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DESCRI PTI ON ATTACHVENT, LI QUI D RECEPTI ON CONTAI NER

AND LI QUID SUPPLY DEVICE 5 TECHNI CAL FI ELD The

present invention relates to attachnments and |iquid

supply apparatuses that are preferably used in liquid

ej ection 10 apparatuses. The present invention also

relates to liquid contaPRec&IEAdONI qui d supply

apparatuses, and, nore particularly, to liquid

containers and liquid supply apparatuses that replace

[iquid eartcHNgES, | DIaUIDREGEPEjienNt CONTAPRERAL HSD

such as an inkjet recaordi ng apparatus, and 15 al |l ow

supply of a |iqui d, D IUEH agjﬁjr‘%kY $i9afan ext er nal

source. BACKGROUND ART For exanple, an inkjet

recordi ng apparatus (a liquid 20 ejection apparatus)
TEGRPI el IBLELde] udes an inkjet recording head (a liquid

ej ecting portion) and a paper feeder mechanism The

recording head is forned in a carriage and thus noved

I N Bhe dprepdn onirdedritned e tdie wmidi mtdfachnshest a0fd liguid

recordin aper. . The paper feeder, nechani.sm_noves the .
SR T U3 A en B 61T Sependian 4 dg g o ection
appENERIds di ree! iR et NeyvarRGeidiangchead sard kel atigved

to the recording head. The paper sheet is thus
cordibiredtie o L ERGAdisHrinT cwie raiteeeison ag i HRre
paxdrioRhels fr @ theunacoring fisad iy aq¢ &@a%g it 0

printing” data. I'f the inkjet recording ap gr tus
appag aiged sort s itepd sice thenuapparattos dgest inokedateid
e.e%%L%&J%ggéga%r%e mo%ﬁ_lgad. .t i.s., thus gecessar% tg d

] enﬁloy FPEOTE, poﬁ&i galaﬁﬁe}ggﬂggiffcog %P9i888.r% us, an

al lmeetsuswdly reed, larpuafid,- cardH age itnpe flreeoradi REt3rnal source.

apparatus including small-capacity sub tanks and main

tanks 2 serving as cartridges is known. The sub tanks

BACRERJURSYE alrlred

For example, an inkjet recording apparatus (a liquid
ejection apparatué) typically includes an inkjet recording
head (a liquid ejecting portion) and a paper feeder mechanism.
The recording head is formed in a carriage and thus moved in a
direction defined by the width of a sheet of recording paper.
The paper feeder mechanism moves the paper sheet in a
direction perpendicular to the movement direction of the
recording head and relative to the recording head. The paper
sheet is thus subjected to recording through ejection of ink
droplets from the recording head in accordance with printing

data.

If the inkjet recording apparatus is used on business,
the apparatus must telerate relatively large work load. It is
thus necessary to employ a corresponding large-capacity
cartridge. To meet such need, an off-carrizge type recording

apparatus including small-capacity sub tanks and main tanks
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in the carriage in which the recording head is
provided. The nmin tanks are arranged in a nounting
portion (a cartridge holder), which is forned at, for
exanpl e, a side of the body 5 of the recording
apparatus. Ink is supplied fromeach of the main

sefahkg 89 theLasdoes atedioner of The sub tarks ate oughtalled

. N T ' is then sent fromthe sub tank
in Bt nEErt BT g bEdh, 1O ROrTRGIT Ui b onhot FHES.  he
mapni tdhhg one aatadge=si zed sheett Dig @Papeiron i fa G MOMidge

quired to provide a large-sized recording _apparatus
nol gk ha‘ghh?Pih%r e stiannt fg A AERTe DS dth i e PodyY

of ThEe I 8606 £ NGy aRRAY A USs | nchidess an,dncr&asethn each of the
quantity of nozzles formed in a recording head, thus
ma { pf dVEk gto 151¢ hes 19 Gulghpurnofo § hiehappdr dtarsks Tgrrough an
- roi ove, t t t r.at it
ln%ggaﬂr;%bl eﬂ?‘%a%ﬁl{ n b%{grg r on?r?f%? n eanﬁs t%ﬂéﬁ% %Oanﬂlgge
redardretg heed. carri age when necessary while printing is
bei ng perfornmed. 20 The ink is thus stably supplied to
the recording head through the sub tanks. In this

appehatisy, easho®f rdhe v i frahksn 1 $ connedd etbd hdde of

correspondi ng one of the sub tanks. through an ink .
Par&ippl Yt B5 RAbe oVt oS fetd Fidald (L Frse ddde bfradegding
'%Ed@%%ﬁy% by szeaﬁie@ Hin YR i
ap%hg scanni ng istance(%f the Q%g%rlébe |s%%£cgif§§%§
cagrigate i n the sreappatiatusiprdm lengtir: lofde seagh limkceased

supply tuhe | i ncy eased .and t hus Lessuyre variatian .
R ¢ 92k SRS L. FHar Mee (s Lproving
tha edofdligip 80 dearthd ngdpudescdhe i ncreased nunber of the

nozzl es, as has been described, the apparatus
consunes an i ncreased amount of ink. This raises the

dyngdn gt c e sl dhe dikoddhRach the SRR MAtus, it is

tube, which connects the associated main tank to the
desgipltlgniGhathe rgmduntfest fieen imad s dpslkised o ukbhdanlts formed

n PNk LS, o 38 JIRY, AGSAITE, | nglffd Gi.ehte: 3, 0 saaly
in M i c . i
tfl s prt)%eem %ng exanp e\} an ln&}rgl Fec orloﬁonge i performe
The ink 1s thus stably supplied to the recording head through

the sub tanks. -

In this apparatus, each of the main tanks is connected to
the corresponding one of the sub tanks through an ink supply
tube provided specifically for each of the ink types employed
by the apparatus. However, since the scanning distanée of the
carriage 1is relativeiy great in this apparatus, the length of
each ink supply tube is increased and thus pressure variation
occurs in the ink supply tube. Further, since the recording
head includes the increased number of the nozzles, as has been
described, the apparatus consumes an increased amount of ink.
This raises the dynamical pressure of the ink in each ink
supply tube, which connects the associated main tank to the
sub tank. The amount of thé ink supplied to the sub tank thus

may become insufficient,
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appar atus having an ink supply valve unit, which

i ncludes a novabl e valve, has been proposed (see, for

exanpl e, Patent 5 Document 1); The ink supply valve

unit selectively opens and closes the valve in order

to connect or disconnect an ink supply chanber with

respect to a pressure chanber. The ink supply valve

unit,.r pye e jLnk.that .is to_be supplied from a ..

car 71 SEEVY oBul Pt et Bt Rl &y R P S s farine

apdfr presshiiel varimat i sup@ny | ikl seppl e t Wielch includes a
rnatively, for exa a structure in which air

Al t | e,
moyielS el TS AbT iR P APRATSF { WHE has bear B Gposet-ent
DodeREnt fOr, exaamige Rayent ROCHBM S: 2sh)ecdivdN} Spens and

structure, an ink 15 flow fromthe main tank to a sub
clegmk Fle ferkydl in pridiicded byonndret i Preggurast An ink

fi Ci ' f f es vari at.j o

s LA SN Uttt T SR 2l
surgehe net 1 cal hyi ts hovd enigress tiytps calk itk tetis 2 necandipig ed from

apparatus in ich-air pressure is applied to a in
= CERREHS 105" ™ 1SSt (e e g 2
pr&&fvtAGraBia ttieh mad e anke Afpshowihd, Fig. 24, a

recordi ng head 15, a sub tank 103, 25 a

pressurization punp 20, and a cartridge holder 17 are

f or g, b nt T r ']gggi l.der, +L7 ;

accomm%ﬂé%]%%]gfy'ca%]?i gem%lg’ﬁ'f icéfallstéﬁ:jll Wt Ltl‘lpnlgﬁlbﬁgchhs iy
Prestowe i i datralilled tdriag.meds) tangk durdt tiedge pk®BGed (see, for

i ncl ud a _casing 39 jch is al ed .casing forned
exag?p%hedr atreer“‘.s‘t| ﬁj,ocglﬁnc? I]fa{:ns\/\liiynkénp'acklatll4 %‘losr med ot FiexiBl ¢ 1%
flovatferdralthelhmnid Memado 42 sub ressi vied fordika \Casiddticed by

39.. An air inlet port 46 and a liquid outlet port 44
they e étiGiediGr al Sid o aesitg oo 108 dd& iTF&d
predures Jartiradused 4 noman gdierdial ST reounge deiut.he

i nk pack 42 through the air inlet port 46. The 4

pressurized air thus pressurizes and sends the ink Ik

fromghe, ink pack 42 1o teri : e

| i %ﬁ%% out I'et por?ewm?ﬁct %agcﬁ'ﬁleﬁ{:ar Orv{lg{ggg%%gyigslecal inkjet
recagedmipdatred atust he edritoh dder oledenre is applied to a main

tank. Fig. 25 shows the structure of a cartridge 18 serving

as the main tank.

As shown in Fig. 24, a recording head 15, a sub tank 103,
a pressurization pump 20, and a cartridge holder 17 are formed

in a printer 301. - The cartridge hclder 17 accommodates a

- cartridge 18 filled with ink Ik.

As is shown in detail in Fig. 25, the cartridge 18
includes a casing 39, which is a sealed casing formed of hard
resiq, and an ink pack 42 formed of flexible material. The
ink pack 42 is received in the casing 39. An air.inlet port
46 and & liquid ocutlet port 44 are defined in an end of the
casing 39. Pressurized air is introduced from an external

source to the ink pack 42 through the air inlet port 46. The
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17 of the printer 301, the liquid outlet port 44 and

the air 5 inlet port 46 are connected to the sub tank

103 and the pressurization punp 20, respectively.

Since the conventional cartridge 18 is supposed to be

accommodated in the cartridge holder 17 of the printer
prgpiuripedhelsi husfridwsearies dayed 18210es rigwt rirdt ek from the

inEREERPARL IS OcrdRL I AN RS dlliee pore 44
thém)l tee d:dn:atrja@@@mdm eescctdsren@@aittéd dge ukse da)fmfe]djqeﬁ teolder
17 ﬁ {lcted s ace {h printer. The anmount of th

|‘P1 }é?a?ﬁje% ?r}rjo‘é%l‘?sw%{%t t%fbﬁ"ca‘Hyanﬂrd?l}e air

in st Thaist Jl@eaﬁé et%ﬁ{eéﬁ'@dv\% kehoagl 1 0f - dhe 4 Rl che

beconmes, the nore often the cartridge nust be
pr?%%mﬁke@tlQ%lEﬂmﬁnﬁﬂd(ﬁﬁ%ﬁﬁCEXK#%ﬂi(n1 of the printer

and rai ses the running cost of the printer.

Particularly, if the printer is a small-sized type or

a tﬂincéyp@eamdnt@mtﬁmamb fortacepembtliat s nguggesed to be

cartridge. 20 | der |s r trlct unt of the
R A ol i e S e N JENED
thenalde dn dd &@@@@dg@qe @Qp\&%ﬁﬁsﬁfﬂ&ﬁ%c&&@p@ﬁdl%gly A
pronounced. Therefore, if the capacity of the

laxgRisieRfe GRISH BO95 S fdieasd ual e inersmil ¢ -ank @rher
woREs efm{é)yc%ic%itcﬁg% oRd1i Y fi9fat r&f‘r\&% J?se HHK éaggtrldge is

ext'ernal ta o the printer. wever, ere may
fomest im avett tivd esktsgravad  ftrartkie fEU:rlrfteae:d.l nghehenicnint of

| at e Wt ressuri.zation. 3
the S8 AP TR ik 1 o e b S oL L -
Thuzc_q ofhet her eartient afheB%rld ndd Hicase driietr Meefordd] the
na¥gﬁ?use an errqr i n operation. As descrlbed in

’ qarqﬂ;qqﬂg h§§pﬂq@pllcates
opea:séailem W G A atRGh e r%q%ebﬁe:@leorﬂﬁﬁﬁ% cH}& 3f the

attachnment is nounted on a cartridge holder in the
PrighfE -mafirert 1 sl ag lyvar tifi dde Pahertathd swer lemMaddd séfzechd ype

or ¥ 't'?ltl%r tI e aﬁdatt'h\éel q_:tor EI?:%OHErl%da%l FE'h' e% J:rtq:mdge
an exter |'arge- ac t ink ta eco di

hOH@ﬁﬂiHdﬂﬂaﬁﬁrﬂdhedatK@@hm&@bmt of the ink retalned 1n the

cartridge becomes correspondingly small. In this case, the

above-described problem is pronounced.

Therefore, if the capacity of the cartridge must be
increased, an external tank may be employed as an option for

supplying the ink the external tank to the printer.

However, there may be a case in which the external tank
for feeding the ink Ik i1s not compatible with a pressurization
supply system of the ink Ik through the pressurization pump. 20
of the printer 301, 1In this case, the printer 301 may cause

an error in operation.

As described in Patent Document 5, for example, an ink

supply system using an attachment has been proposed. The
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5 More specifically, a hollow sub tank is defined in

the attachnment, which is nounted on the cartridge

hol der. Wth the attachnment grounted on the cartridge

hol der, the ink is introduced out of the external

tank to the sub tank of the attachnent to a
atpprebert ni pelopeved ehraugh: betde ilonl &r aln Clpufene manner

soc] it e t The | |.S: 1 sent

as?% O%&g@%?%%&d "(%%ljl?etfﬁ%or Ih]ggﬁ%%dgf nﬂ{]aé(lﬁo%enr{]e%gr T on
rebitihelyaftachmenthd cirak ligusdod led foni defdatedrial large-

AR LR B o TS et THOWH} (i g Eachment
Moh®l glesc i £ hea PP Ausd1 bey asil viaded 19 qdep &Sy iZe

the sub tank of the attachnent to a negative level.
At ekt i s ey Sertoytiod the @ evardl T idatk hod dsie sdblith
£hd a0k A § e Iy | ches. the, ;
20 predet e?%nﬁ%%%e%gﬁs tI'}Léllséatpyra[o %c#%!s t le({e??’ne@%eel g<d _ls
infryducedompt i shitdye tde rrocedurrec ftoy tfourgiing atrfie of the
ttachnment. Further, it is necessary to install, the
2t R, A akadSiaringe TSHRE nausdd: At e o
purifnes sadc tadd witlassaciaii-ommadt h tihe atfiachmemnen Het
cost for providing the attachnent 25 thus increases.

frofhat §duitheHihedcmagit T ipscentt Bodiisrit Pprtion of the
at G d:PAlES 4 he Rrcedurd fyrimMuting tihe id 3chnReting

on the cartridge holder as a replacenent of the
heachrtridge and increases the cost. In this regard, the

attachnment is not necessarily easy to enploy. 30

Pat ent Docunent 1: Japanese Lai d- Open Patent

PulHdvweateon wiNen 20041142406 RatenithrRocunehtPaZent Document

o cjeRagese haldhen, Patent Rublcat o 30, 200 21297
depgfeigicatdconie N +20Q1 281330 Rat-eMncbec 4Rt ryative
leﬁé%?an%%% %?hgﬁgpiguzag%%% Eighigﬁkjggternal tank to the sub
tank until the ink level in the sub tank reaches the
predetermined level., This prolongs the time needed for
accomplishing the procedure for mounting the attachment.
Further, it is necessary to install the pump, which sends the
ink from the external tank to the sub tank, in association
with the attachment. The cost for providing the attachment
thus increases. That is, the attachment of Patent Document 5
complicates the procedure for mounting the attachment on the
cartridge holder as a replacement of the cartridge and

increases the cost. 1In this regard, the attachment is not

necessarily easy fto employ.

Patent Document 1: Japanese Laid-Open Patent Publication
No. 2004-142405

Patent Document Z2: Japanese Laid-Open Patent Publication
No. 2001-212974

Patent Document 3: Japanese Laid-Open Patent Publication
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No. 2003-311997 Patent Docunent 5: Japanese Lai d- Open
Patent Publication 5 No. 2003-326732 Di scl osure of
the Invention Problens to be Solved by the Invention
10 Accordingly, it is an objective of the present
invention to provide | ow cost and easy-to-use

Nogt £8ehm2RY3&Ad |iquid supply apparatus that are

easiLy-apcogukly Foupted,on. o, Loyl d ehertion . icas ion

appar at us. I's” anot her ob e presen
Noi nyend+onhle®7 provide a Iqu|d contalner and a [iquid

supply apparatus that _are compatible with a
o eBe PR A PP S Ebory SSRTRRAeL it bigah Tatent Bishication
No pressi+szénge portion of a liquid ejection apparatus

and stabilize supply of liquid. 20 Means for Sol ving
the Problens To achieve the foregoing objectives, one

Di &sPsst - of fhﬁhe'ﬂ¥f ﬂﬂjprovides an attachnent that
I's mount abl e on a [ 25 ejection apparatus. A

Probhlpns retke r&mlvwdataﬁtmbllryvermmmlred on a nounting
portion of the liquid ejection apparatus. The
nmounting portion has a liquid inlet portion through

whi Ehcardihnguyd is intaoduspscdiemdhe-dd qiidgkent invention
retainer. The liquid is supplied fromthe exterior of

o (P TR 1P W] @Rt G B At 48 30 i mantta vt quid
suﬂﬁ@%ﬁba@réﬂ@'ﬁaﬁ@%& assagend hf s AULACIRMq on a

i ncludes an attachnent body t'hat 1 s nountable on the
11 gpishtd Ry tpiorm iapaa tarsr-epl acement of the liquid

retainer, and a link portion that defines a |ink

passage. The link portion is arranged in the

at tBchiendiodyr iobsudhi e nehnere 3ddwatt, whemtim to

at chment bo y IS mounted on the nounting 7 portion,
et Cr hih IPRE [Pk paosiyd FFBYY ERERad tuS that

aréMddmp'an&Qﬂ(é vh(tl'ﬁrad 1GRANEL tRE @ i tilcgu 's‘ﬂlplpﬂ'ye% ystem
portion. A downstream end of the Iqu|d supply

}1§%§ghg§1E@Jtéﬁﬁg%ﬁgﬁﬁéﬂ@oportlon of a liquid ejectlon
apparatus and stabilize supply of liquid.

Means for Solving the Problems

\To achieve the foregoing cbjectives, one aspect of the
invention provides an attachment that is mountable on a liguid
ejectlon apparatus. A liquid retainer is detachably mounted
on a mounting portion of the liquid ejection apparatus. The
mounting portion has a liquid inlet portion through which a
ligquid is introduced from the liquid retainer. The liquid is
supplied from the exterior of the liquid ejection apparatus to
the attachment through a liquid supply passage. The
attachment includes an attachment body that is mountable on
the mounting portion as a replacement of the liquid retainer,
and a link portion that defines a link passage. The link
portion is arranged in the attachment body in such a manner

that, when the attachment body is mounted on the mounting
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an upstream end of the |ink passage of the |ink

portion. 5 Another aspect of the present invention

provides a liquid container-that is nountable on a

nmounting portion of a liquid ejection apparatus. The

liquid ejection apparatus has a liquid ejecting
popbieR ona adelant udam pried suf | gl por thagsadrhel sLPddiduiahed

ontalner i hcl udes an alr nIet ort out | et
o EETRELEEL: 7 AR Bhed e B ChiseR 4 et R 2
doxhﬂﬂ@tr@am erﬁtﬂectf pictid | 1zaq1pr¢5§mpz§eq:aess“ages lmtdcodimﬁble to
fromthe exterior. The air inlet port is caonnected to

AN tHRS BT AT R A SUT i gt 10 thTE AR & He' i lddifd portion.

container is nounted on 15 the nmounting portion. The
l'iquid outlet port is connected to the liquid
ej ednehlge porsbont whenthdecregrid b@mratmrr @@vmmtaedllquld

o BEr AT BRI s PR T S RE S Lauid

ej@:ﬁimiabpéﬁaisﬂ‘ll frrom tihgadd cm]@bmcmt amerdtad hes a
id e ectln ortion through the l.iquid outlet '
Vi ge By a prb e Joriorit 3 oy RHS ST L GUGi ehe  The

1&{@1}@@&&%@@ ptdluddie drl i i etSYRRIY edh g JiRl outlet
uid container. The check valve is prOV|ded In the

pont'nqua dL SUpigl BTty Pr chieek & aihasbedies ofdr omedn the
ai @AM Exder 2 pr SeSLHfletehf 41U d § M@c%ﬁhcéé‘é{ tedcdh the

greater 't an 1 nternal pressure of i qui d
G&mpmy pcﬁﬂte aalrtd iirsled] gsed Asherprirwestient drondlhepreéssur e
reater than the external 4¥ sur A further ted
preasssp ct?9tY e Oé’sé‘ih g ti's 1&? &SIET 36 Mogitge on
thes upplyt apparatius 1 .hatTisuppldiess addlg ddra ad iguindcted to
eJ ection apparatus. The Ii qU| d ej ection apparatus has

they Liqui Gddmh@Pdraroniiedn ig JdBesGontagner is

moRRdd Ah tq{éd rf>urBURY i tRQYL T OfgneA ldrauisd (i%r tlrdtqu‘%iuced
I's mountabl e on the ™ nounting portion. The liquid

intearthy cﬂglemws riiaigeraithdnidt 38 pont lam@tapfqrrtst a liquid
1= 0 e AOhe F A AR LR, Ll
poﬂhﬂmﬂ(ihrough the liquid outlet port by a pressure generated
by the air. Through the liquid supply port, the liquid is
supplied to the liquid container. The check valve is provided
in the liquid supply port. The check valve becomes open when
an external pressure of the liquid supply port is greater than
an internal pressure of the ligquid supply port, and is closed

when the internal pressure is greater than the external

pressure.

A further aspect of the present invention provides a
liguid supply apparatus that supplies a liquid to a liquid
ejection apparatus. The ligquid ejection apparatus has a
liquid ejecting portion, an air pressurizing portion, and a
mounting portion. A liguid cartridge is mountable on the
mounting portion. The liquid cartridge has a first air inlet

port and a first ligquid outlet port. Liguid retained in the



10

15

20

25

30

35

outl et port by a pressure generated by a pressurized
air when the pressurized air is introduced into the
liquid cartridge through the first air inlet port.
The I'iquid supply apparatus i ncludes an attachnent,
an external tank, a tubular passage, and a pressure
11iqudj distdnigr pody< i ion. sefhe mtmmszamtﬁnmmke gy gthe iquid
unti n ortlon as a re Iacene(i of the I| . h
OUlRY b thae Rt TR i = et 6 o i H5 i loztfﬂ &t when
th@qbfe@mlrl Bedecondi Qi im i Al @icorint Wiete tihenatd achmenidge
is mounted on 10 the nounting portion, the second
thyQeRf dtlotit T 65 ptdT i L loriict ed The tHeWicdyiuppLly apparatus

in&l©edd gy pe?tfﬁd(ﬂ'ﬁné’jlﬂd the seconth@idani, nlaettMltar' Yassage,

connected to t air pressurizing port'i on.
an@xa eried siankad Bt ingy aod 1 . smﬂﬁm ;attﬁqélmamulm mountable

p &n t e external ank to t
on |tﬂ§%. Bu J%peg? orsttloqﬁ§srhe 59 qlu < ch,e onéqlets supprhqll ed
caftoidgde evﬁeeratadadkazrdmﬁ Gdde §Eﬁﬁﬁfd:d }Jucgmcd tlledt port and

cn%&éhrough t he tubul ar passage The ressure
é%ﬁ i pdttd o 4dj ust® S Spsp Te 1ot May@ted on

thé gtk SHPRIYt iIHE RIHRS AN @ 2] M&fdf&ﬁ RANtH oA G 5
adjusts the sup pl%ﬁgressure in correspondence with an
Jawn

corgigctmessurided ? duiccett iy aatie cal rangt ddsusiesiong air

in B L R A N S e R n PR s, The

extwitria lohjsedt srednd resd\vvantiagesi supgrlsof , Ty thibst] e passage

coiﬁg%rsﬂgfd b reiﬁhj?%ﬁ? 0 éﬁﬁbfollo%iqg_ deﬁcrl %f%ort.

