attached to and renoved fromthe printi'ng head, ej ects ink

to 20 a pigyid &G HEEHMuPfcatiba n@gfﬂ;&%ﬁ%“&h%k%a%&é@% )$Lt i BRI NtiNg

appar at us ~conpri sing: a noving ne or engaging with a nication

menber hay éﬁ&OﬂHknk@ﬁﬂcgbgﬁﬁngQQ nicating with the printing head
with an attaching operation of the said 25 1nk tank to the printing head,

and being novedrpipyesdcbad %&ﬁ@cths_fcemu?if@éé&e RGBSR iIdH O Afet8K
storage portion of said ink tank being attached. WO 2005f120838

PCT/ JP200%/s042634 deli lanp@induid msieFok jfé%ﬁ:ﬂ{?siqm dupysniéq@erdmere is

provided a |1 quid storage contal ner capable of attached 'to and renoved from
a liquid agi hakdedhRkearsainhedntar Pecalt9MabbyieNgaid primm 1y Mswer for
engagi ng with a conmmuni cati on

: said printing head comprising:

a communication member for engaging with a moving

10 member of the ink tank with an attaching operation 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.

15 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

20 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

25 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.



menber having a comuni cati on channel conmunicating with the liquid using
devi ce W {xt R0s/pdokschi ng operation of the said liquid gkﬂﬁﬁ@ﬁﬁﬁﬂ@%giner to
: . : prliz s : ,

the liquid using device, and being noged upward to gui comuni cati on
menber 10 into a liquid storage portion of said |liquid storage container
bei ng attached. According to the above structure, there is provided a
movi ng nmenber for engaging with a conmuni cati on nenber having a -

comuni cati on r?HtE ?gﬁgQ?%%%ﬁ%ggtm6%htﬁeppgggééﬁéﬁﬁggﬂgf@&f1€ﬂg}gjIation

operation of an’in printing iAtrdducing t he
conmuni caf Mol 1 r j et t he
upward m?%% n oo g Eriml\r}%f@neérgﬁé?éb%h%?@%??h?\fg%ap#%% o.tfggé:té:ac\%%’% the ink -
tank 1s 1{5tald &bhbo0Bl APOYCal Deqdl PG GdPRde  C8938! BEntAG ner
conmruni cat1 on nmenber and the novi'ng nenber” wth each ot her by noving the

ink tank . +7e843.!y, and then the ink tank can be attached and renpved
by an operation in~the horizontal direction. Furthernore, since engagenent

of thg above ngntyopedy2heiydiersofainbRdmie ®YeR i @ériuaaﬁﬁgst%ﬁwacy

thereof is lowto sone extent, it is fiot” necessary to care about such

accuracy ﬁém@@ﬁqgmaﬁoah@ammiié&1aﬂkchanh@at dldnfitlin Y6 €9 R #4498
PCT/ JP2005/ 010734 9 te that fromthe aforenenti oned conventi onal

t echni qughd 1 iiguP@SEHIAE dv £OBCRLYR @n NfAOHE Al 8pe@fat idh i th@nk which
can be attached and renoved in the horizontal direction. However, to attain
such a 5 dwid z0nied dad t achgegtoaradimgr e tpen/icwose veing device,
and being moved upward to guide the communication member
10 into a liquid storage portion of said liquid storage
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 prirfting
15 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
20 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
25 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.



described in Japanese Application Patent Laid-Open No. 2000-289224 cannot
be sinply i a nechanismfor opening or closin ink s ly route
fromthe gﬁpﬁﬁiﬁﬁgﬁi to a printing head. Mre specifichﬁzﬁu&ﬁglﬁggn/close
10 valve of the ink tank disclosed in %apanese Pat ent Application Laid-Open
No. 2000-289224 is opened by engaging with a supply pipe of the printing

head during its installation operation. Therefore, the portion
ed.in the 15 extension |ine

of 1 he” port§ on NaHcs ctRAE FHER SRS] SERT QPR FLGRGR BPNVRACIPDEN 1. the S ze
of the ink tank installation sectiop in the horizontal,.direction
i nevi tabrgﬁ?ﬁe}géf?es IEHESE 5)? Eﬂgcg’ﬁﬁ:ﬁ%}’epiépé?oq}nlgﬂaiat%iw _Qﬁ'ne
engagemerin | FEFGBAIR ey dep oo it EBEd A chenaRect B hng menber
the | k. Ut IOPBAte Hgca o1 Ble. nEEREY M AERORATATN GUTR present
nppl 1 Bt TSI 10T een e ctoub JEEBSA 8\ oAD" endi AT Rarf, YBIE Tt the val ve
2100 ks B TS AR PO BB o0 08 By g8 Lon 1
ouLe SRl erk TSmOl e i LU OR piRaA LA Bl
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to a printing head. More specifically, the open/close
10 valve of the ink tank disclosed in Japanese Patent
Application Laid-Open No. 2000-289224 is opened by
engaging with a supply pipe of the printing head during
its installation 6peration. Therefore, the portion
corresponding to the supply piﬁe must be arranged in the
15 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. 1In
addition, the open/close valve must be accurately aligned
20 with the supply pipe for engagement thereof. 1In 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 mechanism according to the
present invention differs from a valve mechanism described
25 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



Therefore, it is possible to inprove the positional accuracy in the height

di recti oRyohytisiihgzgore, even if a positional deviation ﬁ&ﬁﬁ bet ween
t he novi ng nﬁnggé and the conmuni catj.on pi pe, nore or %ss, %@bﬁﬁg 10 the.

novenent of an operation nenber for introducing a comrunication nmenber into
the ink tank, the axis centers of both nenbers agree by repul sion force of
an elastic nenber such as sealing nenber, thereby correcting such a -

vant aghetorSrRl BPecHll HRARY SalEF, PRE AV FE ko Ebinor FE, T he ™

foll ow rJd pid . enbodi nrents thereof taken in conjunction with the
acconpagefggéﬁﬁég%#ﬁggﬁig ‘BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

schenmati c sect%(ggg%d\g_kl orﬁ@@%Qgeﬁka&%Véﬁ%Cht% 'g?%t#]al%&g attach

to a printing 0 afirst e i ment € present

| nvent Lo, FARScaRh BRGrER A ST CoRCERLogel WU Hanye Process
PCT/ JP20055049 434 1 Jd 86604 8nnSd Qvth PERT ithet f‘rf@o bﬂﬁmi;s Fkﬂﬂac%d'.s a
per spective V|eM/§homnng a process for |nst§T Ing the 1nkK tank 1 n the

printi ”grﬂéégf%%@,rdiﬁgikoﬁo%@fiﬂlié stoenhedigRI the &E@-iﬂdr?af” enl ar ged
perspective view showm ng the connection Section between a noving nenber of
an ink t@Pkuracy in the height direction. Furthermore, even if
a positional deviation takes place between the moving
member and the communication pipe, more or less, during
10 the movement of an operation member for introducing 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.

15 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.

20
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

25 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



and a communi cation pipe of a printing head according to a second
enbodi menyo0hesiHesspr esent invention; Figs. 5A to 5C ar epethrives/iwrsect i onal
views showmng 10 a process for instaljhing an ink tank in a printing head
according to a third enbodi nrent of the present invention; Fig. 6 is a
per spective view show ng the process for installing an ink tank in a
printing head according to a fourth enbodi nent of the present invention;
and 15 Figccdrisng pey syleet fiesti emtsddimagtan inkjet printing apparatus
according to an enbodi nent of the present invention. BEST MODE FOR CARRYI NG
QUT THE | NVEVTIFGN . 29 Eebadpeespeaifitderpewsshbwimerd ipmoeeks fer
described in detail belowwth reference to the acconpany draw ngs. Note
t hat the irestvalpingt the' inkedandr dinn thef prdmoing 2kead|accorficng ng an i mage
having significant information such as letters and figures but also formng
a W de varhet§iret iemigedimersigns, and patterns on a printing nmedi um WO
2005/ 120838 PCT/JP2005/010734 12 regardl ess of the presence or absence of
signi bi cant nFdmg.ng! aiel argandibrgedofpartrpPotivei vVitew sthawsnal thdet ecti on
by a human eye, or refers to processing the printing medium 5 The term
"printi nganmiahionefectd iton hettwary a Myupeng memeergefiernl ipkusenki n a
printing apparatus but also a wde variety of substances acceptable of ink
such as é@mst @ communication pipe of a printing head according to
a second embodiment of the present invention;
Figs. 5A to 5C are schematic sectional views showing
10 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
15 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
20
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
25 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



plastic, film nmetal plate, glass, ceramcs, wod, and skin. However,

“hereinaft inting nediumw ||l be referred 10 t " sheet" or
si mply asﬁlronggbzﬁogsAs a liquid used in_a liquid supply gjﬁ‘]e}%%g@?@ﬁz .

present invention, ink is used as an é%anple in the follow ng enbodi nments.
However, an applicable liquidis not limted to ink. Needless to say, a
processing liquid 15 to a printing nmediumis included in the field of inkjet
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plastic, £film, metal plate, glass, ceramics, wood, and skin.

