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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 |iquid conta@@ﬁﬁ%ﬁ?ﬁkpwqu|d suppl y
apparatuses, and, nore particularly, to liquid
cont ai ners and quuid supply apparatuses that repl ace

i qui d XEPACHMIGES, | INLEU 1D RECEPRE] @CtqOI Appek at ArD
such as an inkjet a and 15 all ow
supply of a I|qU|dE?§ggﬁ ggpgﬂg 5g&gﬁﬁan ext er na
source. BACKGROUND ART For exanple, an inkjet
recordi ng apparatus (a liquid 20 ejection apparatus)
TECﬁyﬁpéélﬁgEPEcludes 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
inT@e direeeniconndehitned by leieswtdt htohcanshéest aof! liquid

n r. e p eed hani. nmyes
suofGEALAG,PRTEL, oo I0C, DE0FE cheader, TERATL TLTRYES Likct o
appEp¥enest . di Taet poasehtt hevenecondedgoheadaand rel atgued

%o the recording.head. The E er sheet is thus
con BBPSEFeB“?o re 6?d§HEPFHr6 HRTEfBERFon3BF i ARTE

par@ﬁ@ﬁhﬁk%yfrﬁﬁ1lhguﬁac@bﬂtﬁﬂnaﬁédahﬁ a@gg&aaaggpm&th
printing data O If the inkjet recording apparatus

aPPpEafiyeaSonlbastABSaCe | heuaPparatuscRast ‘DoPer apeid
ejeE€H? ¥§b¥r5§&9? ﬁg&h B?agn Hhkgét EEH%rB?ﬁgsggEXr%gus, and

corresponding large-capacity cart
allnﬁesuppdn néed, lanudflf - sachi age ihype fregordi g t8Fnal scurce.
apparatus including small-capacity sub tanks and main
tanks 2 serving as cartridges is known. The sub tanks
BACHGROUNSt aklred

For example, an inkjet recording apparatus (a ligquid
ejection apparatus} 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
directicn 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 reccrding through ejection of ink
droplets from the recording head in accerdance with printing

data.

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

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 fornmed at, for
exanpl e, a side of the body 5 of the recording
apparatus Ink is supplied fromeach of the main
servanks apo cBhé radeeeci atednena -of Thie s§gb teakks atkr dughalled
h t nt f th S
in #e L2640 ID %hﬁ@% 5ol BERo3AN! thg paaL e BuBhALES  The
malprmahkﬁgame arkangedsuned mbeetlnﬁ ppapaon i(a tarmGWGge

required.to provide rge-sized recordin tu
no bR S8 16R Phofekfed sbaniPigcaruPatce Sof 15eCar Fagasody
of The &@@@&@uﬁg a@Pa&atu%.lnqhudq% anppbneegagedmn each of the
quantity of nozzles fornmed in a recordi ng head, thus

maifyRe¥sn§o thet BE SPRLAGGRpaNeoP ft hEeafpar &Buks fHrough an
1nkf wrbher ipproye the tﬁn@ﬁo%glﬂ@mfr%ﬁ the apparahis, tit the

desirabl e that ink be T frommain tanks to sub tanks
recbaodied hieada carri age mhen necessary while printing is
bei ng perfornmed. 20 The ink is thus stably supplied to
the recording head through the sub tanks. In this
apparrathys,, eacheaffdrte praint ihanks iss leconrectietd Gheadte of
correspondi ng one of the sub tanks through an ink
Pap%ppll)‘i iss nPL%’bé CHMAFEGe dOs PECVEFCaP ¢ 2GR ~Ed¢h dof EREIing

applaf th¥Pe$ 2@ MRLAY 8¢ B ctrRE sapPakahus ngHeweahceSbFCa
the scanning distance of the carriage is relatively

cargiege i nThii $eappaiaguspreséetiiendil lodeseadh ingReased
qua%%&@' SFURE /1S (NG eased 1and E%g %ﬁ%§S 8 Vakhdll QBproving

s intheink supply tube since the
ther&@mm@ghguﬁOoﬁeadela@p@deiushe i ncreased nunber of the
nozzl es, as has been described, the apparatus
consunes an increased anount of ink. This raises the

dy meyrifead t Here ssire vof ke thidougheach i nhe %mmnatus, it is
t ube,. which connects the associated main tank to the
Ge s HAnRDFnd g6t TERE PRk s (FpTed &t 6 tné formed

in LAk thuge InSBRRRENE J RaHifd ¢lreMtind 0 IROIME performed.
this problem for exanple, an inkjet recording
The ink is thus stably supplied to the recording head through

the sub tanks.

In this apparatus, each of the main tanks 1s 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 distance of the
carriage is relatively 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 nczzles, 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 the 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 Docunent 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 val ve

UnNiqgt 1 v t.h at- | u I| ;0

ot e O PRee e B edt o RIS Rl e e At g 4N
apph@ammesgawengaamaumansmpp&g vak veuppliy ,t wbech 1ncludes a

er na exanpl e, structyre in r
movEPagL1RaPe Basl Beats SLRERseR (aRE. ha6Tnsaa b Esocagent
Doctseet fior.  exanphe, sdabent vBaGeneRls 2e4kctliRetli $pens and

structure, an ink 15 flow fromthe nain tank to a sub

clopgik he FedERbRy PrEGhcéd BPRLeRs &t dpeessnret An ink

supéqffbﬁb%%%rawe%ﬂtr%% ek Ebe% @&%@gug%eéﬁg&%e%arl@hboank
i's thus suppl i ed Phe sub tank. Fig. 24 1s a view

Sup@dWEwaﬂW@aMMytsh@menqea tyei dalk thﬁﬁeus 20 becorgpAged from

aratus.in i.C r appl.i_e
o BRNRIALIE O TR, RRLRIS Bl PRRLEo 10,0030
pregsenviengardattibe ma ant dnk. sAppdlowabien Fig. 24, a
recordi ng head 15, a sub tank 103, 25 a

pressurization punp 20, and a cartridge holder 17 are

f ored rriat i& AR, Nty %&%mpﬁﬁﬁ Garddrhdge Molidernlién air

accommodates a cartridge 18 filled with ink Ik. As is
PresRyng ils @@Pé#ﬁdlﬁOF@gma25 CeRe ©ast PeggePrgrlged (see, for

qlud asi N 39 walgh isa seale [ tor dnx
exah% har %ggln % gﬁ I nk pac% 4% ?or%ggﬁggﬁglexigren
flowaﬁepmatheTmelnlmhn¢a¢b 42 sy m@@éidedfmeﬂhéycasbdgced by

46 d I 44
ched T B i A et TRl gt oSy M Ereloi el

pre&BhrbSvBﬁhﬁQd@@edsft@msa@u©pﬂ&@@aho35h&0@h@etb@kthe
i nk pack 42 through the air inlet port 46. The 4
pressurized air thus pressurizes and sends the ink Ik

f ramd.hes iink Packwd 2 dRnidte @Xter idouifough iheal inkjet
g@ld outlet port 44. Wien the cartridge 18 is
recgE

myoaRPedaitist Aa ldch éd& Wolegeure 1s 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 hcolder 17 are formed
in a printer 301. The cartridge holcder 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
resin, and an ink pack 42 formed cof flexible material. The
ink pack 42 is received in the casing 39. An air inlet port
46 and a liquid outlet 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 hol der 17 of the printer
preggurizgdt RérsithesoPreR6UEAEES| dg€ 381§ rast pnkt é4 Lfrom the
._correspandin : rge-si c ri .4
KR R Skt &2t 6Pl CaBaL o Radgdr PhaggT pore 44
Wheholtder ctlratidgeoiBodat escohecdcarter dge the chotmedgenhalder

restricted space, in e printer. The anount qf th .
17 by Ut Brnaaeradthe Lag: Tianed oufnge Pontcall gningpe atr
inld% Fhus, 16hergr eaheecihe %@r%hboédboﬁahmelpeiah@rthe
becones, the nore often the cartridge nust be

preggplragadiomhpsmponpl i €868§Ctayerdati on of the printer

and rai ses the running cost of the printer.

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

a thinget ype aodviehe ispade chort racgemivdatsi sgopleeed to be

cartr.i 20 holder is.restricted, .the anmunt of .the
2cciRb Pl Binad 1h°t RE™CAFER Hie Bbedtes fohnPobbanirAgRy
thesgakk. ofnthbi saeasedgehes abovesdesetichedoptebbendisagly. A

pronounced. Therefore, |f the capacity of the
lar@&r?ﬁﬁageCﬁﬁ§F1989255iﬁ@Péa@é&Paéﬁye% éﬁﬁgﬁetananﬁﬁher

worbg,enpkoyad asqgr apthar teht sdpRhwbRgtthechak bheridge is
external tank to the printer. However, there nay be a

formase innawkeshrikécexserngl inafke Pyintesdi nghenempprt of

Ik _is - [ ' Lessut.i [ - uppl
thel $ohe rB0p iAREPRL FhE Pl aBEns s LhER OB LR TISURALY -
Thu2Q ¢het becptient ¢he3@drkl hothi sfcabe, prhetpri bbermdBl the

ma aus an_error, in_operation. -As described in ..
mor B S D BGEAL & LORbr TS Enate SRS, 98 PSgpgPpRLicates
opes¥stiem usi Rgcaprahtachapat rhasckeencpropased. ctke Bf the
.attachnment is nounted on a cartridge holder in the
prigipe -maRdericyd aglyar tfi 4§86, PRASHSEhd Swér RPPSAd Sof cfhévpe

or BrtREEr thpe HRLALhYELY  gEeRbr IREoHRKGLS i 8YPRhLeE oM ge
an external |arge- capacity ink tank to a recordin
holHead ishresghichedat thehampunt of the ink retained in 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 Tk is not compatible with a pressurization
supply system of the ink Ik through the pressurization pump 20
of the printer 301. In 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 propesed. The
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5 More specifically, a hollow sub tank is defined in

the attachnent, which is nounted on the cartridge

hol der. Wth the attachnmentsnmounted on the cartridge

hol der, the ink is introduced out of the externa

tank to the sub tank of the attachnment to a
attpeeaenér isnagunéee| onhpoGghtadtdgst NeACEr ani1dhpufpme manner
as 2°308LAL AW LRChNe,Al LAEHIERLY Thechakpbanthen, sent

roma I'rquid oltl et port defined in a fower portion

relativheéy gteachnefihet 0nd lLsquugpilnkdt fpomt adebrkhedneh large-

the _recordin head. 15 wever, mount i t
capa{EsunnBkt tOf Kphber TERERARAE PBotn CRREUEHr FRagECachment .
MorBokgeki rt Be1pYNPamHst 18R 86hbi vahedikodedepeassur ikne

the sub tank of the attachnent to a negative _|level. |
attFREMPRK | YhiRls 18eRPURESRH PRetBRt ERRAF 1HdRKIPoIERe sHATD
thetgekaeﬂﬁbhttﬁsuhﬂédlsxekhbncga%réaeetﬁekd5§9c@ﬁé the is

20 predetermned level. This prolongs the tinme needed
intfoducadconpl p§hichg thé&epnededana for theustibngankeof the

achnent. . Further, it i,S.necessary to in L th
BT b2 BhGE RRom Pk PERTL narRubB, REF b Bkaehi BT
punphessubitaak, winhagssechatbheamewict h The ahkadbnmehtn Fhet

cost _for providing the attachnment 25_thus increases.

B

tromn g liguithauht fhcRRERt 96K 1PSPent BodfiERt PETLLION Of Lhe
att@eAREheates st hegpracedure bertnadmtiheg thecakt aebARAtng

on the cartridge holder as a replacenent of the
heaglartridge 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

Publloweateiron whilo., m2004-1b4240% RdattemtinBocumdntfaZzent Document

J i.d- Pat Publ i ti No. 001-212974
S gt e I SR S A o L
depPebkigatieonné shb. +2001+287880 aPatenteRocBEAt ndgative

Japanese Lai d-OQpen Patent Publication
level. The ink 1s thus sent from the external tank to the sub

att%%

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 assogiation
with the attachment. The cost for providing the attachment
thus increases. That 1s, 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. In this regard, the attachment is not

necessarily easy to employ.