Thd Nel ACCD Mg sdisidldsed Frdd the Rx@terhals tank to the
per spective view show n prlnter accordlng 30 to a
seqqryk tl it etoipotlﬁiegtﬁ’r g T FegSagS-.s ghe

\i' or. f th

SROLICH T N prp e

pat e vuTéw ﬂr@msmgrea actﬂaﬂtmrxm@omll@@r agfscFiegliusts

t.heI ﬁss"ﬁ% re;g(s?rel Sy c%lr%%s\ﬂo%\ﬁe%%owﬂ%h 2R3 rl %%%ssure
1ﬁtroduced from the air pressurizing portion through the

second air inlet port.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with objects and advantages
thereof, may best be understood by reference to the following

description of the presently preferred embodiments together

‘with the accompanying drawings in which:

Fig. 1 is a perspective view showing a printer according
to a first embodiment of the present invention;

Fig. 2 1s a perspective view showing a main portion of
the printer of Fig. 1;

Fig. 3 is a partially exploded perspective view showing a
cartridge holder of Fig. 1;

Fig. 4(a) ié a plan view showing a cartridge installed in
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the cartridge holder of Fig. 1 in a state separated
fromalid nenber; Fig. 4(b) is a front view show ng
the cartridge of Fig. 4 (a)g 5 Fig. 5 is an exploded
perspective view showing an attachnent of Fig. 1;
Fig. 6 is a side view showing a liquid supply
th%p@%\%ﬂ@t}e ar ke Wi 0 r ebpecta taratie samanadrechffrom a lid
.1, Fig. 7(a) is a plan view showi ng an attachnent
accof di ng 10 to a second enbodi nent of the present
i NVERYi of (bn &As s4 af eonisepasat edolrom tehd | chmembdre of Fig.
4 Fig. 7(b) is a front view show ng the attachment of
(‘ﬁ’g. 7 (a) ; Fig. 8 is a perspective view showi ng a
priptgr &niywhighexdbod@dy abd ASHaRN vaCE Ml S¥bd th@ an
third enbodi nent of the present invention is
atfycheentedf Hig- 9is a perspective view showing an

att mepat C f t

o e T ert SR NG AR SR b AR ARy banatus
arm&me@howmgfetdrec@(tcatumlpmmmﬁ Hi i, 1F| g 11 is

a pLan view showing a connection porti or1E . 4

car r?dge oljd%r (;%l%I EHY hEart toafd}‘f‘i‘edj FLrernd

to wd@tid dnlghdiliddts o pran p@e@@zﬁdﬂqmmttl@ in a state
attachpent of Fig. 9 nmounted on the nounting portion

SeRFrFg Hrem 75 1Ij1dg DP9y 3 side view show ng
ar rpngememsy ofs a | #,qHd V%W@}Yov?i%r@{éjsatoafacﬂlment of Fig.
nodi fi ed enbodl ment; Fig. 14 1s a side view show ng
7 Etairrrangema\nt of a Ilqw d supply apparatus of another
no Odl 15 1s S|de Vi ew .show n .
arﬁ% e%%nqp spec(ﬁ%%uy%ﬁw o1y apé%raprlgﬁer I which
an amdmmamﬁlafdceﬂ“chn‘i@pdjmtthﬁlcg enbBdisiemblodckhe present
ram sche tically representing an inkjet
lnv in which a liquid container

aCCEC)lrcﬁl rH] itéJ A ddddde anbadipmnt HMowihgy ResAtachment

invention is
according to a fourth embodiment of the present invention;

me

Fig. 10 is an exploded perspective view showing the
attachment of Fig. 9;

Fig. 11 is a plan view'showing a connection portion of a
cartridge holder on which the attachment of Fig. 9 is mounted;

Fig. 12 is a plan view showing the attachment of Fig. 9
mounted on the mounting portion of Fig. 11;

Fig. 13 is a side view showing arrangement of a liquid
supply apparatus of a modified embodiment;

Fig. 14 is a side view showing arrangement of a liguid
supply apparatus of another modified embodiment:

Fig. 15 is a side view showing arrangement of a liquid
supply apparatus of another modified embodiment;

Pig. 16 is a block diagram schematically representing an
inkjet recording apparatus in which a liguid container
according to a fifth embodiment of the present invention is
installed as a replacement of a liquid cartridge;

Fig. 17 is a longitudinal cross-sectional view showing
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installed as a replacenent of a liquid cartridge; 35

Fig. 17 is a longitudinal cross-sectional view show ng

10 the liquid container of Fpg. 16; Fig. 18 is a

| ongi t udi nal cross-sectional view showing a nodified

enbodi ment of the liquid container of Fig. 16; Fig. 19
thesl hapidckoriagrem sehieh@tit@al |y representing a 5

liquid suppl p rdi to a sixt : .

erbstimnt oF £ heciar BIATER CLRgr LR ARyt Dy gonowiag
mopef Spe cemved tew: shibwiling I hen bppeat tanicesofof tiiey | i1 d

supply apparatus of Fig, 19; Fig. 21 js | ongi t udi naj

cr og§_¥se£$i ohaf ]Vf%%}(s‘gbﬁ\?ﬁﬁ_“aﬁ&ﬂ%a&‘f% Wi lging a
114@id Fi@ep P2 4Spar SEenBtd Or v ey Shom Ntk a0 Sty of the

a pressure adjusting portion of Fig. 19; Fig. 23 is a
Pregiiehat e W showi ng a nodi fied enbodi nent of the

pre re,qdj usti ion: 15 Fi '

O o 2o hiat | DR TRECLERs bey Sholtfhg St Bilihrgnoe of
the ecoudi s apply etpssrane BH.Fi2b. i1s9:a | ongi t udi nal

cross-sectional view showng a cartridge of Fig. 24. .

20 BRL: Rheen rbr D Bl PRSI, A f sifowing an
atteaodimendt ofi g he@resent invention will now be

described with reference to Figs. 1 to 6. 25 As shown

in Fgs. 24 Bho? ZChalahkG etipr e thaisiemede ofa

preditid eldPuskOnPrpof-Hi QUi gect ian apparatus of the
first enbodi nent, includes a substantially box-like
bodyizasihgislla sdeye riofvioppodionwify anenarbibierd aftapdiment

rovi ded at. . opposi.ng |ateral sides of the

ot kl)%%yaé:rgesslosﬁigrelf jRSrt&&quq(Oer “qui de shaft 13 extends
betivegen 2heid rane aenhersydada, s diddma tA caodry irsga-debritSing a
novabl y passed t hrough the guide shaft 13. The

typc]afrar' jféf i@‘ﬁﬁ?sl . apﬁa&@ﬁ% i#%h direction (a
lrralm%sdcz_amm:mga di SRt R0 % 10fe el - LA al NG thew showing a
ongi t udi na

cartrf%ge of Fig. 24.

Best Mode for Carrying Oout the TInvention

A first embodiment of the present invention will now be

described with reference toc Figs. 1 to 6.

As shown in Figs. 1 and 2, an inkjet printer (hereinafter,
a “printer”) 10, or a liquid ejection apparatus of the first
embodiment, includes a substantially box-like body casing 11.
A pair of opposing frame members 12a, 12b are provided at
opposing lateral sides of the body casing 11. A rod-like
guide shaft 13 extends between the frame members 12a, 12b. A
carriage 14 is movably passed through the guide shaft 13. The
carriage 14 is thus reciprocated in a direction (a main
scanning direction ¥ of Fig. 2) along the longitudinal
direction of the guide shaft 13 while driven by the drive

force generated by a non-illustrated carriage motor provided
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direction of the guide shaft 13 while driven by the

drive 35 force generated by a non-illustrated carri age

notor provided 11 in the prigter 10. A recording head

15 is forned on a bottom surface of the carriage 14

as a liquid ejection head. A plurality of nozzles 5
in(hbe showhyrat@- defined in the recording head 15 for

ejecting ink as liquid. Valve units 16 are arranged

on an upper surface of the carriage 14 and supply the

i nkAundeoraingadgagt €8 psessunedt onthevsecon dsmarHieadt the

he firsf, epbodinent, three valve units 16 are

15, In
bR SO ek | thel L1 dget 2014 Misoh i the ot 0 o

(n&Bi §80k0) A &ISd St 18 PIESSA €S
= ppl?es the ink to the rg%%rcﬁééféﬁégigﬁﬁ I'n W%%%QQﬂa:tlng

lmwo@ﬁsll%m%i col Grlyaken{tos abk, ayeld omngmbent &n cyarmr

cul O SYothe LA TROCh Sp SRR o0 ) o'
adhoie) , pioFs aipapes tf}eaedmtgmpﬁrtg GTEacEXJIEendS[n parealdiedst

t he i de shaft 13 beIOM/the zone in which . the
em}%%ﬁw o T iR 0GR N he (e TRt ifpghe sprriage

14 of Eei‘tgh @pdyné:asalr\ge hidde plalenisends dreMENGE two
Cofa per PA as a 20 target in a sub scanning direction Y

FeelFigy. a5 Slﬁmlrﬁ@ﬁjufém alrnPt d-a Hdrengiaroseckme mgad 15.  In
ot il F 8l an éleycc?.ﬂoqp kﬂkacq{ g}eql%mpntm%sqte%eta, cyan,

recordi ng paper |s move
ligdamiiary diiract |ncage\t’1tat,hraou:gmltdm: gjyect ilorksozzlceSeaf to the

t he..recqrdi ead 15, the printer 10 of the first
rec%ﬁ?%? 91 Opgébperforms printing. A cartridge hol der

17, or a nounting portion, is provided in a fixed

manner (flxed in an |nnovable manner) above the zone
i n AR A Shel e I8 114 HovePakst 4 fogfgon, extends

pariEINREr ;130 1R JAkofsHhe hedy,Lasi ri:@lel%on-gh%n which the

cartridge holder 17 holds <cartridges as liqu
canrdEgiendris ereibsdivesn thearfinargyestpers 1@fa Fllg’sb of the

bod‘“ Q:)asf}{gb)llqr Al a%ﬁ%%tns s]e%d%f F'r%co?:dl-lr;% paper PA as a
target in a sub scanning direction Y (see Fig. 2)
perpendicular to the main scanning direction X. By ejecting
ink droplets cnto the recording paper PA, which is moved in
the sub scanning direction Y, through the ejection nozzles of

the recording head 15, the printer 10 of the first embodiment

performs printing.

A cartridge holder 17, or a mounting portion, is provided
in a fixed manner (fixed in an immovable manner) above the
zone in which the carriage 14 moves between the frame members

12a, 12b of the body casing 11. The cartridge holder 17 holds

- cartridges as liguid retainers (hereinafter, “cartridges”) 18

of Figs. 4(a), 4(b) or attachments 19 of Fig. 5. The

cartridges 18 and the attachments 19 are mutually replacecable.

JIn Fig. 1, six attachments 19 are mounted on the cartridge

hoider 17 of the printer 10.
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cartridges 18 and the attachments 19 are nutually

replaceable. In Fig. 1, six attachnments 19 are

mounted on the cartridge 35 hglder 17 of the printer

10. 12 As shown in Fig. 1, a pressurization punp 20

Is arranged in a rear portion of the body casing 11. A

belt-1ike tube ribbon 21 forned of flexible materi al

extgpds n the o y .5 casi ng 11 .and.passes tﬁéou%h g

t he Vi PRIy 8¢ %ﬁe pr eSsBF 7P SATHaRE BEPTRE thbaTrande
1nrebbear2@o@@mﬁﬁcb$ the baayecagmhgs116 tn bBet-1ike tube

cartridge hol der 17 (see_Fi he tube ribbon 21

rlpﬁepuaésf@F%e?anp§§§§@€§e %FtPFh@ide§B§§%§eén ahg ody

ca%hﬁ%'@labﬁdp§§§§l§ tﬁgoagga§h@a§§@gﬁlt§agb phethe ink
10 passages supplies the ink fromthe torrespondi ng

Pre&apuridgeies ppop Eﬁe afhachnbﬁtrlbbonnaht@@n@acthethe valve

un%@%tﬁbdQS PREdSEr%Ea&8e hOeqazspsi aled fﬁ% ﬁ”'tTﬁg tube

r ‘passa ressarized air
rlpbeSSBEIZﬁtlﬂﬂeBUBDx2@nk0phh€ag§art@rdgEQuiﬁ fossidhes, and a
achnent s 19% which are held b% the 15 cartrid e
Slﬂ% Gef M L7P2AE28RowAT | A FRG. PRSSERR- caFrridgk Hafd

paBasgasbedppl ike h@éd@ﬁkcaﬁbﬁgtﬂaacéhﬁésﬁ@ﬁ@f@@Ségﬁtifﬁge 18
outer circunference of the cartridge hol der 17.

O§|Gha|@tya@hm@@txl920m@ﬁntﬁ@ @mrﬁheeﬁ@b@fh@%@)h%b@%@t%7 to
th%2a§$§c9§£é@e9a19e % 1t'féer'9ﬁeo£i%q§ Qg%ﬁgrsgﬁééng

receiving the cartridges
prassachne@t$1ﬂgiromnt$¢gpr6$smmnz®tl¢MepwmmkE@st@Zth@re

th ket 22a_ | t
cabl geSSFE' Bintr he SOCROEmabT | hthe ot O (TS (35 1 e The
carSrD@@@ph@ﬂdéﬁ by.the cartridge 18 (or the at t achnment

19)). When nmounting the cartridge 18 (the attachnent
19) on the cartridge holder 17, the cartridge 18 (the

att Rehapdim 19) F$gl nserted b9£er£a§e ﬁ&I&@?D?ﬂthQ a box-
socket 22 in an insert direction i1ndicated by arrow L

lige plden. capemg defacthaly ¢heormatsésigehd o Ytde 30

oL BAEDTEI 190 (RO PE RRGL R BB POLFET ATpntbRcy or
inttiee sbcket @ ddiment) sockets 22 are defined in the

interior cof the holder casing 17z for receiving the cartridges
18 (or the attachments 19). In Fig. 3, two of the sockets 22
are illustrated (while the socket 22a located on the near side

is empty, the socket 22b located on the far side is occupied

by the cartridge 18 (or the attachment 19)). When mounting

the cartridge 18 {(the attachment 192) on the cartridge holder

17, the cartridge 18 {the attachment 19} is inserted into the

corresponding socket 22 in an insert direction indicated by
arrow L of Fig. 3. When detaching the cartridge 18 (the
attachment 19) from the cartridge holder 17, the cartridge 18
(the attachment 19} is retracted from the socket 22 in a

retract direction indicated by arrow R of Fig. 3.

A substantially parallelepiped slider 23 is arranged in
each of the sockets 22. The lateral width of the slider 23
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retract direction indicated by arrow R of Fig. 3. A

substantially parallelepiped slider 23 is arranged in

35 each of the sockets 22. The lateral width of the

slider 23 13 coincides with a substantially entire

| ateral width of the socket 22. A pair of positioning
coprojéesi ohsh 2aasuldbapr bj Ly eftbne positiohsvicldsef ache

sihg lateral epds of, a front _surface urface

2o RRETRA"r P oRbbt Th BT EELTOH R FCH 6L a)® 417 dai project

frohipesi28onA ¢ hsoegho hopgo 2ndavithgrfl reciangtl arfront
cross-gectional shape i s defined between the

SUBBITEi bhi PIgE T pro) Bt bR BAENOHh Hh R Endt ith ¢heio. 3)
of fEQAL - Seplediggctipncn A dihensld der 3,1 A0 Aife QudRliar

port 26 having a circular” cross-sectional shape is
Crejes T st batawemahe 1hrdeighnddl ke B a0 Wml ndwltioning

L1iani rojgctj V| d t,.i :
PryfSEo D 2860 S 1] B AR NS L gt herion
of stheles1i@3r 281 erdn nadr portieon @ithadd nodimpd w alidgular

of contacts (nat shown xtends forward frogmth
TRt TG G AN 15 QIR LI (ORI (a0 e oL 25
and agh&iyed tohide FidfdctibFiMa 3as ArvddPald e 1eft in

.rails 28a, 28b extend rearward frompositions close
Figo thespposisigls atlertdle ety tofreny ahrrssifrifcge @ d-he slider

53 Sur qggi qeat reost 1, did ectd .qf,, Fl.9.
eac% S I%ll er %g?g%upport Hgal(}{lg‘l s%Zgjal% locfa}/r éjjTgicxoedtat%g:S tnot
shewrbota:omR3 siigfvecel ofraeacihes agkets 1221 ethe afitllse 2Bant
28b are.al,l owed to i de al.on e ort _qui.des..
su g & W A B VRt o B T e e 3
23. Arod-like shaft 30 projects rearward fromthe
rear surface of each slider 23 at_ a position between

t he* tRROUGH. W EL 25 Shvd 4FR PEIINDOE AR A Sl th §Helons

cld Mdhind rbp%cgsirg? 1A G0 SRI RE 3L Ak QR88laqund
around the shaft 30 of each slider 23. An end (a rear

surgiae doahieddidramdting B iirectdmgaded Wiktily .ap) of each
I or T G heR 2R oy R A Pt ten
surmfmte @ff each socket 22. The rails 28a, 28b are allowed to
slide along the support guides 2%a, 29b in the front-rear
direction of the slider 23. A rod-like shaft 30 projects
rearward from the rear surface of each slider 23 at a position
between the through hole 25 and the rail 28b (as viewed to the

right in Fig. 3).

A coil spring 31 is loosely wound around the shaft 30 of
cach slider 23. An end {a rear end) of the coil spring 31 is
engaged with an engagement projection 32 fixed to the bottom
surface of the socket 22. An opposing end (a front end) of

the coil spring 31 contacts the rear surface of the slider 23,

. Thus, the slider 23 is urged normally in the retract direction

(indicated by arrow R of Fig. 3) by the force generated by the
coil spring 31. In this state, the rails Z28a, 28b are allowed
to slide along the support guides 29%a, 29, thus reciprocating
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the coil spring 31 contacts the rear surface of the
slider 23. Thus, the slider 23 is urged normally in
the retract direction (indigated by arrow R of Fig

3) by the force generated by the <coil spring 31. In
this state, the rails 28a, 28b are allowed 35 to slide

inatlonhgf tdet suppord i gedtdiesn 29a, 29b, thus reci procating

14 in the front-rear direction. As showmn in Fig. 3, a
support table 33 is arranged in a substantial |atera

m dat esiobweach Bogker, 22. sigacdr of cdihee S3suppoitirdradd®sin a
i s ]ocg{ed rearward fromthe zone in which the

33
subgtyer B edl dt et BFIE A1 RED 1P TERS procat@ciae § ke
suSHPPt Ve el e3 345 5 of o @ dd AUl gh bl &Y PQIL 1101k of o e fwhich

printer 10, projects forward froma front surface of
the essupboied tabl@eBR3 Eachl ofwadhed e siuppiaa tireed|fes ink
[ y pi pe t.hrou 0 i.ch a liquid _.
L R Pt SR ey il o s pgincer 10,
pragddtnedidrwaar d riomdm endf qaord i fofed et dieersupport table 33.

irc erenti al urface of each ink supply needl e 34
Eagiyof E}}eod]d“c]‘f @Rpﬁe\' THEALSR o & He EFbE R EHPs Aprough

whiStPR YL inee @adkadds (dbtt hhowPexserkel 22b imdt §ort 34a
when the slider 23 is noved 15 rearward agai nst the

L4 3 ' L . . .
is fsildgest ihe ddiantsprichg T iamhe i fibe SWislTy Tidsdingezgntial
' I e f .t (0 :
SMZ%%%%&%%%% rl ar en 621?)1 4t hfe%:ﬁ:t %rngl%ﬁiuh%lngd %‘ e Link
inttp the firorriend.ofl riitehiis kstsatpe,l yt heddient3 4end Asorti ahe

of the.ink uppl yv..need] e 34 in which the . j.nlet port
UPH, TERI AR S0 s RS Ht s o tine TBrSH
rezidral egefidie t3ld derro23.0 fA teenreatll epriinee 335 exlendk

rearward froma rear surface of each support table

SUPPEY BESH6T Yhe Tcoiifeed dhipiipes s thamnhi barlés ani o the
5118 i 8HRL R KN & R3S ACIalkgd dndk FURRY t%w'_}gﬁh%%d h©13425 to
and thus defines’a Iiquid passage. A rear end (a .

a fdemistingam dad)thefs edetecorhectiirontpiepel Ppritson of the ink

sufpANEeLed of & 42 5 COMIRS! 190 RASE]Y ' .Vzrg' - i

ég gﬂg a Substaﬁpigﬁly englre %gtngﬁ ﬁl t%goﬁékﬁgg% s
projelcded daswagdl faonThiéec daoedt isom £ apas 8dgehd6 sildder 23.

formed as an integral body of six ink passages

A connection pipe 35 extends rearward from a rear surface

of each support table 33. Each of the connection pipes 35
communicates with the interior of the associated ink supply
needle 34 and thus defines a liquid passage. A rear end (a
downstream end) of each connection pipe 35 is connected to a
connection passage 36, which extends along a substantially
entire lateral width of the holder casing 17a. The connection
passage 36 is formed as an integral body of six ink passages
(not shown), each cf which defines a liquid passage of the
corresponding socket 22, and a single air passage (not shown),
which defines a gas passage. Each of the ink passages is

connected to the associaled one of the ink passages defined in

the tube ribbon 21.
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30 (not shown), each of which defines a |iquid passage

of the corresponding socket 22, and a single air

passage (not shown), which gefines a gas passage.

Each of the ink passages is connected to the

associ ated one of the ink passages defined in the

t ubBlekbboa Ries38rised Ribki dlep by essrs 284 eﬁuemduﬁﬁqm the

t ubes_ 37 ex d fron1t e. air_passa ft ectl
S g e crcbbalpd IS ek S drec SR R Tk eo RS
eadh ro S uppd Vot ebesr 3ed Samrmqmgﬂ tubed &7 alyg dmﬂﬂeetted to

ort 26 of the corresponding slider 23 from5_ behind.
the?najo‘f r%?t%deor%f%%rO%aW%fcﬁ@@?%}ﬂ”fgmﬁ% dfg 23 from

bePl@$SUrizat{100, RRIL0. 2 AN RIEsSW 178D, aldnd Srom the
i ntroduced into each pressurized air supply tube 37

P e 3 olghn tien teibee rd bbdme pregaitived onimects ompaskagel into

e r rward om_t.
cadlfroiiry B CESHTd B Y Sl T, S ol i L e hpon 21
and es/l—ear zszﬁnmftmmgpaess‘aige P porﬂlha)rpn@swlrzwmgeﬁrorisa then

bot su ce of each socket 22, extendin
Serly R TR e ot o iy S 35T 23.
and belom1the slider 23. A projection 38a projects

froma front 15 end of each engagenent |ever 38. Thus,
whel t4rRoageRer t 2eveecHl v:ésfl(razmmrm@aﬂésg) RAfEion is

arGAddd dge algﬁtoi ord fg%raftatcecg;re; %hl%) AN the }gt%%l%% in

i's Tetracte e front en correspdn
therfgagemerday eligre38 dir @ vhm@ch:dm@qg:romgcem mld&&aZB and

projects .is.lo ed forward fromga front. surface_ of
be e S ST 25 | R oS SdrS He Prdioecr of odeq, front
endefcremJeef@tas;enferrﬁmnéaerf ent endgf wihke engagereri 22

| ever 38 IS aged with an en agenent portlon 47

reGedviRsd .%ﬁiq% 195 ddéer gaeded 95y 1 8 4eF) Foher agfachment

19)eRGR0GMRNts 10QId oy 56 fr%rtrfeaetlerai t he Al achmenly 18 the
(see Fig. 5). This immovably hol ‘ds"the cartridge 18 or

Cortrteesmﬂsldaﬂ@am«ﬁemewn A ety Sc Katorp Nhingxtthet pgojection
% e%&% H% %%%S%%%.%%&%%@%E%&oﬁp QQ%%Q & face of the

slider 23. 1In this state, the projection 38a, which projects
from the front end of the engagement lever 38, is engaged with
an engagement portion 47 formed in the cartridge 18 (see Fig.
4{a)} or an engagement portion 56 formed in the attachment 197
{see Fig. 5). This immovably holds the cartridge 18 or the
attachment 19 in the socket 22,

Next, the cartridge 18 and the attachment 19, which are
mutually replaceable and received in each socket 22 of the
cartridge holder 17, will be explained. The explanation
starts with the cartridge 18 with reference to Figs. 4({a} and

4{b}) and proceeds to the attachment 19 with reference to ¥Fig.