However, hereinafter, the printing mediumwill be referred

10 to as "paper sheet"” or simply as "paper".
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

15 to a printing medium is included in the field of inkjet

printing. -

(First Embodiment)

The mechanism for attaching and removing of an ink
20 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
25 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



a communi cation pipe 51 of the printing head; at the sane 10 tine, an

operation“QF%Pg provided in the installation secti Q% ink tank
noves above, %%?% y the connunicatiog pipe 51 is nade$§T P%gﬁuugkstate.

In this state, a communication channéf 52, which is a hol | ow portion of
t he conmuni cation pipe 51, cones into 15 conmunication with the ink storage
chanber 12. More specifically, through an ink | ead chanber 16 forned

Con OB B AS S DRI SRR Lo PofRLeR S Bl il b b ose
engaged %&h&ﬁ¥s§§§3§%é¥?r are passed in a vertical direction. The

surfaced r ( i cal neHbers 60 and pipe 51, 0 rings 67 ﬁrf 4

chamber 1615 arogs i FELhRE sBELe ERByH Lh¥ho 1T IR Supb e d i Fank
¢ . . A | 52 of

conmuni caGSh ) Bk HhiE LA R Ere1 8 S8 SRR PIANE coRE IR e

commupl o34 9f £0R988!pF2ndlidd'neld 200PRL2ANIR ATLARAOPL WOt

conmuni cati on 'S al'so comrunic

PSR BB ot ol spluaticr el ooy o o

fo ink ejecting orifices of the

ink 5 ejseeiiafl $eEnr 35 oreeRECinN ahk Middor¥his S vhshedhopheg the
state where the ink tank 10 is being inserted in the ink tank 1nstallation
section, a MBveRd RelBle206al pyovaderd iv thet DRKPEAAKI 1§ d1egdlgél. with
a communication pipe 51 of the printing head; at the same
10 time, an operation member 70 provided in the installation
section of the ink tank moves above, thereby the
communication pipe 51 is made a pulled up state. In this
state, a communication channel 52, which is a hollow
portion of the communication pipe 51, comes into
15 communication with the ihk 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
20 are passed in a vertical direction. The surface around
such cyliﬁdrical members 60 and pipe 51, O ringé 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
25 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



order to attach the ink tank 10 to the pfinting head 20. 10 Fig. 3 is a

perspecti | ow ng this state. As shown in these {] s, the ink
tank 10 |§'%p2|$ngl\g?%g for each ink color and inserted intpéhglgé(ﬁﬂ(gfmt""he tank _
installation ports 23. The directi onldf this insertion is per pendi cul ar to

the direction of ink ejected fromthe printing head 20. 15 As is expl ai ned
| ater in the section describing the printing apparatus shown in Fig. 7, the

o 2% SR A B0 SRRk,
ol aced | FHAPEEL BB 1K BF &) T 1 I PBur af P LKL A nEhRAE R0 cam be
and i th 910 10CTEPERAT GOVRRIRAASET nelt At A TOF (AE - RO roct on.
he. pr angtoneiEs esheREoB g £ oAk siBStaty R RERY I s ol cular
to thgzg%%%&v%eg%ig%q)of_ 1berg§%§éhée%t‘g% Yof side walls WD 2005/120838

PCT/ J partitrToning inserting port 23. The

posi tioning ogfe[(rgq;'%§n%%id;gﬁ & gﬂg%qgg&\ri\% gitraq{:é Wrén@%tehgnkpgéﬁgndi cul ar

direction ther or nme a el'y ‘enoug 0 engage

engageneql, EEC%EQ% Qﬁg%?%_;gi ToVi A gﬁﬁgﬁﬁnﬁomgg‘%ﬁ%ﬁ%%@?foﬂi pe 51,

and the “opéeration~ne with ea er as descri For

f}ﬁﬁg"{,fag%ﬁ?ﬂ %a{?r%ﬁéeggﬁﬁéggg?%%{@@tw%t tRBSp®nt fidh hdyal 2gemigrs are
order to attach the ink tank 10 to the printing head 20.
10 Fig. 3 is a perspective view showing this state. As shown
in these figures, the ink tank 10 is prepared for each 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.
15 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,
20 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
25 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



can be engaged even if the insertion position of the ink 10 tank is deviated
to sone ewienvs/faesn a desired position. Thereby, the aecwieeywsoforsfe i nk
tank in insertion position is not pansicularly required. In either case,
the positioning accuracy of the ink tank in the height direction becones
relatively high by inserting the ink tank 15 by use of the bottom of the
installation section. In the ink | ead chanber 16 of the ink tank 10, the

cyl i ndri g rtbyiognineidre Ganks inerer tihhg ypouas 231, t Moagios at hoatinighe cent er
of the chanber. The 0 rings arranged on the both sides of the ink | ead
chanber IperatiopnsoniractheOupiiahnd-+kowperdphecdliogurdredetht t he novi ng
menber 60. By this configuration, the noving nenber 60 can nove up and
down whi Ipespehdigullaa idkréetdoohditereti® mag bek ptmfagmedchanber 12
continuously formed with the chanber 16 airtight against the exterior. The
end portiagcwfatkdynenpnghntabengagecbherengademngndpsacd iforemotthehienk | ead
chanber 16 is provided with an engagenent section 66 for engaging with an
engagénemowioegi memblert K opbhat communeat yon papehd W. 20051020838

PCT/ JP2005/ 010734 16 other hand, the end portion of the noving nenber 60 :
pr ot r udi RPeIhkandmerdan [0 i wkthegd chhaidar 1S i desermbledt |13apesvi ded with
an engagenent section for engaging wth an engagenent section of the
communi c&aArepappls: t@%f“’%@ighﬁriorft ithe reRgedementoHAt HeRBerf60 can
maintain its position by friction force working between the O rings 67 and
t he menbdndisnidypdr BeBRET Syfehe t Radenkidaik s tRakothaseadinmbens

can be engaged even if the insertion position of the ink
KlO tank is deviated to some extent from a desired position.

Thereby, the accuracy of the ink tank in insertion position

is not particularly required. In either case, the

positioning accuracy of the ink tank in the height

direction becomes relatively high by inserting the ink tank
15 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 arraﬁged
on the both sides of the ink lead chamber 16 are in contact

20 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

26 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



the printing head 20, the position of the noving nenber 10 60 can be

mai nt ai nSYOBYSHAB3F riction force as shown in Fig. 2A PEEHBWYS/HOBBsenting
ink | eakage fromthe ink lead chanber6 16. The noving nenber 60 is

mai ntained at a position where the | ower end portion thereof, that is, the
engagenent section 65, does not downwardly protrude from 15 the | ower side
surface of an outer case 15 of the ink tank 10. By this arrangenent, the
movi ng nether d@nducthesend pawbias o6, vermeiingy méeben 66ntact with
the bottom of the tank inserting portion 23 when the ink tank 10 is

i nsert edpratrndingt&PvRngrde&nam. thpe imdyikepdochanhar 606 45t heref ore
designed not inhibit installation of the ink tank. Note that a stopper
sect i on $imidagdls paeyidasdwd thhannenoagemaile st iTnd o @Rgagedt i on 64
prevents the noving nenber 60 fromaccidentally noving up by fall or

vi br at i ofitibr BRg eMIAagFement ofiecitiomieh the commmnigakion mdpe Mstalled. At
the time the ink tank is _installed, the stopper section 64 is pressed by
the SengefelBfit PIddtiBRdoRefBe operation nember 70 and WO 2005/ 120838

PCTI JP20051010734 17 elastically distorted, thereby rel easing the noving-up
prohi biti on adii®rmevifge MeRRST fBnEER MR 1RRALRe KT RPAGtALRI D si de,

the operatjon nenper 70 is, prqvided which is connected_.tqg a notor of the
printingtTECEHPR ?Egeavﬁ?ir]i‘%gﬁg?/%)ﬁVQePntlﬁﬁéj gt %ai aRdfRmm Toperati on

nb 70 _h U- sh f h i Fi 3 d i d i h
matal | 490n WERTPRRLE. (THER (RDSaRER Gt oly a5 grot i erbed ddar

portions of fnr.lze.n%&%rga €44 20, the position of the moving member

|
!

10 60 can be maintained by the friction force as shown in Fig.
2A, thereby preventing ink 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

15 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

20 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

25 tank is not installed. At the time the ink tank is
installed, the stopper section 64 is pressed by the

engagement section of thé operation member 70 and



menber 70 pass through holes provided in the upper surface 10 of a frane 24
of the prwationgidgmd 20 and extend upward. Each of the poalmsodsmi@eevi ded at
a position which allows the linear pgstion to engage with noving nmenber of
the ink tank 10 when the ink tank is inserted up to the installation
position. Mre specifically, as shown in Fig. 2B, each 15 hole is provided
at a position which allows the engagenent section 71 of the.operation

nmember 7Q:18s€08R1I1Y Aitordackd WitHet 8Bysrelrads fdgothehendvikngaqjs, thereby
pressing the stopper when the ink tank I's installed; at the sane tineg,

engagenersietbi eisnc@caintohSosf tiHe mepehgankmisyer 6ends 20 of the noving
menber 60 can be engaged respectively wwth an engagenent hole 72 of the
oper ation nenb@n Ahenscintiagohge®n 0 settieqn thd dfpdreet Lonmmentair on pi pe
51 of the printing head . The comunication pipe 51 of the printing head 20
is 25 atubsl prefradadehiieh $sntdaneicted¢onavolgonehehetPrintiag

comuni cation pipe 51 nmaintains its position by virtue of friction force
wor ki g lEppeeattbe ameithiss 6Ovabd eseal | tige \\Red@R 12DB88 tRGT.JPAMRL/ 010734
18 nmenbers 53 serving simlarly to the 0 rings. Since the peripheral

surf ace afpaiwttommembatd o0 phpe B8l U-shapel ferm asntsdawmi th Fhg.seal i ng
menbers 53, the printing head can be seal ed against the exterior. 5 In the
st at e whér andhpronii deghicn eaabt ingsedillatdi onsectibon o thigginkAtaoi y t he
upper engagenent section 54 of the conmunication pig)e 51 is allowed to

pr ot r ude Gfr Vialie CHRE ckilef tHeet hihReads poditiPporat Ahe Arewasionme, the

member 70 pass through holes provided in the upper surface

10 of a frame 24 of the printing head 20 and extend upward.