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

Patent Document 2: Japanese Laid-Open Patent Publication
No, 2001-212974

Patent Document 3: Japanese Lald-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 Problenms to begSol ved by the Invention

10 Accordingly, it is an objective of the present

invention to provide |ow cost and easy-to-use
No.aEP8éhABrB8and 1iquid supply apparatus that are

eas,).| n ly 4no g i,0

apparar e Dol EEY AT MR RRe Y Fadl-Hel BfEh Bupt s cation
No.il@éﬁPB®m996 provide a liquid container and aliquid

§§&P%p§92%#%3&é I J@%&%@%& at%ﬁgﬁegk t@ntl%ubqlcatlon

No_pgeggugggngg portion of a liquid ejection apparatus

and stabilize supply of liquid. 20 Means for Sol ving

the Problens To achi eve the foregoing objectives, one
DisP3PEGLOh £t REe @gvgg%hgg provi des an attachment that

I's mountable on a liquid 25 ejection apparatus. A
PrObﬂqudtDebalﬁeﬂVEQ et achabhyembdptied on a nounti ng

portion of the liquid ejection apparatus. The

nmounting portion has a liquid inlet portion through

whm@hoadlh@qqhdlks1@ﬂhh0@%@@@tﬁW@wmﬁhehbi@wb@ent invention

retainer. The liquid is plied fromthe exterior of

to PHQVFQSUQBWeFQEFl6ﬁda66§NaF83UF8 §6t€ﬁém§PFaéﬁ§eﬁﬂQUld

supblkOHBBa2ak:quUitd 2sURRLY cR233308nd TR i cRli L, AGBIBRLS on a
I ncl udes an attachnent body that is nountable on the

ligpddnelRGTpONt PER2ESTHSrFepl acenent of the |iquid
retainer, and a link portion that defines a |ink
passage. The link portion is arranged in the
atﬂ&chmemmomméy iolv jsoch ve meEnére 35 cskatt, iwvemttibe to
attach nount ed on unting 7 ortion,
pro] LB nls Lh B e oP IPRE. PAk SpdsGHa8 FLopaYl PPBAGGEIS that
areWcbhRphespeet wiehaad1¢gunechedskarthathibguisdpblletysten
portion. A downstream end of the Iqu|d suppl y
thrﬁ§§§a§€ BdrcBhRESVABRANgorortion of a liquid eJjection

apparatus and stabilize supply of liquid.
Means for Solving the Problems

To achieve the foregoing objectives, one aspect of the
invention provides an attachment that 1s mountabkle on a ligquid
ejection apparatus. A liguid retainer is detachably mounted
on a mounting portion of the liquid ejection apparatus. The
mounting portion has a liguid inlet portion through which a
liquid is introduced from the liquid retainer. The liquid is
supplied from the exterior of the liguid ejection apparatus to
the attachment through a liguid supply passage. The
attachment includes an attachment body that is mountable on
the mounting portion as a replacement of the ligquid retainer,
and a link porticn that defines a link passage. The link
pdrtion 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 upstreamend of the |ink passage of the |ink
portion. 5 Another aspect of the present invention
provides a liquid container;that is nmountable on a
nmounting portion of a liquid ejection apparatus. The
l'iquid ejection apparatus has a liquid ejecting
porpbetiy oA dAdnanrapmn pﬂés@ﬁrﬁb?nélﬁbrPﬁéﬁag¢héslgoﬁﬂéapﬂed
0 n cl ude i nle 0
w1 GoPbebEeE, LTSl Eske PhaiE e  4fvet SHFSTeR 2
dowhbereainr endl et phetllqupdesappﬂyepaaeagESientoodacedble to
fromthe eé g he air inlet @o%é ﬁ %nnec ed to
an PRETEFRT B s@érl an 1B&r PRER2HRef | gl gPert+on-
container is nounted on 15 the nmounting portion. The
liquid outlet port is connected to the liquid
ej GEPLhGIPEEPESH RRelENSIESGUItd IOFROAILREr PreVifsEnted tauid
con@glhg? gﬂgethggmeﬁﬁkégﬂe Yheq Beuﬂkﬁnbspbgkﬁggug?da lquld
to the liquid container through the arr inlet port
ejeathpquapparstsent ﬁhenﬂuh51ﬁlquedt@ontapperat@StheS a

uid ejectin ortlon throu h the qui d I
llqp&?teBﬁc Bgeggﬁge °fefBfaf8d® l%y% SSEF%Zl?ﬁrgﬁé% ?hé
11qhuQUbdnseppby pactudeBeahi guirdihsetspppki ed flaquhd outlet

i qui d container. The check val ve Ii grgvided in tge
poroqauél§3p6|9upsﬁw PPRE - cRBEK v EPFE XbdBOIHEs opBAOWAEN the

airdRnexiernak  presgsuseyef zthe sk irauisd ; supBlyicRer trrbd the
greater than 25 an internal pressure of the |iquid

exteyppky pdhe, 2andindecl psed iwheannretieat épnabheppéssure
pres%ugggﬁkgrphg%q Ehﬁhgﬁtﬁﬂgahlgﬂras%gk alﬁegur%hﬁﬁunt d on

e present i nvention provi es a I qu
thesmpphylagpapatmsnthaﬁheupphuee aultilgti gotrd asl icquingcted to
ej n app rat us j.eqtion apparatus has
ene Tl 3BT B g Bbr OO, i “BFy LrDeCurParag ot ot
mouﬁ@éﬁl@ﬁ,tﬂ@dm@unﬁ@u@tpagt@@htlOWheA kinguiie qar tinitdgeuced
i's mountabl e on the nounting portion. The |iquid
intgathei dgaufds CRM-PAEE LAt TPNESt T35 66Ftl§&&taPPFFsta liquid

is sbﬁ%'%rgﬁtEﬁE ReGL dl icauicd ihetaipednien 11 0@i8 chle@wiidg
cartridge is sent" to the exterior fromthe first
porltiigei ¢hrough the liquid outlet port by a pressure generated
by the air. Through the liquid supply port, the liquid is
supplied to the ligquid container. The check valve is provided
in the liquid supply port. The check valve becomes open when
an external pressure of the liguid supply port is greater than
an internal pressure of the liquid suppiy port, and is closed

when the internal pressure i1s greater than the external

pressure.

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

port and a first liguid outlet port. Liguid retained in the
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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 Iiquid supply apparatus 5 includes an attachnent,

an external tank, a tubular passage, and a pressure
llqadﬁUSﬁrﬁngGﬁtﬂ@nsemhetatth@hﬁﬁh?rﬂ§rnﬁﬁﬁmaﬁgé foRsthéiquid

outﬂggntln %e ﬁneﬁgh%%gggatbgf tB?FEEHgEQed air when

as ‘a second quid outle
thepptbsaﬂdlzadSE¢®ndSauntKDHeteﬂORhtOVth ﬂhquaﬁtaehnemﬂge

on_10.t he nting portio seco
tnepighi AhgutFeFtpoit 3 SboRRett ed 5 ChEVIfqargoLy apparatus
inc€l86ki B ROELE-AReARM bheeﬁeggﬂalaténklnbetu@qnbrlgassage,
connected to the air ressur|2|n5bport|on The

andegt BFREPULENRADEESALAS BOFL4ANd suppl §LtrREMEOBULgr mountable

on EﬂéSﬁgﬁntﬁggnsskﬁlee %egeghak ﬁénto %h%h%eqqaqld
[""qui d “out ort qU| supply is supplied
cartrangehe éhheamahchaahtthashe sseoond Ll pgdidd cotit keét port and
ort through the t ubul a as he ressuyr
a Sgﬁfﬂgtﬁﬁﬁ 88%F|0ﬁ05 jUS h% gggpF§I8Fg§§8$e of%f)unted on
thel mauhdisgppbytidhe ph@ss@benadﬂuqnuﬂgopaﬂbmopoahsas
adjusts the supply pressure in correspondence wth

Conﬁﬁﬁtﬁﬂe§§uFéezé1HHﬂPo&Q€§&1PBoHPFﬁéO§|Pnﬁr§§§uPF£PH8 air

1nl@?rER9@ EgrQHQHeE@%d %%CQﬁ@ %h% EBE%%uQQ&EngBBbEElon The
PTI ON OF The invention, together

extwwnhlobpe@tgeéﬁdﬂéd@aﬁﬂﬂ@éﬁ Spﬁ@ﬁéef Tﬁﬁytbégﬂaﬁepassage
confBAek %%%degxegﬁf%f%g%% ko the Lol Low 19 4 ELiALOo e
t oget

Re present prefterred enbodinents
Thetheqaddomp@pyyngsdsaw@ﬂgsdlﬁrwhn&he Eixgerhails tank To the

perspective view _show ng.a printer accordin 30 to a
secpifls ﬁlgﬁﬁgdPﬁﬁﬁ?t Pofﬁe%ﬁfgggﬁttgﬁvgﬁﬁu&ﬁr %F& a5 g0e
pre@%b&@e@huw@t&hQWp%mQWbﬁga@;maw@ POKskip@N yObrelsh@re of the

printer of Fi ; Fig. 3 is a partially exploded
llqaéﬁsﬁé@Pﬂwe V|@W @ﬁ@ﬁswgeaad@&ﬁﬁﬂﬁ@g@0ﬁ6ﬂﬁéra&@@Fﬁ&JustS
the; Su?%lgl%reé%%ke'%nacBE%%éﬂdﬁﬁéﬂ@@WMH%haa%a%H&l@&%ssure

1ntroduced 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 is a perspective view showing a main portion of
the printer of Fig. 1;

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

Fig. 4{a} is a plan view showing a cartridge installed in



10

15

20

25

30

35

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 expl oded
perspective view showing an attachnent of Fig. 1;
Fig. 6 is a side view showing a liquid supply
theagpaﬁa@dge BPraAged TWIEH - r éspice ﬁ@atﬁesspﬁﬁﬁéﬁdoﬁrom a lid
1; Fig. 7(a) is a plan view showi ng an attachnent

me ;
according 10 to a second enbodi nent of the present
in@égti@ﬂbbnia st drentsepamatedwingmtael icd rirerblge; of Fig.
4(a ig. 7(b) is a front view show ng the attachment of

|g 7(a); Fig. 8 is a perspective view showing a
priFter si sWanChxplddan ath-aghrent/caggendishgwitgaan
third enbodi nent of the present invention is
attprbpgnteaf Eig. 9/is a perspective vieM/shomAng an

at aghnment; ¢ %C%QB%'@thosﬁo%Q%bt% erbediynentsaf, %?Fratus

present invention; Fig. i s an expl oded perspe
arranewdshowhngespethGOathachwente@fO$|glgg IFig. 11 is

n view show ng_a connecti or
cartrldgé ﬁgléer 8n whwéﬁwtﬁeogngbﬁ#e%ﬁto h%ent &Ccordlng
to goeBtedd ehbgdih2niscd phanpveewnshawwvegttibe in a state

attachnent of FI% 9 mounted on the nounting portion
sepgfagry. 1™ 95lEfgMen8ersd a side vi ew showi ng

ar ryquem%t ok & ldcauitd v:isuPRbvWARRAAkUS tehaciment of Fig.
nodi fi ed enbodi ment; Fig. 14 is a side view show ng
7o aérrangenent of a Iqu|d supply apparatus of anot her

nD%Hf e% %@b%db%§%F€EFg%e3%ﬁehﬁs%dwl fﬂ%@@ N9 which

arrangenent” of “a | 0 supply ap ara us of
an anobhéremvdaticeddémgodpmanthikFidgenpbdigeatbbéckhe present

.__di,agram.sche [ IIy representing an inkjet
lnvFQ?%P&lﬁS éng &ﬁ ‘in which a liquid container

aCQQ@dI@g1%0aap%m%b&d@ﬁmyﬂmnyu sefonting presentachment
accb?éﬁgglgg gsfourth embodiment of the present invention;

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 liquid
supply apparatus of another modified embodiment;

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

Fig. 16 is & block diagram schematically representing an
inkjet recording apparatus in which a liquid container
according to a fifth embodiment of the present invention is
installed as a replacement of a liguid 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 {hig. 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
thej d igupfdoerngipageanrschémat it€al |y representing a 5
i qui pply .a r - ordi.ng _ .Sixth . -
erati mant 61 % R TRrSCARE ] RUGHT SRy 2g ify ghowing a
modpérnspeetmbudineaw siiowhrgltiheidppeatancerobf the.l ilguid

suppl paratus .of Fig. 19; Fig. 21.is | ongi t udi na

or g DA a Buln hantan ST A AR R o 2
1iq30d Eugpl¥2abpazasthermatbedyhgwrshawsngtanecexadphendf of the

a pressure adjusting portion of Fig. 19; Fig. 23 is a
pPreggRematfiV 8™Vl 8W: showi ng a nodi fi ed embodi ment  of the

pr%ﬁﬁqrgoaqku%tb%&s@%%%ﬁ%%;v%%wF%%ow%ﬁgi%h% Rlkeek rance of
di agram schematicall'y representing a typical inkjet

ther ééandidngunppar avperasng PifgFigs iL§:a | ongi t udi nal
CrQss-secti.gnal ;view . showi.ng a __cartri f _Fig. -
20 ekt bde for CEa e eRe FRventrn Ky ghowing an
attenhednnent @figtheopresent invention will now be
described with reference tq Figs. 1 to 6. 25 shown
i n "Ri9gs 221 18n@ SCREAITH] & S %E’f’é’rl“@héﬂ‘eieﬁf&f‘@jre, ofga
presBlrBt 88 hst@ngObothbauibd ejigct hon apparatus of the
first enbodinent, includes a substantially box-like
body deagi3ng S18. SCASPEitd CofvigppESiong NPr andlofefbers erpgdiment
[ . ap Lag. l.ateral sides of the
ot %%gygggggkgg1%a§K§%38§Iszkg%néuide shaft 13 extends
betfigen 2tthe sf raie owearoleag rhfa s ch2ia tAcaddnr irgge ebénitsng a
¢ an?bL ga sedcthro%%h t.he %gide %h%ft 13. The
YPe&P iéég T4 1§ 9ﬁ3§ engFS t'&8d % direction (a
MaiF g .SCaNAisN@ dioheQtiuen n¥ 10k rbisg- s2)k-tdlopnrg thew showing a

Ion%itudinaL
cartridge of Fig. 24,

Best Mode for Carrying Out the Invention

A first embodiment of the present invention will now be

described with reference to Figs. 1 to 6.