5.

As shown in Figs. 4(a}) and 4(b), the cartridge 18

includes a box-like casing 39 formed of synthetic resin. BAn
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mutual Iy repl aceabl e and received in each socket 22 of
the <cartridge holder 17, will be explained. The
explanation 30 starts with the cartridge 18 with
reference to Figs. 4(a) and 4(b) and proceeds to the
attachment 19 with reference to Fig. 5. As shown in

anf ysr wﬁh) fa(hddeli(h)es tdre aaranmaiEt &k 3313mixelrud(@s fa;rst air

X I|k forned of .synt het. ¢ reS|
in B AAPRETT 4 A S S S i o, SThaserb g n 39-
Thé i Astomrdda t Ndretcichander)l AalcdtaMmCrtga@s:tmstlam p\a@wme, or a
in the casing 39., The accaommpdati on chanber

flebotmoides an il ddek 4% ot seakadxi Bite 155@ oytjet
meihd €y § hes i ke driysealedy Ahd Nk outd et 15 rnber 4(3tHeS left

arranged at an end of the ink pack 42 (the left end
engfof hidig nl@lpataclﬂzwasaamewci IRy 4(4b()b) a§5a d ilguiud d

ou#%%ﬁ§%8ﬁ9ﬂ§ ‘to Eﬂgjggﬁé%ﬁgﬁn¥hfg%&ﬁﬁgﬁe Ak h%nk pack

42 nerrbere 43xt At idwughroungt tHd ustl ailﬂﬂ,eta meaibee 43 Although
ani sm (not sho functioning as 10 a heck valve
no‘}sl BAdEE Y n %Wé‘vﬁq‘)& B et ig“ oedileging as

a @%dis waped d igea qeen-id ddrd ibox d/Mttlfétan@Meem@:aThe The
upper_opening of the casing 39 is blocked by a lid
casgigithet? (lrfv‘otSh8§Hi§i/vr3r)lkelSSl Mm‘rls}{dqeldqlhodi alithe pertops The
rite u
UPH&ggﬂaegﬁ O?’Ser??leef a fragﬁt surface %&1%( Ig‘gggmeglber {not
shdwarlward in the insert direction mhen the cartridge 18
is inserted (received) in the socket 22) of the
casing 39. The first liquid outlet port 44 corresponds

t O A hei r20 Tihhouphuales: 2 extendivigdilvreugh dhe support
lider 23 of the socket 22. Thus, when the cartridge

POty §XE qrisite (MG e Co SIBIAER H1n CPRE s Ok ét TESNtY pRE face

394 | NS dtidquifh QUL PR %sle%tp%qlrte'&%% Whiehh the
respect to the through hole 25. The ink outl et nenber

carfgidgfe tife lisnkngaeked?, (ralviediveids decomepdarcéeti A20het the
casit . ISghTI gs (;fﬁ%sé:{‘ﬁ? 8% Eﬂtﬁfil.x }%&@0'&1919%9% %Egmds to the
throanty dde 28 extenﬁem@edh@@@@@nmm@abedﬁemn23 of the socket
22, Thus, when the cartridge 18 is inserted (accommodated) in
the socket 22, the first liquid outlet port 44 is pcsitioned
with respect to the through hole 25. The ink outlet member 43
of the ink pack 42, which is accommodated in the casing 39, is

inserted in and suppecrted by the first liquid outlet port 44.

'Therefore, when the cartridge 18 1s inserted (accommodated) in

the socket 22 and the first liquid outlet port 44 of the
casing 39 is positioned with respect to the through hole 25 of
the slider 23, the front end of the ink supply needle 34,
which projects forward from the through hole 25, is connected
to the ink outlet member 43 of the ink pack 42 in a state

positioned with respect to the ink outlet member 43.

A pair of positioning recesses 45a, 45b are defined at

positions cliose to opposing lateral ends of the front surface



10

15

20

25

30

35

the socket 22 and the first liquid outlet port 44 of

the casing 39 is positioned with respect to the

through hole 25 of the slider 23, the front end of

the ink supply needle 34, 30 which projects forward

fromthe through hole 25, is connected to the ink
3%utfethaenbeind339f thee i mks patdn 42y imteast ate and the

ositioned with r ect_to the ink outlet nmenmber 43.. A, .

pogaﬁowngom%%i ‘E@g rEEEESEROUB 4O A5 P i Hed - e Ct1on
24352 pQ@Sh t b OHBL LhOBEy 1O OPHOSING 28t erdsehdsiwflfheach of

front surface 17 39a of the cas The

' 39.
WD B8] 1§ ORF L FecesE ABa e LHET phdial g adeds s 45 Thus
oS8T ERSPONE: £012: POST L1 O 00, P0] R0 PAL AL che socker

positioning projection 24b, respecti y, each o
22 whilehd pespropretiedrdeconsthelt 34 dbTb 28rofoadie ispoketwith

22. Thus,. 5 when the cartridge 18 is inserted.
re{GEEomivdalted) 1 T URE LOckal”" P20 TR osi K oy 298 240
Inregessesadda, tibhohdt £ Posidd anesi st dond espacto4io dhe fitted

correspondi ng positionjing projections 24a, 24b. In

intHhe QEESPUHE HOHIT It WY B 67T THS D, Db dy ssuch a
marhdt egs 4 the SO GRRANEMNY POSIHd WUMNG FREESIES 2R,

~45b in such a 10 manner as to restrict novenent of the
dirgegt¥ongerdssing d-hali et ordigrogsiany tiheld meerittioning the

irecti thus positioning the cartridge 18. A first
Caéﬁﬁléﬁﬁgggbort 46 is defined in the front surface 15

39a of the casing 39 at a position between the first

liquid outlet port 44 and the posjitioning recess 45a

(1o TOREY 2 FosTt] Thithy | chbos® B VRABAH 1 g tont surface
394 (@ )chdheafidptz@idt 4 Mot o G WeMWHL atios M Itikuid

t he acconmodati on chanber 41 in which the ink pack 42
outleh Ruivett ark Fhe el trrssy 146 (the lower

TR SUT e ST der 24 % e dtke T BT ThUS &S e
inlesr tod iy el 6 8 drenimiserttesd Widdt drive datdndda tilve stekedter 41
in Fgl 0 AL B 2, S R AR PRRL Y050 e
porll e85 wWdzedmindd hat thas 225 hean suppldted d reaspdrid ng
th orueg Sutrhiezastlii%re]arp%rgp ozfo tthljer os%gchketth%Z . Thus, when the
cartridge 18 is inserted (accommodated) in the socket 22, the
first air inlet port 46 is positioned with respect to the air
outlet port 26. In this state, the pressurized air that has
been supplied from the pressurization pump 20 through the
pressurized air supply tube 37 is introduced into the
accommodation chamber 41 thrcugh the air outlet port 26 and
the first air inlet port 46. The ink pack 42 is thus squeezed
and deformed by the pressurization force generated by the
pressurized air, and the ink in the ink pack 42 moves out of

the ink outlet member 43,

An engagement portion 47 is defined at a position closer
to the opposing end (the upper end as viewed in Fig. 4(a)) of

the front surface 39%9a of the casing 39 and extends along a
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pressurized air supply tube 37 is introduced into the

accommodati on chanber 41 through the air outlet port

26 and the first air inlet port 46. The ink pack 42

is thus squeezed and deforned by the pressurization

force generated by the 30 pressurized air, and the ink
bothomhsut ikcpatknd2l edvesunlacofas thievwark ioutiiel. neier of

43, An en n ortion 47 is defin at a 05|t|on .
tndeadnE B TRE BldaSen et o with
thé Nefr g eréi) )1@<frer 3% t henf#wnts sprdeiceB%h thhet rkﬁbcket 22 of

39 and extends along a 18 bottom surface (the

th?e%@rgwﬁ%\%eh%lsd@ﬂr elved i FHEEULT SyYbFratihed T s rfgecured to
T
B9t 15e c?f‘ ”E?E}‘iePO%%iégﬂwer%c:‘eoS{kgﬁgééqgﬁlﬁvgdﬁaéé“%s

engagenent ever 38 e socket
vig@edfinthieg caf tal dgef holeleradimhg Aﬂﬁntﬂtaji tisublstyeat g he

is secured t ortlon of _th r side surface
fr?tEeS%%p% es%%?acéﬂ% C1 %ﬂé% §§% q:4(% )15 c%qgectable to

th€aseé Nl 391 thattidn C;P’D,Seﬁhicﬁh the pditaurfage 38%a.slider 23
The circuit substrate 48 is connectable to the

of t B i $RF KPlord4 on B mHTRIP i 9 $r Gt EtE S ridmtheinserted
aé&éﬁﬁ‘éd@@ed of it hen sogkete 222, Thuss éﬂ&th:raxrﬂlcigﬁ 47

IS |nserted 10 (acconnndated) in e socket 22, the
be@mmqqﬁbmﬁn jries eﬁem@remgla@@r Vid 9% Heie socket 22

Sz%ggr%%u@tevsq{bs’%og téﬂ’e %ﬁ? %ptetcheﬁ C'ﬂ'hcewgermlnal

becones connec Termna
popordn @7 2¥f dfhd e cooket2 22. 15 The attachnment 19 wil |l
hereafter be explained. As shown in Fig. 5, the
attachnment 19 has an attachnent body 49 shaped like a
boxThavi igs @at £ one apch B Hd €k dendern Slxp Wikdy can
cover an upper opening defined in the attachnment 20
body 49. The attachnent body 49 and the |id nenber 50
| ncAude, 5@, pirwﬁalgtys Of + RNIAGEIBD - (€ CRS SBS, sélrfaé'\g:a?chment
plurality of engagenent pi eces 52 respective
bodf thestergabenigs a recessesiBl 4 adafimeddata dld member 50,
wh 2951 44,00 S0l nel dipg, w togjetnr}ien ROSI L] e.fg Bl MU G N8 pent
cor respon ng one engagenen pl eces 'S
bodf rmgedﬂheﬂw;tﬂi’dgﬁt@ﬂfrﬂodﬁcﬁsmﬁi Shearle d Mesnber 50 include

a plurality of engagement recesses 51 and a plurality of
engagement pieces 52, respectively. Each of the engagement
recesses 51 is defined at a position coinciding with the

position at which the corresponding cne of the engagement

‘pieces 52 is arranged. The engagement recesses 51 are thus

elastically engaged with the corresponding engagement pieces

'52. Through such engagement, the lid member 50 is engaged

with and held by the attachment body 49.

The attachment body 49 is shaped substantially identical
to the casing 39 of the cartridge 18 of Figs. 4(a) and 4(b).
Specifically, an annular wall 53, like the annular wall 40
formed in the casing 39 of the cartridge 18, is provided in
the attachment boedy 49. A second liquid cutlet port 54 and a

pair of positioning recesses 55a, 55b are defined in a front
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el astically engaged with the correspondi ng engagenent
pi eces 52. Through such engagenent, the lid nenber 50
is engaged wth and held by;{he attachment body 49.
30 The attachment body 49 is shaped substantially
identical to the casing 39 of the cartridge 18 of
suFfgse 4%a)oanthd(d)taci8Spect fhadl 149 an @moaid iamanal |

53, like. th | . I1.40 . din't i 9
coPferureutd raomts Sy D Al P RSP AL
pobOEYoddn g A SesoNsks | 4 5 di st lveti pordr SMeamichal 35 pald casing

of positioning recesses 55a, 55b are defined in a
39t bnthaocasif¥dEe WDa ofhe heethchifBhtd K5Hyl oo Rt ©4 and
£nOSh 1 OfSn1 £OTF &SPONMI N £ 0 Sdie £id stold Ayt put) aty
pgpfc,t 44 anld&(?he po%%i onélE ng recessesO 45133,LH 45D, WIEW)Cit ceh Sal_ne
maner def i eel Tirsthel tasidgpuidiebfpdate £arand dge hsiTHening
econd Jiquigd.outlet port 54 and.5 the pasitioni
refEERLE L Au SEny Sl B o it T S Ssfihent
poasidmesd idsd 4 igutchoutddstiparie 447 andk tdiepesdd iionitng:
recesses 45a, 45b, respectively. Further,

At egaEiemModn ot i th B8 HnlPns &%ﬁﬁ%pogwd&;‘ 2&% ¥ are

enPignded ddvdhsh Al taghmai Hody, 49 AlpNAsidd O, which are

corresponding to the 10 engagenent portion 47 and the
arganged tisudst reslims, 33 e e ecardirialiged .0 tTHe engagement

Si 9.0 e G I e e fes £
o G T Rl e T e S ot D e
sasamEnreEnmers ashd renengageneniorpordn 6V &hdarthe eircuit
respectively. 15 A bl ocking

circuit bstrate 48,

Su?ﬁﬁﬁ#%ﬁl@% SHEF i % circular seat is formed on
the front surface 49a of the attachnent body 49 at a
position corresponding to the first air inlet port 46,
whiZ P logkiges inreeh 191 tHe Fhamc stirface Jgwbak ieat 1s

ﬁ[?eﬁj f | e . th /) t
to att aérutilnesaglteobforté{/}ﬁésq}rgﬂ%%nﬁﬁgl?gfgdﬂ(ﬁnfafeeﬁrazcrg{l y fgjgr%wtjhe .a @
posidsiarny @9 mefspdreliger ricagd el §irsturtirerin gt idcertt Heb, which

is & Sqi'}%(ﬁgm"ftr} hefr%%{é rddge 18, éa{‘%[;f L LAchB, bdy, AQhe
I ncl'udes cutou portions , Or upbe

cartridge 18. 1In this regard, the attachment body 49 is

configured differently from the casing 39 of the carriage 18.

Further, uniike the casing 39 of the cartridge 18, the

attachment body 492 includes cutout portions 59, or tube

support portions. The cutout portions 59 are defined in a

porticn {a rear portion) of a circumferential wall 4%b and a

corresponding portion of the wall 53 of the attachment body 49.

As has been described, the ink pack 42 is accommodated in
the accommodation chamber 41 defined in the casing 39 of the
carriage 18, An ink outlet member 60 functioning as a link
portion and a liquid ocutlet member is separably received in
the attachment body 49. A passage in which the ink flows, or
a link passage 61, extends through the ink cutlet member 60.
AAdistal end (a downstream end) 62a of an ink tube 62 serving

as a flexible ink supply tube (defining a liquid supply
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support portions. The cutout portions 59 are defined

in a 25 portion (a rear portion) of a circunferentia

wal | 49b and a correspondin%%portion of the wall 53

of the attachment body 49. has been described, the

i nk pack 42 is accommpdated in the accommodati on
pashagrbbrialc@rem&m‘e@dimtm@msimgl INdfeddhef Ihe ink ocutlet

carri ink outlet nmenbe functjanin as a
mefifik SportE b antl 5 | 4 AT Hortdr T4k

received in the attachnment body 49. A passage |n

which the ink flows, or ~a link passage 61, extends

t hr BUGAPRAEL | ARY bUPP b > nbirbeFr daged Alkf kdal thdighl 53 of

o 2 r

th?l%ﬁ?i%e In n%%%g|€9ﬁ£ﬁgm( QﬁFaﬁﬁgzggﬂigdﬁaqgﬁgp%?%ﬁ?
11@@3@&@@)1@15 ronnett edt o & yroexdi thadoend WBoiachofig e fiimed in

| 6 i f
L o R R

pOJttIftScbrd%E‘& henvalde 3 afaid dheriadd agcdurendsoty 40 Afgbdrt seat
t he V|C|n|ty of the second Jiquid outlet port 54, or

6% a sUpporik phttletuieiPss efindpsitiqnsd fkryorﬁheslﬁwpé&rt
po%r@%@ hei @i tachmnend) hady ¢t e RUBROF lou P hRMRE: 60,
includes a pair of ribs 63a, 63b and a support seat
or 6. does ti rRero i to Treiserl 16 irs grosie idnedappachdhrough and
ortion 6 t b of.t h
ut e%& rérgbtglrg 6%),&1106? l?%ms%ﬂ%a% nglLdE 4the The % Wut et
meqm&asagbj&i1jp3533ﬂnnhkbugh-mmuiaﬁnauhmamﬂiﬁqdylWQ In this
second i uld 0 port 5 T e ink outlet nmemaer
SLEET & ¢ fed o e EA56ay PSR
uﬁﬁﬁﬂéamiiﬂxaﬂlﬂﬂb(Hldﬂailéﬂﬁtlﬂﬂé(ﬁéddgﬁﬂéa%,Qm@NIm@blMs
15 (upstrean) fron1the di stal end (the downstream end)
SurgZE G gy 1qar uspRanelicer esortd Reg Id@ront? pattlichn 1
deé%c%@&%d%cfﬁf dift ithe 'fCWﬁ§ Hﬂe lﬁ.%@ofthe
the 53 of the attachnent 5§ 49 A co
attspimep e ody st%pper 67 for bl ocki ng t he I|nk passage
61, and an annul ar packing 68 including a stopper seat
(not shown) are incorporated in the |ink passage 61 at
theye dbiist alp«inty 60 of dthedaik outieat beIdemPGhellenk
paééégé %%Ssa%d_an annular packing 68 including a stopper seat
(net shown) are incorporated in the linrnk passage 61 at the
distal end 60b of the ink outlet member 60. The link passage

61 is thus normally held in a closed state by the stopper 67

. that is urged toward the packing 68 by the coil spring 66.

However, when the attachment body 49 is inserted
(accommodated) in the socket 22 of the cartridge holder 17,
the front end of the ink supply needle 34 is passed through
the second liguid cutlet port 54 and thus presses tThe stopper
67 into the link passage 61 against the urging force of the
coll spring 66. This disengages the link passage 61 from the
stopper 67 and allows the ink to flow through the link passage
61.

In the attachment 19 constructed as above-described, the
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61 is thus normally held in a closed state by the
stopper 67 25 that is urged toward the packing 68 by
the coil spring 66. However, when the attachnent body
49 is inserted (acconnodated% in the socket 22 of the
cartridge holder 17, the front end of the ink supply
al peedhen 834bogdy pa%sesl dimmadhi ddrel selclondcd iigue daoutiet3? of

ort 54, and us presses the stopper 30 67 intq th
eh B D S S et LR G o b e
poSPEiHYi 68 . rdBd s &k SENgages t hend i dtkgpssage (B tiremss, and

the, stopper 67 and allows the ink to flow through the
the j eI Paksafebsbrat 85| miha manidthehit W cdristqhifaned body
a - ' ) tachment, hody: i -
49éﬁé?@%yﬁﬁ%ﬁ??%%%?&“%%hﬁﬁéégééﬁﬂgp39(ﬁp5%¥k§éﬁ§tiﬁcﬁ§§ first
1iqgid Thet ket arelct i 4l dchoutdast tpiormt ik, redessqeoddta,odidhy the
ecesses 55a.. 55b,-t he agenent portion 5 d
erfSTEREC S & by e I e T e il The
casiotty B0 49f athd hea posiddons coimed ditGdntdht he is thus
ositions of the first liquid outlet port 44, the .
mo‘%b%?kf]i%nt?%gtkieec%%%}%est #5a,0T450e (4t dirdte pdrh iign the
sarfel maAHk  hes CIHL WA SUbsd atee 48 Ao d iR 4A% RE 39 t0fe
the cartridge 18. The attachment 19 'is thus nountable
cantg idie sldcket 22 of the cartridge holder 17 in the 10
same manner as the cartridge 18, or replaceable with
the cartridge 18. An ink supply systemof the first
entfodi iveintswhly desteal tef ties efdptsti nethodlibneAst sdidvin

in Fig. 6, in operation, the printer 10 of the
heﬁﬁﬁéﬁéﬁ%ﬁ%ﬂf%ﬁhﬁiﬂ%ﬁﬂﬂ is mounted on a rack 69 having

a multiple-stage structure. The rack 69 includes a.

| ower nnuntjng?portion,GQa, an internedi ate nountin

pori§ o ®Yb, 11207 hd G@n idppEreTRIUMRT Mdg-Fomt6H-69 .0 'F?fe the
e OB A et e 1% G0 e 7o st & eYaraar
muhigigtle dstpdead stolucsctrer., iTheprovdkdé® amdliveles a lower
mounting portion 6%z, an intermediate mounting portion 69b,
and an upper mounting portion 69c. The printer 10 is mounted
on the intermediate mounting portion 69%. A waste liquid tank
70, or an external waste liquid collector, is provided on the
lower mounting portion 6%a. A waste ligquid tube 71 defining a
waste ligquid passage connects the waste liquid tank 70 to the
printer 10. An upstream end of the waste liquid tube 71 is
connected tcoc a waste liquid collecter (not shown) provided in
the printer 10. After having been drained from the printer 10,
waste ink (waste liquid) is sent to the waste liquid tank 70
having an increased capacity, which is located below the

printer 10 and connected to the printer 10 through the waste

ligquid tube 71.

An external tank 72, or an external retainer retaining a
greater volume of ink than the ink pack 42 of each cartridge

18, is mounted on the upper mounting portion 69c of the rack
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| ower mounting portion 69a. A waste liquid tube 71
defining a waste |liquid passage connects the waste
liquid tank 70 to the 25 printer 10. An upstream end
of the waste liquid tube 71 TS connected to a waste
liquid collector (not shown) provided in the printer

69 10. A bes t haamh nendeehn chai ived tfubﬁnftmaqorﬂrmre:rdul&d into a

vmﬂel waste |i is sent, to the ste |i
e GRTOF HRE g 2 (RN UhoBt GapHISt b i e T el Lank 72

and 0ca¢ £th bedow m.e 3% PAdviH il anth connesd et le:hﬁ 62 is
printer 10 through the waste |iquid tube 71.

coTgxg el il tQ arke 72k srutaetettsiar Gt e raetttﬁ%nk‘f@ta 19.
Thd rﬁ?}ie %%elgpl ik than, tc}_f}?en fl%te Pack- Ac%a‘i’rfbeeza%a of the

cartrid I'S nounte upper nountin
exip@lmabntﬁg}c B tdhethraacko 2Zhnht AP u;dsicnﬂﬂmtémd of t he

i nk_tube, 62 is introduyce o tal ner ch
cob st Lo it b hs i dHe s Tilflpen the
lidietdimsad hien ithe Atdowrsddtean endi afnd he duikl kel 622 the

I's connected to the ink outlet nmenber 60 of the

ret @ infhridit%, Barhe ink is thus supplied fromthe
retai ner chanber 72a of the external tank 72 to the
attachnment 19 through the corresponding ink tube 62
dueImcDEMQrdﬁdﬁéﬂed@BEh@namﬁﬁnqrﬁheIdxnﬂnnakﬁﬂﬁnk1lﬂuat a

posgj%ai J_éqe]rg naldnt g]‘te%leltch % heatg |9n tah%lfrfeé %ﬁl%%r is

F WOt y “drranging

enaxtet ﬂﬁtvt@’ﬁ( th dievael poSidheon i gherirt have tdeernal tank
attachnent 19, a difference is ensured between the

72 |38 T h9ied AE 1908 At Rexiterig atdmehrea i@ ot ndhe
didevelerof dmazﬂéﬂkzdﬂ%é@&daﬁr?tlaﬂ@@ﬂe X2, The slBupply tube
|

di stal end of the corresponding ink tube ‘62, or a

corfifslad tiybe  Idennectsewrly #anquidd sf,fpmlge porpcigsndf 19, is
el TARFIEL 4% 1 SRt o L bl 7 e

exigirstadl t@mdc of2 .t h&haenklitsidad @Zhd oft e iméc dinbed 62n itshehus
ort., 20.133a i s

b | An
rediartalid fri SR B T olre MR ROTE 208t 3 Dore

133a is defined in the 1lid 133 in such a manner that the

atmospheric pressure acts on the surface of the ink Tk.