Each of the holes is provided at a position which allows

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. iB, each

15 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

20 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

25 a tubular-formmember 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



peri pheral. surface of the conmunication pipe 51 and the 10 hol |l ow portion

t her eof , W 3adosiiSos3¢ he opening of the comunication chapgaphpdse@fg covered
w th sealing Frerrbers 53, with the r It that the inte?(?gr o%the printing

head such as the liquid chanber 50 can be sealed airtight against the
exterior except for the an ink ejection section 21. 15 Fig. 2B shows the
state where the ink tank 10 is inserted in the direction indicated by the

arrow shguRpble 9. s2fvifly lsiMiPLARDY 1O Ithe!OPRIRJY. CROAMIONLI N the

engagenent section er such aS the operation nenber 0. Note that,

in this ﬁéi?&ghfe‘i%_i Bl rifete io¥ £hePEBMmAY itth 1 bAG NFe t41E 1GONHURN §8&1 On pi pe

51 into contact wth the noving nenber 60 or bringing the noving nenber 60

into cogbaghcw /A thhenerseatiiony mMrd &3 Wﬂriﬁhsﬁ'g%eaaa@gn may be

positioned by striking the ink ttank against a striking er (not shown)

provi dedhdi 5B ddhapii REENEh? e beadide.. I n this state, the engagenent
section 54 of the comrunication pipe 51 is engaged with the engagenent WO

2005/5120838 PGH 300K H10F3de ré9t Reci hrnt BAkOR st RS tMR Vst TEs®eras Al so, the
engagenent hole 72 of the operation nenber 70 is engaged with the

engagenmeghowhechi PNg662af, bha yreHegippabern §8geMbsit ider-€1@RIBNBIE  Section
71 of the operation nenber 70 for releasing a 5 stopper cones into contact
W t h t hetlsé appeuagcidtaro®d e Sheis ikl 1ewédl0o pratirnidalifitd tign occurs,
thereby releasing the stopper. In this manner, the noving nenber 64
becones bettymt ofmihe tank inserting port 23. At this time, the
} peripheral surface of the communication pipe 51 and the
10 hollow portion thereof, that is, the opening of the
communication channel 52, are covered with sealing members
53, with 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.
15 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
20 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
25 head 20.
In this state, the engagement section 54 of the

communication pipe 51 is engaged with the engagement



In the above state, the operation nmenber 70 is noved 10 in the direction

i ndicated by the arrow shown in Fig. 2B; thereby noving the noving nenber
60 and t hW@asiadBsat i on pi pe 51 connected thereto by me€aIR2@t/0mIBual
engagenent = sections. Note that it isldesirable to nove the noving nenber
60 in this manner after detecting that the ink tank 15 10 is | ocated at a
predeterm ned position based on the presence or absence of electrical
contact. Wien the position of the ink tank is determ ned not proper by the
det ect i orgeat aiom carohéhg mening nenben.o Adsta.uthe érgagementhiodsert the
tank properly. The operation nenber 70 can 20 be noved by driving force of a
not or (not2 sifothy eperationanenbemeiiiess engagedwiftdr thegendegemenitng f or ce.
A known nmechani sm can be used as long as it can convert rotation driving
force of séetihonob6i afothensavimgyoeser 6he opdren itdre rempagemedtof t anks
for individual colors 25 are configured so as to nove separately from each

" ‘other. Riectioshdus athetReaopewadricon eesperat’ilorf ernbeleasing aonpl et ed

movenent, that is, the attaching of the ink WO 2005/ 120838 PCT/ JP2005/010734
20 tafk HEQRP@ReCPMESt LAGoheaatart yvickhpihe stonpen saetigopebdt Pén nenber
70 noves, the npving nmenber 60 noves  upward; at the sanme tine, the

comuni cdth®nipkpéank il erglashd g nld 3Bt ABNEEAW:S anBheEebdomuni cat i on
channel 52 5 of the communi cation_pipe 51 cones into comunication with the
i nk | ead Zhkedeingether 8tigRPRIs ofdhithd:S MRNNAL. fdHhdOvingdnemReread
chanber 16, that is, the ink storage chanber 12 is conmunicated with the
liquid chiRecempess naady to move.

In the above state, the operation member 70 is moved
10 in the direction indicated by the arrow shown in Fig. 2B;
thereby moving the moving 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 detécting that the ink tank
15 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
20 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
25 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



printing head20. The operation nmenber 70 desirably noves 10 until the
openi ng Qf gaguni cation channel 52 is placed at t i ,chanber
si de froﬁ$?%§ﬁggrtlon sealed with the sealing nenber 5 85% ?%@ﬁgﬁening is
pl aced evenly to the | owernost surfatCe of the ink storage chanber 12. This
IS because if the opening of the conmunication channel 52 15 is pl aced

hi gher than the | owernost surface of the ink storage chanber 12, ink wll-

2
he movi hgnor Eo gt BRGRT uibfldchepd, ol foe MPhedsndly Wb kbE oui ng
com ng + RESLaH QA mhitBe 70 EvES, TR oA A8 BEHpe " AR 2k <
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Supporteéhg,vimelé%ﬁ' cRGnBEPel 6 DX HLf "BEl, OfnaNi fkastbtad@ldmtler Wi ch is
tolerable for positional deviation more or less. During“the novenment tinme
of the operald HbrRiREEatéd Wit | fiket 2RuLQ | ShampaR! &d L SOFReeXt Nt .

Ther ef or e,

printing head 20. The operation member 70 desirably moves
10 until the opening of the communication channel 52 is placed
at the ink lead chamber side from the portion sealed with
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
15 1is 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
20 member 60 before the ink tank is inserted; however, make
sealing by coming into contacﬁ 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. Furthermqre, when
25 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



the ink tank can automatically nove to a right position 10 by elastic

repul si onyQf20b4)B0g@MUNI cati on- pi pe seal ing menber 53. pihie mwjoﬂg,wper ation
may be perforned at any tinme during Fe interval fromimediately after the

user inserts the ink tank until prinfing i's actually initiated. The ink
tank 10 can be renoved fromthe installation 15 position shown in Fig. 1 in
the reversal operation to that nentioned above. To explain nore

oot 1 0l ool SRCTAARSARANY J0ka SyPHEL SBUDIBLH U et er e

ampunt up to € position Shown e ink tank

fromthe édm‘glkkéhigg{&)rpﬁié%onsgr ‘{'ﬂazlpaq&fébiﬁittpy oF {éggs way, the ink tank

can be renoved. e configuration nenti‘oned ove, the structure

of the | orihoh P8+ T0ATBIbelaRNHed HEARRY SWer 21 SHPPLYILfeLREGNRE! udi N

the operation o he 1n storage ¢ er 1 be "expl-al As shown
in Fig 1, i ta i rggm f 1 - etyhe J nk
storage éﬁﬁ#ﬁ%i§§'in@§6%?&§%?ua i%% fg%gggﬁg Qidgﬁgeﬁﬂpgﬁ%égﬁvgé’as a
spacecf or, i 2 120888n Aty 22 4 .val ve
chanbgr §%§ﬁ#%%9?%¥§?ig$§¥of then?ggg conﬁ%ﬁ%@g?QSGW%FLQé%cﬁf%?ﬁé¥aby way

of a compgyy L PN s @R d & ' 3 ik head is
stored in tr%a%érl]% s% or agg%cﬁg%aeré‘% gﬁg%ﬁ%%g%gﬁgtgﬁn%P%% head in

accor dangg Webl .anpRirsGid AhORRK MO tihe dPRAHe RYdiHPish héRbbhk storage
chanber 12 is partitioned by a nenber integrally formed of a defornable
flexi bl e7fo,| fheshagt taBKOE0) id Iméndbaeptessone dftehitld. Therefore,
the ink tank can automatically move to a right position
10 by elastic repulsion of the communication-pipe sealing
member 53. The moving operation may be performed at any
time dﬁring the interval from immediately after the user
inserts the ink tank until printing is actually initiated.
The ink tank 10 can be removed from the installation
15 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
20 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.
25 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