As shown in Figs. 1 and 2, an inkjet printer (hereinafter,
a2 “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 1i. A rod-like
guide shaft 13 extends between the frame members 1Z2a, 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 X of Fig. 2) along the longitudinal
direction of the guide shaft 13 while driven by the drive

force generated by a non-illustrated carriage mctor provided
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direction of the guide shaft 13 while driven by the
drive 35 force generated by a non-illustrated carriage
motor provided 11 in the ppijnter 10. A recordi ng head
15 is forned on a bottom surface of the carriage 14
as a liquid ejection head. A plurality of nozzles 5

in thet cshowsy afe 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
inm.umd@mdaMg'a@ﬁ@sﬂédimréﬁgme@ o bh@ot&cmr@hmgahea@f the

un|t

15. | t t
cartagkait"8s o outi s TEaop, hepds, & binEtuatye ot heazles

(noNishewh® agkugkgihle PHEe$SYr @ecefrdlivg nealionsi #ks andcting
supplies the ink to the recording head 15. In other

inkwgeds gl - coVar VEnKS LBl dék ArpeRrERNIREgERt AT EPRAT
surlffgg%t o®Y2Re LLoht -pRoent apjand kf'zgvhtthgyaﬁkl Ellﬁa)sra'éﬁ

to the recordlng head 15 ['at en (not
adj@hcwﬂ)pressarpapertheedengrgonglbeadeiﬁend§n paeaﬁhebt
embgglge%%e Ide Sh% LNl eIEW’tge Z%g%'lgqulc%he rriage
carriageé “froves bgtmee t firame ngers I2a%128 g
14.of Ebke ohodyecasilng bhhitiheephatieatsentds areseatrdisngf two
paper PA as a 20 _target in a sub scanning direction_ Y

COlP§eén#Fgan§)SuﬁgﬁﬁéﬁdFEﬁléPktGOtﬁgenﬁﬁﬁo €aRfAi hgad 1-. In

othdirl @6tHan X4 xByo@Lecthng bmﬁc@rogqu%wonhgg%h%a, cyan,
recor di ng paper PA, which is nove t he sub

lightannbng digact meaevtay hpodghlohé evest iokshozzeededf Lo the
cordiyngchead 15, the printer 10 of the first
recé%@é ?ngntd g? perfornms printing. A cartridge hol der
17 or a nounting portion, is provided in a fixed

ner, (fixed in vabl e _manner ove th ne
e ik FaYE 14 odob Bt e ing FPRRIor, extends
parﬁ&nb@r&laﬁ t8a, gl2beokhtiie bgdbeqaﬁlmgelkonﬁh@n which the
cartridge holder 17 holds <cartridges as liquid
carrdpgenéfsPCHEFePRAVESR, theaftrlggBs™pPers lof/ Filgs. of the

bod¥ @hsifigbl10r ahtachaeahs s184Qf aFir@co®difBepaper A as a
target in a sub scanning direction Y (see Fig. 2)
perpendicular te the main scanning direction X. By ejecting
ink droplets onto the recording paper PA, which 1s 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 liquid retainers (hereinafter, “cartridges”) 18
of Figs. 4{a}, 4(b) or attachments 1% of Fig. 5. The
cartridges 18 and the attachments 19 are mutually replaceable.
In Fig. 1, six attachments 19 are mounted on the cartridge

holder 17 of the printer 10,
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cartridges 18 and the attachments 19 are nutually
replaceable. In Fig. 1, six attachnents 19 are
mounted on the cartridge 35 hplder 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

extends in the bhody . 5 casin 'ﬂﬂg' t
th@?/isé}on"fr} ylnofEth%'e or eas§°urre|%a i on pu&m{il @81 %Uéollusgrbherranged
in rd heoir Z2bracriects tthe baalweadinid sL116 t7o Hele-1ike tube

cartridge holder 17 (s Fig. 2). The tube .rihbhon_ 21
Fi 0 (ded ST THE paSages Tt G eydd Hid Ty
casSidiple aidd RASSAGE 1o RHah PASSAGE: t Fash tafe the ink

10 ‘passages supplies the ink fromthe correspondin

presiizige or8 vyar 2the é&h&a%triﬁom&}ntwwq%%he valve
unj%%r,etlré dtgje 15% Q:eé’rt’lglcég% Hﬁ%ea}:s.slolc' @steeéj EViQJ ve,uni trHb tube

al r passage sends pressurized alr fromthe
riraas Alr iizatliwtepunix 200k eddmgasar tan dgies1ilB Hawsades, and a
. attachnments 19), which are held Qy t 1}5:§qﬂgriq%§
SITHHI Y A PASRE ot it FH P 5ANe cartTh de Wbl
padiagas applidke il detk casimg:Hky asdhadspnebimassas: dihege 18
outer circunference of the cartridge holder 17. A

(o] treal a el B »L 2200 9tk 91 riste éifodi ettt ) Yotiet’s’ t0
th@%ﬂ&i@iéd‘%l‘% the £ 11 eridfe of i of Res il flersgand ng
17a tor receiving the cartridges 18 (or the
premawchrrhtas 1 gron i @reggsunir dfi arheowde ke st@Xhere
illustrat whi l.e t S t. 22a,| ocate
catdh rdleg‘q‘ﬁia“c’s lgéjrrp§oy]f 1ihhee ag%c Cg}%eilztbszl 129c:)a’t gﬁhocﬁlt eé ?&z;frlrbgi% e the
cattSriobpuceldie2b by. the cartridge 18 (or the attachnent
19)). When nmounting the cartridge 18 (the attachnent
19) on the cartridge holder 17, the cartridge 18 (the

at tachsiin 19) +8gi nseried éntoridge €OTACSPONdLAY 2 box-
~socket 22 in an insert direction indicated by arrow L
lig e camigrs detacHidy SHEBRITIUJE ALYt He 30

cifﬁﬁﬁ%%%?ﬂge]é% {¢§”%£$%E£@ﬁérﬁ@ﬂ@éfoiﬂ?r Alp1thLlity of (six,
cartridge 18 (the attachnent 19) is retracted from

in ttHee shicket @badiment) sockets 22 are defined in the
interior of the holder casing 17a 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 19) 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 wdth of the socket 22. A pair of p03|t|on|n%
coipréflect ohs 24anb24Bnpiejlést enfiom peserrdnyleltbsett she
bng hLater I n n L ur e -
socRBRatea r bt Babet OTnCarrettron R aP bty 8157 gaBhp=odect
fro&lbdeﬁt23nsAcﬂbBeugb bpbes2bhghavitegaa eedsangubarront
Cross-secti naI hape is defined between the .
SUTBGSEL H nPHG BP0 lBCRT 6 TORBIOS R, anll GREEAGE RnofhEid. 2
of BheRt sneakrdbnect ponnhrelighhBoski der nddinAnaairkcodhbaliar
port 26 having a circular cross-sectional shape is
crogefsRed ibapheenaphe 1BhAGlgReHoPe tP5 L0 LaRdPPRé tloning
proggﬁkgl Q'Q DFQMSCEhgne§%@n gslﬁ'%W%degnEh§ea§fﬁlr@ctlon
Q. “&xfends in the front-rear direction of the
of $hbdeﬂ1d@3 2A.t ePAm nalr putﬂeﬁnp@?tha@|hgvanglarahmcvlar
of con%acts (ngr sho extgngs forma%% fr
CrO5SpGS g BRd Sf PRe fr ﬁfln§ SEEC6F
and( @sevibewed i baihheprbgbttibnFcda 3hs vléwédpabrth% left in
rails 28a, 28b extend rearward from positions
Fido3p heNEpFESERGS| afethe éRa8toreary QéFe§GﬂPQCQf( 5he slider

23. Suﬁf%%%mlﬁ%ﬁtggrEQB%”9$thh@l%br%cgug@aﬁlQ@ Bitdcodkaks (not
each slid Support gui dés 2 are fixed to
shoanborkorr2s Soriace drosachesoprResiny. eTHe ofaithe ig@nt
b _ar l.o [i t por; ui;de
Sur%%ce ng k ?ﬁqdfgbgﬁ-r%gr%ggﬁ%gcg%oﬁ%%fgt g%slgl %lg
23. A rod- I|ke shaft 30 projects rearward fron1the

rear surface of, ea S|I at, a positio et wee

hel ERGuGE HO D% S AT o DGR AT £ e on
ciode EbgﬁheprEb@lné)laAeQ@E|e&@%l@q &1rb%r|@Q$€b¢eWQ@ﬂd

around the shaft 30 of A each slider 23. An end (a rear
sUrdRgr orPcenedediregpritng i3 firecldrgaded twifill -a) of each
sl1%%939%”9n%u??%&%cbbﬁﬂe%zZ@bxe@9%° atre MALOM3Q bottom

surface of e socket 22. An opposing end (a front
surdpde off each socket 22. The rails 28a, 28b are allowed to

ragg% gole 25

slide along the support guides 2%9a, 29 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
each slider 23. B2An 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 siider 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
ceill spring 31. In this state, the rails 28a, 28b are allowed
to slide along the support guides 29a, 29%b, 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 (indijgated 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

in shen§rehé-sappofirgatdes-29a, 29b, thus reciprocating
14 in the front-rear direction. As showmn in Fig. 3, a
support table 33 is arranged in a substantial |atera
niaﬁlehomneathsgckét 225u5@ohtotabhe B3suppattahgkdesn a

33 is.locat mthe zone |n iC he
sub3ehtial choLrr A Moa0re Uil Bhen PoCEaki BEncabachART hRe
sup§599|¥a5§§g|33345 0bcatrkhgukdrivakat rpent tAB @bntheén which

printer gro jects forward froma front surface of

thetﬁésgebaéﬁﬂ eabrer333 ipashleredhéci KRCSUPPFYtAeedPBsink
supg 'ﬁega g€§4byo§ ? Efqﬁh oggﬁe%oﬁ$@k98n ok'gHderlnter 10,

sage not Shown exten et port 34a
predefinefoirnaadf fontn enﬁrpnttsomfatethé bhEesupport table 33.

rcupnferen |aI urfac k sup need|
sacfi,bfi ThEoaTk BppRy PRESIPR: G2 Rs PRERFROPYoF PRBS; BRronan
whlSprlquaedlpaaéagés hﬁttbﬁownppéktéﬁdket 22bihneki gort 34a
3, when the slider 23 is noved 15 rearward agai nst the
is ﬁ@?é@erth@ gBPPtsBPﬁnﬁoﬁilOPh@flﬁRe §H56chhé§6W§e§ﬁntlal

surE§CQa§§eQaEHrQHthﬁﬁﬁlkhﬁ@Hgmehghefg§ QBtEBﬁuc§hbd%Be ink
23 thoroughly froma rear end of the through holée 2

intpothg ﬂnbﬁrl@ﬁdoflhhﬁhngksﬁapé1Yth@eﬁﬂ@nﬁ4endApoﬁﬁ|bhe

k upnpl eedl e nl et
uppfly SPEKLE 2 aBURR K Beod B T 2 e e PRE
reasuﬂfdcegeinshethblﬁercéBofAthennemtisprpnge335 extends

soop$" EREN1 51 SFhaochanset: or-oraBs (58 “RONRIR hates wi o the

slibbe bRt erbehughlyherassecirabedehBkosuppkytRbc1680h818425 to
and thus defines a liquid passage. A rear end (a
2 Tygfhserdam éRdfhef éééﬁecoﬁﬁéc?FBHtp?B@ Bgriéon of the ink

supﬁ@?nﬁgéﬁﬁet94a1nCQHH§EttQE @ﬁ§§%gﬁo§§ 3%hi ¢h @é%?ﬂ@é is
along a substantially entire lateral width of th

proheFded éaswagdlfaomThbecénnettsuﬁfapasgégéh365ﬂsder 23.
fornmed 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
commuricates with the interior of the associated ink supply
needle 34 and thus defines a liquid passage. A rear end (a
downstream end) of each connectiocn 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 of which defines a ligquid passage of the
corresponding sockelt 22, and a single air passage (not shown),
which defines a gas passage. FEach of the ink passages is
connected to the associated 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,defines a gas passage.

Each of the ink passages is connected to the

associ ated one of the ink passages defined in the

tuﬁéeﬂﬂb@@n92$55351$5d Fiaxisbbelpr évbapi 2édediengdupppy the

.t t [ ge.of th e 0

air HIERade BE ARG LhaERGo B bR REar ot e o SEar: Sag 0
eachibfsupplyrésbeSLSédl31coenppngdtUbestBé asrcouhéeted to

rt 26, of the respo slider 23 from5 behin
thef R, AaF Tbr HSE L afbeptna0F ngo BEBADSBALNfr S aRE 2o TEom
behPh@SSULhZatheh PYPRs20arthe RROSAYrbhéef akhti $rom the
i ntroduced into each gressurlzed air supply tube 37

prepREBhghting PUBE 7PbbbRe2BrcaRdriRedcannesti bREpadEagE into
eacgfprgggPpﬁgéauéh egu?b iyl gubBen; %ﬁ?&u%ﬁr%ﬁédtﬁﬁgnkﬁﬂﬁon 21

outlet port 4ch shi der ~23 engagenent
and| elier c88ndefinnngaastogri Ag.pofheopressuatradgedronsathen

o7 BRCVF i A e blFonL0f SERGCEoPPEEpART RGeS Past t0g” 23-

and below the slider 23. A projection 38a projects

froma front 15 end of each eng %enent ever 38. Thus,
wheR FRECESERBE 28Vereddi fedipae oﬁnﬁ&éﬂ@g)pPﬁélon 1s

arrGAGLA 992180 0knt Beraktachrent 119 -RRE bhe skidghiA3d in
Is'retracted, the front end of the correspondlng

theeﬁg@génﬁﬁ@rl@véﬁCBBOﬂr@ﬁw%hﬁcﬁorﬁésﬁpﬁﬁéﬁgl§h1d88a23 and
oe BROLEE' §1185r 753 18 PRITLHPE M PrcPBPrELE SEBugy front
endrhEchaphopaghgeménbnieheﬁfBent hdsef whha EhgagenkaE 22

recpgVhgd (FHCPRESRATER] dbR® 167 (LEeTREg D APA) J by Shfcoment

19)engagenent1pgeti on 56 fermedtin,t hBcattashment 39 the
(see Fig. 5). This inmpvably hol ds t he cartridge 18 or

corgRePosdARPaBRABAENED| heVRE 38ckepmovhifaxfher Rgojection
38aCakLLEAge 18 apdathg abtaghAertok9a WRLAR 808face of the

slider 23. 1In this state, the projecticn 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 engagemeni portion 56 formed in the attachment 19.
(see Fig. 5). This immovably holds the cartridge 18 or the
attachment 19 in the sockelt 22.