In the illustrated embodiment, the attachment 19, the
external tank 72, and the corresponding ink tube 62 define a
liquid supply apparatus 73 serving as an ink supply apparatus

that supplies the ink (the iiquid} to the printer 10.

Operation of the attachment 19 and the ligquid supply
apparatus 73 of the printer 10 will hereafter be described.

If the cartridge 18 is held in the cartridge holder 17
when the work load of the printer 10 is to be increased, the
cartridge 18 is removed from the cartridge holder 17 and
replaced by the attachment 19, which is inserted in the

cartridge holder 17. 1In such insertion, the slider 23 of the
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at nospheric pressure acts on the surface of the ink

k. In the illustrated enbodi nent, the attachnment 19,

the external tank 72, and t e correspondi ng i nk tube

62 define a 25 liquid supply apparatus 73 serving as

an ink supply apparatus that supplies the ink (the
sotkqui 28} to phespednbertid. aGparlateon 0F tdenatd atdmenthe

19 and the Jiquid supply a atus 73 of the printer
POTHE AP | (er cater B Holer | DbaL s G ad (He O (19 Hg@nd near
sodBet sohelghin dhercqrtigdgecinolgles: diton Wigh e MOrdosition)

| oad of the printer 10 is to be increased, the

ileaftrabee 18 the rehwviedsnd ot heo@ert ridigel Hol defr Ue
re C b t ich is. 4 rted
dr?‘ﬁg?%é %Lé@c%?? r%/n g%ﬁe%gé%%?@ﬁ?’ I%?%u%mﬁa}ér%ﬂé%% 2%? lt{e
arsanged P3cofmididai23d) sockigte 22 ¢lsetprassisd dyclt e manner that
attachnent. 19. to nove fromt 0Siti.o a, st.andby.
eng L EEE PA TR TSTh T D B ke By the
fré@ladudfads ¢ o8 40 the POSidish i Abd PSBY ta ROSIdd iAMoned

illustrated in the right and far socket 22 (22b)_ of )
W1khel S REGEW Y. L8 U HS L Dokt 9ok ha Hel ket tchimsit 1n the

514194 so3 ar# anged. {accomwdat ed) in the socket 22 in

such a manner that the second liquid outlet port 54
or the like defined in the front surface 49a of the

oL LSEDERL 0L, 49,015, PERL3 LB M AN LSPSELa 1 SIS ene

51280121 her s qukett i2heSpeciH inaldast tthe pebitiHdign the

rojections 24a, 24b of the slider 23 are positioned
PO%‘% HDEACTT ShP 13t t2W i3 e PIGHER N poay 42 The

end ££Q858S 1RBAr SR Hf ihe Aldiashnent; PedyARg Thaenl T he

engagenment | ever 38 of the socket 22 is engaged with

engafEemesg fparemn por tdforf 186 agftadienedt &t rt® bddypryengaging
d o1 LAAAAIND o ANGLRLA NG the Al LaGIRRh L3 e AN
E-M]I mmvaggﬁ;: st atae. e r%: erm nla apOl'ltI on (0] tahq:e ©
temtirgelr RB tiiorcdhect étha G lier A dud tccsulestireat &b T raf
.t he .attachnent g y 49, allqw: %ﬁi 0 icatiaon .
VR G CH At (6 i ArEat FOTRor Sondtl 1ving
communication between the attachment 19 and a controller {(not
shown) of the printer 10 for transmitting and receiving
information regarding the ink consumpticn or the like. The
blocking portion 58 of the attachment body 49 is positioned
with respect to the air outlet port 26 of the slider 23 and

thus blocks the air outlet port 26.

Further, the front end of the ink supply needle 34 of the
socket 22 is positioned with respect to and inserted in the
second liquid outlet port 54 of the attachment body 49 (and
the distal end 60b of the ink outlet member 60C). The stopper
67 blocking the link passage 61 is thus further inserted into

the link passage 61 against the urging force of the coil

- spring 66. This opens the link passage 61, allowing the ink

to quickly flow into the inlet port 34a of the ink supply
needle 34 through the link passage 61 after having'been sent
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shown) of the printer 10 for transmtting and

receiving information regarding the ink consunption

or the Iike. The bl ocking p%%tion 58 of the

attachnment body 49 is positiohed wth respect to the

air outlet port 26 of the slider 23 and 25 thus bl ocks
frohetia¢reotdtedl postik 262 Faurtierink heutf reontmenge0f6d et the

I nk. supply needl e 34 of the socket 22 is paqsitioned
at{iﬁ@fﬂ?ﬁgpﬁ%tt A TR e TRP IR Y Setordd!dS i due to the
liguidehepOrdi lewindde atfachmenthhpdy 48 (B30 the passage
. distal end 60b of the ink outlet nmenber 60). The
inglypbed tisy bleckiniyl ¥ heedd ik PhssEe Bhries s pipe 35,

i r ' t i . i nst, t:he

o e T T Te O T i1 i B D e, 1 e
supp hkepassages 645 1at lowingl & hef itHe Aerapdicld yndfddbw 5.

into the inlet port 34a of the ink supply 35 needle 34

through the Iink passage 61 after having been sent 24

fromud hei ext esmedd imdke H2ad ocKderd Nk, wutd elqviaihese S0

of the attachnent 19 through the correspondi ng ink

tube 62 due to the 1liquid head difference. The ink

thep f lipysn i #hd hee d nRassags 4 ngluding, the 41H14< socket 22

supply needl e 34, the connection pipe 35 5 the
of dgrmenttiton quss dagels3s,l and hchesdarne? rlilbhdnl 2litdrd pert 54

. S li.e t.he wval v nit 16 of the.recordin

(e PR e e o e Tty ety <9 1
po saithvianteay esl tHl G she e the: athirachemic 119 255 (tkserited supply

€%J;%%Egglsocket 22 of the cartridge haolder 17, the ,
ne I i%ui' PO RICE ot 541 IE RETIHIE So PR Ymdrrbdhe 1nk
to &de @rittheatitachmentdedy A3dss WOSiidaned Wl in

respect to the through hole 25 (the i nk “supply needle
(mognt ig¥g )t R es gdkachpmn tThios o diniitns thgpplog ket 2Re ithie ink

e R | r r.ds, il

sughiy Bacdf o WhSlerbi a0 (R p MV hegg 15 of
thes@okiette22 10t He ipdlemisuppl.y fihematthectxeertnald tiankh72 easily

0. t.h recor%i head of .the printer 10 iS
anﬁ%é?ﬁfi éﬁ?n gqgﬁﬁa& © fﬁﬂp§eﬁh&§'ea@FPﬁFd&H@ly’ the
at t@uhelhy 19stial leed remeliRe epiynt-er uk@.. Accordingly, the
20 attachment 19 is extrenely easy to use.

(2) The ink outlet member 60 in which the link passage 61
is defined is detachable and attachable with respect to the
attachment body 49. Thus, if clogging occurs in the link
passage 61 or an operational problem happens in the stopper 67,

the ink outlet member 60 can be removed from the attachment

body 49 for performing maintenance work. This makes it

further easy to use the attachment 19 in the printer 10.

(3} The cartridge holder 17 in which the attachments 19
are installed is immovably fixed to the body casing 11,
instead of the carriage 14, which reciprocates when printing.
Each of the ink tube 62 extending from the external tank 72 is
thus prevented from being pulled by the carriage 14 when the

carriage 14 is reciprocated. This ensures smooth supply of
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(2) The ink outlet nenber 60 in which the |ink passage
61 is defined is detachable and attachable with
respect to the attachnent b gy 49. Thus, if clogging
occurs in the link 25 passadg 61 or an operationa
probl em happens in the stopper 67, the ink outlet
theaeimler £ 66m claine bex termwedtdilom 1 hey atitachnenthmdiadyl ¥% hrough
erformng nmaintenance work. This nmakes it

for
Lhe [TOHeTSRATED % e dt4achment 19 in the printer
10. 30 (3) The cartridge holder 17 in which the
attachments 19 are installed is i movably fixed to
t he (bbdyheasragelliatiomsseaie of f ttHee chitk i Bgee 462 Wi hecome

1 Lo [yl gk 0 L.k t :
snd ERLELORSL o5, Wi PLIPLLIGL STl el DB e
ink riomdrei 6. puHdwesivdry, tdeclcaruticage dodrvilten e 35 he

carriage 14 is %e&]’;lﬁrocat d. This ensur.es snooth
£

A Aippiy 0P TS T rom Y i BRErha NG i T2 &t e

coBtd ety 1hit hmagheo thes ieardie spending: idik tube 62.
(4) The installation state of the ink tubes 62 may
(dyyargmeam) (i e dueho itHe FIaskidi/ il @F ishgonnected to

thd BLA! i Alt fOor Mg dheso | ”krﬂi%b%%ha%?i-li WeMGle €A% 11ation
cutout portion 59 of the attachnent body 49
stadfd ech ited yirsuppdras G2he mEdrition toff urtid e e grarses gondisreg the

' t uhe upstream fromthe distal (downstream end
at%moef%{t%g%'nk tube 62, which is connected to 10

the-ink outlet nenber 60. This stabilizes the
installatigon state of the ink tubes 62, making it

f ur tHerleddye thol Uk tHeP it teadteritss 16 (8 1sxtgreal tank
72 i AhntlPloh apRargides fRude@dernah @k of13he2 rack 69

is mounted on the upper nounting portion 69c of the .
ang ddle 67 ingred tite ipr iwitleh 1ha mtwrictimertie 18 tiachmstelied is

| S ] al,lhed .i [ I i_at h.ng
mOdr?Zc reltc{]gjkl g&ge oijsct%ﬂgg%%%% g@.uﬁﬁingn g)r Ci %Ib Hy 6?313 ggjlljl‘rlme%1 rack
69 .t h&himk foramitlhe sextodrinal thank nk? friom tthe atttachednttank 72
t hrough th respondi ng i nk tube 62 .due .20 to,th
to el i e Lo SiRBR hhsn S tRReRaiR i Hpe %2 aue
to ameé lltiraq@iait techiments tk%entll Heensdhesha sthirglag@nttah®k 72 and
the?%%%é%h%%nt 19. This ensures a sufficient ink supply to

the recording head 15 of the printer 10.

{(6) The printer 10 is mounted on the intermediate
mounting portion 69 of the rack 69. The waste liguid tank 70
is mounted on the lower mounting portion 69a, which is located
beiow the intermediate mounting portion 69b. The waste liquid
tank 70 is connected to the printer 10 through the waste
liquid tube 71. Thus, the waste ink (the waste liquid)
drained from the printer 10 is effectively sent to the waste
liquid tank 70 using the liguid head difference between the
printer 10 and the waste liquid tank 70. |

{7) There may be cases in which the printer 10 includes a

detection mechanism. The detecticon mechanism detects a



10

15

20

25

30

35

the recording head 15 of the printer 10. (6) The

printer 10 is nounted on the internedi ate 25 nounti ng

portion 69b of the rack 69. The waste liquid tank 70

i s mounted on the | ower nount ng portion 69a, which is

| ocated below the internedi ate nounting portion 69b.
prdfeunasi eidh qet for t afkr 78k 1o TONNECE etk 4itn ddie wHdmtefe

10 through the waste liqujd tube 71, Thus, the waste
amQ Rt (@Pﬁe‘gka\%s%eww@d 30 dr el ¢4 dhy tHe grogfsir iggtion

pur%%efflf)f@ﬁé%é/(% Ya Sﬁﬁédé@efﬁ‘ﬁq%%sf@veij qurch,t anks 7&1@1'1%\9 18

. i quid head difference tween the printer 10 an
isthepast@ Y quiel aamcieny 79, There pmas b izadeon mrror may

' rinter 10 includes a 35 detectio
be \r@%’:? a%{” és}?n gﬁlﬁ%nea%f Selo i o%orrwe%‘ﬁearrﬁ st ate(j}eec%sl Lﬁs’qiré’lted
enlps@iseit zathon e ot {dcmaxand eis ainsdeaknge)cWidddated)

. the amount of the pressurized air_ supplied by the .
in SR TPt 1 6h O 07 St 16 ek br TR Ieng

poMhem the caridd dge, 18 sdsrd&pl ared by e @td RNt ody 49

19, the pressurization error may 5 be detected
bleglpricvustyt Mpowesfeoih dheldiingst riat dde enljodimenst of the

SO¥§§p§%%§e?h%§§ggggﬁg%§§%&ﬁ%ﬁ%ﬂ%ﬁlé%fgﬁgggﬁﬁyﬁﬁg%ﬁiﬂg
erpordduon & af ddiedtriant. surface 49a of the attachnent

body 49 blocks the air outlet port 26 defined in the
slider 23 of the 10 socket 22. This structure prevents

t hen af @F @i nNdniioNethe el rONQAUS BFd U tdetBed tObn Avill
second enbodi nent of the present invention w ||

hengaidgrs dic sesfasidiadbed thi t1e fresfedicende 9 9si-gd. (a7 (apd 7 (o) .
and 7(b). 15 Unlike the attachnment 19 of the first
enbodi nent, an attachnment 74 of the second enbodi nent
i ndinddgse aIsecoritdinenti dl etofditte 75 mid sampcad imeim] etan

o r. 76, i hstead of th | ocki ng portion 58 of th .
e SPHRr 107 STie ORI R AP oD 0 N at LRt ReRE PAC 210
inlieg ipgert iTalartd drheicorinasportiangpartss iefsteblde of the
attachnment 19. Therefore, sane or |ike reference,
bl |g$rtlon 58 of the attachment 19. The remainder of
the attachment 74 is identical to the corresponding parts of
the attachment 19. Therefore, same or like reference numerals
are given to parts (components) of the second embodiment that
are the same as cor like corresponding parts of the first
embodiment and detailed description thereof will be omitted.

The following description thus focuses on the difference

between the first embodiment and the second embodiment,

As shown in Figs. 7(ai and 7(b), in the second embodiment,
a second ailr inlet port 75 is defined in the front surface 49a
of the attachment body 49 of the attachment 74. An air inlet
chamber 76 is defined in the attachment body 49 at a position
corresponding to the second air inlet port 75. The volume of
the air inlet chamber 76 is smaller than the volume of the
accommodation chamber 41, which serves as the air inlet

chamber defined in the casing 39 of the cartridge 18.
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are given to parts (conmponents) of the second
enbodi nent that are the sane as or |ike correspondi ng
parts of the first enbodi nent_and detail ed description
thereof will be omtted. 25%The foll owi ng description
t hus focuses on the difference between the first
enbodi nent and the second enbodi nent. As shown in
Figs., 7(a) and 7(b), in the second enbodi nent, a .
sec6hlsai t1j ket Spepird 7enbed Heeihedvien t Hee faloachment 74 is
; e 4 ..at t
R R T R R Tk R % Gl iR e

hotfler at T actinente body &0 atnkelpositi ofb dorireshaonditige tiocont
the ai.r

t d ai i nl et t 75. Th I f .
sufhfed “Son el Toa s Sladidiend Sodn Ao ot g e
re@gcomMmodain®ncehasdesd 4lc whd chi sefmese S ddte 2 ldefined in

inlet 35 chanber defined in the casing 39 of the )
th%aﬂ%@%l@ezﬁfﬁ’f 2fe ke § P4 he %rﬂ%dﬁ%rﬁ?e%zed

i £ hg @bt teHé dSadNser - ted)ridy, t
allsocuk%% Jg{%ﬁ](raffﬁptthegrcﬂalfetéri dgegaetﬁloclgrger 7, thtgpsfelcdgqndﬂgﬁ the
aly et lerroms Hefimed tire tdier fiomt Saurdace 49awfgh the

tac body is positioned with respect to
Se%(;r}gd %%%el{:}ﬁeg} tpooolsheﬁ% r outlet port 26 defined in
the slider 23 of the socket 22. This allows the
pressurized —air, suppljed by the pressurization pu
20 i hom th e T e b A tHe 9 (6) of
thd Nt £t s hatelink i, hrelghs ddiha uspeerthtainad R RANbwing
75. Accordingly, in addition to the advantages (1) to

ady@g)tagesthe first embodi ment, the second enbodi nent
has the follow ng advantages. 15 (8) The printer 10
may have a detection nechanism which detects a
pr esBurtizatpomterr dr0 (fay lexep elet@atleakegd)anitren which
amount of t.he ressurized(st%igr suppl.i ed hy the

det:)e:]ce sdt iFation 20 “ceed v nitrtdd Jeargae) when
the faatodt exanlee pradamelzeDdriaspodingd et keevol une

of the accommodation chanber 41 of the cartridge 18).
Prafriir t3sd lon pump 2C exceeds a predetermined level (for
example, a level corresponding to the velume of the
accommodation chamber 41 of the cartridge 18). When the
cartridge 18-is replaced by the attachment 19, the
pressurization error may be detected erroneously. However, in
the second embodiment, with the attachment 74 inserted
(accommodated) in the socket 22 of thé cartridge holder 17,
the acceptable amcunt of the pressurized air flowing from the
alr outlet port 26 of the slider 23 into the air inlet chamber
76 threough the second air ianlet port 75 of the attachment body
49 is set to an extremely small value. This prevents the
aforementioned erronecus error detection, substantially in the

same manner as has been described in the advantage (7) of the

first embodiment.

{9) There may be cases in which the printer 10 includes a

control system that. detects a pressurization error (for
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cartridge 18 is replaced by the attachnent 19, the
pressurization error nmay be detected erroneously.
However, in the second enbodinment, with the
attachnment 74 inserted 25 (a%%onnndated) in the socket
22 of the cartridge holder 17, the acceptable anount

exOhplBe Phessildzewk apFedbom Ao f5Pdeed al¥ WHd8lge of an
port 26 of the slider 23 into the air inlet chanber

alyePehpbubh the eeond of rthalktepoitizsl giid meipplied by the
pr8k §REDIRPL o DOy 49 | f%zgr%%fg?lant% raeg%e%ies@ﬂined level

value. This prevents t orenenti erroneous
ferroxanetect tlon, l subbtam tadpgndimd heo Semerolmmnmercfashe air

(
. _has been de i bed .in the advant (7)..0f the irst ..
in R RS (D) Theie Heer S aHs ol 1 VLA Fipnd difbodiment
isppant eulde 1 NCAUGEst Bge 3D cont il t syisdremddaici detests is
a pressurization error (for 28 exanple, insufficient
el hpestif e ¢ 6ir@ised by bl ockage of an air path) if
t he anmbunt of the pressurized air supplied by the
pressurization punp 20 is smaller than a predeterm ned

| evRl thifdremxadiphent the tlygpresenesioreinion ovihle now be
qggi : i r | nl.et ch r 76 of the attachnent
de%%l. g’gls%ggrne?eerr%ocael rFeontEclqag‘%Efarti cularly

advant ageous in that such detection error is
effectively detected, A third enbodi ment of the

présentP P et ioP wild Howie T deddqdide i+ pn
atteferancert o 0.1 £ghSs St b ey Yy ithe dhidithg a

enbodi nent, an attachnent 77 is a | arge-sized type

nuneihed byl imttdgr difiidg enbaditentof siix the wehiteghments 19
£ ' IE%JHZ , [,%): I 5, f f.i t
° e%o%lment e@rﬁ%ﬁ%ﬁdﬁ%%%ﬁ%ﬁ&ﬁrﬁ% ttﬁl%o@%;ﬁé:ltrys of the
sodorkets 2 dfhe e aritdgedde lnerddr? .17.In nhiteheattachment 77,
attachnent ,77,. . the att.achnents 19 are .ali i n
end AL 1 e S BRI she neds oo a as an
intaddradhmeaty .77 Thc laudesaderat tac irpntudeedyn &8 rartm@nt body

lid menber 79. The attachnent body 78 has a shape 20
78 §ard fRed 1CoMeEEEy IRy by NS @ tdEchERReEn PosEdi'és Neg Gf shape

de ftétl*hi% d gié)tﬂ%'&'ﬁ% 139 %f dhihe frishrenRodinRRl, 4whigh rare
attachment 19 of the first embodiment, which are aligned in
parallel. The lid member 79 has a shape collectively defined
by six lid members 50 of the attachment 19 of the first

embodiment, which are aligned in parallel.

Although not illustrated, six ink outlet members 60, each
of which is identical to the ink outlet member 60 of the first-
embodiment, are removably installed and equally spaced in the
attachment body 78. When the attachment 77 is received in the
cartridge holder 17, each of the ink outlet members 60 is
positioned with respect to the corresponding one of the ink
supply needles 34, which are each provided in the
corresponding one of the six sockets 22, In the attachment 77,
each ink tube 62, which has the distal end 6é2a connected to

the proximal end 60a of the corresponding ink outlet member 60,
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parallel. The |id nmenber 79 has a shape collectively
defined by six |id nenbers 50 of the attachnment 19 of
the first enbodinent, which_are aligned in parallel.
25 Al t hough not iIIustrated,zgix i nk outlet nenbers
60, each of which is identical to the ink outl et

isnembesdibedfoliherd i tisd eerdoh mHrowlfte trehovaldit portions
installed and equally spaced in the attachment body

2978l Were theC e iRt 77 | FadeeiVeduhe tte 130 thus
cofRé £ i 89e,; hol det, dd £ach of H“%éé’é‘ #u | §f) menbers 60

is positioned wiwth respect to the correspondi ng one
of the ink supply needles 34, which are each provided

in e orrespondi ng one of the six .sockets 22..1n
 neh R sERIERT PO " 2N, podiindhs BRI aE g
addiistade end L6241 cionnens echd aBhartiheyqy oXimedo erdl @A tofe

. the carresponding ink outlet nmenber 60, 29 is
fl??ﬁr?ﬁhﬂé&ﬁ%ﬂﬁ'to the exterior through the cutout

portions 59 of the attachnment body 78. Each ink tube
62 is thus connected to the external tank 72 (see
Fi gl'o yepBage clorelitigl §ir kel 2 hilr dcanbodigant] hdwy the

i - n..addi tj t.o .t-he t.a
att{%éli(n‘g%me;?] 7& ﬁ%}/ %{}I{e?%t% feﬂrllfblgg@]dérn=.~1r{r(13tol.raa]l:o lrﬂ;plr}%l\é%e % thd)
camuttdqese YBingscard ricgges <8 floy tdie tlitheat.t aclommastingly,
e S G I AL
outthetough s ndl & e iasareMe ffs he airdacnenc the i

ink outlet nenbers 60 are sinultaneously connected to

SURMHE infie Uafpply Heddifes o34 s A "gosoedisdididrg  In other
wortRCket s, %%teﬁdhn@ﬂ??ﬁ?laé’“&fe%’netdj%lsa_tat %‘3] W afladSable
defined as a sinply attachable nmulti-color attaéhnent
mu 27 —serkces pdrididigrars te ccanttersicdgels n18 teofthicheagitridges 18
| or_.inks., The attac nt_.77 i.s thus further ickl
of &%s Ared” lfdf A rJf%osu'rt hq’%nﬁg&ar%lﬁ%engf S]tpfh(f}sp Irjtzlélgn?‘:l{lr%lﬁe¥f
quilaiigntingit adilldd .now be described with reference to
Figs. 9 to 11.
A fourth embodiment of the present invention will now be

described with reference to Figs. 9 to 11.