The space between the upper nenber and the outer case 15 10 of the ink tank,

communi catw@ 2pdoédge air. The interior of the ink storagemacRickd S a
space substantially closed air tight,sexcept for a portion in conmunication

with the printing head by way of the communication pipe 51 of the printing
head 20 and the communi cation channel 13 with the 15 val ve chanber 30.
Furthernore, the air is introduced into the .ink storage chamber 12 by way

of the valyg chagheg %%Ni@péﬂéinﬁﬁﬂw.t%@rﬁﬁ%é&%ﬁétﬁftéﬁéﬁo‘hﬁd

stored in the upper portion of the storage chanber 12. The center portion

of the shegimmBiPeattl wéifpr888h Fmir abp! e fOF Na SEBRRRI 1k FESRET |

nanmely, the pressure board 14, which restricts the shape thereof. The

peripher abpReifdpm shereak ko @Rf Wy@bted Feemsher! prenbehglheadt ag ally
formed with the pressure board has = al nost a trapezoid sectional viewwth a

convex fogmae®5id NEhEEDhR! spiordfeistyambered 2 Higl egplieabep thedef orms

dependi ng upon the anount of ink and pressure change of the ink storage

space 42, padrdeses i hedd atneraqd/&maweezmwzwsr%geawfzwﬁaeiaﬁ. 23
def ornmed, the peripheral portion of the sheet nenber 11 expands or shrinks

in a balanced nepneeppaY poetient &f i tink stotagyeheeampeibep iy noves
in the vertical direction of the plane of the figure while maintaining 5

vi rtual | yparitdrt zomédl bpostmembe 5i Daeegha lsheeformetiest 4 lddfosmapier ms
(nmoves) snoothly, no inpact is produced by the distortion, with the result
t hat abnofiekiplssfitm Chhegs deasben) bitcand a predsikrethoagé space due
to t:he The space between the upper member and the outer case 15
10 of the ink tank, communicates with the air. The interior
of the ink storage space 12 is a space substantially closed
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
15 +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
20 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
25 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



'inpact. 10 In the ink storage space 12; a spring nmenber 40 is provided to

press the“ g&uﬁgﬁber 11 via the pressure board 14 UD?QH%P5 qbnﬁ$jiguref
The press force produces a negative ?gessure capabl e of "ej’eCting Thk from

the printing head while keeping a ballance with a force nmaintaining a 15
meni scus forned in the ink ejection portion of the printing head. Wen the
volunme of the air remaining in the ink storage chanber 12 is varied by

orvi onmepd 8- (LN d QY E0 LA UAHY G208 e BARSSL" fhmyfhe pier oL 01

can be conpensa splacerent © e sprin

S0 as MOl ARaLCBY LrHEe 1HCaNBedkntba AEAANES Wdd! (i Ngefiggber. Note
S iS nearly

that Fig. ows the state ere the 1 nk storage space

conpl et el r{iéﬁegf""ittﬂéié’!‘fe%%tH\Srﬁ%b%tcamiﬁbbéSSnQ.rPifhéhgéﬁjtrchh.e spring

40 in thi's state 1's conpress ing an appropri até negative

pressure 4i-d he; bAK o HagepSRARC of THife ve_iggrehwmere %Qatﬂﬁ%ﬁ%\%% way val ve

for introducing a gas (the air) from outsi preventing In

2(105312043% {71 JP2ORE ARTR¢a1 2hokeaicae Iy afed henbnisricutk Adnpghen the

negative pressure” of the ink tank 10 increases beyond a predeterm ned
val ue. The 1fies Wa¥£¥ase (Asvds Pr 8msbrd 130Nt 3ImpaLY 1% 39rdduced

val ve-cl osi ng nenber having an aperture, sealing nenbers 5736 fixed at a

posi ti onplaghkgda stUFtHbE At oBhPeRei B8s81t ehadNabhddmarliroésthe, case of
t he val ve chanber and sealing the communication portion 37, and a sheet

menber 3thattuelioes wotnectad ia the pnesstbedymrgshadd duewbbchhéhe
aperture
impact.
10 In the ink storage space 12, a spring member 40 is
provided to press the sheet member 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
15 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
20 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
25 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



is formed. The valve chanber 30 is also virtually kept 10 airtight except
for the communication port 13 communicated with the ink tank 10 and the
comuni ca¥PFA0PEPEBon 37 comunicated with the air. ThECIHBXESMKWHi n t he

case of the valve chanber at the rigB¢ hand side of the figure from the °
sheet nmenber 31 is open to the air by way of an air 15 comunication port 32
and has the sane pressure as that of the air. The peripheral portion of the
sheet menber 31 is defornabl e except for the portion connected to the
pressur e Inrkagesfram phecditertaniel Qheepenefbér negatal ve opwesspaet i on at
the center_portion and_| ooks a trapezoid 20_as viewed fromthe side. By
virtue ofofsfdie ankokendulqt L1BEreasas heyend iy Prgdstmaninedeyailng -as a
val ve-cl osi ng menber can be snoothly noved to the right and |eft sides.
Wt hi n t fd& pne-vRANDEL o, hasspr e seiber P9nd 34recrudadasisa dal ve
controlling nmenber for controlling, 25 open/close notion of the valve. The
spring mdj 33“51P§1§‘I955‘e§m%d}§:l"h@9aagl¢@ﬁ%—'lt§1r@orrﬁre@s]§ééigs‘ﬁ%fﬂ’éeiﬁom t he
begi nni n (fy use of the reaction force of the conpression, WD 2005/120838
PCT/ JP200% §lgesk abA (RS prdom fiaging %&%EW@&%&PE%@M ?he ri ght
side of. the fjigure. en the spring IS _ex anded or ressed,
the seal Pfg2ReiReT 36 éﬂfstﬁﬁog%ﬁgﬁg‘ghﬁa YErRATMPET R p'sc?ratlrjo% 37,
thereby V|n as a valve. 5 Furth Lror e th {:ve serves. as .a, one-way
val ve Wit CRVEURLGHE L BBBOFEACH St healfl 2 TRET HEeTBPTeS Enafbefia0 1 rom
the air l%m*gﬂhé%%'e%‘tB"{ﬁe%Zrets“srlﬁ’%%%éat‘xed A THE2ERO %é’%rptérot”uég
is formed. The valve chamber 30 is also virtually kept
10 airtight except for the communication port 13 communicated
with the ink tank 10 and the communication portion 37
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
15 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
20 asviewed fromthe 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
26 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,



As the sealing nenber 36, any material nmay be used 10 as long as the
conmmuni cat, rf{ion 37 can be closed airtight. Mre s ifically, the a
menber 03%?%{(}%59@9&3% ormng a plane with the circunf eren@gj%@g?qﬂ%@%‘f t he
opening when it comes into contact wi £h the communi cation portion 37, a

menber havi ng an adhesive rib around the 15 conmunication portion 37, or a
menber having a bl ockage formsuch as a tip which can be inserted into the

[ Ko o i Breg R0 R BrSre) Sats BEHsSPer honetthbe s ah e AR, S iate
i Ced. Ol TERPgne APS0LARY SR TI0 ARRTECEnAS PBREE DAL (he’

ot or ol CEeSgelly SPAH RLTGrPaRLES 2 855" Yng, TRIPERAT £08) 01 iy
or easur | SRR G bR DAL LEoRhd et PRSLAEY oF SERA T afk V208 naivi dual
Fol ot nd CROHATTORE -~ WA 1V AhREUSET oY o1 Bk ChBRara Tar e b o'
he i nk Stari THEBIACTINE 4F crl ot Ao e PR et B8 el ve

nor cased oD e nEE  F B e e BB g “opened fo
, portion 37 Is opened to
i ntroduce okt &at b b@&ﬂﬂ&hsggtage space. Since
As the sealing member 36, any material may be used
10 as long as the communication portion 37 can be closed
airtight. More specifically, the.a member capable of
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
15 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
20 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

25 with movement of the seat member 31 and the pressurizing

plate 34.

As to the structure of the ink tank 10, individual



t he sheet nenber 11 and the pressure board 14 are capable 10 of displacing
upward, the volune of the ink storage chanmber 12 is increased b

i ntroductYOPGYI24838  conversely. Since the negative pré’éjg(f?éooé/@{qﬂé‘hses .
si nmul t aneously, the conmunication po6éion 37 is closed. Furthernore, even
if the surrounding conditions of 15 the ink tank change, for exanple, even
if. tenperature elevation or pressure reduction take place, the air .
contained in the storage space is allowed to expand by the vol unme

cor r espoR@Lig RS @e digefﬁi'&%@@etq’ Fatol $hE the fedid owhagierrditionste and the
| ower nost_ di spl acenent state_of 20 the sheet nenber 11 and the pressurizing
board 14Witth siopsumpdien Qf ndBkihdhgtRikddinstaks afvéherdaRkks as a
buffer region, a pressure increased by change of the peripheral environnment
can be caaddieddbEh. ipk Ghangadinker theakbake ovhere i r@gasiz€ i on port
can be 25 efficiently prevented. Wth ejection of ink fromthe initial A
char ge sP&ﬁﬁSUE%eOfnﬁgﬁ %&hﬂﬁﬁ%?agﬁe4“ﬁ@@ﬁ5r§§e1§pQﬁ§Qﬁﬁ@@a§é§h-MD

2005/ 120838 PCT/ JP2005/ 01 z$4 27 However, gin e the outer air is not
i nt r tlucEBeURPFCeaaPRK¥RY B dilth VAl Yo GRREIPEREPRest Of nkhGi YRLVEr el y

oo Byt 2P0, EALRIS! Ble TR ShENOE ity on and fal
o e DELORE il 2t TEC, 450) WhmShACRISI PobiBel B SEAhdRRel S Dol
in the f{gU&%tégghégrkﬂ% air into the ink storage space. Since
the sheet member 11 and the pressure board 14 are capable
10 of displacing upward, the volume of the ink storage chamber
12 is increased by introduction of air, conversely. Since
the negative pressure decreases simultaneously, the
communication portion 37 is closed.
Furthermore, even if the surrounding conditions of
15 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
20 the sheet member 11 and the pressurizingboard 14. 1In 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. In this

manner, leakage of ink from the ejection port can be

25 ~efficiently prevented.