Next, the cartridge 18 and the attachment 12, 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 tc 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. An
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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 .
annpilgs. wala) 4ande4ibps Bheacapifpdgséles 8bapmherudesfarst air
. X si,ng far f t r
s A BT AP AL P SR a A sn SShaRber atane 29
Thefbbsbmabdatunhethehaabeﬂﬂ 4tcbavingtascenstiaft peokude, or a

he casi ng accommuodat i on cha

F1 ey dBamBaAt od TaN AR DUtk 4%, 187 C&o1Fox| e BagoUtAet

memWBi-Ch 3t he b@%ah@e&eﬁkeﬁn éﬂd'BE outl et kSpaember 48hkSleft
arranged at an end of the ink pack 42 %t e left end

endopft hBej aAkkpaekkq22agsyivémegdi AnFEG Y -4¢HY) ) agsaal iLdgardc
out?%k' BrE?BB'0”Th£h§nknﬁs'%hh@uankgbﬁﬂgéﬁeérﬁﬁo%h%h§nk pack

ack™ 42 to the exterior through the ink outlet
42 tenbee 43teAlivmobbmougbt thkl uskr abédetamealees 43. Although

mechani_ sm functioning as 10 a ch alve
notS IR PALLAC! Ao Rk hEERLEIBIES Fhofni FEici RN ng as
a cﬁ%ckSvsma@edslpkevad@dnlhldded1h@watubtambmbb®wm3TheThe
upper. openi ng of the casing 39 is bl ocked by

CashBfpe’f (Rof2BROWALXS15 AOPrﬁéédﬁﬁqEPa H&FPeﬁaBSFFO@4 The

uppk¥nNebeanhRYoas t8SURRGkY 3BO%L %lb%ﬁgﬁ,b r QU g@member (not
substanti al center of afront surface a (located

shotvgiward in the insert direction when the cartridge 18
is inserted (received) in the socket 22) of the
casing 39. The first liquid outlet port 44 corresponds
t 0 2t He rs20 ltikyudug o ultdlee ZﬁmQXMéndum@tﬂbmdm@hasha support

lider 23 t he.  socke 2. . Thys, when t tr|
vordy LNt Pha Ehe o ATRaLaRh) Aln Ce e T Gl g ooty par face
39af inskakiequird radtrbet npehk 44 skestpasi-bicened WWehhthe
respect to the through hole 25. The ink outlet nenb

carggidge fdfeiFnkngacken2 (rRRrededs é@céﬁﬁo&@ﬁé&tuﬁ2th@f the

cas%ﬁ%'@@ 39Thb5f%§shn§§ﬁh%@ btard %%QQOMQe@oQEe% %nds te the
first liquid outlet port 44. Therefore, whe

throagir hade 28 egten§engedhéaggbwﬁbeaﬁédﬁemn23 of The socket

22. Thus, when the cartridge 18 is inserted (accommodated) in
the socket 22, the first liquid outlet port 44 is positioned
with respect to the through hole 25. The ink ocutlet member 43
of the ink pack 42, which is accommocdated in the casing 39, is
inserted in and supported by the first liquid outlet port 44.
Therefore, when the cartridge 18 is inserted (accommcdated) in
the socket 22 and the first liquid ocutlet port 44 of the
casing 39 is positioned with respect to the through hele 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 ¢f 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 close to opposing lateral ends of the front surface
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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
39ao@ﬁ|éhen§ﬁbéng4§9of The p@ﬁiﬁé@mimg rgcasst 4@ and tLhe
si.ti.one p k I r
A L T I P R L B s e
24a35nﬂoslpbem$1ohdag pmoganaabng2Mamem&bpendav@ﬂynheach cf
front surfac 7 _ 39a of t e cas
WhiGhoRe BRPHG T E0eSE Mot G AEE BOSPE: bHENGoFéeEs22ash ThS,
whe8Okthespard rt ggd Pesiiki QRisRG tRHOj(@et-bRhodd4@d@Ndrdthe socket
positioning projection 24b, respectively, each of
22 wﬁh@hpp§1§ﬂ@Pé@9eaeﬁﬁ§ﬁﬁﬁhé5§h|ééb 23eoPoghé 1ogeketiith
Thus
e el T et RaCaEE PR 57 PriRg BESIERSiens 24er 240
in mhdesseaté5athéspoanelp@smgl@m@demtuhnsréﬁpecﬁ4boathefltted

rrespondi n p03|t|on|n proj ections 2 2

in ERe PR e PR R0 SP R T A Rg " GEGER o 1384, 1Ry igy guch a
manhiett a6 tbnrb@erqatr@@ﬁ@ﬁ@hﬁgoﬁ03hbi@@&mqlﬁg@essean45a

45b in such a 10 manner as tQ restrict novenent of the
dirggtdpnd§eossing &hediipestitoR i€E6sdiPHg hesSi keeitioning the
car@ii8Gkl @R, thus positioning the cartridge 18. A first

air inlet port 46 is defined in the front surface 15

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

| i - utliet BRI 4.0 e, RASILION NG 80889, A5 %ur race

positioning recess as vi ewe
39a4©a)ﬁheThesﬁmgsB9aem alpb&utp@m[béﬁWGQMWHmEEéH@5UMlﬂMUld
Hh% acc dat i on, chanber i n_which t@p |@% 42
outilety PO& ?ﬁetpﬁrgPS&FFopﬁP@trfﬁeﬁér LAt
pOSQQﬁb@aa@n@%c@@sta% @h%w@@th@tFﬁ@Tt4Z@,QXteW%bnglrst air
t hrough the slider 23 of the socket 22. Thus, when the
inlesr pnour&gél 61 gorgUNiSetesd Wiabe Sintodscoamods ke sdember 41

in %%uc%h%h 1E§Ip%|m igpl ety PRIt 1464 S ROS tHigned Mt hniet
respect to the air outlet port 26. In this state, the

porpr dés goirzedpaindst fat thas ais b@édeiummnuaiﬁlamﬁaﬂdénq
thr% %%S%%%Z%El rp%@po%ot%%r%%%@e%h%2. 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 Z0 through the
pressurized air supply tube 37 is introduced inte the
accommodation chamber 41 through the air cutlet port 26 and
the first alr inlet port 46. The ink pack 42 is thus squeezed
and deformed by the pressurization fcorce 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 39a 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 inletq port 46. The ink pack 42

is thus squeezed and deforned by the pressurization

force generated by the 30 pressurized air, and the ink
botinmt herifakepatked2efbvesrdareots vhewedk ioutliet dedaber of

43. An age portion 47 i i ned.at han
thegP3gtR o e T na opSOarRG T BRA FUbE appar aheBgRakLg itk
thel@nﬁageméﬁa)leoér 35, thelﬁhomb pubfracded39a ahet becket 22 of

39 apd_extends along a 1 om surface
the| Bt L LurPse Oé@eyléaed finc %F5Ul§(éyg %Fatﬁhé8c&§.%50ured to
a p3fcilhecengagenent rpPailikoBudfaks qrBaJeabke Wiuklackhes
engagenent |ever 38, which is provided in the socket

vieppdofin EhE-cAred)dgé hbedersing AScitheli £ 5saloerat o4ghe
fro%% gGeured £g9.5 arpartion,qf %nssgkg%% a@dgssgbkﬁe%table to
the ig. 4(a)) of the

upper surface as viewed
thecaskmgnag phatibs Qﬁosahlth ttkeprbrientesluffrave tB@aslider 23

e circuit substrate 4 onnect abl e t
of gg P& eﬁo? |on%5?5’wﬁ §H i pFSf%gﬁggefﬁgnﬁﬁhlnserted
(acebheeta?23d)ofint heeseeketbt222, Thus, ewharnetlee tCcabtiidge 47
18 is inserted,lO &acconnndated) i.n the _socket 22, the
becgpgagEREAUSHOLLEN th? chEEgRESNENGaTEd Wit R It hbe socket 22

ande@Q@g%qg@hlke%%bs%§a%g ke rsoekel 22nnalkdcbhe oCitheUitkrminal
substrate 48 becones connected to the term na

porperti 8 27 ohet Becketket -22. 15 The attachnent 19 will
hereafter be explained. As shown in Fig. 5, the
attachnment 19 has an attachnent body 49 shaped like a
box Heavitng chrlzeitt drd anid la Herearferdrefoeb @xp lwhingdl .can
cover an upper opening defined in the attachnment 20
body 49. The attachment body 49 and the Iid nmenber 50

I nelsudeow phurald t ¥, ofc rengager@ienteces$Rs &h and sxhment
plurality of engagenent pi eces 52, respectively. Each

boddf4@héh@ﬁ@§gé#§ﬁta PeFe§3E4 151 3 HOFEPINEGap 41 d memoer 50,
whl%ﬁsb%ho%ogg'n%hdh%%eW'B%ehq%g PRF 1 hie@N 13t Wy R LhR®ment

correspon one he engagenent 25 pieces 52 is
bodarﬂ@nge&heThéten@a@®¢ebpdweé@sg@§-5beadedtW@@ber 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 one 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 490
formed in the casing 39 of the cartridge 18, is provided in
the attachment body 49. A second liquid outlet port 54 and a

pair of positioning recesses b55a, 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 bygthe attachnent body 49.

30 The attachnment body 49 is shaped substantially

identical to the casing 39 of the cartridge 18 of
surFags. 44eapfandedebyach8pati bpdal 1y, adnpraratianswal |

53, like the appul ar ['L.40. formed. in_ the,casing, 39
corpPopRa SR FPaBaT10  TTE b Guideduinct R b fAcRRENE TS
poshedyndfQqg Acseeend hibgui d5pyt lvatichoateS54cdndeca 35 pakr casing

of positioning recesses, 55a, 55 re defined in a
39 Pﬁoﬁgélgargaﬂ%aee?ﬁga_Ehetﬁ@cap agﬁﬁﬁﬁﬁ_saageﬁgpaFt 54 and
thePP8Lii9Ba i nGOrEEaRARdI BE,t O5bRe abkr sbnkigU-dqouh! @he same
port 44 and'the QS|t|on|ng recesses 45a, 45b, ich
manges géf rthedfinstheleasingutdgtoborhe4éartdi 8§ p8sithening
d,kiLqui;d,.0u d an pasi t.i,eni
e A
porésohhééf endt al cqucdiousbbtstpete 442 amd thevpdstdt ionithg

recesses. 45a, ,45b, respectively. Further, an
At B BeRE ISPt FbnPRELERANS EPFERFPOBIDLEr HoetB? ar e
enghbexededpbRtiba 4at haghmmet chedyi49sabspesitki @8S which are
corresponding to the 10 engagenent portion 47 and the
arrgrgedi tNsthst Faeengs3 whitchlar 62r4FrdAGedbi-n fhe engagement

por€@8hngs33naf thBe Garhhidge,i8 TR 5eNa2gErBRE 1 gARELI 97 the
56 and the circuit substrate 57 are configured in the

samgamennaines abet hegepgageirenbrporti 4 3andakbet kércuit
circuit ,substrate. 48, -respectively. 15 A bl ocking
SubngF#8n4§8 éﬁ%ﬁ%&tﬁfﬁéya circular seat is fornmed on
the front surface 49a of the attachnent body 49 at a
position corresponding to.the first air .inlet port 48,
W PcR1CFL e PREA PR e STPBRE divPade 464 GPH HeaL 1t
for&asi Be 88c0frbhe 20reackrbdgec8inknathksnhegar dodiy/hes at a
attachnment body 49 is configured differently fromthe

posééépﬁgcsgréﬁppﬁ@iéérFpaééeléﬁrstuﬁﬂﬁeﬁplﬁﬁlPQéttHér which
is AB%HREa3In0tnkhe cRRL ELAge L83+ ahkachuRnl BAUY 49he

I ncludes cutout portions 59, or tube
cartridge 18. In this regard, the attachment bedy 49 is
configured differently from the casing 39 of the carriage 18.
Further, unlike the casing 39 of the cartridge 18, the
attachment body 49 includes cutout portions 59, or tube
support portions. The cutout portions 59 are defined in a
portion {a rear portion) of a circumferential wall 49b 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 liguid outlet 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 outlet member 60.

A distal end (a downstream end) 62a of an ink tube €2 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 correspondi ng portion of the wall 53

of the attachment body 49. As has been described, the

i nk pack 42 is accommpdated in the accommodati on
passhanbed s4tovekiched ito ﬁh@r@aémﬁg 89dofOphef 80e ink outlet

rr| ge 18.,An |nk outlet nenb 0 un ning _as _a
mﬁ% 6%p‘)or ﬁgﬁ and“a PP G § 28Ut % E|s s& %FggF 6l.
received in the attachnent body 49. A passage in

which the ink flows, or . a link ssage 61, exte
L hPoayRPORG PRE 0T 60 onBer 36650 AdhiSialt iendi(a 53 of

thed@Wﬂékh%@ﬁkeB@Byﬁa@ gﬁdamnl@ﬁet%@%lﬁat§ebfl@9e3§e@%n@
flexible ink supply tube (defining a |iquid supply 20

ligyadsayé) etsreshinédre@rt & auppexitmalréndwboghot st Hefilped in
theo%E et SE§%QE%1QQR W@'%Be'gt%gcﬂﬁékge%gh§nQ90f %g% support

nk passage ort portion 65 1s arrang
pormnsmdé5thBCWaHb553 phlrSOﬁhelaBtaéhneﬁﬂbbad¢ égsap@omm seat

th icinit f th d t|
4. Tl ShR Bhed et AR o b ed P B ek 2OhRE PYokbes ShpRbET

por%@@nOEBth@tatha@ﬁ@Eaﬂ bady 649. ofhth%U@ﬂQrbth@ktm@ﬁb65 60,
includes a pair of ribs 63a, 63b and a support seat
r g4doTRE LERRN0 GRFef frERBel 166 Pas§a9et Codnedapyefihéhrough and

supﬁgaegatb§0taer%bean951whh9da09k§%%lp%@@ @Qb o&hgh§nknbut1et

| et nmenb 60, or a downstream éend of the link
membagségelslthpas§e§urﬁdo@ghtaﬁdatéapb@enédbbﬁytHé In this

staggco &%9 q 8%tg%t09ﬁ% ﬁ?a €,LnKQ tk%éxiﬁﬁ R

Rus Seclre ment” bo
(upstabam,afpomttbe diisthé enk t(ihe szhemabed phaxi gakl y s

fromthe distal nd (the _downstrea d),
B A= Sy ot M AR B i o TR ol
def38edMihchlhis - idelinredehn ibheywaincushepant irak W@hh 49b6F the
and the wall 53 of the attachnent body 49. 20 A coi

attaphrRytebodd dPepper 67 for blocking the link passage

61, and an annul ar packing 68 including a stopper seat

(not shown) are incorporated in the |ink passage 61 at

thé cdiidt sbréng 60h of steppienk sdutiloet beeeéng6@heTRenk
pasgage %?883%8 an annular packing 68 including a stopper seat
(nct shown) are incorporated in the link 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 &7
that is urged toward the packing 68 by the coil spring 66.
However, when the attachment body 49 is inserted
{accommodated) in the sccket 22 of the cartridge holder 17,
the front end of the ink supply needle 34 is passed through
the second liquid outlet 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 attachment body