As shown in Figs. 9 and 1C, in the fourth embodiment, an
attachment 80 has an attachment body 81 and a lid member 82.
The attachment body 81 is shaped like a laterally elongated
box with a bottom. The 1lid member 82 covers an upper opening
of the attachment body 81. Referring to Fig. 10, a plurality
of (in the fourth embodiment, six) lower support portions 83a
are formed on a front surface 8la c¢f the attachment body 81
and equally spaced in a lateral direction of the attachment
body 81. In correspondence with the lower support portions
83a of the attachment body 81, a plurality of {in the fourth
embodiment, six} upper support porticns 83b are formed on a
front end 82a of the lid member 82. Each of the lower support

portions 83z and the corresponding one of the upper support



10

15

20

25

30

35

As shown in Figs. 9 and 10, in the fourth enbodi nent,
an attachnent 80 has an attachnent body 81 and a lid
menber 82. 25 The attachneng body 81 is shaped |ike a
| aterally el ongated box wth % bottom The Iid member
82 covers an upper opening of the attachnent body 81.

poRefefisi agbt Paté Qopdds g pharindityulHf dndk ! herHourdher
enbodi ment SIX% | ower support portions 83a are

SUPRP RedPORC BORF offe stitd altlte SIGE TP SRIRCERT ABHRIN S WA

poBili 395 a@ﬁjbegf‘éllrhdtt?@f‘fﬁdeﬂg?acfech afieL Al o | ﬁéécﬂﬂn t theiy 81

attachnment body . I'n correspondence w ower
is suppored d@vtt@ﬁsll@:%merd@elt h&2 at t”ﬁmrmmfbwy BRluwrality of
lural pt i.n the fourth kB enbodi nent r
(llgu%b%r er i%rﬁk%(}%ﬂ) *are ot et R Ef(?rﬁ e3ng(‘qg%a Gt
alidneed ith n;EaﬁTi‘J&Il@E arcdpfed hepdoMey SUPROY t1a3%ral
portjons 83a and the corresponding one of the upper

AL Gk o o BN A ophosidy Sehi Hrcul ar
ends. The | ower support portions 83a and the

correspondi ng upper support portions 83b are nutually
eng%g%‘élpm?éh @%@tmm athmef il Bla §haradregdie tike

' 5 h
el TRB ERe ol S A0 68 BUGAY ol B D% cne
at @ dlgred iodgaral J eIAIarndq]«spﬁnte]datemtaﬂkieyr i ra tlhiend aioecrtalon 60

18 R 1 Hor i ok e A HBE Yy W arign rceveTtodgent i

setefdmied haefiddeaady dadrhesd t %itﬁﬁﬁrdn portiane 83atal

of the attachnent body 81. i nk outl et nenber

end j ik Hsktierer 9nide &%@e cnfnetffebrcqrr@saﬁq@clﬁx@emn&lgube 62,
!icg‘g@g V; 1
oF gd;hcéhqgu%dport ‘%50531 n Sngle?I'he |stgf%J fr%g;PFt‘i’;L Wtnal tank
72 dewsstiieam @nd)isb2orofedivel dor rtéep@mhmgaalnlertdjtﬁ@aﬁ@f the
15 or .t e li.quid I ssa exte fron1 he
corghians i i SRR eRBRSa%S Sl A G M Rna of the

lingk edsmigeermd @A tofe tihe o@ﬁrlree;smdje&g aonk out| et
menber 60, or the upstreamend of the |ink passage 61

of the ink outlet nenber 60. 20 A pair of positioning

r eGessesS %@’p&s@bzlafrﬁrﬁbefﬂé@géé% EQPaOOSGEﬁQ dra &fAined in
ends of the front surface 8la of
opposing lateral ends of the front surface 8la of the

attachment body 81. A waste ink inlet port (a second waste
liquid inlet porticon) 86 1s provided at the left side of the
positioning recess 85a of cone end (in Fig. 9, the right end)
of the front surface B8la of the attachment body 81. The waste
ink (the waste liquid) is introduced into the attachment body
81 through the waste ink inlet port 86. & flanged support
groove 87 is defined behind the waste ink inlet port 86. A
waste ink inlet member 88 identical to the ink outlet member
60 is separably supported by the support groove 87. The waste
liquid tube 71, which extends from the waste liquid tank 70

{see Fig. 6) 1is connected to the waste ink inlet member 88.

A flat, second contact portion 89 is defined at the left

side of the positioning recess 85b of the opposing end (the
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attachnment body 81. A waste ink inlet port (a second
waste liquid inlet portion) 86 is provided at the
| eft side of the positioning recess 85a of one end
(in Fig. 9, the right end) 2 lof the front surface 8la
of the attachment body 81. The waste ink (the waste
left q@nh@i)of SFigt rodusedtiat ordée @it ackyrenta kodthdBhttachment
t hrough the waste ink inlet port 86. A flanged support.
%Yo%%/e g7 FEreleth nadPHem Rl T4 aste qafles It ipordelfined
in 8Bhe ArrYRSLELHAK-d ] JBRGL 88 Jdent{cal ch 8t1hedﬂdﬂbelow
outl et nenber 30 60 1s separably supporte&
theupporrd gropivec 8 7o Mo masl e Alrmn-dﬂtluiﬂetr‘alt;edmﬂlozhzult

nds fromthe waste Iqu|d tal (see Fig. 6).1s

sl R off o TR St T T e ae e A fiodind
r e SeLoH gD Conll'.ﬂcé of td o Afndrst def icedat diied ebodment,

side of the positioning recess 85b_of the opposing end

Ehe tHetgahmgiet 1@l ISR TR TNt S i el g re lor
at®fchheatd@chmgit 5 hodyh.fh ¢ ABEP'lrsc%c;ur?déthdr@tt@}e cartridge

recei ving recess 90 is defined in the front surface
holgier of7 tae aatlt%ttlrﬂmerﬁbdyf 81 md- lbeladwr tdve tgdeimed (not
t g [ r.at CI
h
s ésisulpsﬁatgoﬁid(} Cog“f)avte% héecﬂc%lsrtr C:%}Jf cjb l'é d %as the same
conﬁmgnnatmpnr&meﬂ&eQ&tdﬂﬂﬂfﬁﬂﬁﬁ&utamhn&m&tkﬁd@k tike ludes a

di nen e attachnent 80 of the fourth
T Bg Al R Ot ta it B i e Port)
defaitdcachiment B8Qdts smunted oo tie Gardridege holdearktidge
as a replacenent of a nmulti-color cartridge (not 10

Ehlch qW)C RS iafe or pivediced 16iud L sicdrlaatie tpac ks fang thagntact
po &S AR+ %@ﬂafh} uriat Iaq% a%ietﬂ%e‘c& b %CI%'H%ntfr%Qlt Eﬁﬁ%face of

cartridge includes a waste | iquidinlet portion
thy aagdstigldenk iTleetf igpertt )cond:@fqme:@ntnoa fooortia o faace presses

of t.he cartrld The artrld e ctlo
NS R oS0 D gk be B sdtRbater.

(not shomn) |s al so deflned |n the front surface of
t he cartrl e The first _contact portlon contacts and

predesa &@J&ﬁém Iflg "levie g9 Peusiesringd e th
reﬂ@%@ﬂ@ebQ% @@b%r 1Thengantr.i dge halrdernhind ksl ﬁ%“&%%elved
described wth 20 reference to Figs. 11 and 12. The

in ipeacureati dge heldegeilveds a replacement of the multl color
cartridge functioning as a waste liguid collector,

‘ As shown in Fig. 11, in the fourth embodiment, the
cartridge holder 17 includes a substantially parallelepiped
connection porticn 91, which is laterally elongated like the
attachment 80 {or the cartridge). The connection portion 91
has a front surface 9la that faces the front surface 8la of
the attachment body 81 when the attachment 80 is received in
the cartridge holder 17. A pair of positioning projections
92a, 92b are projected from the front surface 91a of the
connection portion 91 at positions ceorresponding to the
positioning recesses 85a, 85b of the attachment 80. 2
terminal portion 93 is projected from the front surface 91a at

a position corresponding to the circuit substrate receiving
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in the cartridge holder 17 as a replacenent of the
mul ti-color cartridge functioning as a waste |iquid
collector. As shown in Fig. 11, in the fourth

embodi ment, the 25 cartridge>hol der 17 includes a
substantially par al | el epi ped connection portion 91,

re¥bi €hoi Sof aties ald yaelenoated, | i ke the attachment 80
(or the cartridge). The connection portion 91 has a

front surface 91a that faces the front surface 8la of

t he TG L ac| tt@%e Cd%f%@ e %%I%% 2 80 1% connection

recelved in A pair o
pOprB@m I i nEpqir G}Edtheonmsﬁ%gmgﬁi) t_ca:rce_;emto;oem exef,r b is
e.front. surface 9l1la of the c ection rtlon 91 at

fl%%cﬁ tHonS T orHespotitihg e ¢t eO HOHi Mg TetkssEs=°°

8580a55180b 1fid he atitactieivatbntA ot elHd nalt RUAeN AW in a
is projected fromthe front surface 91a at 35 a

AT RS A0 P RBTT ISP I g 30 T HE XAGtdan Sulbsye @tdachment 80
11{ eegl ving 32 »d.80855 30 cpﬂcréé]ﬁoq{ t aCI’i'?tﬁncthl%o StHAYS, the

when” t he attachment 80 is nnunte e connecti on
tepoimd brp@liiwadts afortteetpodittd anrinwg igr c;al@etttr@rt@ 92geived in

92b. |s f|tt d |n t he cor.respandi ne
B ST b g Rc seesre%%”l%ﬁegﬁtsg9?Jéstt?"|uc5t§’ermttmg

comzcermmldﬁ ddtveairt atiyrenit H0mighta 8 0dizhel tihen cinassilNgr
the insert direction of the attachnment, 80 (in Fig.

(nofy showiyy ooty RATEES diY) .Fath RirsTditdied @pgl receiving

L ARHE RN RAH:RN 193 9aNtaa! Sdrheniition b :Subst nate .
received in 10 the circuit substrate receiving recess

Alg@ugthuw pdrlidinsttngg e omiusirg@dese e owadi obhd s provided in
tht ttatcam%gl 8Q cand, 4 he, %%Qgtaé;oelrrte b 1R Si'%o%];m%fd t;he the

prin or transmttin récei vi ng ornmati o
conngpﬂmmnupdﬂhadmw@1con§anﬁugh1emgddmmdmtk@etw@bmhdmgh

not illustr ted agenent portion is OVI d in
en R s e i e B0 had SR ey B9 & rrgnt 80
is llmuddt;ebtq,o&mttle@n o@prttteor&o%e&hbeugﬁrea@@gertemf the

bet ween t he agenent portion and the engagenent
cantaiége @Wédéﬁtéghnent 80 is inmovably nounted on the

connection portion 91 of the cartridge hol der 17.

A waste ink outlet needle {a waste liquid outlet portion)
94 1s projected from the front surface 9la of the connection
portion 91 at a position corresponding to the waste ink inlet
port 86 of the attachment 80. Ink supply needles (liquid
inlet portions) 95 are projected from the front sﬁrface 9la at
positions corresponding to fhe support ports 83. A non-
illustrated inlet bore is defined in the distal end of each of
the ink supply needles 95. 1Ink passages (liquld passages) 96
are defined in the connection portion 91 in correspondence
with the ink supply needles 95. The proximal end of each ink
supply needle 95 is connected tec the corresponding ink passage

96.

Thus, when the attachment 80 is mounted on the connection

portion 91, the waste ink outlet needle 94 is fitted in the
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20 A waste ink outlet needle (a waste |iquid outlet
portion) 94 is projected fromthe front surface 9la
of the connection portion 91 at a position
corresponding to the waste i 7k inl et port 86 of the
attachnment 80. Ink supply needles (liquid 25 inlet

waPos t 190S)n BS: asEr Prof ect'atk ffmd he if rond i sdl face He
at positions corresponding to the support ports 83. A
Prigher i 19 ust rered treettibdreastse defh ol 4t ndbadi stfalto the

el ply, naedl I N
Wa%ggsg%%lgﬂ%ﬁi%]f d%r;a(séséz;%eﬁéj;&%él) are dﬁnl ?1% ib\%&tﬁwee Liquid
tulkennkect iNguportion ©le i mlc gumsipontencen Ihavddtdhiel tank

i nk supply needl es 95. The pr.oxi nal of each .ink ..
72 B U S BT B T S o Rlsd i e e
paPossagesl 96t tThwsinwhan tde d@mchmat 8 1is MR ced

. on the connection 35 portion 91, the waste ink outl et
intRRA I |9 | itledPaTFades FF Jadihe ignafterpaqrtion 91
th &g e Masyserd Adedyf r |Lro5l0 1s sent
fr6%1the mastefﬁﬁﬁg%nfgt neé%g%hggl%ocyﬁﬁﬁsﬁgste
liquid tank 70 (see Fig. 6) through the waste |iquid

tu 71, u% nwhile,,1he ink su ied fromthe external ,.
t a% %al %r ot g‘ﬁet L ¢o rgfreosf|folo&rjle?§;|l nlgn i HiE tCqunem?EfgC s rtion
91 i n A hennunk cgrassages Gbrofod he iptojeuideet frembens GRont
into each of the ink passages 96 of

d is introdyced
su %}aé:eco%?e&ﬁ S GIRATHF [P BREGUGH (e cOitEdpRdiiRg Deen
indmdaisRplihtieedies 13 cHEARassAJe Al Phdsts through
provided in the connection portion 91. A '
Che grfffAdsatiadg epdtt isoe 98 issinprldijesttted theomedea dingnthiead 15

fq t neGt.| rt.i - fter haw ng
f
O R PR Rated A G batty AR SR Gs FAa o 17
ocrdeas des sttmrouwghadkid cpasdadhevdinke 9Teandhies asippihimecht 80

tq.the recardi ng .head .15 15 .of the i nter 10 through
(o OGR4 2 ¢

nd o0t &1F 687 h ol dEr PEIECESFCR Pertion
91 ,backf kewsefyet e livek omhen Hehe att ackhimeri-dBR tater fioke
cartridge) is not received in the connection portion

maigf a Ry ddeadeky HaFs 2gr S ndrd 3 F1es6oséd tst-at Ebsr
referring to Fig. 11, a valve opening lever (a movable member})
99 is provided in the connection portion 91 at a position
corresponding to the second contact portion 89 of the
attachment 80. When the attachment 80 is provided in the
connection portion 91, the valve opening lever 99 operates to

open the ink passages 96.

The valve opening lever 99 includes an operating piece
99%a, an operated piece 99, and a pivotal shaft 99c. With the
operating piece 9%a and the operated piece 99b fixedly
connected together, the pivotal shaft 9%9c functions as the
pivotal center of the operating piece 9%z and the operated
piéce 99b. The operating piece 99a is shaped like a plate and
a projection 99d projects from a corner of a front end of the
operating piece 99a. The operating piecce 99%a is (the

operating piece 9%a and the operated piece 99b are} urged by
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mai ntai ning the ink passages 96 in a closed state.
Thus, 20 referring to Fig. 11, a valve opening |ever

(a novabl e nenber) 99 is pr$¥|ded in the connection
portion 91 at a position espondi ng to the second
contact portion 89 of the attachnment 80. Wen the

that facteqénSOat & pEPVA desh- 11 the rconneactd oty REYdi-eN
91, the valve opening lever 99 operates to 25 open
HO]frﬁ%lhﬁklfpa%%%\qélsr%thfhelwaﬁgéw e eéfgrowet Fig. 11 (a

cou@@éf@f@c%@@e&ﬂé@%af : dHece Tl%g%%ﬁfﬁq% Hed i &Gk rating

99b, and a pivotal 99c¢ oper at i ng
Plptectd99as aris neanpmm%tj ipi eces G0t fsbaeﬂii;ﬂxeancllned with

connected to ether |votal af t C fun s as
refe-t pivora Iéﬁ% (% eratqn 1%5% and t he

oper at ed plece 99b. The operatlng pi ece 99a i s shaped
like a plate and a projection 99d projects froma

cortlertiet s a5 3ot ndt bita el R pdtatd g Py goh. 1THée

coldperatd NG et Wa 4 t{ﬁeh%a%Sc Qﬁ;{)@tﬂﬁgieq' qce 992 adond
the operated piece 99b are) urged by 34 the force

Corgerdy ait(@‘ctlkﬂﬁ & hont |tlhaj§ttrtaat6émemtg|8rig lsﬂprhrwglghtorlr}fmq y
te t rr (
col i b o o RIS RY ife Bt h iy o pigbe B0a of
theop&rlate rtgaerpur@eléa&a: %0 .t hlISlﬂEalpmiajmd:hen cvestaatiag piece
htIy i ncl.ined h respect to _the insert

99%.@% S ¢ Ohan P R girggtion. The
opdistea] |p1'&:et ettt AdRN - 83 ddn @ i ANNeCHHRN clockwise

portion 91 of the cartridge holder 17, the second

AIrEsiitiast Foritticor e e FRe sadeadideTst 990 firempideglstl osed
sta!‘d'et Ctolth(‘eo%tp%‘H SVM é% th thﬁr Ojc%cfltﬂ' %%eOfretc%%dlgg head 15

operating piece 99a of e valve openlng l'ever
of Ties miivdtey tifte toperhat ilmd ;sluexpéy 2@z ddlecutd ot lrhrpugat dhe

shaft 99c¢ jn clocknAse ion. oper at ed
Corresge“é’g}ﬁ‘ i ea0s8d %o St peﬁmtl%e:l&go i $8k supply.

dlrectlon smntchlng t he passage val ve 97 fromthe

cl gsed 15 state to the open state. This connects th

r edSIRTTY Weag 18 A itHEprtionttdye FRsE e Al @@ﬁﬁw@lent

advagedles 93 ttmlreoegih:ahf&%geeor ﬁ@seewar)lgolfnlfheasf%ees 96,
thus permtting the ink
embodiment, the fourth embodlment has the following advantages.

(11) When installing the attachment 80 in the connection
portion 91 of the cartridge holder 17, the second contact
portion 89 of the attachment 80 presses the valve opening
lever 99 of the connection portion 91 to switch to the open
state, This effectively permits communication between the ink
supply needles 95 and the recording head 15 through the ink
passages 96. Accordingly, medification of the printer 1C is
unnecessary when installing the attachment 80 in the cartridge
holder 17 having the passage valve 97 as a replacement of a
cartridge. Also, the attachment 80 suppresses an ink back
flow. That is, Lhe attachment 80 is generally applicable to

different printers.
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Accordingly, in addition to the substantially

equi val ent 20 advantages as the advantages (1) to (6)
of the first enbodi nent, thg fourth enbodi ment has
the foll ow ng advantages. (1 ? When installing the
attachment 80 in the connection portion 91 of the

car 12 ygenbohdescident heo seeoONdleONt BREt wZSt HOTH] O B port
of the attachment 80 presses the val ve openin | ever
86 ggnf Liapeddhhett k obn bl i o 8% svireetrdididlie dderfhe

atSi8hBentd e £1THCIEVEl ¥y PE! M LS, COMMNLAALd O, Befueanqe
the ink supply needles 95 and t'he recordi ng head 15

fundk bughng hes | ankva plas shigesi D60 Woeorali nglhg waste ink is
[ fi ion of th rinter 10 is,30 un sar n
R LT PR TRE Gt SR B0 IR Cher e L F Gg8 S dale waste
lid7idamiing Theapassagervad ves Bedistiardep agemndstef imk inlet
cari&iqﬁg. Al so, the attachment 80 suppresses an ink
PORRcKe FHOW LTRSS, Mthe! MR adiRiRT 8074 s general |y
applicable to different printers. 35 35 (12) The
attachnment 80 includes the waste ink inlet port 86 and
t heThRast el wpikr 3 @t erearbiarer8ss mee deelindifidd irhehe

£ Pltémﬁﬁﬂ%efﬂ is installed as a replacenent of a
Ocartr| ge 1:r%(l;)nctl oning as a waste liquid collector,
the waste ink is 5 effectively sent to the waste
liquid.tank 70 thro the waste  1iquid tube 71 after
v GBS e U bugh 1t ) v A8S it Lok (LS i Che
retidihavasditaniie i THLto meere 8% rnhe dddsty a§dbe defined as
enbodi nents may be nodified in the 10 follow ng

an el SHEWPSh Fifg: a3, sapbdred Wisove T hé1 ienk
devgliidy the SighAl ecrb@}a@lﬁ; 428 of dhe externale into th
p‘rta.nk 72 may beﬁ%ﬂeél as a pe%"llr i It glhanber. An U0 RS
alrnaiimlgjppiharhare BB uYdr sartls tpoes Ut iszed iai puswpplly serving
t.u supplies pressurized ai.r..inta._th ai_r. inlet .
= g s AT LR oRRef S A il e Bifing o4 1o
coras L ot @ss Whez atiiromoptn.333ped fiheallliy, 16 &hricpupvers
134 is co nect%d to. the air port 133a of the lid 133,
th%MﬂHﬂ?Hxﬁﬂél?f the external tank 72, through the air supply
tube 135. The level surface of the ink Ik in the external
tank 72 thus receives alr pressure generated by the air pump

134, instead of atmospheric pressure.

This arrangement forcibly supplies the ink from the
external tank 72 to the attachment 19 {or 74 or the attachment
77 or 80) through the corresponding ink tube 62 by the
pressurization force generated by the pressurized air.
Insufficient ink supply to the recording head 15 of the

printer 10 is thus suppressed.