With ejection of ink from the initial charge state,

the inner volume of the ink storage space decreases.



40 of the ink storage chanmber 12 and the spring 35 of the 10 valve chanber
30 are shown_in the formof coil. However, it goes w thout sazﬁi_n that a
‘spring of Y AWF138%8n can be wused. For exanple, a coni calCTHH 03&39%31&9 and a
plate spring may be used. Wien the plédte spring is used, a pair of plate
spring menbers having a U-letter section may be used in 15 a state that
openi ng 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
gr adual | yHOVA¥YESas SSLR¢@nEhRe O QT oRLFup$: M) 1ntrediard oubkidli Ak 20 tank
10 and then _gradual |y decreases toward the printing_ _head 20 (downstrean.
The broade3fIgsr FREH s ighdormed s iprkapsuPé LB8kpPadilde@naih oLy T ter 22,
whi ch prevents, inpurities contamnated in the supply ink fromentering the
ej ecti on ¥eRibh IEP1dPefiPhg R LitRPVIECHER L Ehandge VHHFRTHON AR 20 has
a pluralit f e ectio orts, ich are arranged in a predeterm ned
direct i onf%%gwe e ilhlnéﬁé B¥s &Gt ot 18RI al V\B% q59838 1BCE MB®05/ 010734
28 printin stemin which a _printing head _is ymunted on carri age and
o ent & MIGEERe TRAAGHY +o1BPEy & Tred PERDTEy ThbatSnidd dfsbendon
differs fr t he novi irection of the carriage); | channel s
comuni caeffﬂ%;cheflﬁﬁ W?Sgé?eﬂl o F Pbr3LNCEnd S, rh&%(:e gﬁ?ﬁﬁ EFSn & he ink
channel and used faor erallng.ene ej ecting ink. The system of
ej ecting "?‘ﬂrﬁpg?%t ﬁé_rﬁ%{%gééga&e t%fg%(u%gﬁt he formof a device for
generating enehgy.e 't%é%otth%aé&hﬁlﬂlaé |s¥10wn in the figure, the spring
) 40 of the ink storage chamber 12 and the spring 35 of the
10 valve chamber 30 are shown in the form of coil. However,
it goes without saying that a spring of other form can be
used. For example, aconical coil spring and a plate spriﬁg
may be used. When the plate spring is used, a pair of plate
spring members having a U-letter section may be used in
15 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
20 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.
25 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



limted. For exanple, an electro-thermal converter which 10 generates heat
with application of power may be used as the device and its thermal energy
gener at edVQ pWAI1EHE8 devi ce may be used for ejecting i nkPCTHP204/H0Bdse, heat
generated fromthe electro-thermal czmverter is applied to ink to generate
filmboiling and its foam ng energy is used for 15 ejecting ink fromthe ink
ejection port. Alternatively, use may be nmade of an el ectromechani cal
converter such as a piezo elenent, which deforns in accordance with

appl i cat podndfinwl|sngteml ant Whsi atase prikt ingeheaded sbynourstee df omeaghani cal
energy. 20 Note that the ejection section 21 and the liquid chanber 50 of

t he princamgilegesl a2tl sdpdis dakawhilleymovingonedativieabbya parimdtimg an
integrated form Alternatively, the ejection section 21 and the liquid
chanber Bedaunt hetlpei direg e @Df feser Srony the meving diFeatinemt ed by
way of a conmmunication route. As the integrated from a cartridge form

whi ch deefichhlel \caprilage Jon inkachaspedsnismenjcatd g ivigd) thet he
printing WO 2005/120838 PCT/JP2005/ 010734 29 apparatus. As is explained in
t he dbovejeatient mares:tAnd aeApydicterrangadsinnthgainkhehamnieyy nmenber
60, which iis arranged in the ink tank 10, noves up_ the communication 5 pipe
51 to i ftR@dused tfoFt appemad ing @aﬁkgworfc’smpwwggngi dfak | n e s
mechani sm the ink tank, which is responsible for |l eading ink fromthe
bottom SRAtEEM Phsedaddny ipk oHpehatRBhnFAnGhBeREy fmgtall% & ion. As a

result, the , . . .
orm of a device for generating energy, is not particularly

limited. For example, an electro-thermal converter which

10 generates heat with application of power may be used as
the device and its thermal energy generated 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

15 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.

20 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

25 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



space size for attaching and renoving the ink tank can be 10 regul ated

correspogeth ffkNadsss t he wi dthwi se | ength. The space si Zﬁﬁmog%lﬁggr eased

conpared to a conventional case vvherzﬁ an ink tank is attached a renoved
fromthe above. Furthernore, since ttie user can install the ink tank al ong
the bottom surface of the ink tank installing section, the 15 positional
accuracy of the ink tank in the height direction inproves. The positional

accuracy g§a§%ftfd§i ent as long as engagenent portions are engaged with each
ot her, tH is, 1t is not necessary to increase the accuracy of the ink

tank i nstal i nge Seet Lo idiaeld . 180 chy WISSPRI eq ik diie st gkepyiere the

communi cation "pipe rsTintroduced in the 1l y novi ng thé& operation

menber , Is i NEFbER i j pi ot

1 gned SHEGaIngrle rEE Ak CFOka 8 EhL Mo g B R B0 PR S Vi e
of repul sj t t{8k2% apmey by AC I ; i.{ional
devi altoi o%#fgwgfﬁgogg} ?Aﬁeilﬁ}i{qﬁiad ch?n'beﬁrlé?gémgeﬁpt %(ral{ete;(?\ n%?lélhEgt"il%g‘t%!tntached,

can Be npipbasnedoalfitgRticd HROW t4si MO KOk Cod &R t 120838
PCT/ ?PZ%@%%?MO 30 and strulcturle, with the result ?ﬁgté?é\g}gﬁ% n of the

ink  supphy, Perh AIHBNRR it 1 SmS ot h&liifriie 2lain®n #nd crepar+gabbABindk i nk can
be prevented. In addition, after the position of the tank is detected, the

oper at i ofof O e 6QRFNIGX iF3Dm Sthakbbetbar,f eaiethe Thesehoned bethaad of the
comuni cati on pi pe can be reduced, inproving the durability thereof. From

the poi dper@btibongd abevéorizohsapodsmaetion ! eduseathesuser,’ gheperati onal

' oad andspace size for attaching and removing the ink tank can be

10 regulated correspondingly ‘to the widthwise length. The
space size can be decreased compared to a conventional 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 tank installing section, the

15 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.

20 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

25 member, thereby correcting the positional deviation.

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

can be maintained airtight without using complicated parts



i nprove operationality. 10 (Second Enbodinent) Fig. 4 is a perspective view
showi ng 05/EHB3%0Nns  of the engagenent section 54 of REWARHYAIAT3dat i on

pi pe 51 and the engagenent section 6% of the noving menber 60 are 15
nodified. In the first enbodi nent, the engagenent section 54 of the
comuni cati on pi pe and the engagenent section 65 of the noving nenber have
wedge shapes symetric with each other. However, as shown in Fig. 4, the
engagenedRds8ETUGT URe 5 bEht RBec s@mvdi e dthah pepucidpmak the ntakgh- hol e
and the engagenent section 65 of the npving nenber has a projection to be
engaged SPPRiVhReTEOIMN¢RIRIe 5P sRpd idifkiCardra eRd YarpEdizatiion pipe 51
and the npving nenber having the above configuration are engaged with each
ot her, 28fiHeKRRRLPR PEGVER TG each @fddcllffel‘é%wnﬁﬁit@é’t ithe poFeBionand t he
novi ng nepber is eplarged, neaning fhat the .comunication pipe 51 can be

i ntroduc®t SWBotARF LSt JehiRe Vs 2068 19D838 tAER f2BH05eBRYRIFa NG| nk
storage chanber 12._Further e, since the engagenent section 54 of the
conmini cHE¥ ohSpPEE H M6 rogﬁgsa‘%%lﬂl@'th ?nEgF%nkogthedi pped in ink, the
ink still remai,ns .and solidifies at th&ig ngagenent .section 54 when the ink

tank is CURBYRA CAtARRREPE; Ffatrhigeeﬂf) frént ,* REO¥INGgithed matter can be
el i m natede s Lhe presenceof LRSnPLRLeELiAR OlndiEsoRBARGBIRY, Sgtion 68
is possible to reduce the user's operational load and
improve operationality.
}10
(Second Embodiment)
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
15 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
20 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. In the
case where the communication pipe 51 and the moving member
having the above configuration are engaged with each other,
25 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