49 is inserted (acconnodate&) in the socket 22 of the

cartridge holder 17, the front end of the ink supply
attpeadeat3pody gasdedsthpedghdenhecsddandol Lgai dasiunbeBd of

par. nd.t.hus. presses the.stopper,30.67 intq@,th
B s i e e s g T
pos$pibndnG6rcthescdi 56agages,t hael enkapassagepbitivamse, and

the stoppe 7 and_allows the ink to f|ow through the
thelFﬁﬁcﬁégsﬁﬁgsgéf2e3éelﬁr?hérﬁﬁPQE meht C1§ é&ﬁ@?#gépédbOdy
49 as abevpodeschhhedoihheq2ig %&Eﬁchﬂgn%oéQ@Xoﬁ% b$ the first
shaped 1 dentically to the casing 39 o the cartrid

e
ligpgd wﬁél§éc§ﬁatlﬂéui@h@uppéﬂté@ﬁﬂng4;eﬁﬁéseﬁo§6@poﬁ%hg the
S . Bbhy t e gen . POLL. | d_ .t
B S R R e e R R T
casbody 35 49 atet herposdpeons.collhei dithgchmehtt hé is thus

sitions the firs li.quid outlet por Lt .
mou B P oRPng P RESLES 4220 TABhE CHG " LaAEBaBALAE pot HBn the
samé/madndrt Be ChecCubttsubgkr ake 48 ebplhecagasi RgtBIteb

the cartridge 18. The attachnment 19 is thus nountable
cartgiflfg s6ecket 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

enBodilmEntsugidlly sketesnf oér the éiplsa ragodiBens shdin

[ Lg. .6, .l ration, the printer 10 of the
herF?Fgg rg eskg%%ggﬁﬁént is mounted on a rack 69 having

a multiple-stage structure. The rack 69 includes a

| ower _nounting . portion 69a, an.internediate nountin

pofiti GHo88h 28 Hna San Lo FEF ABUREY ng "FoPET 6 690 Phie the
i11pktREEeEdlBnbedARUALeds ABuhhed Bheanediat eomauptihgga

portion 69b. A waste liquid tank 70, or an externa

nulgaple-FLadpdSESPFEEtsr, Thepravkded dRCiHEes a lower

mounting portion 69%a, an intermediate mounting portion 69b,
and an upper mounting portion 69c. The printer 10 is mounted
on the intermediate mounting portion 69%b. A waste ligquid tank
7C, or an external waste liquid collector, is provided on the
lower mounting portion 6%a. A waste ligquid tube 71 defining a
waste liguid passage connects the waste liguid tank 70 to the
printer 10. An upstream end of the waste liquid tube 71 is
connected to a waste liquid collector (not shown) provided in
the printer 10, After having been drained from the printer 10,
waste ink (waste liquid) is sent to the waste ligquid tank 70
having an increased capacity, which is located below the
printer 10 and connected to the printer 10 through the waste

liguid tuke 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 priopter 10. An upstream end

of the waste liquid tube 71 is connected to a waste

liquid collector (not shown) provided in the printer
69.10AnAfipekrhawi rgdbeéntieaiinedtibempEhespinhreduted into a

K li the aste Liquid

ret?énﬁr7ﬁﬁ W%sr 953 %H éasSd apagg ﬁxter% Uhf9¢ank 72
andlaé@hedsbehemuhhe 3@,ﬁbWﬁBEEeéﬁ and OﬁnmﬁétedktOubbe62 is

printer 10 throu %h the waste id_tu

COHE%F@?HaFOtEHE 5] Ptéﬁte%?@Pﬁal ePé.ﬁgF PEFaAﬂPﬁﬁt 19.

TheJh BRL €5 Yﬁh%”@ugﬁlh@@ than the E@Ka@ﬁ%% 4220bec@a0hs of the
cartridge IS mounted on the upper nounting

extsénﬁﬂoﬁae@c7éftphéhﬁa@ktazhmegt Aﬁ GpserebmtBad of the
2 h
cors B2 iLe HibLodsrat Bhoghs LoFRIghesiththen the

I'ned in the ex
1iqneﬂahasdthe thb.aﬁtdchmshtea@1and ahet heqgunk tebd 62 the
con the ink outlet nenber 60 of the
ret&ﬂ?ﬁghﬁg gaThe ink is thus supplied fromthe

r et ai ner chanber 72a of the external tank 72 to the

attachnment 19 through the corresponding ink tube 62
dudnt @thke HioFPsr eRde AEPRNTEAT K e PRGGEGHedd 4N Ehet 2

posékang ghe%9tﬂaﬂ ER% Lirgui-dnhead1on the; rret-aiper is
cha

her words, by arranglng t he
ensax&érhatweankthz éﬁval péstbeonnﬁugﬁeﬂnthaﬁ ehgernal tank

at t.achnent ffer n i.S nsug d bet the
72 Fnd %ﬁgleHE% ﬁ% % ?hgiex ernal Fﬁn % g% thghe
dlskeﬂebndfth&henKokkeBpohﬁen@tha&hmebb 9, 6hea15upply tube

di stal, end of .the corre ondln k t 62,
conSEabRy ThbE. EOMeE.RURTY BOFraarY Q6 Eﬁﬁ S5FeciBengs 19, is

paskB@ aht-achpent 119 183 spassed thr nghu@ptelrdekasof the
secured to the upper end of the external tank 72. The

extgiraeal tepd 8f2 -t héhenkistisd 624 ¢ft ki lpdcéEiped oenighéhus
reCEQEEQ ﬂfthgeb%%ﬁg& %E Eﬂ%ke§%eré%la%an@°ﬁb 20A£3%§r'§ort

eflne in the 3 in such a manner that
133a 1is 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 ligquid) to the printer 10.

Operation of the attachment 19 and the liquid 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 lcad 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 the corresponding ink tube

62 define a 25 liquid supply apparatus 73 serving as

an ink supply apparatus that supplies the ink (the
sockiequizd) isoptree spd btyeitht0 2 tOpehatindn 16f tohaoaet dckmeithe

19.and the Liguid suppl. apparatus,73 of the rinter
2osT3 30 I(oneFEatbe: PESIReLey Bad LR Sg R dhe "0, BAgend near
sock@ti g2hgbd al) notfhezl@ar t3r itdge hkoloderi tién whaen 1trﬂ3@r\nnlpl©sition)

| oad of the printer is to be increase
1llpsitpicgge 18 TS F—’é%l\Fe&“fjr St Re k&t PR 33 2??& §ér T

dra@dfi9g .’ epkaced hysthe @fots%%%nt th, wi%la%me%tl nserted
in the 35 cartridge hol der In such insertion, the
arrghigger (23 cefmckle tz23l) s@cltélte zs@qk§tpr2§s§@d Sy hit femanner that
at_t tzhe It ( b
e T G P IEeT FRitng ) S e nds Osdouegy 15, The
fro@iZ@ﬁr&bcElg9a30ﬁothheamm$mtmemt(@@dwnﬂ@rbr&o&m&uanpned

it S B o A PREES GPL Spadi EPombct i CALRgR: 17 the

2118+ 913 afr angedoaeconnndated) 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

att t I r 2 to4
RN DD E At e o e
sllﬁ®r023theescckatlzzedSpe¢Mfw@ﬂﬂeﬁt ﬁheap@sfuﬁéﬁﬁngﬂ the

pos\% ?ﬂﬁ%%%llggg%tcetséegng’% i’ tteg) I oL n%o% SENL I

e pOS t on ng
endgaeeasses 12var 3%b oof thhke said]@ﬂﬁm@ntlsb@ﬁh)ga@%d ﬂiehlﬁ:he

engagenent | ever 38 of he sock t 22 is en age Wit h .
eng@ﬁ@me@ﬁgéﬁ’éﬁéﬁﬁ’l P& itort 5 Korivers biavswﬂgagmg
andl %%d%gﬁ%rég at%%hlﬁ@neﬂ ng tlhhe 2t tiaeRRmM 13 tatan The

I movabl'e state. The termnal portion 27 of the

tergliingar p@gmsancéﬁn@cft dde ¢ HigEer &3 d cosmesitiogt £osthey
ci éﬁteltatsh%%%%&t kody, 49y, 2 a't%ga?ﬁaﬂe%q %%rqpéwgca 419%wing

ween the attachnent 19 and a control
communication between the attachment 19 and a controller {not

shown) of the printer 10 for transmitting and receiving
information regarding the ink consumption 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 60). 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 like. The blocking pgrtion 58 of the

attachnment body 49 is positioned wth respect to the

air outlet port 26 of the slider 23 and 25 thus bl ocks
fromhéhai extetrhetl penk 26. téumhbednkthetﬂeﬁnme@hdroﬁothé the

' 34 of th 22
R Bopect 'C6 AR T RsEPtEBoF LRES SBCohEr Gl Aic to the

1iqoutl akapoHrt r34rehckhe ahkachmemnhcbodyod9 @ﬁndhéolhhepassage
distal end 60b of the ink outlet nenber 60).
lncépéﬁa@rths718#oéwpﬁéYtﬁ@eﬂ#ﬁk36as§§§ece@nﬁ§tﬂﬁasplpe 35,

thefHBBR%Et Bﬁebhggab@t@6 tB%d'kB% E@%%aggb@énagﬁ'ﬁﬁb thethyus
urging force of the coil spring 66. This opens the

suppilakdpassaye Galval howitnd st hé ithie rﬁ@oqdﬂﬁmlyeﬁﬁo&ﬁ
into the inlet port 34a of the ink supply 35 needle 34
through the Iink passage 61 after having been sent 24
f r omet He rext embald iinenk 72 st ahiehegolnkwinly etdvaeniaers60
of the attachnent 19 through the correspondi ng ink
tube 62 due to the 1liquid head difference. The ink

then )f kpws ithet Re takrRagsage i ¢ NelskaitRe tihe thek socket 22
supply needl e 34, the connection pipe 35 5 the

ol ébﬁnééﬁﬁéﬁdsaséﬁééeg617an@hﬁhée€95é LilBBéA QPtéﬁ@_p§rt o4
thEhHgk %HQ?E%egehBeEh%OYab%etH%’%t%gcﬂEFBerﬁﬁgoﬁ@'@g
ea has g

I'rst enbodi men
posadvanedgesthlaespPCWhen the ahta@bhethEQZBS thseﬂnédsupply

in t sock t cartri dge holder
necgdond) | Pou oo RPFaE parr BdrLes RETINE SoGPPElnbtnshe ink
to 6B pﬁlhherauoachuanbth@dywé&dbs oRosiibogednwietrh ing

resp ect to the throu h hole 25 (the ink suppl needl ¢
moﬁ@leH tﬁ@esééﬁéFh?? tTPP§Yp§P tQﬁpﬁP§k8$ %ﬁe AR nk

supp2yt @rbhe thel Bkekrhd1 kanqth@rtWO&ﬁ%,r@£o§uﬁﬁbyhead 15 of
Inserting (nounting) the attachnment body 49 in the

thespekatez210t he pPrRniSHpEl-y Themethachreaitnal dgnkhpg easily
andtguEE?IQGQB%QElgege§ %%e % EH%rpﬁbnteﬁc%grﬁﬁn ly, the
permtted. nd

he attachnent I'S thus easi
attguhokhy ilAstial kedremetllye epsiynter uke.. Accordlngly, t he
20 attachment 19 is extrenely easy to use.

(Z2) The ink outlet member 60 in which the link passage ¢l
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 ftube 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 wth

respect to the attachnent dy 49. Thus, if clogging

occurs in the Iink 25 passage 61 or an operationa

probl em happens in the stopper 67, the ink outlet
themepberr60@ thr beteremavedahkom?t e ahtaehmechmebody 248hrough

for perform.ng nai ntepan work. This nakes it
the BorPErPahay MEo ke ShRe Eerachment 10 o the printer
10. 30 (3) The cartridge holder 17 in which the

attachnent s are installed |s |nn0vably fixed to
t hd BogFecé§ﬁﬁ&lifthPn§Fé§@ off the dakr ita§es142 RRivcfecome

uns%%%&@raﬁét%% Wﬂ%nfﬂék&b'ﬂgty E%C@h%fm%@%rhak Fubg 62 the
extending fromthe external "tank I's thus prevented

inkf tokebeibdg pHbledeby Eh@hcantpa@epm4twﬁ@n59h@f35he
e i Srecipr as
e GERREAIC Ay 2ot SELERRIOLE0 IUBR-ER YRS IRIRN, 5, e
cor&bé@ohd&ng 19kt hubagb2 hbet@@eme5m0mdthg dnkttube 62.
(4) The installatio a f t hes 62 ma
(doyEEsREaTS ﬁﬁgtﬁg guéhﬁ e TR §X| vl gﬁ gflﬁhgoxneCted to

then@hﬁrb@kl&@?ﬁbﬁgekh%0.|n@hﬁﬁbg%a§3i1§@§e¥ﬁ%,1@@%Ellation
cut out gortlon 59 of the attachnment body 49

stLagpf eét i-pel ynEuppoees SEhempdindon Lof UERBeTc6REYS pEndERg Lhe

L,nk 63 upstream fromthe distal (downstream end
attégam%#Qshe ink tube 62, which is connected to 10 the.

i nk outlet nenber 60. This stabilizes the installation

f k tubes 6 h
i dTng™ St Calhivbrts TP FspHR e T d Cuggy el Fank

72 aep&bahuéd78n the apb@knmbuhamhg port2ons égeunttedhenrack 69
per nounti ng aortlon 69c of the rack 69 .and the

andpFPﬁt FipgernlhitBhPhehathacREAENTE s Pnsfall Pédailded 1s

mouH@eet%ﬁ @ﬁetmﬁtb@h%BHEQbah%uﬁQqaglﬁarﬁgehlggbﬁgé QBe rack
the rack 69. This forci ies the ink fromthe

69 .extTadralforankly2supplike é%ﬁaéﬁ#eﬁﬁomgtbﬁr@ﬁ@ﬁrﬂﬁé tank 72
to 38 respanding i nk %ﬁg8u§% due 20 %Eﬁggdhhgu'gﬁg%ﬂge 62 due

ference betweén Xt erna
to ahtathnent mgadTHu§femsucesbatweéh|¢henbxkeknsapmbmkt62 and
the attachment 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 63b of the rack 69. The waste liguid tank 70
is mounted on the lower mounting portion 6%a, which is located
below the intermediate mounting portion 69p. 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
ligquid tank 70 using the liquid head difference between the
printer 10 and the waste liguid tank 70.