It is thus unnecessary to ensure a difference between the
height of the external tank 72 and the height of the
attachment 19. Also, by controlling operation of the air pump
134, supply of the ink supply pressure can be easily suspended

or adjusted.
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the upper end of the external tank 72, through the air
supply 20 tube 135. The level surface of the ink Ik in
the external tank 72 thus receives air pressure '
generated by the air punp 13%, instead of at nospheric
pressure. This arrangenent forcibly supplies the ink
fromthe 25 external tank 72 to the attachnent 19 (or

74 or the attachnment 77 or 80) through the _
cor F€3pohdli hy amRthebanePl bied b iesyily i gt om iy ddie

foBeNel at g pr jzed air LE%HIT' i enty Jnk
Osupp % to %@%or ?%gtkead %5 to © the lﬁ{rgﬁn%erlajfg}% s
capdust suppr ess2d.1 30 18 tecdihusd unnddes sarhs iterendwmder  (the
. di fference het t he height, of the external tank 72
21t £He TETHHE” of | 4he E A oMot 2 y THE
pr&oNiF vidd ngi wpey atr o dfcdder@int e rl $Aamps upl,y tofe
the ink supply pressure can be easily suspended 35

_ , or

Pregfuist et 1936 PYBiRy. W4 q Shghdtaier riddiFheal samod ugh the
PO nduldie Sorcibla. |k SURDIL, As shown |

aldraﬁ%%g% a |l arge- capé@ifgkin pé%I‘?%b isﬂg%ggf%g %quy
the hel r araimelr3 & Hanbert yadheed aito itileetexdivamedr tarka 76X,
. the external, tank 72. T ressurized air i.s .
Wh%n f%%ﬁ%éﬁ%%%ﬁ\qﬁ%%ﬁrﬁﬁﬁ%%Pfﬁiﬁ%ﬁmnmﬁﬁﬁﬁﬁTiz%ﬂ%%
SqUBRETE s 1t itrhe Tetaihert abanberk A2k NBoughd Bendad the ink

supply tube 135. That is, the air pressure produced by
Ikt?@‘ﬁ%iﬁiﬁﬁ#ﬁ%ﬁ“ﬁ&%wﬂroduced into the external tank
72, 10 which is a sealed casing fornmed of hard

material. This squeezes the ink Ik out of the ink
pack: 130 sarfeh Ifonddna el 1 et Tt @duesrrenttiheg ink Ik

' ase, i1 DT, t hat in
outy (E AT A PG B e 8T IS o
presuppley cprigssume dik,t héiialk ik,sushildled s£eupd iettacdhment 19,

the attachment 19. It is th t i d
Tt 5GP SHOE BEten PhETHABNE of RS “BxfePRaltanEne

heifhtand the keitghhnaaf thh& 72 and the height of the
attachment 19. Further, by controlling operation of the air
pump 134, supply of the ink supply pressure can be easily

suspanded or adjusted.

Alternatively, as shown in Fig. 15, a liquid pump 137, or
a suction pump, may be arranged in each ink tube 62, which
connects the large-capacity ink pack 130 received in the
retainer chamber 72a of the external tank 72 to the attachment
19 (74, 77, 80). Specifically, the external tank 72 is
defined as an open casing. The ink Ik is sent from the ink
pack 130 in the external tank 72 to the attachment 12 through
pressurization by the liquid pump 137. This ensures

generation ¢f the supply pressure of the ink Ik.

In this case, through actuation of the ligquid pump 137,
the ink 1s drawn from the ink pack 130, which is located

upstream from the liquid pump 137. The ink is then forcibly
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attachnment 19. Further, by controlling operation of

the air 20 punp 134, supply of the ink supply pressure

can be easily suspended or adjusted. Alternatively,

as shown in Fig. 15, a liquid’ punp 137, or a suction

punp, nmay be arranged in each ink tube 62, which 25
su?ﬁﬂﬂ@&t§bFfﬁé|é%£ﬁ%ﬂﬁ6ﬁ@'1y | 7K, pREk dB0 regeiveds ilbcated

e retainer chanber 72a of the external tank 72 to

dowhet aeamchpent the ol {qu d A7ymi80) 37 Spestdahilnigl vt Hey

tank 7.2.i ef,i ned. . an e sing. - The
Coﬁﬁtgﬁzﬂil% eerﬁatflrcl?)m ﬁet}:}%kﬂ%glccg plu%g) irhn%hles%ﬁleyr noari the
ink amko@ Py tior ¢ hreusd t e hement 1 1 BSudpaoiddd 30 pregsitrddzat i on

by the liquid punp 137. This ensures generation of
the supply pressure of the ink Ik. In this case,

t hrpughsest uaki om of phee | (Qubdspunpi didila idher i5;m<r&>s may be
drawn fromthe ink pack 130, which is |ocated 3

defipsed ebim From technequl dopilip! A 37thermd tanhnent peady 78) of
orci ppliy tach t 1 77, ;
th%OEgﬁ%f}I?r%%]E sﬁoga%e:gag%oéfmﬂ%ﬁa%’f r 091 t h% waéguﬁed lrglukrrplnlet
merdl3Fr  Ac coradimgl yho yhe contaddindmy baper atd oithef dtheichment
igud p 137, supply of th i nk supply. pressure..is
bogel SRREId ] S, (% YRR LE e FR e Ry e
codrBedesd ecd 1t dirnletl Pordamiey, kgudefdmaed tHdevaste ink
attachment body 49 (the attachnment body 78) of the
Co dthadtimet UoYihd &tt-achnent 74, 77). A waste ink
inlet nenber is secured to the attachnent body 49
(the attachnment 10 body 78). A waste liquid tube (a
wasie theuiaipds sage)dimeniconder el e ddmnimk fanat 99 1is
er,. thus sendi t he .waste ink .to.t.he waste
e At T e SR o et e VarFens and
clopenitng levernpd3Sddes 1G5 enmlieyad as dheyamvad e ynerdiery
that selectively opens and_. closes the ink passages
Pregsfe 1INYqutd GFaSSages ) o W%e?%’?@’ndp%@&tb?%rt on 89 of
thd eliaasethddtomd.he irgeond coMaciRYild eRmBROhat MR defined
attachnment 80. However, the novable nenber nay be
by ¥y rad table component other than the valve opening lever
99, such as a component that selectively opens and closes the
passage valve 97 through linear movement caused by pressing by

the second contact peortion 89.

In the second embodiment, the volume of the air inlet
chamber 76 in the attachment body 49 may be altered as needed,
as long as such volume is smaller than the volume of the

accommodation chamber 41 of each cartridge 18.

As tube support portions of any of the attachment bodies
49, 78, 81, tube support ribs or tube support grooves may be

provided in addition to the cutout portions 59.

The cartridge holder 17 may be arranged in the carriage

14 of the printer 10.
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by any suitabl e conponent other than the val ve opening
l ever 20 99, such as a conponent that selectively
opens and cl oses the passage valve 97 through |i near
novenent caused by pressing t he second cont act
portion 89. In the second enbodi nent, the vol une of

thepai Tondl €6 25 chapbert 76 imedde- add achient fodydds the
may be altered as needed, as |long as 'such volune is

llrslﬁdw-@‘rlqrhaﬁm Heh& ol il hfottHet atesdntodddson dhvdnper ical
sh&e Ofpy %ﬁﬁ:l’?q{ﬁé | dgg, ];%a cﬁ%égsé Lgie Qféq{lneqprtﬂh%nsinqg outlet

any of the attachnent 78, 81, tube
mengeRp oF & masbsamrd&ﬁﬂbecsmporﬂorgr@mr@slamya el mppreowiighed body .
in addition to the cutout portions 59. The cartridge
hol der 17 may be arranged in the carriage 14 of the
priTherl ik BSorS8on ASay ARy @sriide dntdeddtiliel wiibethe
60, which serves as the link portion and the liquid
attaghmean skt | 4 hras’ &A+indrical shape in which the
i nk passage 61 is defined, the ink outlet nenber 60
may be defined by, for exanple, a sinple pipe body. 5
Ther | Jiirq@ipbrwrdmmr rend or el it a}miﬂl}y agar athes
acégg £ bq%%ﬁﬁg % nﬁAJf g%! %O”t%;Uﬁnﬁ%%Ql%n will
I'qui @ sup y appara accor B6a t
heﬂﬂﬂﬁﬂtﬂnﬁﬁ dﬁsdﬂMquENmﬁH ﬂdﬁﬂﬂﬁndﬁWﬂM|ﬂhelnﬂﬁﬁﬁﬂeﬂ dewings.
described with reference to the attached draw ngs. As
shown in Fig. 16, the printer 10 serving as an inkj et

recey dimgerapparatys idcludes a esond Qﬁarhﬁaﬂ; B @ idkijet
liquid 15 ejecting portion, a sub tank 103,
reQQQQ%ﬂﬂw%pﬁﬁﬁﬁ¥Wﬁuﬁ?qymdﬁﬂ'a éﬁcarﬁl§@e§§@ﬁ|£ﬁngor a liquid
ar lder 1 t:rid 20,
eje‘hytlrgf oI ds%a CEglil |]<‘ltqgog§? at gg—l’%%gﬁtl%%l 50 %%mp or
anIauyugiaamMEyﬂmm@spaadomdhn@nﬁoathartmhﬁ@eemmddﬁuedﬂ The

cart et Pt L RAME E B0ER108S B Bt Renss gz, o

1liq2Bd Asntaivstrsat:edording to the fifth embodiment.

Each of the attachments 120 has an cutline identical to
that of the typical cartridge 18 of Fig. 25. As illustrated
in Fig. 17, each attachment 120 is formed by accommodating an
ink pack 122 formed of flexible material in a sealed casing
121, which is formed of hard resin. 2A second ailr inlet port
75 and a second liquid outlet port 54 are defined in one end
of the sealed casing 121. Externally produced pressurized ailir
is introduced into the sealed casing 121 through the second
air inlet port 75. The pressurized air thus produces pressure
that acts to send the ink (the liquid} Ik from the ink pack
122 to the exterior through the second liguid cutlet port 54.

When the attachments 120 are received in the cartridge
holder 17 of the printer 10, the second liquid outlet port 54
and the second air inlet port 75 are connected to the sub tank

103 anda the pressurization pump 20.
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in Fig. 17, each attachnment 120 is fornmed by
accommodating an ink pack 122 forned of flexible
material in a sealed casing _121, which is fornmed of
hard resin. A second air inlet port 25 75 and a second
liquid outlet port 54 are defined in one end of the
seal ed casing 121. Externally produced pressurized air
is introduced into the seal ed casing 121 through the
seconblkai Fhenfertpbigeysl 8 The biessdirsyeel winotthusl> 1s

c S t t - t
e P | R Fhe Tl padk B35 o T aderoeach
attdriought t he0 sectind Inlquild icutdwgiplpicrd Sbhm Weeresttherior to
attachnent s re received in the cartridge | der
e A SRR Tt Sih e Lt it Bheet port- 54
chédid ey econdi aigrdlaid pof trhdd argiiednggied dor tt hes.
sub tank 35 103 and the pressurization punp 20. 39
Theffhes thel Cart4§ dpansienep |§hiui st Supplly e WSS 4ss

gréafdned, .0 the ﬂ{ﬂ@naelnqarcgsi I seahgd Gasiing 2L abe

each attachnment 120. The iIn is supplied fromthe
clasaeritom tidhe Sintherrstit gotrmsntral 20 adiragugharhdhd guitg¢rnal
pradl |y port 125. A check valve 126 is provided in the

?qu|d‘suppIy port 125. The check val ve 126 opens

when the external pressure is greater than the

i ntern; ressure. The check valve 126 cl oses en
et B PR S o i oder T Tt dra TS0

corHRSSH Q0 Ashd l1liuatiratethd 1V Fdgt 165 Ute xteRdlacharie 120
72 is connected to the [iquid supply port 125 of each
Ehrgiide Hifen tc ot sachiyddugh ittte toder ésponditg /i et giyd aghment

120-|:hl‘f§Ie g{hqct g}i&?%g%n@ O’e q:nia k ttalrll ﬁz’de%%et I%%e

éxtern ne the ~1iquid supply apparatus

1igqiG.d Fhersupplioparaeassur’e .of the ink (liquid supply) 1Kk,
which acts to send the ink |k fromthe external tank

72 to each 20 attachnment 120 through the liquid supply

porthel 2hipd ISy e Rire tdRHNE Bt NOSIRRErNd GuPESsUTe, which
but smaller than the air pressure produced b% t he

act§r§§gﬁgﬁghﬁﬂ5hJﬁﬁhﬂkzéerhghgu@gg@rnal tank 72 to each

attachment 120 through the liquid supply port 125, is greater
than the atmospheric pressure but smaller than the air
pressure produced by the pressurization pump 20 (the outlet
pressure of the ink Ik generated by the pressurized air, which
acts To move the ink Ik out from the attachment 120 through’
the second liguid outlet port 54).

Operation of each attachment 120 and that of the liguid
supply apparatus 73 will now be explained.

In the fifth embodiment, each attachment 120 includes the
check valve 126 provided in the liquid supply port 125 of the
attachment 120. The supply pressure of the ink Ik, which acts
to send the ink Ik from the external tank 72 to the attachment
120 through the liquid supply port 125, is smaller than the

outlet pressure of the ink Ik produced by the pressurized air,
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pressure of the ink Ik generated by the pressurized
air, which acts to nove the ink Ik out fromthe
attachment 120 through 25 thg second liquid outl et
port 54). Operation of each Ytachment 120 and that of
the liquid supply apparatus 73 will now be expl ai ned.

wh36h | fictetd ihdfe etfodinentk @achs -l aglienttadbhent 120
i ncludes the check valve 126 provided in the liquid

Ehseipph ytipprecazs ol qhied atithmant 120, e sigsily valve 126
£hipk ESPYE Es offtme'ﬂ%n%lrm&aﬁgtg%né 1SENG, ¢ hed nk Tk

fromthe external ta 72 to t attachnent =~ 120
presgonya t hen | puuw G uplpiws portto 1126 dtsasriaddrgr 1tdfan even

the .35 outlet pressure of the ink |1k produced hy the
o R b b Bt acrs Pl SHe IR Bt 72 =
thdé romidfematt achoment 120 through the second |iquid

outl et port 54. The check valve 126 thus closes if

the pressurized air generated by the pressurization

punpn29 £ | ot ocdhe, At d achirny 20, eval S hendihition

ink I'k is being suppli'ed fromthe external tank 72 to
punithe? Git tachmarndezd. Wsers W wiss gute mrfedddr ilzéd & r

' : . : the
QAT RS A R i R s ithe e
extextigrmal f tAnK afd AdHrenr a2Ur eddondie grextten ahaof tihke

att achnent _120) becones greater_than the ressure in
or Qi b i & S0 s Jitne e GRehe Vo eherge vaLve

124 hughd ntinaduciirg ddhe Henk nlik 1intieythe et tachmefient20.20.
15 That is, the ink Ik can be supplied to each
attachment 120 without influencing supply of the ink

Ik o t he ; [ i e e.
Th eq;k[egf%rle#' itf}{esﬁlg{]g c@?t%ﬁgg}eell%&lypslalr%dp F%)c% hy atthtéEl chment

12 Gatwtigdimenti nif2@ericia datstugpetine mtf. 12@ iisikpékf éattloy the
conpati bl e wi.th. the .pressuri zation, pu 20 20 din

re B NS eut ot S CEER e sy S CORTOR E e i TE

carl@idd¥oriraali sopesaticen efy the pritiRicemel® 120t hide attachment
ensured._ Further, since nodification of the printer 10

120 o5 gistdcsddar FARRET RS 4Cithy Esc Rre&sHriidge 198 ByP 20

usdde ratdraC BN ressurization supply system of the printer 10,

Normal operation of the printer 10 is thus ensured.

Further, since modification of the printer 10 is
unnecessary when replacing each cartridge 18 by the attachment
120 adcording to the present invention, an optional supply
system o0f the ink Tk from the large—capacitj external tank 72
is easily employed. Also, since the supply pressure cf the
ink Ik to the attachment 120 is set to a value lower than the
pressure produced by the pressurization pump 20 of the printer
10, the configuration of the liquid supply apparatus 73 is

simplified.

Accordingly, the attachments 120 and the liquid supply
apparatus 73 can be employed without modifying the printer 10,

while ensuring compatibility between the attachments 120 and
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25 120 according to the present invention, an optiona
supply systemof the ink 1k fromthe | arge-capacity

external tank 72 is easily fﬁployed. Al so, since the
supply pressure of the ink to the attachnent 120
is set to a value |lower than the pressure produced by

thé hei @n s ssuibiEzRy | O Prenfu207 Df atdnes i ipHeeys 130 2 i drhgump 20
configuration of the liquid supply apparatus 73 is

OL sHRp| PF¢ 2T Wetlob it nIBR LY hey st b chimerits 1190 dndf Hée

prih@et di SUPPHY. APPALAAIS: 3¢ ah e Rl oy ed whidaut
nodi fying the printer 10, 35 while ensuring

apedndtls bi ¥ i thubetgenl t3e supplchmentha 20land 41t he
liquid supply apparatus 73 and the pressurization punp
20 of the pressurization supply systemof the ink Ik
of Rbeerpimgties HOy. The, ald acduiend ¢ d2threndk tiho lauik £ifth

§§QB%¥ apparatus 73 thus stabilize supply of the ink |

SnhEIBETHof &S gt dUFi g B4 AP Rach e dcHnERC 26 of Which

isthe-diddd i ermipdigmntag thesink ik is met ainedjnAdeair is
i nk pack 122, which is received in the seal ed casing

ingroduche igresdiirg Zahcs g singchiaugducksd the ¢ kheasifade? in
' A t-he | - [ 10 .t l.e
thégg%él ng ig}ﬁssltﬁslé;én i ngSDt eglq]l%% Itﬂleogtn}??gn%{%hte%r}oﬁrk the
inlpaecK 222 Howewervergs da ian at taadaadntent2QAR 06f oFi glig. 18,
18, . the ink.lk be retain directly in.the seal ed
Ehe R d S FEY By HOR ek A I e dPe G S aeng 121.
An sl ehQasiorg 121 rand ithey ipf egsUrdez8dRidadi®ic 121 and the

i ntroduced into the air pack 122A. Also in 15 this )
DI ess88 L 495k Fldk 4k ledraseiaast rledivc ddicodt! rofPate 1224, Also in

thiad tachment, . 120AHy Lhe gy %%&%o%u%%@h e3RORGH NG L A the hment

pressure produced by the air fromthe pressurization
12Quy Zde Nedetssuret lhods efspronaliploy iteg thive pswpsiure produced by
ress of .the ink 20 Lk, which i,s supplied fromthe
the Al AR e P2 0T WREATHR & TG0y apparatus 73 1o
each attachnment 120 (120A) of the fifth enbodi nent,
the respective

el SRR HOR I e VETIRRESe o ne am
Tk, which is supplied from the external tank 72 of the liguid
supply apparatus 73 to each attachment 120 (1204) of the fifth
embodiment, will be described. Specifically, the respective

methods are illustrated in Figs. 6 and 13 to 15.

In Fig. 6, the position head corresponding to the
difference between the level of the ink Tk in the external
tank 72 and the level of the ink Ik in the attachment 120 is
applied to the liquid supply port 125 of the attachment 120
(120A) as the supply pressure of the ink Ik. Such supply
pressure 1is thus easily adjusted by altering the height of the
level of the ink Ik in the external tank 72.

In Fig. 13, the air pressure that presses the ink Ik in
the external tank 72 ensures generation of the supply pressure

of the ink Ik, which is supplied tc the attachment 120 (120A).
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25 In Fig. 6, the position head corresponding to the

di fference between the level of the ink Ik in the

external tank 72 and the leyel of the ink Ik in the
attachment 120 is applied to“the liquid supply port

125 of the attachment 120 (120A) as the supply

pressure of the ink Ik. Such supply 30 pressure is

thus easily adjusted by altering the height of the

| evEl BEgt hedinkhekain @ﬁ%s%&¥%r%%@ttﬁﬁﬁﬁﬁgﬁ the A Ik in

théLSln]E (‘?‘]1: rl{@ ESSUIE & nﬂaeélscﬁrc‘ CIﬁecfHe?hi%edﬂ;vulaglpyrté%esure of

ext er na 72 ensures generation o
th@rb@&ulb, v8hbi of 1$mﬁmgﬁd1¢@ NWNRHE|&ttﬂﬁhﬂdﬂﬂiﬂ&ﬁtﬂﬂi0A)

hpent 120 (12 | th
Suf b N e et i LRSS HEES A 1R G T JRAPIES O
adﬂﬁ@t@@%)@&f@ﬁ:&_{d‘ﬁmr@j dhersuppl o Presswie gfumgd hesd .nk
Ik, which is supplied to the attachnent 120 (120A). 5

Supply of the supply pressure is thus easily suspended

or Iﬁdri@t egs bylﬁoEEé of hik N operatdon of {heal raﬂ*ﬁmlment
134. In if the ink Ik is supplied to th

12y tﬂawﬁaemhrommi (gmunwmgm predse i laniish I:kwﬂpt K87,

of the pI re Sure |
Suﬁe%%yl y suspen%éjdlyl?prs Usted beyascloﬁpr 6%% |eﬁlgdse6é5é3%a a%JUSted
by ofortthes 11 oy dapmmﬂcﬁv.ofﬂtma:drﬁqw atuimans 0f. t he

liquid container and the air inlet port, the liquid
outlet port, the liquid supply port, 15 the check

valmes @idrthe exteidal s tank ofqdie dditHihsSURRY the air
app arat us accordi ng to the present i nventi on are not

inkeestrqctedo e slutthed inanist tdced lendstisvemtly. port,
thérrg: I%kegﬁl%derashtoo%e% hat: :hese <o igurald q}?%;[uﬁ%y Reply

various forms in accordance Wit
appanants efcddyel ijgroe sentt 20 pnwsemttl am.ved tiicouiad-es mod y

arat a ordln [ nt.. of .the
z e e T Gk 1 hvd T eert AR PR or dhcds 0
be t@ddi%taiddactm@ct M gSn A%UA tSROMWN raly Heg molQ,fi’dd in
| iquid supply apparatus 100
varlous forms in accordance with the intent of the present

invention.

A liquid supply apparatus according to a sixth embodiment
of the present invention will now be described with reference

to the attached drawings.

As shown in Fig. 19, a liquid supply.apparatus 100
according to an embodiment of the present invention is
incorporated in the printer 10. The printer 10 includes the
recording head 15, the sub tank 103, the pressurization pump
20, and the cartridge holder 17. Referring to Fig. 20,
attachments 220 are received in the cartridge holder 17,

instead of typical liguid cartridges.

Fach of the attachments 220 has an outline identical to

the outline of the typical cartridge 18 of Fig. 25, With
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according to an enbodi nent of the present invention is

incorporated in the printer 10. The printer 10

i ncludes the recording head 15, the sub tank 103, the

pressuri zation punp 30 20, ahd t he cartridge hol der

17. Referring to Fig. 20, attachnments 220 are
refecehyedcd NFide 2aS t4 i gdgenhol defuild,ocut st eadt0f54 and a

typical liquid cartridges. Each of the attachnments 220
SeRHed ot uttt e Pefeht [eadre dleBmehe ot g oif théollow
cad YR CR ok E TS A8 Dinkdi G 2, W3 s T&JSI&NCH trd

Fi g. , a second lrquid outlet port 54 and a second
regin. i nflet porend sl el defitnest gtomn Thdofves kgl looWwirst

casi ng 220A of .each attac t 22 ich is fornmed of
coffSt g CrrEr Sl e S0tk AT o B s tre
hoBbow ddgstig L x@Necti®nsgaiid thrmougl shighr d he igdedds 25 2
is sent out of the hallow casing 220A. The secaond air
SeCMtCPTITC T s FE @It FUHERT ‘FE ST 1S
sup BT QUI e M Chh Pr 8l zed Bl d dre MPRLW & finemothe,
exterior into the hollow casing 220A. 10 Wen the
attachment 220 is nounted on the cartridge holder 17

T R e

holatexr ICbnnectred dmidieer sy ttank sSEdbmahd ddeid outlet port 54

ressuri zatjon, pu 0 of the inter 10,

and (35S AT T Ty M (0 g s G AReRt dad 6r
cordfedidd d&) adid b e 22 i cameged S ithe 1$eCYhp 20

air inlet port 75 of each attachment 220 from i nside
of tthe midwcdd ngreatiAadivstal  end of the

correspondi ng i nk tube 62, or a tubular passage, is

20 connected to-the second |liquid outlet port 54 of

t hkaftaachmento 2207 f radm insiide glheerhbld owerc asimglea2@A ion

Th ir, detection, tube.221 and the ink .tube 6 r.e
bR e BB (e W1 1550 CAbig JS0R T ESta > of each
attepposimg 22nd font Hevdield owe ¢asilng 223AnglT@o@.r A distal

(ﬂeteg&{on tube 221 and the ink tube 62 25 are thus ,
NG Giinddte FHF SFRIGUTE SidpIyPEp P4 atds BIRP UGFAPGESade, 1s

connacted to .the second liquid outlet port 54 of the
attachment 220 from inside the hollow casing 220A. The air
detection tube 221 and the ink tube 62 are introduced out of

the hollow casing 220A from an opposing end of the hollow

‘casing 220A. The air detection tube 221 and the ink tube 62

are thus connected to a liquid supply apparatus body 100A of
Fig. 20.