can be ensured. 10 (Third Enbodi nent) Figs. 5A to 5C are section views
illustrating the structure for noving the noving nenber and the

comuni cYOIAB$8 according to a third enbodi nent of tREI/IPR005088ht
‘invention. In this enbodi nent, the m8¥ing nmenber 60 and the comruni cation
pi pe 51 can be noved not by driven force of the printing apparatus (notor)
but by a spring arranged within the ink tank. Fig. 5Ais a view showi ng the
state where the ink tank 20 10 is being inserted along the bottom surface
of the tdddk stexage ehajher232i.n order to attach the ink tank 10 to the
printing head_20. In this figure, a releasing portion 74 for releasing the
st opper 64 of Fugdhemmergk $8nce theeendpIgrantysertions4 of henting head
20 above the stopper. On the, other hand, the noving nenber 60 of the ink

t ank 1009&511%1%5 &§8nankPe shEt LBt Tesiyfeed; dntp khe adpk tt@mde av@aged with
the stopper WO 2005/120838 PCT/ JP2005/010734 32 64, and is limted from
movi ng GpRRed i iRk hdhedak séd lbranringiardnkotodifie sh thenenber 60

of the ink tank 10 comes closer to the rel easing portion 74 of the printing
head® HERSAISTERE SEGHIAD r ‘?e‘égieﬁg t 118k FAnNhg hremPyedor med of a
Ut gy, S LA E e FB BATOR y SOTESCL W Lo SLpRReT e
60 by tgiin&rneast?g&ebgf t%er e}_:,cleggegggt i0(11:n tq;etg?:o%}elcegn{gﬂ ' o%lott?xet hat
engagement section 65 of the moving member and engagement
| can be ensured.
10 _
(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

15 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 spr.ing
arranged within the ink tank.

Fig. 5A is a view showing the state where the ink tank

20 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

25 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



during the insertion, the ink tank 10 is inserted while 10 pressing the

spring 73\&@2&05‘/‘?209&& er case. Wien the ink tank is insertﬁe(gr/ézg(%/oggggper 64

strikes the releasing section 74 and deforns, as shown In this
manner, the engagenent between the stdfper 64 and the engagenent section 69
of the nmoving nmenber 60 is 15 released to allow the noving nenber 60 to nove
upward. At that tine, since the portion of the outer case 15 of the. ink-.

o B e P e
soensand® Wen el B METRIRP IR IR
: zkaccgrk.dgzcel \r/]ﬁ%ah_lt e m)vemlelntr g%%le _ ¥ ng cr’r%ﬁgggf?% %nh &t é’t’%gdi ntng t he

presses N nic TOREVES | el he” EPPBER: an L oqs PamoReRdn THGOVERY, S |
antl passal LRPANh The. Span A of TR Bury Tongur denc” Sos AcETC P

Ther ef or o #igct NgitdNke HO. gﬁop@b@/%@gmﬁowm\ﬂ Nthe @i @ lhat, fhe Spring

73 is provided for inproving e operation of exchanging the tank, nore 5

speci fi cad phoh©r behind Ngorh Packnkittankehd hRo§RHNMeltbés 6B0hyanigssenti al
menber in the configuration according to the present invention. Large force

its EOt r gpidetlcé oo al rdicetd otenéni £t BReS Ui-Qldtare # 0r Ogobet waaR the ink
o ) during the insertion, the ink tank 10 is inserted while
10 pressing the spring 73 by the outer case.
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 engageﬁleht section 69 of the moving member 60 is
15 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
20 theengagement 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.
25 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



and the bottom surface of the tank insertion port is 10 suppressed [ow. A
spring having lower elastic force may be used. Fig. 5Cis a view show ng

t he st at ewdzoe120888 novi ng nenber is conpl eted novi ng frarmmbesé7al e of
Fig. 5B, nore specifically, the stategwhere the attaching of the ink tank
15 10 to the printing head 20 is conpleted. On the upper end of the noving
menber 60, a tank renoval operation section 67 is nounted and a ring-form
stopper 67A is attached to the |lower end thereof . The stopper 67A of the

novi ng nendesd 6P andepaisiied ait@sghWhé dpentiovebfsthicace tefr idaseuter 20
case 15 of the ink tank at the state where the opening portion of the

communi cat$ oas c dawratib@dotbiove . camarefareon thiepeirtd tankommunigated with
the ink storage chanber 12. In this manner, the noving nmenber 60 is stopped

from novipevended £Abnthosinigre, Note thak- tRemspnyngds dher prooide@ ti on 67
protrudes fromthe opening portion of the ceiling board of the printing
head 20. fWwenimprondrarihd bpesrakibangédewicharegivew the, tahi , WRo2@05/ 120838
PCT/ JP2005/ 010734 34 user presses the tank renoving operation portion 67
until 5 t lepeapf poetlilgn, dfor kel s@thgobhé7inkntankel oTheheplrdwey 73susf ace of
the outer case 15. Followi ng that, the tank 10 can be pushed out fromthe
i nst al | atricn ase@s senbyallhmemberine tble theaftignkrathoni agcepdiimg 8. As
described above, in the present enbodinment, a comunication operation can
be aut ondtie prespatt gimmeenbjgongpetarigendioxpei hgsnptoviedptinedhfart he i nk
t ank. '

sliding the tank if the friction force between the ink tank

and the bottom surface of the tank insertion port is

10 suppressed low. A spring having lower elastic force may

be used.

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

15 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

20 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 movingmember 60 is stopped
from moving upward. At this time, the tank-removing

25 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



Therefore, no driving notor force is required, thereby 10 reducing the

nunber ofypahisPfg use in the printing apparatus. (Fowgkﬂgwgokg}ent) Fig.

6 is a perspective view illustrating %he noving 15 nec

comuni cati on pipe according to a fou th enbodi ment of the pr esent
invention. In this enbodinent, the cover of the insertion port of the ink
tank installing section is used to nove the conmunication pipe. As shown in

et al || e rt TR i ok Febudhg PRl RR5 Re0R 7 fider <o

choce S0 TR APEERS i Bt P, S Bl e g G

Cover ed BRAiShare thEydHveT SRsB LTy Bty tRhe thisler 9%, £58 i pped
Cth . e T

e 3o SETCRTBEL e 53, LGS AL s LA130 n TOAPE R
hi gh g1 gied Bt %gh%%;?tag%%gglﬁgagpgqﬂ ongrenote fromthe center of the

rotation axi s. IS rota connecfed to the cam nenber, to

al | ow the MovegEn Qe il £ 2bBYe! n beh® HEsSiiheCkhgbiineHie obher end of

the shaft 75 exten into an ink tank 1nstalling section through a slide

groove ZBmpRRMicRdi bR Fpetae v Easepefal Pmbhtad® K AH6rREUbLNg  head
20. The shaft 75 extenq(gpthr ough the ink tank 1nstal i(gneg se:gt iéogﬁ#'or
instal | i pgeiradidrifBl sppkneg® P¥Sovided within the ink tank.

Therefore, no driving motor force is required, thereby

10 reducing the number of parts for use in the printing

apparatus.

(Fourth Embodiment)
Fig. 6 is a perspective view illustrating the moving
15 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
20 1is 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
25 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



10 and the end is slidably connected to the frame 24 so as to nove in
concert with the novenent of the cam Sinultaneously, the shaft 75 has
engagenenWO0s296%/120838 71 and engagenent hol es 72 correspaat/rgodseiémgdi vi dual
ink color tanks in the portion acrosgsthe tanks in the same 15 nanner as in
the operation nmenber 70 shown in Fig. 3. In this nechanism it is possible
to nove the noving nenber 60 and the communi cation pipe 51 engaged with the
noving mnenber 60 in the same manner as in the first enbodi nent nentioned
above. Mmembs@ecidie&id ofaa stafh 75 £birgie B £24 halgdn rtike d mla tieanikal s
inserted, the engagenent section 71 of the shaft 75 rel eases the engagenent
of the stichpzonbdcteid te he povitdigmermoté0famh diHeowsehberenfadgdrent of
the engagenent section 65 of the noving nenber 60 with the engagenent hol e
72 of thectatiod5ax2s5.(x Mae shRfttadksiareotatebtlodciomtdist sdntwo aremer .

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

i s rot at edn gnehber .t H@ tabkowntbet mnovement WO 2065/dR0838 will be

PCT/ JP2005/ 010734 36 -The shaft 75 noves up along the slide guide 76 by
novi ng deserhbed ded@nandEhen ehhere enst aof obhef shiaf ttoVer ektiendmncert
with the slide groove 76. By the novenent, the novable nmenber 60 and the
comuni cafiteh i pakstank snst@dgehdts &f t hophkhrerigdr a69lideegrrnoviee same
manner as in the first enbodiment, with the result that the printing head
conmes i nf/® BERVIMIhLNOR SHd SR ek ofakke fEebed h@h ShePE1IERBOE nent, a

pIuraIit% of tanks are all_ communicated with the printing head at the sane
ead 20. The shaft 75 extends through the inkK tank

installing section for installing individual ink colors
10 and the end is slidably connected to the frame 24 so as
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
15 manner as in the operation member 70 shown in Fig. 3. In
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,
20 when the ink tank is inserted, the engagement section 71
of the shaft 75 reieases the engagement of the stopper 64
with the moving member 60 and.allowsAthe engagement of the
engagement section 65 of the moving member 60 with the
engagement hole 72 of the shaft 75.
25 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.