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

detection mechanism. The detection mechanism detects a
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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

is mounted on the | owner u%tlng portion 69a, which is

| ocated below the internedi ate nounting portion 69b.
preibervwasteohi gurdr t(dnk ¢Qamplepnnect édakagkhewpenntae

10 through the waste liquid tube, 71. Thus, the waste
amoppk Pfh& RaBrEsSFLqhraT gérdﬁﬁpﬁé&eﬁrBﬁlFﬁs BrFRfErizgtion

pumpS26f beetkuel ¥ pedhctarkhgewastee1l.i quhdnt ank Egr@§uage 18
the liquid head difference between the printer 10 an

is rrelaastebyi §opdataakhpent( P, Tﬁ@ﬁepﬁﬁﬁsﬁéléé§é§nlﬁrror may
be &@%%EtEBGeE%hﬂéghs}g.!“%b%@%ﬁ 1§5 ﬂ%tﬁﬁﬁhg% ted
e e t ani s 28

chani sm etection nmec etects
embpdémeutbzahbontherett@tbmeakamﬁles ansekeamagetcmhmndated)

R IR RARSL AN b2 AH 1 LR o L SRR T

porwman Bbeo@athélag@ntSSuk$a&@pm@@eafbyhbh@tabbaﬁaﬁ@nbody 49
the pressurization error may be detected

blo@FﬁoﬁE@u§P§ OHbWEFePCTN 2€héeipn@§tﬂ§téae Enpearment of the

socpBenybhe aptachaentlfel rb@%ﬁ%%e@héa%%eggﬁgﬁ%§€hed'n
the socket 22 of the cartridge holder 17, the bl ocking

errppepiencB8osf dehectiont surface 49a of the attachment
body 49 blocks the air outlet port 26 defined in the
slider 23 of the 10 socket 22. This structure prevents
the.ab@bameembodamenarbdnEQHSpe@m@mtdema@hkd@n Aill
ond enbaqdi nen th sent invention w
herRareatt 6F B8°HEeLPAbEd i LR IFGRBFENCE FOORrod (a7 apd 7!
and 7(b). 15 Unlike the attachnment 19 of the first

enbodi nent, an attachnent 74 of the second enbodi nent
i ndnddés sheeashachmenti Alepipshe 75 rand SAROSILRSNA) oD

attQEﬁHBEE 74 ppstgad.af hhe mBBB?%%HQ EHE&MHBS5§ Qb %28 air

attachnent 19. The renaln er o e attachnent
inleg pdehtUéahnﬂoanhelconnéspondamgepaﬁﬁsloﬁteadeof the

blo%%%%ChPor BEheref at%anﬁmentlhge r%ker%g%glnder of

the attachment 74 1is 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 or 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(a) and 7(b}, in the second embodiment,
a second air inlet port 75 is defined in the front surface 49%a
of the attachment body 49 of the attachment 74. 2An 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 1s 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,



10

15

20

25

30

35

are given to parts (conmponents) of the second

enbodi nent that are the sane as or |ike correspondi ng
parts of the first enbodinegg and detail ed description
thereof will be omtted. 25 The follow ng description
thus 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, .

se%@ﬁ&faﬂP Fﬁﬁbﬁeﬁgpﬁ-?§EQ9%m§PFne&'%N the fldgchment 74 1is
inseWibace ad9ammdB a0k dh he natthachment tbody 49 ok thetridge

attachnent 74. An air inlet chanber 76 is defined in

holggrs at'v atheerechody 249 anlgtpesirti df dedirespdndithg feont
S nd cai k. i nl rt.7 vol.u - i
9vQ Q il n
Sur&%ﬁgtg%%a%%eFk$6gF§%§ﬁae 5rﬁpﬁgﬂgthesv IgnélgbgﬁhelE
resagecamrodanidonocohactied 4, thiei el rserves tapotriie 2&i defined in

i nlLet, 35_gh def i in th i 39 th .
theg Ifedoe 8T 57 FRESE A2rhe acoRd EhBoa feRE e Sahgh 2o
airt Bepatiiagheenthéd pirssisnserbed ohageeprodated) liow them the

- socket 22 of the cartridge, holder 17, the second air
alfiﬁPé@eﬁoPPr752éeﬂPﬁ@dtPﬁ BHE fRIRTC cHagbefadé 495c5ph the

sechie attachrent body 749 is positioned with respect to
and connect ed Fo the air outlet port 26 defined in

the slider 23 of the socket 22. This allows the
pressuriz ir._s A by t r ri.zation.p
B B A et oo 8 TS tnd a (6) o
thel liets tchabbern né6tt, htbeghckbad tobsedordtaihes nhet fpdlowing
75. Accordingly, in addition to the advantages (1) to
advegfagesS-the first enbodi nent, the second enbodi ment
has the follow ng advantages. 15 (8) The printer 10
may have a detection nechanism which detects a . ,
pr dS3urlitfatirdi ey di° (or Nevanmdl dlet@iqt Yaep g niien which
det%%%sa%D%Q%sgﬁrﬁagtﬁ%ﬁs%%&b%egf%&re%%@%h%?da ¥ ﬁ%%kage) when
pressurization punp 20 exceeds a predeterm ned |evel
the( howud@ exafplke prasiseveélzedorries pomdiingdt &t devol ume
of the

preﬁﬁg%lgﬁg%%%ogﬁ%%abbo%x%%%gge% %%e %t%Q%i%%%Fﬁ%%%% %%%r
example, a level corresponding to the volume 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 the cartridge holder 17,
the acceptable amount of the pressurized air flowing from the
air outlet port 26 of the slider 23 into the air inlet chamber
76 through the second air inlet port 75 of the attachment body
49 is set to an extremely small value. This prevents the
aforementioned erroneous 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 enbgginent, with the
attachnment 74 inserted 25 (4accommodated) in the socket
22 of the cartridge holder 17, the acceptable anount
exambléhelﬁ66§§uthéﬁd pireskhewrag ibhomatibed aWerutkege of an
port 26 of the slider 23 into the air inlet chanbe
alf7§aFHPo&&htﬁﬁeagééaﬁdoélFhenPéFSEHFPZ?§ 8Frtﬁépplled by the
predtliaghaenbnbedyy 49 s sehitieannaxt bepRb¥es@Bhlined level
value. This prevents the 30 aforenentioned erroneous
(foérﬁéﬁmﬁé?ecﬂﬁén}e§@%3€9ﬁﬁﬁépppdﬁﬁgtﬁ@ toanEortfigepfaghe air
: S escribed,i.n t ( 7).0f fi
i e 7 Bop P Thbke ol RUCAE 235, [ Uk felRnd hBbaiment
is pakmﬂeulmﬁlynahude$age035 éanthelt syshenmetkaticdetecbs is
£ Etesiurlz Qn error (for 28 exanple, insufficient
erigresdar EQUSed by bl ockage of an air path) if
t he anount of the pressurized air supplied by the
pressurization punp 20 is smaller than a predeterm ned
| edelthitForr@RsipIcat e they &I co6i e dpRditdgTt o itle now be
destPhlER Of chhecglboAcknke! rehamper 76 of the attachment
74) . The second embodi ment “is particularly
advant ageous in that such detectlon error is
effect ver detect e A th| f the
pr esen;h [ nventltEgﬁJ vm%l’ nowhbe t 6 déeg%%dﬁ%gnktﬁn
atté&h&éenCETtQsFaglaBgeA51demepﬁ Ebgmea bynlthgtbtﬁdg a
di_nment, an attach l.ar ge-si ze

numPSFn@é by Pnt8gr &itAg &mbﬁﬁﬁﬁéPtofSGﬁﬁ thé ?ﬁt@&%ﬁents 19

of @RBOdFBAt cnbbX)inbRe ablkaehpBAbsnd9tdStek LAnkikSt of the
enbodi ment corresponding to the quantity of the

sockgEReR? 9F &het Rer&arogrd§elRerder -1710 fhehattachment 77,
thea%E%%Egﬁ@ %7 9 Lh QEH%%E%E@ES %%aﬁﬂ%éahh%”%@rh%d as an

ara orne i ntegral
intagtadhbedy 77Thacbm@eshaﬁnatﬂachnedudb@dyn #8tagdmgnt body

78 881 flod BoTFRBETvary. by "8 3 SPCAOWREnE Rgd, 8 48 6f Snape
deftihed abtaehrent1i9vef stkeatitashnmenhodonret, 48hibeh take
attatg%en% 39 of the first embodiment, which are aligned in
parallel. The lid member 79 has a shape collectively defined
by six 1lid members 50 of the attachment 12 of the first

embodiment, which are aligned in parallel.

Altheough not illustrated, six ink outlet members 60, each
of which is identical to the ink cutlet 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 outlef 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 &2a connected to

the proximal end 60a of the corresponding ink cutlet member 60,
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parallel. The lid nenber 79 has a shape collectively
defined by six |id nenbers 50 of the attachnment 19 of
the first enbodi nent, mhICE are aligned in parallel.
25 Al t hough not |IIustrated six ink outlet members
60, each of which is i dentical to the ink outl et
is maﬁheduﬁﬁdobuthEofthstexEHbmdknEhtoughethennuabhy portions

stalled _and equally spaced_in_the nment b
then t ARG achitit 37 1 EofBcolteh Ph PRe 80CAY
conﬁ@&téudg@ hakdektdZnataehn@f 7bhesikrkroyt | g  .menbers 60
is positioned with respect to the correspondlng one

of the ink supply needles 34, which are each provided

'”AE%%rdEﬂﬁ%ﬁ?pgggi%Qi?ﬁeﬁﬁ%ohﬁ eigzh%%C%%%sf%§1ohﬁng

the attac eac whi ch has
advdnsagb éndaB@atconneot etdet ed88nthgepr dXi mab déad 60Gatbe
1 E rres ogding ink outlet nmenber 60, 29 is
i t?@ Bgéﬂ gut to the exterior through the cutout
portions 59 of the attachment body 78. Each ink tube
62 is thus connected to the external tank 72 (see

Fi §© EpPLBCACEHRAMHGIYPLENd SEHI r GagibdaPREnt 8hhy the

atthehhewtng; advaptagg-ipig g'BbQBeEO1Wher@ﬂ¥@ﬁﬁag§stﬁé)
to (6) of the first enbodinent. To replace the

carpulitopbel sinkptchet redgescd8fby cha tideatt aChnbnestingly,
thrigghhg ggagildgs Eg gﬁén%7oft%§§V§kE§EPhQSt 9%rtEh99§ﬁk

eate or siXx
outﬂbtomghbar5|ﬁglereephmuéﬁanboaﬁ1yheoahEathdenb Eﬁe the
[ out nb rs. 60 are S|nultaneousg%600nnected to

i nk
SuPPhy PRES @ﬁpa SnetBfeSO84CEPO A NH0FPESBbAdFAg 10 Other

wor8@¢kehs 88tatﬁm@hhen7158maé@§neahasabt@@mﬁﬁgta%Eatﬁable
defined as a S|npl£ attachable nulti-color attachnent

muly7-gelpEspbharhens tRecearesragednggtootheheagtxidges 18
of EHEOEEkegélaohiéggtaCEHgg%thchﬁeBPu§7fHEtEﬁﬁs GUi-eKLY

i nsta ourt I ment of the present
quickygntnehawilkl.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 10, 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 lid 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 of the attachment body 81
and equally spaced in & lateral direction of the attachment
body 8l. In correspendence with the lower support portions
83a of the attachment body 81, a plurality of (in the fourth
embcdiment, six) upper support portions 83b are formed on a
front end 82Z2a of the 1id member 82. Each of the lower support

portions 83a and the corresponding cne of the upper support
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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 attachneEB body 81 is shaped |ike a
| aterally el ongated box with a bottom The |id nenber
82 covers an upper opening of the attachnent body 81.
porRebeksr BAY haingpp&@;na pkutd alirtylaef efla.t hehkolibtvhr
enmbodi nent %ﬁlomer support portions 83a are