The liquid supply apparatus 100 is formed by the liquid
supply apparatus body 100A, the air detection tubes 221, the
ink tubes 62, and the attachments 220.

As illustrated in Fig. 19, the liquid supply apparatus
body 1C0A includes the external tank 72, a pressure detector
223, and a pressure adjusting portion 225. The external tank

72 retains the ink Ik (the liquid to be supplied} and is
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Fig. 20. The liquid supply apparatus 100 is fornmed by
the liquid supply apparatus body 100A, the air
detecti on tubes 221, the 0 jnk tubes 62, and the
attachments 220. As illustrated in Fig. 19, the liquid
supply apparatus body 100A includes the external tank
comiZecttePpressthie det@ct ari qudizB, oIk @ s Iur & fadjaust i ng
portion 225. The external tank 35 72 retains the ink
attaclopent | 14 13 Be BifpplaedsRing 40k dovseded tTge

ord g secand. b quih puidiel- pord; 54,085 SACH 5 RhtaCh IR he
220 through the corresponding 1 nk tube 62. "The

Pregessigat det dotrar 223 id dthe toy 1ai tre pprids stre vgip Itibed seyrond
. ssuri.zati u 20.0of th inter .10 t.hrough . .
i Ll BREs B TR Reror ety S ALt S5t ion

tusnd22he dale detechien adiubs 22 polhta pr eUBeljusts the

adj ustin ortion 225 adjusts the supply pressure of
SURTHGY (THIET AT I S Wantl iy ot T ‘ex(S@iial T Fariicy #xternal

taflo tThe-seganddddd d opkil Lo RAd: 34,:4F Juhe AthachiRAkhrent
220. 10 The pressure adjusting portion 225 includes a

22{pressurizing portion 226, a release valve 227, and a
CPU (a controller) 240. The pressurizing portion 226
pressurizes the ink Ik in the external tank 72 to a

| evBle exoeedinyg ddipssuipp) wdS ipre Al d refl ddes a
ressur.ization .pu 0. The .rel ease val 227 adj S
pr iRy 5 asl B2y Aol dETs tiRe Vot bodar FES: POty (2
corftala eggnerdat.ed e the sRueSSUnZ idae themt PoB 228s88irizes the

. _needed. The CPU 240 controls operation of the

Inkyrlds diy i @336 PiRdn L2926 Tand Coperl&iiedn SEFeERé nfetBgs SUPPLY

pré§¥d%% 247 i %%%%%%ﬁ%%ﬂ@dhh @ OZ%Qte%%oneﬁbggglvalve 227
generated by the pressure de%@c or 223. In this

adJwgrhiserchet keippdpplpyepeassuby of lehe gk the psesetirtgagion

o168y B {ssh N PR R iR A R, - 2fna e Bt ans
TheofCPUhE 4orbnarcdfs tieration of the pressurizing portion 226
and operation cof the release valve 227 in acccordance with a
detection signal generated by the pressure detector 223. In
this manner, the supply pressure of the ink Ik is set to a

level equal to the pressure detected by the pressure detector

223.

In the sixth embodiment, the volume of the portion of the

“air detection tube 221 from the second air inlet port 75 to

the pressure detector 223 corresponds to the volume of the
space for detecting the air pressure. The volume of this
portion is set to a value substantially equal to the volume of
the space for receiving the pressurized air in the typical

cartridge 18 (see Fig. 25).

Next, operation of the liquid supply apparatus 100 of the

sixth embodiment will be explained.
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air detection tube 221 fromthe second air inlet port
75 to the pressure detector 223 corresponds to the
vol une of the space for detggting the air pressure.
The volune of this portion set to a val ue
substantially equal to the volunme of 30 the space for
r ec@h¥hnghé heignesssipged apparstiherdyp€alhe sixth
cartridge 18 (see Fig. 25). Next, operation of the
empo YRS uppl e @At 20D G ihdasibalamodiaterd
redM i B 45 ~Mhen; [ qui y
e%&$$§§§%§&?%332$qﬁﬁ2§§?gt% enbo(i ne#fgiggﬁiggi'egﬁ)ﬁ che
prepeucarad]wyel ol mert ioh &% sumpl lacerdmt iofk tle to the
| C cartrjgdges .18 (see Fig. 25 t he ressuy.e
relPLER (AT O 22 S TLdnddsd e B e to he
air gooschung: head HD the thel rstppl 0 pr ess Ul GRS 1IN
to the air pressure set by the printer. 10. An ink ,
SUDR-BE ST T 3t i}g?PVJﬁ%ﬂm 5 &b PHEV i e 1By e natan d 00 1s
thisd RRbnp APRArAtUS L QG d S n it BUS Cqmmatidle Wi ithe Jikn (the
_pressurization supply system (the |Iiquid
11 et Sre Fatt iomp tsiupplSppn/ist s orovirded ied ey the
Uy jizat | u t nrinter, 10... Thi s _ensur.e
or SRS B, st il Forparte, BB Rornay
oparepiiagealyi [ihey hetntean Itthe i nk pressuri zati on supply-
system of the cartridge 18 and the ink pressurization
15 supply systemof the liquid supply apparatus 100 is
enstH£d. i sthe-dgika ddat sl it suridid athd riom the sextarhalion
tank 72 to the recording head 15, allow ng the _ _
SURR Y teiS LR (o der &8¢ tAdaes 11y, anParthiec dindr Pyessiweization
[ A t:i [ h [ I :
S T hog e By e BB BT O e s e
Thegiimkprids sur ehgensuaped oy ftrom hes swtiezakilomaplkmi22@o the

f 1. rinter 10.. Thus he pr.intin r f or mange of
el B T e L S 2SR Formany,
‘Partdeoias lgquithal erestorkthadipesitnitigngopeibar meBceupbltibe the

. _.recording head 15 with the typical cartridges 18.
LUKt - né Skt aihienee 236 Beoae GERBFETS. catal to the
alr pressure generated by the pressurization pump 20 of the
printer 10. Thus, the printing performance of the recording
head 15 with the attachments 220 becomes equivalent to the
printing performance of the recording head 15 with the typical
cartridges 18. Further, the attachments 220 become usable
simply by replacing the cartridges 18, without modifying the
printer 10. This makes it possible to employ the large-

capacity external tank 72 as an option.

Further, in the sixth embcodiment, the pressure adjusting
portion 225 detects the air pressure applied by the
pressurization pump 20 through the second air inlet port 75 by
means of the pressure detector 223. The supply pressure of
the ink Tk is adjusted in accordance with the detected
pressure. The supply pressure of the ink Ik is thus

accurately controlled.
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25 sinmply by replacing the cartridges 18, w thout
nmodi fying the printer 10. This nmakes it possible to
enpl oy the | arge- capacity eﬁéernal tank 72 as an
option. Further, in the sixth”enbodinent, the pressure
adjusting 30 portion 225 detects the air pressure
applied by the pressurization punp 20 through the
second air_inlet port 75 by neans of the pressure
det €82 bFObo3nT THE Bipprir prieasiites gty ke Brkter i is
- ad : ! i th h ' i
© %ﬂt%g%ﬁé%?ggg{ﬂe of qﬂheﬂ%{;eﬁ%igﬁlﬁ%& %—i dges 18.
Thgecurfat@ly wohtroldedhaAGpContiai itig ofeddrel aiir inlet
sur e the printer .10, s ut ed based o
be Igﬂ!o gf%tutir Oo n% - ?%Semiey pcl{ectaq Ctok ?r%l%g ges gf@.ascel'ﬁ”h Lfgl,f fgrent from
thd heo Molainef ofhd hepspack f risraddm seconthaaigrdgdigti z=2d air in

ort 75 to the pressure detector 223 is greatly
Sagit 1TUgAaT O (4 U1 T SC e Epade & Gitoblen may occur

in HHHd QUG NG e presaid zed Aidhd i 8CREdiHAIGe L8nce
erroneous detection of a problemmay occur in the
thgrjqliaresi®@f HovisfersPaae T i csisulds temiddildentegusilnge each
\, f S . tanti.ally _equal ,
oo e o ey R s aar o e T ¢ Toitadg e Bhincer
10 dld owengpttehestaidint.er 10 to operate stably. Next, an '
exanpl e of the pressure adjusting portion 225 that
adj usts the supply pressure of the ink 1k, which is 15
suppbitgd 4 eRdAnie ederda etz fd ke iHOWdtion 225
supply  apparatus 100 to the second |iquid outlet port
thady agfusden thet caeRienPr22eura Of Baceipkailtfed vhASht AE
I djryst i Rti , ~teh i £ t
S o s s EPas b T 26 er5, T AT 5 PR Yo
apparsitoyped C 0200l thei gecnd dikufitl devileé 282tf Gdcbiforsch
L,essur.i,zi ortion 226. The lift device 232 .
att%%&‘%%ﬁasez zsﬁ%ﬁo%% N %Latlﬁlgééxt éﬁsnglhet RARSTZ s afifésting
pormont édbandha movaklenporstir-ontu2d2bsaswnwhiehrtibe. 13 to 15,

22,e>étn%r Q%I m%@nl&?%mﬁor}r/g%r_]t ed. The external

In Fig. 22, a 1lift device 232 functions as the

pressurizing portion 226. The 1ift device 232 has a base 232a

- on which the external tank 72 is mounted and a movable portion

232b on which the external tank 72 is mounted. The external

tank 72 is located higher than the attachment 220.

In this pressure adjusting portion 225, the position
liquid head corresponding to the difference between the level
of the ink Ik in the external tank 72 and the level of the ink
Ik in the attachment 220 is supplied to the second liquid
outlet port 54 of the attachment 220. This structure makes it

unnecessary to provide power to generate the supply pressure.

The height of the external tank 72 is adjustable by means
of the 1lift device 232. Through such adjustment, the extent
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25 tank 72 is |located higher than the attachnment 220.
In this pressure adjusting portion 225, the position
l'iquid head corresponding to the difference between
the level of the ink Ik in $he external tank 72 and
the level of the ink 30 Ik in the attachnment 220 is

of StRP| p&di £ Dot hPli@E@Wﬁjeédi auidi croutd el PortndL YHpth@ressure
attachnment 220 his structure nmakes it unnecessary

of t phor bvk dekpolerre@ i bieled at e t he supply pressure. The
hei ght of the external tank 72 is adjustable by neans
35 of the |ift device 232. Through such adj ustnent,
theTbuﬁenby4dpenétth@ pbeiliﬁm dévﬂﬁ@ headin wivcte getrslence

s the s ssure of t n Ik, is reqgul .
BT Bl O el didig oppad A Gao
adﬁﬁﬁt@sﬂﬂﬁdﬁﬂﬁﬁu%ﬁm%é§hﬁﬁ1dﬁ”ﬁh@ fﬁktm@1ﬁfQ§ﬂkw%l equal to
det ect or 223 e CPU 240 adjusts the supply pressure

thefa} hed T oic Hie t3EneTahad gudle thy eqsi mat igiedsiie 20.  The
prﬂ@@ﬁ{@tﬁ&ﬁynﬁ Prepsyfd %dcﬁr@am% 1€, 5 i i3fd g

per f or mance of e recordin Wwth the
atmqrmﬂmt%z@zmwmm@qmmmmo thathatt ¢f case with

W, t-h al cartridges 18. In Fig. 13,
th? lcal Ca(%éﬁgaunc %ons as the pressurizing

portlon 226 In this pressure adjusting portion 225,

the su ydﬁgessure of the ink Ik sent to the second
15 1% qUi % ol ethpottr st hife Bitaciehta 2249 s

prafairied By ddha i @ oy essi Q:Hl@fr%%teﬁzrteo a%f%rﬂﬁttﬂi‘l% bkt ion

Ik out fromthe external tank 7 Supply o

2255u|c¥ﬁ16y PRSSSUTE G UL é’éisa |Jy1ksd§<pém@d tor tdj wstcedd
#ﬁ/ ('ﬁ%trlc%# ' ORSS %tf' Cgllle 1: %nt din ]sﬁ%'ns?u(}e@ %?/ the
n kg 14, 't 13. the

e alr punp unc I'ons as
almpressiaura nfngioraden 226enthithepriess urke cadj fstomghe

orti.on 225 _.als res. generatiqn of the Supp
ex BRI R Tite GHER O (G BROv BHG SBitah e roHGe
easiiatyﬂl%ejtﬁefﬂﬁié&lcg:htac@fustﬂe@ %y emrmllltr@%p@am@nt e the

hei ght of each attachnment 220.
air pump 13

Also in Fig. 14, the air pump 134 functions as the
pressurizing portion 226. This pressure adjusting portion 225
also ensures generation of the supply pressure of the ink Ik
without providing a difference between the height of the
external tank 72 and the height of each attachment 220,
Further, the supply of the supply pressure is easily suspended
or adjusted by controlling the operation of the air pump 134.

In Fig. 15, the liquid pump 137 functions as the
pressurizing portion 226. In this pressure adjusting portion
225, the supply pressure of the ink Ik is generated by the
pressure of the liquid pump 137 that acts to send the ink Tk
out from the external tank 72. _Thus, by controlling operation
of the liquid pump 137, supply of the supply pressure is

easily suspended or adjusted. Further, through such



10

15

20

25

30

35

Further, the supply of the supply pressure is easily
suspended or adjusted by controlling the operation of
the air punp 134. 1In Fig. %g the liquid punp 137
functions as the 30 pressuri %ng portion 226. In this
pressure adjusting portion 225, the supply pressure

cowird NeindgK ke i sugenerdadsne tde tHy essurm ofart e adjusted
liquid punp 137 that acts to send the ink Ik out from,

Lo tHee eb@ e hat ItBhkE T XheTRIS, yeshts ol ithe dyésatitdration

purd 2018 b O O PUITD. A3, c SHPRI 36 QL U SURRING RIi§SSWNet port
i's 35 easily suspended or adjusted. Further, through
75 such & 8resohtiral 1Bmigititrie msupplynapraes sur éhef ardetionk 10 thus

can . justed .to the l.evel e | _to the ai.r
be%éété%sé uercgflo‘?a %n:t Stroestshuer ipzrajtnltolrllrl 9 ueﬁ:puﬁof&an\ﬂwel ch itgl € case

witintttogducgsh ¢ ot Aikyegedand air inlet port 75. The
resulting printing performance of the printer 10 thus

5 becones equivalent to the printing performnce of

thergasey. Wwih dhe dmpiGaly casd ridaesi ks d frg. 23,
the air punp 134 functions as the pressurizing .
Prefovtl i R G0 MHeT] A€ rac k3@ riks Dasdeiliéd isn relgeiveg in the
n 7 f r eni al .. Ihe :ai
o A BlcEs T UG Bre g e ich S0 ai by SdcupEE 24
intimtduddee flextenmrassiarnk sizh tadsus isemdiasguree intle the

from.the in a 130 ta the second liquid tlet
eIt 1 it HRBL TG E T reddire 6 dot RGO
13pard itofe 225 dmiCl1Udes da callee 239 tamd aflehealat@achment 220.

control section 241. The valve 239 is arranged in the

Thee gt i%ﬂiQﬁﬂén@U®§rﬁéPﬂwﬁ?@him§l§dﬁﬁe§sﬁ@#?§t?éﬁ and a
vaISPRIht RAS S 9t ondi Ng Fiomhe exiernal, tankes2 iho the
the second liquid outlet port 54 of the attachnent -
corZZ@EPoTivd ngalivek  todnst 156),  sdgidhon s241 reestsiuglis adgpenativpiply
of. the valve 239 s t hat the.supply -pressure of 't
pasBadd TR I s Mol SRR R SRt Rt
ligiiel pressur ipeatt G punh20 a twhictimens  2i20t.r odheedralve
t hrqugh the second air inlet port 75. The CPU._240
confriind oS 4TS G e CPRE ToaRy PRGN SdciTen v24Te 389 5O
tha}h%?@ SURWTR 134 s38ds otfh@ nienk nikk Tfr @acbhe sext@anako the
an
air pressure generalted by the pressurization pump 20, which is
introduced through the second air inlet port 75. The CPU 240

functions also as the valve control section 241,

The air pump 134 sends the ink Tk from the external tank
72 to the second ligquid outlet port 54 of the attachment 220
by pressure greater than the pressure gensrated by the

pressurization pump 20.

The preassure detector 223 detects the air pressure
introduced from the pressurization pump 20 of the printer 10
through the second air inlet port 75 of the attachment 220 and
the air detection tube 221. By controlling operation of the
valve 239 in correspondence with the pressure detected by the

pressure detector 223, the valve control section 241 adjusts
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72 to the second liquid outlet port 54 of the
attachnment 220 by pressure greater than the pressure
generated by the pressurizatégn punp 20. 30 The
pressure detector 223 detectsS’the air pressure

i ntroduced fromthe pressurization punp 20 of the

thersmdel v 10re d hieuighr tthes secontk aiwhid ets pAfdp 1A= Pffrom the
the attachnment 220 and the air detection tube 221. By
exeohtd bl 13y bperatiioh Ticame L@l ogd gty port 54 of “the

At COEEespongdence with the pressure detected by the 35
pressure detector 223, the valve control section 241

adjusts 49 the supply pressure of the ink Ik, which

is supplied fromithe .external tank 7 t he secon
| o Rt e S e S T g P S s RS P e
suphl ¢ pressufe @fljisd gk pof ti Ore 228,y Hiplandefd tde adjusted

s I ressure of the ink |k is easily suspended or
BY S hsTRLTe byt e v SR KB4 Dl Sttt (LRI T Raerat lon of

th&OH TRl S oper at i ahof, g, Wl 8. 23%orWdingmg, t kh:r%%rﬂlpply

such controlling, the supply pressure of then
Pressyng ush ddig d-itthd 4 evelaceifisdled d-a Harel G eaiel maasdurte the

a1 L Dbroduged framdne. PrEssinh LA BUTH 20 o brayaho
t he second air 1nlet port : e resul'ting printing
thperdhorttencecaindg ke rpriimitear gid-tt M, batenmes sequiival entinting
to the rinting perfor ce.of the case with the
peRgRIc it (ot e 18 ATSS, HHS PR FECgRANT to the
pr ISECHH P h 24 ridh cdjdss tr Heh @ a5 Rl L RIHeS SWia ofl the-tmkiges
'k, which is supplied fromthe external tank 72 to
184 he second liquid outlet port 54 of the attachnent
220, by controlling the operation of the valve 239

directly by 20 the air pressure produced by the
pr &slsiri Zdtd o lptnr 20 wfl tdeectipm mddr nkQy, sfdgust the supply

exanpl e.. IL.n the.liquid.suppl.y apparatu ccor%ﬁn tQ
P By lert'® Verty of itHe & © PReE porer (hE FroGrRal
tardutizettpaitis, seaendd ifiidigtd aiut lietl eorpors, ofhehe attachment
attachnents, .the external tank, the ,
220, by controlling the operation of the valve 2389 directly by
the alir pressure produced by the pressurization pump 20 of the

printer 10, for example.

In the ligquid supply apparatus according to the present
invention, the air inlet port, the liquid outlet port, the
first air inlet port, the attachments, the external tank, the
pressure adjusting portion are not restricted to the
configurations of the illustrated embodiments. It is to be
understood that these components may be configured in

different forms based on the intent of the invention.

For example, in the illustrated embodiments, the liquid
cartridges have been explained as the cartridges of the inkjet
recording apparatus (the printer) by way of example. However,
1t is to be understood that the present invention is

applicable to different liguid cartridges that supply



10

pressure adjusting portion are not restricted to the
configurations of the illustrated enbodinents. It is
to be understood that these_conponents may be
configured in different for based on the intent of
the invention. 30 For exanple, in the illustrated
di efdbogh trent guidderd i e d cayddti dgephavierbeen The liquids
. _explained as the cartridges of the i nkjet recording
ln%blb%? AFUCT tHEE P it e By ey G Bxdnplter mseifgcturing
appdridSud 0 DEdeIsStod. tNal [he PIASEH JIMeNLIRQNY 1% rning
5 appllcable to different liquid cartridges that
el%@@pﬂ)@e%mf dfmq@nemtm i Guirdsa o A4 qULE ejaant mg)loglcal
e | 1aui ds cIu e cal or terlal used b
or 8L Sie e e dech g e e Tl e e
naterlal (conduct|ve paste) for forn1ng eIectrodes of

organic E spl ays or FEDs, and bi.ol.og 5 organlc
bl | SHORNE Dyt et 1 rACUr S b thas

thd tplscm;ﬁ@ 0 AP e Ha bd @[&%cﬁﬂ@d | i@d nichf fbe;rﬁerrt stpié%tlflc

the present invention may be enbodi ed in nmany ot her
fogpedi Filoult shama i it Uir depdre isig Hirlomnt eopsi Of the
ineaPR& P f tfheeﬂe%r%venéﬂe‘”bre&%{f s ntt g)%t Rre3QM +o be

Invention is not td be mted to 93 gi ven
1inhigreal o bute n&;tmela'rmjinferememmhl mlrthma@cdr@enmﬁﬂfled

. .equi ence of t appended clal 51 CLAINS: 1., An

wi G AR Al e ons L ST
[iquid ejectlon apparatus (10), a liquid retainer (18)
being 5 detachably nounted on an nounting portion
(17) of the liquid ejection apparatus (10), the
nmounting portion (17) having a liquid inlet portion
(34, 95) through which a liquid is introduced from
the liquid retainer (18), the liquid being supplied
fromthe exterior of the liquid ejection apparatus 10
(10) to the attachnent (19, 74, 77, 80) through a
liquid supply passage (62), the attachnment (19, 74,
77, 80) being ‘
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characterized by: an attachnent body (49, 78, 81) that
is nmountable on the nounting portion (17) as a
repl acenent of the liquid rg%@iner 15 (18) ; and a
link portion (60) that defin a link passage (61),
wherein the link portion (60) is arranged in the
cratgschment body (49, 78, 81) in such a manner that,
when the attachment body (49, 78, 81) is nounted on
the nounting 20 portion (17), a downstream end (60b)

1. Of Aﬁea’&ti‘&‘hrﬁ’@z%@agﬁa(ﬁl) 18, pas) tiened idd, fiegpecion a

to and connected to the |qU|d |nIet portion (34,
ligsd eiirl Wier e&ﬁp@?mstk@amaerﬂdqtﬁzh)raﬁaltﬂﬁe? | (IqUi dpeing

62 t b| t
ac Py ARRAAASL ()0 S ERINGH SRS £ PR IPRI T3 Fldta
e eéﬁfh)on anpTahﬁatatst achme,ngt}(el%od"ftltrﬁﬂ,plcﬂﬁ?(lcﬁﬁcgﬂdl I’]T(@gg@lg a
aracterjzed j e Link portio
11 et Byl | S 14 T st A ad)
intheaddapi d-autdiat 135( dﬂﬂﬂﬁﬁtéfﬁgrk¥¥ % Q§R§QH_ i #eing

mount ed on the attachnent body

SURR tirchrerm (U9 exdeoriding cth:q éwuﬂcbrejgctlon apparatus

h tqt 8
PP b te e )y e 1o e Aty 1o e
Su]_:tlzhley Ipnacpiadyeb 2( € 28 ,e dtticorn taqymdnrraetis (1BQ) Maviivg &M )abeing

outlet port and a liquid ejection head (15), the air
ﬂﬁﬁ4 B¥%6) being connected to the air inlet

pOfatn (é@adﬂi@hﬁ heody quig regaiger (hkd) i momiad oh the

t he nounting portlon (17), supply of the liquid 5 from
MOWHd g qAtd et ailner 3E18) r@é’]{aﬁ@mﬁn&upé éféct |1&Nll@eé'@talner
(16)LS)andei ng permitted by introduction of a pressurized

air fromthe air outlet port (26) to the air inlet

chaﬁn‘delrnk( ADritimrougit Hdrataide fimlest gpdritnk 46)ssaaed (61),

USRS LRI (49 (il e es. 10
attdcdsieng thely (49, 78, 81) in such a manner that, when the
attachment body (49; 78, 81} is mounted on the mounting
portion (17), a downstream end (60b) of the iink passage (61)
is positioned with respect to and connected to the liguid
inlet porticn (34, 95); and

wherein a downstream end (62a) of the liquid supply
passage {62} 1s connectakle to an upstream end (60a) of the

link passage (61) of the link portion (€0).