10 tinme. Therefore, parts involved in the conmunication operation can be

used in comms/2bkwer ef ore, the nunber of parts can be rgdy ,than
ever. In addition, by performng thegﬁpen/cl ose -operation "g?g({szﬂe]ﬁ@éver of .

the tank insertion port in associati wi th the comuni cation 15 operation,
t he conmmuni cati on operation can be conpleted wthout fail. (O her
enbodi nents) Enbodi nents regarding the configuration of the ink 20 tank

s it i s The VRAFE 18 hDbds® diPlalohy, EhetRATRE i ge Wb B RSN Lg TP ©
boar d) aRhe il 1 aBeBielakcs REERSIcHE LAGLARYBY & foERE! cBLe erp] oved as

negative pressure generating nmeans. At the sanme time suppl’y system

| s fOr TeGHddLONy1 th tHY S TPABCHrobvdeHal | VBYPLASS Wi dieARRT QRd 8L el Y

applied on the printing head. Thi's configuration makes 1T possible to

i ncrease m;&pﬂ,ﬁ&qgﬁg %@/ggaogyeowungga@%%éi giengy and inprove

t he freedom of sel ection, conpared to a conv | techni que in which

a negati SRSHHE Swi EnOeRY Heitbdy €0 MBTQr BeY tHIWEHERE
configur\aél(:?ligoa[r?‘:f of thgw?'nk tank according to thtei prtgsée)nt Séinrllégﬁlgfor?sshoul d

not be |iip tAd £Orkli mboAian @i WwiPh echShRecshleathit tHE pRKntank is
connected in any manner as |ong as the comrunication pipe is Introduced

into theniedd dotés andtbhednikuhasktarh ELR! ithid Athegdnkan be
communi cated with each other, no matter what inner 10 structure the ink tank
has. This nmeanactbaditde takthdskEmbodiment, a plurality of tanks
) are all communicated with the printing head at the same
10 time. Therefore, parts involved in the communication
operation can be used in common. Therefore, the number
of parts 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

15 operation, the communication operation can be completed

without fail.

(Other embodiments)

Embodiments regarding the configuration of the ink
20 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

25 supply system is formed airtight. 1In this manner, a
negative pressure is appropriately applied on the printing

head. This configuration makes it possible to increase



may have an absorber for generating a negative pressure due to the

capi | | ar yWaca0p3510838s a printing system of the enbodi nentreeniosonegsy above,
a serial type inkjet printing apparatgs has been 15 explai ned. However,
application of the present invent is not limted to this system For
exanple, the present invent is applicable even to a printing apparatus
using a full line type printing head. It goes w thout saying that

apl ur al i two Dimé igfiff e SepplyyangdsimpBoteyt e fareadaie d f20nkependegounnon col or
tones (color, concentration) of ink. Furthernore, in the above, the cases
wher e t heonpasedt tbneescbnwerntsiapali edchaigue riln twinkchoa wegatyiveg ink to
a printing head are expl ai ned. However, the present invent is applicable to
a suppl y prédswher ¢ si fjenasratpgdl bgd &b absarpemr.asHawavert | nghaeans

Mor eover, other than such wvarious printing apparatuses, the present

i nvent i ocdrsf i gpphitda eof othppandt usask f @accenpgping np veheopsetsmagts of WO
2005/ 120838 PCT/JP2005/010731 38 liquids such as drinking water and |iquid
flavosi ngnveaiteionl shoudd acd Wedd ivertiesd ytoftis! d<T'o rectpita hg mbee nedi cal
field for supplying nedicals. 5 The structure of inkjet printing apparatus
Fig. 7 i speadfeicallyst itde nighka sankici sreonfieateidnkjretanypmanney agpar at us
to which a configuration of attaching an ink tank to a printing head

accor di ndomng asy thee comnyeicatiion Pems isadntrapteddinto therimki ng
apparatus 150 of the enbodinent is a serial scanning type inkjet printing
appar at u¥ank &ndi she imk tank and the printing head can be

communicated with each other, no matter what inner
’10 structure the ink tank has. This means that the ink tanks
may have an absorber for 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
15 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 a plurality of liquid supply systems may be provided
20 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
26 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



is novably guided in a main scanning direction indicated by arrow A by
guiding shafts 151 and 153. The carriage 153 can be reciprocally noved in
the main SAMIMRP3ES direction by a carriage notor and aPERIRZMP N BrCce
transferring mechani smsuch as a belt 3or transferring the driving force. -
On the carriage 153, a printing head and an ink tank enployed in any one of
enbodi nents are nounted. A paper sheet P serving as a printing nmediumis
fed throgf,h 20 .an insertion gort_ 155 grovi ded in the front portion of the
appar at usF1ge¥EEs ENGH 3@ elrdnKdRg R BRT BRdwliddhd fHavoring by a feed
roller 156 in a sub scanning direction jndicated by arrow B. The printing
appar at udnaterpalst.s o gk n s‘)’lﬂﬁa@'@%tlfh@fp§ﬁ@rlci9neb@0bu@ﬁélgaf1ﬂé¢ anot her
by 25 repeating_a printing operation in whichink is ejected onto the
printing "9%‘6-?-68:10 el p%‘gérgélﬁ’é’eltyﬂ%nmﬁdﬂl%leﬁr 157 while noving the
printing head in the main scanning WO 2005/120838 PCT/ JP2005/ 010734 39
direction, and a feed operation in which the paper Pis fed in the sub
scanning directjon by the distance . corresponding to the. printing w dth.
Not e Phat the eLnBIANELR I 5m an

el ectro-thermal, .converter_as_ener for,.ejecti ink_as nti,oned above. In
this case, hea l%‘eﬁ&%@eﬁ@of‘rﬁé‘%@@&?é-q I‘T’é:rrﬂ’bqtléﬁﬁ A3y 1pk38dhlied to
ink to generate filmboili nd.its foamng.enerqy. is sed. for .ejecting
0k 1 ot FROePBRARGT o D bt G, F e o SR R o b e R PR B em 11 om
a printi "th %6}9 tdmk nc%t aI b@itrletdiﬁglﬁeéa égégr'tﬁ'nrbg tn a‘la‘xlye %S'Areobtth %Héal

embodiments can be applied.

=1f

enar oo g.:n
n

10 A printing apparatus 150 of the embodiment is a serial
scanning type inkjet printing apparatus. A carriage 153
is movably guided in a main scanning direction indicated
by arrow A by guiding shafts 151 and 153. The car;riage
153 can be reciprocally moved in the main scanning

15 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

20 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

25 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



converter, and, for exanple, a systemfor ejecting ink by wuse of a piezo

el ement nRy) Pes/paRdsoyed. At the left hand side of the W ' of the
15 carriage 153 in the figure, a reco§§ry system uni t T% ’|§&§8g@?hed S0 as
n

to face the ink ejection port formati surface of the printing head
nmounted on the carriage 153. The recovery systemunit 158 is provided with
a cap for covering the ink ejection ports of the printing head and 20 a

suct | on R Lot LAY NEBa"BRRLIA B CERGRILH Ind BaBBR PPhe.

i ntroducing a negat'ive pressure | e cap covering

ports, ilgdd DRSEhBl @tp s¥BhATHENA ¥eLLLBh! BY itHe SheChhgRports. In this

manner, a recovery operation can be perfornmed-in or eep 25 good ink

eieCtiOﬂdﬁfEégf%n&E%ﬁP@dﬂéﬂa,E?ﬁ éﬁqﬁﬁﬁiaghtvely, a recovery treatnent

(prelimnary ejection operatio ntai ning good ink ejection WD

2005/ 120838 PC,4R20Gp4 1043 ﬂqlts%[?]%ehggﬁ %é%erﬁgége%%ﬁec_ti ng ink

4
fromthe ink ejection port m}%hln cap, separate e i mage

formagio eng%@é& m! &% &Ld @PrBat Haasik HessHvdpHeirna det AblgyP £Wid D

respect fo erred enbodinents, and it will now be apparent“fromthe
foregoi ng - tfngei ki bisethd it iHRedl abdv@! changrssapd Jwdifkgati ons may be

made without departing fromthe invention in its broader aspect, and it is
the int eglen@vatd@refeme thieh disceppataeirnfd Biddnertse qog/edlgﬁiheauch

changes. This application clainms priority from Japanese Paten
to ink to generate film boiling and its foaming energy is
used for ejecting ink from the ink ejection port.

10 Furthermore, the ink ejection system from a printing head
is not limited only to that using an electro-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 region"of the

15 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

20 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

25 good ink ejection state of the printing head.