Su?P8FﬁeH°6518nFr3 &tif't Ao8 gﬁérSFPPﬁglﬁﬂtHBHﬁﬁn?UBBB§t

por8lc3Q and §9@ahhiu§@§$e@nbﬁg@d|ﬁh@ﬁakhglé@%hbﬁﬁeﬁE bhay s1
at t achnment i n correspondence W th the | ower

is soppsee pyrthensidgmambert R -at FaéknBAafingdyagplugality of

(inDEHESLLY R bRl B LOUELD) STBOMTeRLy & Xk LRRS or

ort portions ront
allghedlud penbéﬂe&ZanEaspaoédthqubam@rlsupber&assral

ns _8 orrespondi ng one_of t upper
a1 B BB 350 A paRFFORE™E3D HEUE BBposFhgredn i r eol ar
ends. The | ower support portions 83a and the
correspondi ng upper support portions _83b are nutually

enGa§EPREENPORE 181t AhREAENBEdPY8E Tiidng6¢ePEqON¢ tKe

def&h@d”ﬁ@ﬁ?hd8%acﬁhb§ deti negc2 thb@kkt%09E ignki B3EN8f the
fourth enbodi nent, six) support ports 83 that are

attaFhynsd bndwaﬁélIehnamdkspatédteqaabby ila Lhekl apetabn) 60
11kg'Eﬁ%t o ?f t@ﬁ Eé%gg ”Etb?gy ?1tﬁée%1§ %%odABent is
rtp por f angéed groove|
sepdeébmgdsbpbbﬁdeaabp eﬁcthubpmmt suppboch parti ohe 83atal
of the attachnent a d¥ 81. An ink outlet nmber, &a
endluﬁ CpBPIT8RT 8l I'Fke®fRebdn& PoFOr hESHPT L RReAT K1§UPe 62,

or @het heqhiAstupphQdbEBBEgkSexteRatall ¥romppaket edtBynal tank
each support portion 84. The distal end &the

12 déﬂﬁs?#éanﬁénd}SGQQHBﬁCFﬁé E@rF@@pBﬁ@ﬁﬁ@a nkRnflugeagel the
cor}QSQBnEFﬁ?'&EH' 5% BQ'%eREé%a@@ eéEeEHb”QFEEQBbhhSnd of the
rna an 7 6), is connec to the

lingrprepabcend 60atbe uhé oubﬁeespembemg60nk out | et

menber 60, or the upstreamend of the |ink passage 61

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

regepaes 8Fapo8shianendefricnedsied s6pposiHhgalrat eedlined in

ends of the front surface 8la of th
opposgng lateral ends cf the front sur%ace 8la of the
attachment body 81. A waste ink inlet port (a second waste
liguid inlet portion) 86 is provided at the left side of the
positioning recess 85a of one end (in Fig. 9, the right end)
of the front surface 8la of the attachment boedy 81. The waste
ink (the waste liquid) 1s introduced inte the attachment body
81 through the wastfe ink inlet port 86. A flanged support
grocve 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 liguid tank 70

(see Fig. 6) 1is connected tc 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 cpposing end (the



attachnment body 81. A waste ink inlet port (a second
waste liquid inlet portion) 86 is provided at the
| eft side of the positioni;g recess 85a of one end
(in Fig. 9, the right end) of the front surface 8la
of the attachment body 81. The waste ink (the waste
lefki quudp fi Fignt eoducedhientecthhesatttachnmeht bddyhe8ittachment

through_the waste ink inlet port 86. A flang suppor.t
ooy Bove B7 L& Het | AUDShERT AT RRE HaGke PRk P aPd: poRETined

in 88e AroWastariBkel Bhgt oieRher 188skdfBhicabdalost hanknkelow
outl et nmenber 30 60 is separably supgorted y the .
thesgppent §pB69Et8POrthenwdSte Al ngordituperzisdwhigRuit
s.tr : el L.qui k.7 ' . 1,S
I I T A P
recsecofdl.contisiet ther biconcBBens d&f pmedhat thhedl efibod3bent,

hel PGS Emr o POoRl OfFig 6 SPUPRENFRBnt St P08 BrA OF

attebhihBaragbachmast atbedym8itr AoCikCHblinsubsSbhatBe cartridge
receiving recess 90 is defined _.in the front surface

holgey &f ?ﬁeaafﬁﬁéﬁﬁﬁﬁ?nﬁoaﬁ_élmﬁﬁalbépéﬂf Fﬁét§ééaﬁd(n0t

shoR@MNt RELtPOLELOR83 A B9R- LhhUsthakedaekECHRY Bas the same
substrate is received in the circuit substrate

confegeiwicagn rectss s0rachkenthéOatt dbknmeprt¥zdef ttheludes a

._thi nbodi_ment .. e t f.the. t
£ o KA REn LT AOLEr EOFSro at Ralhibat B8 LFRET Dort)
defahtachment £80nis snptintedodnthbeceartiddge MhkdenrtZidge

as a replacenent of a [ti-color._cartridge (not 10
L e TR RAE Pachr BBFaEed HaPE oo P al SRk haaps TARg thagrtact

15 porthensamst eaBlhgunat koBcagetrhacat tachrent88r Fheface of
cartridge includes a first waste liquid inlet portion
the(gawast gﬁnk_Fh?eﬁlﬁéﬁtFongéﬁﬁnQQrFﬁoa ﬁPBﬁEC§érﬁ§€epresses
theOlaltig nghghgggevlaeggérh;h@gewiEEU§efaegkkgeédaﬁa%er.
wast e |1 qui ol llector. A first contact 15 portion
(not shown) is also defined in the front surface of
the.cartridge. The .first . contact porti ts.and
b GEEa R RATT| 18 S5 en o Mo B0 2 CwiRah TLE. Ba
20 refdesarcebed Fager. 1Thancantri dgachakderhhénwi B dewrbecived
described with 299ref rence to ths. 11 an

in EP?aEﬁﬁﬁﬁﬁdQG pg gge-geas a repliécement o %%é %ﬁ?ti—color

cartridge functioning as a waste liquid collecter.

[

As shown in Fig. 11, in the fourth embodiment, the

25 cartridge holder 17 includes a substantially parallelepiped
connection pertion 91, which is laterally elongated like the
attachment 80 (or the cartridge). The ccnnection porticn 91
has a front surface 2la that faces the front surface 8la of
the attachment body 81 when the attachment 80 is received in
30 the cartridge holder 17. A pair of positiocning projections
9Za, 9Zb are projected from the front surface 9la of the
connection portion 91 at positions corresponding to the
positioning recesses 85a, 85b of the attachment 8C. A
terminal portion 93 is projected from the front surface 91a at

25  a position corresponding to the circuilt substrate receiving
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in the cartridge holder 17 as a replacenent of the

multi-color cartridge functioning as a waste liquid

collector. As shown in Fig. %1, in the fourth

enbodi nent, the 25 cartridgg hol der 17 includes a

substantially parallel epiped connection portion 91,
receBikchoi sfl aher akkycehengased |i ke the attachnent 80

(or the cartridge). The connection portion 91 has a

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

t heratt aghrentnbody t81nwher the ;at hachmreat 80 the connection

received in 30 the cartridge holder 17. A pair of .
porpésht Péni agcpr offetheorssig2aniggbrapacpopast 8dafr 8aP 1s
fitEQS.EBOQBeSHEE?ggggééiﬁg Eﬁg o%O@HSPFbgﬁtggﬁﬁhgnrgéegges

posi fions correspondrng”to thé positioning recesses
85a85a5b85bTafi st hesattachnmantvef@ntAoft éhmi nakapbmenton893in a

. is projected.fromthe front surface 91 35
O g R PP R BGr T BEpoRAT TEEGt ASTEECart SoubLEs Af achment 80
(in' €6gi,viLng §2ho&Q§@§$a$0dQEethoﬁﬁtachﬁeﬁhi§05t5h9$,the
when the attachnent 80 is nmounted on the connection

terpéreiorogtiosalh 6PnREtFoshei 6ATRYpr SHEELTFERE Y2geived 1n
thed2RrE81 % ELbkedakR the QQHBESE@EQBBQ9@OetﬁﬁstB%rmitting

positioning recesses §5a, 5b. This restricts
commoweégehitonf behweant abkmenta8bmentatidindcthenconossilpgr

he, insert _direction, of e .attachpment (Ln.Fig. . .
oy $ngMR0T bIoRPET PaLAGEE o) ToPn CERTSIdFhi 8o PG receiving
infbemainah pepkiraAng3taentakt sochbameitien brsubst fake .

ceived in_10 the circuit substrate receiving reces

re . S .
ALLggudPhig tpdl MIBHFAG S e offtuAPEOFBR e PRELT Ofhds Provided in

thedbi2abPRAL 8@ 0anddt he ecaphbahker 16RRL shown)mel tRethe
printer 10 for transmtting and receivin i nformation

conpegaidinngotihé onnR1leonShiFpuigdn cogagRBenitk 82 tWARThbligh

il Lu .ed, a ti LS Vi [
i et P L S R el s
is iinmbleblgonrectieonopotheorcd@becThroughreéngag@ientt the

carPEUER PACSF: ddnment 80 1S i mmovabl y mounted on t he
connection portion 91 of the cartridge hol der 17.

A waste ink outlet needle (a waste liquid outlet portion)
94 is projected from the front surface 91la 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 surface 8la at
positions corresponding to the support ports 83. A non-
illustrated inlet bore is defined in the distal end of each of
the ink supply needles 95. 1Ink passages {(liquid passages) 96
are defined in the connection portion 91 1in correspondence
with the ink supply needles 95. The proximal end of each ink

supply needle 95 is connected to 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 %# at a position

corresponding to the waste ink inlet port 86 of the

attachnment 80. Ink supply needles (liquid 25 inlet
wasperﬁhansbleﬁ apbetpeBeéj. ectred fvanemet hekf Hentingdr faca 9ha

posi tions corresponding to the suppor orts ?3. A

PrifbRE ADI 48t FADEA TATBEPBOESES dBf nBaotnTeHEed: BFato the
was€Bd19fueachagk 7bhesktekrsuppky needl.gs 9Bec lBKkte liguid

passages (liquid passages) 96 are defined in the
tubgordect MeaNpBEtLEonthe Pﬁkcéﬂpééééﬁdéﬁ@@ sbewerherhal tank
72 %H§o ngkM 888&8% 8§d1£§ %hHB'6§”?18&se§8hth@kll K

supp needl & S conn cte to the corresponding ik
paspageagél 86. thhuspkwhenlthematbackmént a8a iis nn@mbddced

on th nnecti.o ort 9 wast e i.nk out |
intfogarE 59 FEor FEReH-PARORS 39 ORaSPE FHEFRFCpEPE ion o1
thraﬁghThﬁewagkeesp&na&agn@ﬂkfgg@pubene@au@beeslo i's sent
fromthe waste 1nk inlet nenber 88 to the waste

liquid tank 70 (see Fig. 6) through the waste |iquid

tube 2L Meanuhijle gt he b%%v%%%@!h%dt%%o%b%%%c%&b%r@%&tlon
tank 5 727t hrough the correspondi ng ink tube 62 flows

9l. |nAthemmunkcapasgagestamnoﬂ8the pbrkJeotkdt frembehns 6@ont

sur?%gegonhgégs H%eco nec eaCh EIOE ?%ek B%%%?g%%ggﬁaogeen

n-portion oug correspon
intirokusegpliyitneedkes i9%. ph@sAgﬁagﬁaQEh%ahmk 94sises through
provi ded i n_the_connection portiao

thecBﬁﬁﬁﬁE@aFPﬁﬁepgptFBH 88 r£¥ B#aﬁécﬁsdt#ﬁoﬁﬁpﬁédﬂpanpead 15

of sHef agenfia 9f theocgRneeki eBmPANt a8y, pbirtebnhagingin
been introduced into each ink passage 96, the ink

0rd9§s§§sSﬁﬁpoQgﬁackﬁé0ﬂa§§a§@evapﬁe oheanihes asbpphmest 80
(or! %h%h%aE%QQB LRI Eeﬁ9t1§e&géggﬁg 18 Rhk gp&%hnégtﬁeaoggqtlon

conmuni ¢ tlng portion
91, bahhfpawmagethelwak97whenheﬁd antachﬁEﬁEdSGtacerfphe
i s n recei ved |n the conne tg% port

nai§351hiB8c kol AR pRSEERSET donihS, RINREA L8R ROT ! ufls,

referring to Fig. 11, a valve opening lever (a movable member)
99 is provided in the connection portion 91 at a position
corresponding tc the second contact portion 89 of the
attachment 80. When the attachment 80 is provided in the
connection portion 21, 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 9%b, and a pivotal shaft 99c. With the
operating piece 9%a and the operated piece 99b fixedly
connected together, the pivotal shaft 99c functions as the
pivetal center of the operating piece 99%a and the operated
piece 99, The operating piece 99a is shaped like a plate and
a projection 9%d projects from a corner of a front end of the
operating piece 9%a. The operating piece 99a is (the

operating piece 9%a and the operated piece 2% 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 val ve opening | ever
(a novabl e nenber) 99 is prqgvided in the connection
portion 91 at a position corresponding to the second
contact portion 89 of the attachnment 80. Wen the
theatbachngrheB88tes prowi ded-inltiberatennectiian pprthgn

t he_val ve opening lever 99 gperates to
ROl LY p et el LB Srn S hOAFboanEN, hhol BhEPiosT Fla. 11 (a
couhBekudesxansepar akkRgoRnh ecern@9aroan @ﬁ@f@Eeﬂhﬁlgﬁeratlng
99b, and a Elvotal shaft 99c. Wth the geratln

Picpreb8a908 hhHStRelBpaiaeedipi aceteodp Filke F&ysencllned with
reSFEEEeEEe@hEOQSEE§E d&?8cE&¥Bt8k %HéthQQEhﬁggEtbens

Ivotal center o he operating piece he
operated pi ece 99b. The operati ng plece 99a i s shaped

cor Reb TP &CFFBht “dnGoF SAd CopBrati R PIEBs 80n rTES

confpeeabhngopteen QQaOEsthbheaBErgagéahbmgeﬁlece 98a 8hBdond
t he operated piece 99b are) urged bﬁ the force
conggher BPEELBY 4°nBhA- FP?U%FFQFEHGHFg? glspPrAy9nholfrall y

contﬁcthﬁl@hrﬁﬁé'BQoh@gtE@Bed9QYO%h€h@rB?EkQElgggFléée(QQa of
count ercl ockwi se direction fron he

theopaldei ngenphecee99a P§. thwblﬁapmvatﬁe@hEnoaesaEieg plece

S I ngl | ' pect er
oooSSHAIL! VoLOEk 860, D B SGEDSE! 10,84 090Ek rpgrion.
operasealbnegetEébausathnentaﬁ@edntbhplvoonmacthenclockw1se

. tion 91 t he rtrld e hold the second
airBOFLART S6iEFaingothe PReYasratnrert SBo  FampEpagRLosed
statBt @01@heoppast swhth.t hehpsokeahbeRs99HeOketheding head 15

operating piece 99a of the valve opening |l ever 99.
of YhEsPBiVGEE LHetopbhat Ll PHEBEY DORIABBLES hBLpRGBt hhe

cor§eeganagﬁglmnﬁ ggggggggegélr@ﬁh%Oﬁerﬁhetlgg E&egnk Supply.

ecé 99b”is thus caltsed to pivot in the ¢
dlrectlon smntchlng t he passage valve 97 fromthe

cl te.to n_st ts the
e A e Ll R g
advaeedbes 95 théoughathgeeonnespond6mgofnkhpassages 96,

embo 1meg%r £t|¥gu Qﬁ odlﬁ n¥'has the following advéntages.