2. The attachment (19, 74, 77, 80) according to claim 1,
characterized in that the link portion (60) is formed by a
cylindrical liquid outlet member (60}, the liguid ocutlet
member (60) being detachably mounted on the attachment body
(49, 78, B81).

3. The attachment (19) according to c¢laim 1 cr 2,
characterized in that the liquid retainer {18} has an air

inlet port (46) and an air inlet chamber {41), the liguid
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air outlet port (26) when the attachnent body (49) is
mounted on the nounting portion (17). 4. The
attachment (74) according to_claim1l or 2, 15
characterized in that the Iia id retainer (18) has a
first air inlet port (46) and a first air inlet

ejsbaideragddratusheld) quidiey ecd i o apparet YsoktlYnd a ligquid
including an air outlet port (26) and a liquid
cJeF et onekeatl ph5) the nelniqulela groplr t26) ml%uwnected

toCoRRest £dif pat hsoft r84¢@ailghdnl ea;se pof uf&ﬁaem%ﬁ hg A0 i 5

l[iquid retainer  (18) Is nounted on the nounti ng
mopoed opn (1174, mowupiphy mrthml llﬂ,l)l;d wmm;t hef Iulnmilquuld

e ne 18) to the c n he (1
fr%%r?nh?tfed&%& n??aoja%%ﬁl n of aﬁb JS%LH acfst)r Cfr%glneigad (15)
betihe pérmOUtd@tbportt {@)ctont her fd rpsﬁesaemmz@“ti %tlr from the

chanber (41) through the first air inlet port (
2la OB WHt et ni{te et tilthritht Boest (4o ¢ Heb Yirough the

ait Nohudes; & seeond ald inlet port (75) that is
positioned with respect to the air outlet port (26)

\Ahe‘ﬂmth%llat’tﬂa%h@r‘émcfhi@@yt Rary (49 bt deeonindigides a

Ao 17) d
bl ;g; df:}?oo hpﬁw eaibglsogu]?ll igjoa&rl? S 4 nt ré%uce g the
aln‘ raam e gm:rt o(d) etwlrpm ttl(eZ(‘a)ttatdlfnmrgh ddwy sEeEond sainfounted
et rt. (75 en t attachnment body (49) is
on ﬁir)['tﬁ nécg’ quhég% T ngﬁﬁmti on (17), the second air
i nl et chanber (76) having a volune smaller than the

volume of the first air inlet chanber (41). 35 53 5.
4. TheTfaQtéa%wﬁer(@o §7 Be coreR LD et o haim o 0;_r

(1% &E([jzl qui cfhg'}he%:?lecoﬂné ﬂl;hacﬂl%%céﬂé)ﬂ} nggéafge
fll($9£6)altmaltl’ll€d1)mmﬁ1 s(4te dndqui deJrrHtetalpcoerl@”t (Baney) (
the r%rh%cj(&g};“ctdthg%neja\%%{ o a(ﬂo(f lllﬂc&.uﬁgl 2 rmv(%g_lér)e outlet
poriet \EBN A GPe @ iiat %jml@rblm@ed(lfst atteie tdie lduglied port
(2%%%%%5 nc ud| n%?g ﬁt}l&r st a&&ntl%glteft, %rttl o{rlm)t r\]«%en the
liguid retainer (18) is mounted on the mounting portion (17),
supply of the ligquid from the ligquid retainer {(18) to the
liquid ejection head (15) being permitted by introduction of a
pressurized air from the air cutlet port (26} to the first air
inlet chamber (41) through the first air inlet port (46); and
wherein the attachment body (49) further includes:

a second air inlet port (75) that is positioned with
respect to the air outlet port {26) when the attachment body
(49} 1is mounted on_the mounting portion (17); and

a second air inlet chamber (76) into which the
pressurized air is introduced from the air outlet port (26)
through the second air inlet port (75) when the attachment
body (49} is mouﬂted on the mounting portion (17), the second
alr inlet chamber (76) having a volume smaller than the volume

of the first air inlet chamber (41) .
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contact portion when the liquid retainer (18) is
mounted on 10 the nounting portion (17), whereby
openi ng the |iquid passage 96) for permtting supply
of the liquid fromthe |iqui retainer (18) to the
liquid ejection head (15), and wherein the attachnment
5. bodynhé 8}t abeReh ACl Bidess A SLEORNE tEOntAGE PQd+ ioN
(89), the second contact portion (89) 15 contacting
t hechdvapterhgadein (Yt t reobeathe emaablen madygratus (10)
99) ] chy a-Bnn op S EWeITT S e
ha% 9%)1%1%?1& %l‘—‘wégc att a??]err%ﬁt hESO)C(ye‘%Sfl])hﬁlds érj{%us%tg%g {?ﬁgt htehat
commamt $ ngheolidqwid (AL ROrtEloThe3 bt tBchnentte80)iquid
.accordi.n 0 .one, of clai 1tao 5 aracteri zed
3 R e | T e R (1 St gt Fones
thé I gL i P £daPOr {ION b wiast earl il gadnethd rromldded
liquid ejection apparatus (10) being collected through
statry e stiqdikd erdhaidiarl i Mt pyrtubmdvied itid IGHHEFC
- . o nth . L
po{(%c%tl' \?Ehheér éﬁ]vagiv\%az% e li qu?gd%ccﬁ%lglc;[ or (é%)g)yﬁg:rhléo?;tresdt :
corgtact post tdronispacd flriom ide cataiashments tbady mc@n)teca on
te liquid .passa (71 xtendi ng .from.t he . t
end TR L8 R B 0 e P R e iR pessaae
(9dodiof §Yrritrdirer dupglludess a heseciond dvastom Ithguild quid
inlet portion (86), the waste liquid drained fromthe
re IR 6] BotiCort Hbparatics GUET b8l 2 rirdduced | nt o
theyseeond waste-dd shichi Medy Pt o B6nc sk thesecond
attachment body (81) is nount'ed on the nounting 35
corggrali gre{ipn (38 wadtce 9 grassade ROFDLdge| 1R
- 0 e te |iquid.inl i
corfgf P mtballitt T UED) T Bl ok SoyRG hmoer
(99f iol @ursh B meourer mschar agteer itded liinutilvatatssada guied when

£ GREPE LA Bach Havind i G d ol Bt 6 RogiFiom

(1744), the liquid retainers (18) being nounted

6. The attachment (80) according to any one of claims 1 to 5,
characterized in that the liquid retainer (18} has a
first waste liquid inlet portion, a waste liquid drained from
the liquid e’jection apparatus (10) being collected through the
first waste liquid inlet portion when the liguid retainer (18)

is mounted on the mounting portion (17),

wherein a waste liquid collector (70) is located at a
position spaced from the attachment body (81l), a waste liguid
passage (71) extending from the waste liquid cellector (7C),
and

wherein the attachment body (81) further includes a
second waste liquid iniet portion (86), the waste liquid
drained from the iliquid ejection apparatus (10) being
introduced into the second waste liquid inlet portion (86)
when the attachment body (81) is mounted on the mounting

portion (17),.the waste liquid passage (71) being connecled to
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on the nounting portion (17) in a state arranged in
parallel, the liquid inlet portion (34, 95) being one
of a plurality of 10 liquid %nlet portions (34, 95)
provi ded in the nounting por% ons (17), the liquid
inlet portions (34, 95) being arranged in parallel in

theoseespdncdesnice W din d hienldgubsl-oldil etgse)porti ons (44),
and wherein the attachnment body (78, 81) has a shape
15 corresponding to a shape defined collectively by

7. theThéQ&tQacﬁﬁéﬁt”SVﬁ (48) 55@%réﬁﬁ@”@th%Pcﬁﬂeﬁﬂﬁ claims 1

attachnment body ( In the state arranged in
toplarallel, the link portlon (60) belng one of a

I 6 d.
gt?Eﬁ%££¥¥8%l%é&kygoa%igné?% f?? cﬁ%%ﬁ%;( }kﬁfrﬁfe of
a ﬁKUEalamgemnlnqumdﬂﬂeﬂalﬂemxntm&panﬁ&n&avmﬂdrmhﬁllquld
d inl et t (3 5 . A | id
ot Lt PR 0 P A SR bouncea
on Mhe flourSOnAGEHF Tfjld}g t107)2mh ANesQfte 22 HrRid® ih tarkllel,

an external retainer h_%;narran ed at a position

the phicddld fimohfi & e it hiveht 909 beAqg Pre 8d) 2 tHeirality of
. er ((F a| ' at.er I

LR e B e, (P G R RO e KR
podtiiguisd Slippl yth{msilsagﬂc{ &Zn)ldmaiomﬁmmct(§4t,h@59xtb@r1m@l

retai pner (72) t.o.the attachnent .t he
ar B T, S UG e b ARt i e L i Syt et
podigidre @4a)gchyrent (19, 74, 77, 80) t hr ough the l'i quid

supply passage (62) ui d cont ai ner
(OB T RS oot i) po Por ER of

codrddftHid R a¢t 0N BRRAIARLUS ddl Qo1 11he 1hiqui ¢y %Jh%ctm%ld
appar at us (10) having a liquid ejecting portion (15
retaidiens ail8pridesurara mpygdrad (ml (tzee) & tttees Hmeopdi chody (49, 78,

81)CaNt AINers+3 (12 b ng s¢harackerd;zed By ) 5 ny portion (60)
being one of a plurality of link portions (60) provided in the
attachment body (78, 81), the link pecrtions (60) being
arranged in parallel in correspondence with the liguid inlet

portions (34, 95).

8. A liquid supply apparatus (73) characterized by:

the attachment (19, 74, 77, 80) according to any one of
claims 1 to 7;

an external retainer (72} arranged at a position spaced
from the attachment (19, 74, 77, 80), the external retainer
(72) retaining a greater volume of the liguid than the liquid
retainer (18); and

a liguid supply passage {62} that connects the external
retainer {72) to the attachment (19, 74, 77, 80), the liguid

being supplied from the external retainer (72) to the

~attachment (19, 74, 77, 80) through the liguid supply passage

(62) .
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an air inlet port (75) through which a pressurized air
is introduced fromthe exterior, the air inlet port
(75) being connected to the_air pressurizing portion
(20) when the liquid cont ai her (120) is nounted on
the mounting portion (17); 10 a liquid outlet port
9. (54) thatidsceonaected(1D0t hehdt gk dno@itﬁﬂ:tli@garp(zrtrdcﬂmting

: when the |iquid container (120 nnunted on
soldd : 420

ot iyt portiBntq B nkdt émivalméw art Wiy tihe liquid
ejéﬂf&g%ﬂﬁ&t{;lg))l'}%’Uqugc%tlai'cgﬁr d 2D ity igh ithe (15)

air inlet port ( a liquid ( s sent fromthe
and! | afui af 1 5 el irein g 12t ian t )1 quiad ldjatid mpntainer

%rtgeorh C@athrog‘g_,lbzec{ t]De 'I iquid outlet port (54) by a

pr'essur genera air; aliquid supply port
(12&) d4iwr ougletr/\/rp@mtth?ﬁl Hmn'rcd;g(ﬂ k)hidis syppddedied air is

the hﬁ%ﬁ g co alner (120 pﬂﬁ“%d%gfa %hegﬁxﬁﬁéy I(l?%éng
rﬁl’&?&‘ed’&id"itk(el%@r Qﬁ‘?éyﬁﬁ: opefy Wi i3 @thenddn the liquid

pressure of the liquid supply port (125) is greater

cottipd &h ﬁlri?t%rr%aﬁ MBS eToftith@qunguing eFHPpdrit) /
(129)5 t L. re i . .
ar gagtlelr %fég?&%ﬁhal htg}deﬂgslsg{ g'acjnf?):'.r A | iﬂéjuitgle liquid
e’ eeam‘pig/ pa:prparcat usl )7 hechartactierguzed doy:tatimed i{quiod is
i ner_.(120 ccording .to cl |n19 and an externa
mo R oy R R P B HappPyLEy | s PReair is
in@r)dcﬁ,fde@l ltlﬁ@:k thé2)] ikgiing cennaeled oo thJrilelglhd the air
supply port (125), wherein the I|qU|d supply
inlgdngcatus /573) gdneraces &) Fressiite thicghdh et RdmuiKe

corAldsRhenig) prt%S%% e l"’l%%uqoelé%%lc)ﬁln%r e2341i@rof( 1t5ge through
l'iquid supply (1k) supplied fromthe externa

the 22)uisl tOh@JJatqlmOd?ts updly bpyoet preesres@enttatad b(:(wt@e
Isupply apparatus (200) that supplies a liquid to a
Ii qui d ej ection apparatus (10), the liquid ejection
appariatqisid Hjoavigrg ta (125ui dhejoeeth mdiper tihen 1(H)id (Tk)

is %upplled to the liquid container (120); and

a check valve (126) provided in the liquid supply port
(125), wherein the check valve (126) becomes open when an
external pressure of the liquid supply port (125) is greater
than an internal pressure of the liquid supply port (125), and
is closed when the internal pressure is greater than the

external pressure.

10. A liquid supply apparatus (73) characterized by:

the ligquid cecntainer (120) according to claim 9; and

an external tank (72) that retains a liquid supply (Ik),
the external tank (72) being connected to the liquid supply
port (125),

wherein the liquid supply apparatus (73) generates a
pressure higher than the atmospheric pressure as a supply
pressure of the liquid supply (Tk) supplied from the external
tank {72) to the liquid supply port (125).
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5 pressurizing portion (20), and a nounting portion
(17), a liquid cartridge being nountable on the
nmounting portion (17), the %%qUId cartridge having a
first air inlet port and a f liquid outlet port,
liquid (1k) retained in the liquid cartridge being
sent to the exterior fromthe first liquid 10 outl et
port by a pressure generated a pressurlzed ai r when
11th&p%)e%%b@lu%%@wrama%%%du%w | e tHEePR i iRA ¢ 1iquid to
a PASLIA A0fcd Apuglb 4g (d rgloda' M8l PO e I8 o
[1quid supply apparatus 0 bel ng (%aracterlzeélby
aprar atuachimenth{i20) aiﬁmquxﬁrﬁnﬂuﬁﬂﬂgepnrﬂﬂua md&nblm@ alr

ortion 7, epl.acenent of .the I|i
or P NP Bt Bogie ety B ectnd 171+ 2
liduiglichoutil®ie porindg duran & cﬁrﬁO;Qﬁﬂ muntiMetbperitn (17),
erei n, when the attachnent (120). is mount

ed
theonlﬁ g gornta oM g £7)E 1 tte Sdcdid 9t QAT and a first
1iQutd efudarit 5%9 U%xfﬁ% e@ﬂﬁ¥’ﬂé%aﬂﬁ%d'fﬂ“ﬂ%éﬂfi 1@9

portion 20 ‘and second air inlet port
Cal”cfd-’rﬂrifblq étdeltrtg t&@t dia té]eesssﬂtrarzuqrg fpf@mt itdre (fzat)st énquld

oo S, s IR LI JEAIA R WIS SIS D e

connec
the( Zﬁ:)e stsmrtﬂmdsmandsl il@iﬂtd)dmieldetlnm@r tcheb4)iqutile clalrﬁ;ulldige
su Iy 25 (lk beln upplied fromthe external tank
thr tﬁ §')etc @5t | St CpdrdUis P uPRigugRParatus

2ctd)eHeqb,l@j ajhaqmqge@a, .and a pressure adjusting
portion (225) that ad] usts a supply pressure of the

| i it o iduspimend k)2 @) heﬂrﬂtes@rn@vadaa@s‘hei g Per g ting
por(t%%@ éldil ustd ng ;Iégs 9 SURRINE RFCI SN fl'q%l‘ao a%%m'a%%nc%he

an air sure I ntroduced fromthe ai
atQﬂO@@§@¢|jﬂﬁ@ p@ﬁwu@m @ZSpCDhﬁougmunHeoyéd@mdpamt i{Bket and a

ord (75) I i-qui d arat

=B ri g btk 17 CrlRR e, OB D pPeekapen: (120
is detedkar o@zzﬁ)e mhtdatge@bsfttlbel 35}&! ther eesvhe liquid

i.ntroduced fromt pressurizing portion (20) 57

outigto kG & Hé4§e&§n&oﬁlﬂecltﬁldettop5|h€ Ay ldnrdeEitaiBhgortion

(1507 @HSUES o %@Jc%%‘d' A9 rPORL@N 6225) 784 Yst S.chRec$HRPkY the

pressure of
air pressurlzlng portlon (20);

an external tank (72) that retains a liguid supply (Ik);

a tubular passage {62) that connects the external tank
(72) to the second liquid outlet port (54}, the liguid supply
(Ik} being supplied from the external tank (72) to the second
liquid outlet port (54) through the tubular passage (62); and

a pressure adjusting portion (225) that adjusts a supply
pressure of the ligquid supply (Ik), the pressure adjusting
portion (225) adjusting the supply pressure in correspondence
with an air pressure introduced from the air pressurizing

pbrtion (20) through the second air inlet port (75).

12. The liquid supply apparatus (200) according to claim 11,
characterized by a pressure detector (223) that detects the

air pressure introduced from the air pressurizing portion (20)
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l'iquid supply (l1k) in correspondence with a pressure
detected by the pressure detector (223). 5 13. The
liquid supply apparatus (200). according to claim12,
characterized in that the Iigbid cartridge has an air
inlet space, the liquid supply apparatus (200) having

thios@acend 22ddond ofi deirecdti nghAthe &), pressdire thatpressure
acts in a portion fromthe 10 second air inlet port

ad (s ing Rt eskin® Rd Bt (2 PUPRTe PRfsIHRe Gif the
1ighie SRASE, (PRL) heing Selodiidn e S ubstantdald Yetected

equal to the volune of the air inlet space of the
by | ki precante idfesctkd 14230he |iquid supply apparatus
(200) according to any one of <clains 11 to 13,
characterized in that the pressure adjusting portion
13 (22B)ec ensyi 8 genel atdopaof tuh e ZuUpplacqpresiouwr ecdylain 12,
osition liquid head corresponding to a difference

chaijaGheint 39k 11 AL o] net THiGhi R L4 k988 daertald ifamelet
spdd) 1?’2% Eitl?lhig@i%pﬁp Mpdha second)l i P |Qlace (221)

port ), pressure adjusting portion (225)
fondjafstitnigiad Héreexdiente asfs $iee pgositt issitd ilduiad Begdd-on from the
secHIED B rBANer: that. tF%)S%D'%eDrpgSess%f PREIRS £AYB23), the

o the air pressure introduced fromthe air
vo Jormes suf 1t g qrerde 0§ {120)be ittly ;ugh tiche sedared saibrstantially

i nl et rt (75). 25 . The l.iquid supply ar at.us .
e Dogy° HhEort R & i fofl i e o g i
caharagd erized in that the pressure adjusting portion

(225) ensures generation of the supply pressure by
pressurizing the liquid supply (1k) in the externa

141 ankad 2)qd0s USl 0 f Jh G RISSEIIE, AL MEPLIM, W8 one of
pressure adjusting - portion (225) controls the fluid .
clarmessidr éd N suctharawtardized Hat thiad Susplpy geseysurEejusting

ecolre ual_ tao the air pressur i ntrod ceg)fr m.t h
porallronpr essur ieﬂsﬁlgrepsor%%ngﬁ%n t%f‘rsé:&éal‘l e s ggﬁ%ugier %y &
poditietn gardui(lMeaBrdBesponding te a difference between the
level of the liquid in the external tank (72) and the height
of the second liquid outlet port (54}, the pressure adjusting
portion (225) adjusting the extent of the position ligquid head
in such a manner that the supply pressure becomes equal to the
air pressure introduced from the air pressurizing portiocn (20)

through the second air inlet port (75).

15. The ligquid supply apparatus (200) accerding to any one of
claims 11 to 13, characterized in that the pressure adjusting
portion (225} ensures generation of the supply pressure by
pressurizing the iiguid supply (Ik) in the external tank (72)
using a fluid pressure, and wherein the pressure adjusting
portion (225} controls the fluid pressure in such a manner
that the supply pressure becomes equal to the air pressure
introduced from the air pressurizing portion (20) through the

second air inlet port (75).
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16. The liquid supply apparatus (200) according to any
one of clains 11 to 13, characterized in that the
pressure adjusting portionu§ 25) further includes a
liquid punp (137) that ens S generation of the
supply pressure by sending the 5 liquid supply (Ik)

16 put The om &ied extes DAl apgdtka {72) (200 OUdh-crding to any one of
pressurlzatlon and wherein the pressure adjusting

clpgrtibh {225 BTt een zef Sléhd-'rl'gfé'- press SUTSE BIr e ﬁ:éijustlng
pod Lo d P {d:3led N UG A RN d NAlnd N SHPRINAL

pressure becones equal e alr press
engtepdived friom tdie e qorte‘ds&urprzasmglrtmrkty orer(@0)y the

t hr h the con l.et rt (75),. 17. e
s ARl Ao 305 S AT iy ord rapet
pr&d @i sz &ltdi drog kauicharacterlzed in that t he pressure

adj usti ng 15 portion (225) further includes:

pr e8ERi S Zat Hoh RUpPTY Hordd it {IB Aot hiagn S% i @qq@ls &
dlédﬂﬁ%&% SRR LA e frrem g, oK EeERAl (1tANK 17 2o 2t Bnner

second uid outlet port (54) by a pressure greater
thathaihe tﬁelt:m Yy Hn@@@mfehaqmmmaﬂr@m tthe @ilr pressure

1n| rﬁecﬁ_féérd thf}%%gq’ret 'aqr]r IS (%Jgr p?;ggnlggét %I N 29ﬂd t%'rough the

semme%suntzaﬂmﬂn;sunplwﬁpath (62) extending fromthe
external tank (72) to the second |liquid outlet port
(54); and a valve control section (241) that controls

17 .0opeinat i onpofd Apgihe aslae tiAB9)200) U 1R diidtbne of

the supply pressure beconmes equal to the air pressure

claims gdudéd 1 ombere chiar i zede dautinaitn g hsoriess ugrgopdjusting
portthiRUGR Ashe $ecopd i 1hLt port  (75).

a pressurization supply portion (134) that supplies the
liguid supply (Ik) from the external tank (72) to the second
liquid outlet port (54) by a pressure greater than the air
pressure introduced from the air pressurizing portion (20)
through the second air inlet port (75);

a valve (239) provided in a pressurization supply path
(62) extending from the external tank {(72) to the second
liquid outlet port (54); and

a valve control section (241) that controls operation cf
the valve (239) in such a manner that the supply pressure
becomes equal to the air pressure introduced from the air
pressurizing portion (20) through the second air inlet port

(75) .