Alternatively, a recovery treatment (preliminary

ejection operation) for maintaining good ink ejection



Appl i cation No.2004-169110 filed June 7, 2004, filed which 1is hereby

i ncor por at ed b¥ reference herein. 41 CLAIMS 1. An ink tank arranged
vertical | YOHE/B880ri nting head when in use in a printiMGU/MIPFEOWS, and
capabl e of attaching and renoval operatli ons for being attached to and
removed froma tank nount portion through which said ink tank is connected"
to the printing head, said ink tank conprising: a noving nenber for

engagi ng with a communi cation nenber having a conmunication channel

conmuni catS it e mayt e Perfergete Ry %@ﬁgiimgai@lknﬁmg theenbek engages

w th the communi cation nenber in accordance with an attachi ng operation of
sai d i nk tdfctborhpopiti Wiithd meblle AR .whReRATataly Fs@md¢henbeageés noved
upward in _accordance with the attaching operation to guide the

communi catfid¥iMmaeh®Br into an ink storage portion of said ink tank. 2. An
ink tank as clainmed in claim1l, wherein said noving nmenber is noved through
the inside of The PResandr aeveBLiidh had BResudagerbbedhdn getablk age
portion, and the inside of the ink storage portion is sealed with said
movi ng i ZeRPActichPiPECREMIEG eRRAAMeNYS giing 3§ el blitnewdee 3. An
ink tank as clained in claiml, wherein said noving nenmber includes a first

engagemeMPRIESNENIEON dhGadi HEeAPERE QY EaRFEN Skt badndRbéhe @Ttan end of
oper at | ot M EhaRgE S Anh AP aLR 16 AL G RGNRY: B (A8 Hoarem o said
o mod OFRALERS. 23R8 de SR UCREIER Horbbr RRGACEY 8RR GRdon
oxt ornal 1 AvoPEe ot QT FReBRR% (L ARPTEL TRERS 1SRt |

furt her compl rs%j(;? gg'%h '

ORpEInpQLtion for limting the upward nmovement of
sai d noving ne An Ink"tfank as clainmed in claim5, further conprising

an urging-foreg Bahifl1 {@ition claims priority from Japanese Patent
Application No.2004-169110 filed June 7, 2004, filed which

is hereby incorporated by reference herein.



urgi ng said noving nenber upward, and wherein the urging force of said
urging-force 42 nenber allows said engaged conmuni cati on nenber to be
guided into the ink storage portion, and said stopper portion limts the
upward notion of said noving nenber wheH said ink tank is not attached to
the printing head. 7. An ink tank as clained in claim1, wherein liquid ink
is stored in the ink storage portion. 8. An ink tank according to claim1,
wherein the attaching operation of said ink tank is perforned in a way that
said ink tank slides along a bottonCi#dMXe of the tank nount portion in a
horizontal direction in the printing apparatus and is set in the tank nount
portion. 9. A printing head for ejecting ink supplied froman ink tank
arrangeil verAhdakItynlalaﬁmgedsedrdcaﬂlyi abdvap beaatngvhemd whetisia wse ia Piprintinglg
appar at us, mhereln sajd i ?¥k i s .capable of _ attachjing and rennva

oper at | SRSTA i sApakle: ab RERCNRE ARE TPBRBYC APIRERASAIY APRNSAAEhed kY AR

t hr ough  WYe8 A28 Qtdnﬂ‘ﬂn&ﬁ%ohr%n ﬁrvﬁgcl# Sid [k Bk ﬁtdo'ﬂge:ﬂg R the PR ! ”t' ng
head conprising: a conmunication rrber engagi ng wth a noving nbe

of the hmM.ﬂmhhhmmknompngngachlng operatlon of the ink tank to said

printing head, and havi a_comuni.cati Q channel belng gui ded into an ink
storage port# offoBmet ey {OInIENgRSIAY Witha@hSAMIINIGIHON niFaReht hafing ne
movi NG EBiHHARhicatd}lcRhhcP Aloth R ATEMHEC kOt BARESg | RaBP VAN SR dndE NI
menber in accordance wth the attdching op Fation S0 as 1o comunica
| i qui d mekbér argagdsewitinkhe ®nunwgeatmnnn¢mberoﬁ atdoeddnok withrdn attaching aperapjion nt | ng
head. 10 rinting, head .accor to clai.m9, .wherein the atfachi
oper at St IREK e ERmRnE neach,and ainsein ST anOMBE MSEibes I ROTHROMIERR 181 | des
al ong a,hgtd.nee WﬁthS%nﬁéhth%pEl%ﬂlﬂn rf@lgmde ﬁ@rcbh?ﬁhdléhtﬁnh%xh%él“fr@é aﬁ"lﬁﬁCt Ion
in the printing apparatus and'is set in the tank nount portion. An i nk
j et pri storagg panioaodisaid inthiaok. i ncl udes a carriage for nmounting a pr| nti ng
head and which uses the printing head for ejecting ink and an ink tank
arranged vertically above the printing head when in use, and capabl e of
attachi ng an@yrgEeMR! asOfhRYI ANSaimOT, WIRrSiE safll ﬁl@@l‘ﬁ@%érﬁbe}r}g MEERMEGufR Om the
printing head, and ejects ink to a printing nedium so as to

the inside of the ink storage portion and an outside 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.

4, An ink rank as claimed in claim 1, wherein said moving member and said
communication member have generally cylindrical shape with approximately the same

external diameter as each other.

5. An ink tank as claimed in claim 1, further comprising a stopper portion for limiting

the upward movement of said moving member.

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



43 performoprinting, wherein the printing head includes a tank nount
portion for attaching or renoving the ink tank, said ink jet printing
apparatus conprising: a noving nenber f@r engagi ng with a conmmuni cation
menber having a comuni cation channel Comunicating with the printing head,
wherein said noving mnenber engages with the comuni cati on nenber in
accordance with an attaching operation of said ink tank to the printing
head, a erel i;d ' er..| ed .upward. in. acgordance with the
attachi I%gmg;%eélg ‘?Soﬁﬁfl oengggéd{e]g?ﬁgﬁgbcﬁ%% ingé)vl?eé 10 ﬂiﬁrﬁ%lfie? At ?9 %ﬁ %“%ksciorégeor age
por t i onpa@tiosaind shidkstdppekporfian liAvits ithkupvedrd Bidtiohiofi gaid pR@viat themdsr whéi sgdl i n
claim1l, further conprising.an insertion port cover capable of closing a

i nser t i B @dis nptattaghgd todke prpflogdiad the ink tank is inserted for an
attaching operation to the printing head, and wherein said noving nmenber is
noved in conjunction with a closing notion of the insertion port cover. 13.
An ink Jet pAhrihk renkagpelamiedsinaclaion di Mhetein tigaidnink lis svdred én the Ik adhpehi ng
operation of the ink tank is perforned in a way that said ink tank slides
al ong aP¥BPR-om surface of the tank mount portion in a horizontal direction
in the printing apparatus and is set in the tank nount portion. 14. A

| i quid storage contai ner capable of attaching and renoval operations for

bei ng &t t acAednk mnkradcordimg\tedldimoimvehekdin thedattashing operatior of khid ihk ginkds usi ng
device ing¢luding a nount, portion for nmounting said |liquid storage |

cont ai n@?‘,or@ﬁilép%Wﬁ?é‘i‘%é?ldd%ﬁﬂﬁﬁlﬁ"g*zal%%bﬁm ﬁlﬁ#&épfﬂ&ta%g@gﬂ PR h a
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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
channel being guided into an ink storage portion of the ink tank being attached by the
movement of the moving member,

wherein said communication member is moved by said moving member in
accordance with the attaching operation so as to communicate a liquid ink from the ink

storage portion of the ink tank into said printing head.

10. A printing head according to claim 9, wherein the attaching operation of said ink tank
is performed in a way that said ink tank slides along a bottom surface of the tank mount

portion in a horizontal direction in the printing apparatus and is set in the tank mount portion.

11.  An ink jet printing apparatus which includes a carriage for mounting a printing head
and which uses the printing head for ejecting ink and an ink tank arranged vertically above
the printing head when in use, and capable of attaching and removal operations for being

attached to and removed from the printing head, and ejects ink to a printing medium, so as to



device and is set in the nount portion.
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perform printing, wherein the printing head includes a tank mount portion for attaching or
removing the ink tank, said ink jet printing apparatus comprising:

a moving member for engaging with a communication member having a
communication channel communicating with the printing head, wherein said moving
member engages with the communication member in accordance with an attaching operation
of said ink tank to the printing head, and wherein said moving member is moved upward in
accordance with the attaching operation to guide the communication member into an ink

storage portion of said ink tank.

12.  An ink jet printing apparatus as claimed in claim 11, further comprising an insertion
port cover capable of closing a insertion port for the ink tank when the ink tank is inserted for
an attaching operation to the printing head, and wherein said moving member is moved in

conjunction with a closing motion of the insertion port cover.

13.  An ink jet printing apparatus according to claim 11, wherein the attaching operation
of the ink tank is performed in a way that said ink tank slides along a bottom surface of the
tank mount portion in a horizontal direction in the printing apparatus and is set in the tank

mount portion.

14. A liquid storage container capable of attaching and removal operations for being
attached to and removed from a liquid using device, the liquid using device including a
mount portion for mounting said liquid storage container, said container comprising:

a moving member for engaging with a communication member having a
communication channel communicating with the liquid using device, wherein said moving
member engages with the communication member in accordance with an attaching operation
of said liquid storage container to the liquid using device, and wherein said moving member
is moved upward in accordance with the attaching operation to guide the communication

member into a liquid storage portion of said liquid storage container.

15. A liquid storage container according to claim 14, wherein the attaching operation of
said liquid storage container is performed in a way that said liquid storage container slides
along a bottom surface of the mount portion in a horizontal direction in the liquid using

device and is set in the mount portion.