(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, modification of the printer 10 is
unnecessary when installing the attachment 8C 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 1s, the 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, t% fourth enbodi ment has
the foll ow ng advant ages. ( %) When installing the
attachment 80 in the connection portion 91 of the
car{tivijdgéchaltderchinéAntt 6@ decandiecont@ctvazh epdntd dm182 port
of the attachment 80 presses the valve openin | ever
86 §§%f-PehyaEofinelli SftLpor FEBR*g1 8Fo S\%icfeﬁd_tlaggﬁ’e dperhe
attstakentThis ief fieckihveby per Al tecaraHRLcatbiron betweeRge
the ink supply needles 95 and the recording head 15
funchreughot Be Bnkiaspassagis doeolAecsedi nghy, waste ink is
Lfi.cati of .t pr.i r Is nRec
o AP s e -5t Fhehrenr Ce0 T P el oF; FHEBUIERER weste
1igb7dh&vbrgithefpasshgeivgl pes8édashaongpl dbeneattef iak inlet
artridge. Al so, .the attachnent 80 syppresses an ink
porfaBE' SHoR e TRAE tFs  "ihe At alFRBRE 8071 5 general |y
applicable to different printers. 35 35 (12) The
attachnment 80 includes the waste ink inlet port 86 and
t hd hfadt-d UShK aitsiCe eIheEEETES. MaAYc Hrdmrgiiyf 1ok ithdéhe
fo1abl,aelment 80 is installed as a replacement of a
cartridge functioning as a waste |liquid collector,
the waste ink is 5 effectively sent to the waste
liquid,tank.70 t.hrough the waste, ljquid tub 1 after
nading 5absdf ERisugn e RACTe SRR ra: 1% ¢ S8R lang the
rettheenwashambek fekebfnmehnkeex88rnihe tahkusStr abgdbe defined as
enbodi nents. nay be npdified in the 10 faollow n
en FAFniniaE SROWNSPn Fhg. 43, SHRPIVeh Bbovd t he™l Pk
prekeviel zka the shgbayneupehargbeh172a photharextersak into the
. tank 72 may be defined as an air inlet chanber. An .
alraiplelipphpmbabe tE35196r 245 LpPBS Siir RPed@ & PUBRppPRY serving
u PRLLES SR BSRYL I 2 bFil-A89t hepcakh i 134 ]
s chgﬁgggﬂtﬁrougﬁ agtu tio%ggglaﬁcgirypuﬁpelﬁirsgpg‘ng S
conascaegr gsstihezatiropoptinp338pedi thealliy, 18Re ahrcpunpvers

the&ﬁégé%cgégrg%c%%g %gtgg%aﬁl%a%%rEZ}s%%r%%gﬂh%hglgi%3%Upply
tube 135. The level surface of the ink Tk in the external
tank 72 thus receives air 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 rececrding 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 adijusted,
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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 734 i nstead of atnospheric
pressure. This arrangenent forC|ny supplies the ink
fromthe 25 external tank 72 to the attachnent 19 (or
74 qor the attachnent aor. 80) thrqugh the ,
coFF&sp&HdﬂﬁgaPﬁ%hﬁﬁbgoééfﬂﬁdtﬁ@boﬁﬁ€%§&rPf&FPSWlPQréée

forgenecatad BYphbhe . prassukbwedial khe H@§%EEQC|§nEakg%
supply to the recording head 15 of the printer

capﬁﬁa§yS@pbr@ggéd139015tre§eﬂﬁ@§ &ﬁné@§s§§ﬁ91ﬂ@reﬁ§@ﬁéeé (the
air 15&8%6 ?Qatg% tﬁg'ggkegga h%a§Ft§§nalThgnk 72

the the attachment
presentncbdlagroperahtmndutedhéramrtpenplrlaampswﬁﬂlythé

pregafnitan: aaPuERy IREor tRanstRer aoa T BaCenad fbnpon the

alrpgnbgnylﬁgbbh@3torcﬁhbe ek suppbYr AsecsBowe prRotileed by
draw ng, a large- capacity ink pack 130 is received_ in

thet Bérr BHAPNAPIchENBEL TPERESIS LAIP ChReEXERARBEr fo7Ha 6P
whikbhei gxgegﬁﬁhehaﬁgszgg FhenpressunibzedpaibriS1 . This

|ntroduced romthe air pump 134, the pressurization
squpeAps itheoinkeIlkevaditnef thaniek P2akt ABOughdt kendai the ink

Tk %ﬁpekg ggggc%%gthE@t is, the air pressure produced by
t

e arr i S |ntroduced into the external tank
72, 10 mhlch is a sealed casing forned of hard

nateri |.. This squeezes the ink Ik out of the in
pack: fgé Saf@S&endd S ReLi MK SERIE HRé éﬂpﬁgﬁﬁénﬁhf9lnk Ik

outl AirbRi $neasax bhexaiBoPeassHES 8@@brsgu@§2@$ E0epilRK
Ik 15 out fromthe ink pack 130 ensures generation of

presappry o Tpitessdpk df< tw@lﬁﬁklﬁksuwmléﬁdu§csaﬂm|&&$qq9ment 19.
It Eget?FEaEHHEEEségr hg§obﬁﬁé Hnﬁg%%%§@5XetBeE%%%hd%he

erence betwed& hei ght he external tank
heigbtand the hetghnaéftahé 72 and the height of the
attachment 19. Further, by controlling coperation of the air
pump 134, supply of the ink supply pressure can be easily

suspended 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 tco 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 19 through
pressurization by the liquid pump 137. This ensures

generation of the supply pressure of the ink Ik.

In this case, through actuation of the liguid pump 137,
the ink is 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 gdjusted. Al ternatively,

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

punp, nmay be arranged in each ink tube 62, which 25
supponaects the hargeheapaciby (i7ak packsid3Q wadehved uncated

the retainer chanber 72a of the external tank 7

dowpgErgplackRBnthe191apac pRMpgAY ! - SpAErPEEAPPY Y t

con%%%@ﬁ@%b baBkaf2ohs ordehicned @s dap gl e@SQaS%ﬁ@plyh%f the
ink Ik i's sent fromthe ink pack 130 in the externa

lnktan@piz poesherat tachrsitl viSushesdgh 30 peagsteidzat i on
by the liquid punp 137. This ensures generation of
the supply pressure of the ink Ik. In this case,
thmouglgt@ctimm it eaf plolrer | (laquiac tpuip 1373, 1ntlleet ok ti)s may be

drawn .fr t 130, [ i's Ioc
e rypets ST o ERE TG Hopmd 14T he RS tRREEat, Redly 798) of
thel @EeLBMMe3{ 19UQRKeed tt-acthenat tachment, 19 (A4te’fnk inlet
80), which is located downstreamfromthe |iquid

punp
memp3 7. 1ACE6EUTRE FO BPe ESREEEFERIg POPRT 4 Jivh6f oitfeChment
body %' d pm,a%gé 1S4RR yt%et '1% wa@lﬁesqeeﬂuxd%%%%%@% I%s

asiI'y suspended or adj usted. A waste ink inlet
con@acmadteolm@@ldnknu@ﬂemom@ﬁbmay wéuSdéhmde@glmhﬁhyaste ink

t achnment _bad he attachment body 78) of the
to §%€a@ﬁ ﬁtlig %ﬁhz éttachnent 74, 77). A waste ink

inlet nenber is secured to the attachnent body 49
(the attachnment 10 _body 78). A waste |i UId tuiqﬁ
waste Hhieqdion iids SRR e n o o e tvéd o A &t 99 is

empTBRREN =<t RUS RGNS h@%b@%s%%a%n%el%@tﬁ@%lwa%b%ns and
liquid tank. In the fourth enbodi ment, the valve

c10@@§n¢ﬁg Henke PagF ajde s 15h@nﬁuﬁyé@ RS SERE STV B ©YmBIrEed
t I t
pre(st%%tg ﬁ aGt i vely -ope ng@n L0983, 4 %%nt%g:tb%%%qga% 89 of

qui d passages) by belng presse
therekaasemehmo@mtheH@aewmdycamKaabvm@dE|@mna@romamﬂme defined
by %ttaCh %le compon%%%’ot%.r”%%abl he va d%enlng lever
99, such as a component that selectively opens and closes the
passade valve 97 through linear movement caused by pressing by

the second contact portion 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 passagg val ve 97 through |inear

novenent caused by pressing by the second cont act

portion 89. In the second enbodi nent, the vol une of

thssanbngnhettzé chanmber 146 mambbe aot aghtrent sheeys49s the

be altered as needed, as such volune.is .

llnEnﬁPFE%th%ﬁdtE%evaﬁH%doPuFE%t "BREERrodat Fon CHLABEFCal
shafid of gRCAnhCeREridgR 38:5A8et BPei SURPOEheBOr EheNsnRf cutlet

any of the attachnent bodies 30 49, 78, 81, tube
menBgpp6Pt may bee ofie f ibedshPpof o grseNBse MRy HETPHE oRiEedoody -

in addition to the cutout portions 59. The cartridge

hol der 17 may be arranged in the carriage 14 of the

prEhEeﬂlmG p385t38n Asyl brgfasmeheinhkgoailet withibéhe

60 S t link portion and the liquid
att%ﬁ?@%? ﬂ% Xghagg E?rlndrical shape in which the
Iink passage 61 is defined, the ink outlet nenber 60

be defined by, for exanple, a sinple pipe body. 5
ELAKIBoFPREALREY BECE 8r rbdlit At BYPRIYy 2RPERAEHE

acc@%&?ﬁ nmegt b9g¥tﬁ9emg§dlﬁéntAbk'HHédpQQQEﬁtnﬁﬁv@Hglén will
[Tquid supply apparatus 10 according to a

hereabodineat dekctrhbegr esEht reﬁee,rﬁnpentw the laért@gihteelr dpewings.
described with reference to the attached draw ngs. As
shown in Fig. 16, the printer 10 serving as an inkj et
r eper dhbgnapparagusicncludeprantecondi sgrhead 45, aar iakjet

liquid 15 ejectin ortion, a subh.tank 103, a o
rechratatr PERE TR pUMICBBUCE o ARCAF i BRobg g bPagor @ liduid

EJeQQEBQOﬁer@Dgn? gachpi dggxhobder s1gredbaricatt bhdgamp 20, or
hol der 17 holds a plurality of attachnents 120, or

an pi §UPESEBHT AF hBPSPAEEbPHI ngRfort RerEFiofcehBodrien? . The
carggl ghhﬁﬁdépel§tB@%?EEﬁtﬁl&ngB@§ ap QHgngﬁ nt ?8, or

I dent'i ca hat o Ical “cartri
ltiSd penthliusteatedording to the fifth embodlment

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. A second alr inlet port
75 and a second liguid outlet port 54 are defined in one end
of the sealed casing 121. Externally produced pressurized air
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 ligquid outlet port 54.

When the attachments 120 are received in the cartridge
holder 17 of the printer 10, the second l1iquid outlet port 54
and the second air inlet port 75 are connected to the sub tank

103 and the pressurization pump Z20.
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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 casing3 121, which is formed of
hard resin. A second air inlét 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 sealed casing 121 hrou%h t?% :
selodd keaine REEE-TPEPES78 5 TRe 138 EUSIPEE YaPPithdg > 18
defRheduggstpeessHee chRabraehs teasendchBenignk2(tBe cach
liquid) Ik fromthe ink pack 30 122 to the exterior
atteghoggh £RE-sedbAdinkqdkdisusreprlpeft f5am thgepxtRE10r to
a eiyed.iin the [ lder
e S P e o o T aTd Gut TS Jare 54
cheahdvaheeségéndsaproivnbdetl por thé5lageidosnectigdpbott hés.

sub tank 35 1 and the pressuyrization pu 20. 39.
e ARPRE PR oF ) HGEEC1HNCS 1P -EanBly CREFEUT s 1P
gredetirnedannthheiotbenaendrekstire .seahedckasknga122 obs
each attachnment 120. The ink Ik is supplied fromthe
cloggperti6F tBe SNLRENALt ACRFEHT ©190°RRESUGR2PhETRI GHi-grnal
preg¥BpRkY port 125. A check valve 126 is provided in the
['iquid supply port 125. The check val ve 126 opens
when the external pressure is greater than the

i nt.er nal, . pr. re.. T check Y, I e
heS LRI HEC TR 0TS Wi StBinad F20%, WO00
conpeesedr €o Akel Lliuyst dategdpily Pogt 185 btliecexhenmnakchaskt 120

72 is._.connected tao.the.liquid supply_port 5 of  each
thrfoiphe henEoT6 LORRAUGh e LEGE: BepondnRg i h 2 dp&agstent
120These the atibachrentndbch20extBenhnk thuke 762dcandet hee

~external tank 72 define the |liquid supply apparatus
liqp3d FHEePrsuppPyapRéssuré-of the ink (liquid supply) Ik,
which acts to send the ink Ik fromthe external tank

72 to each 20 attachnment 120 through the liquid supply

poffthel 2hpply greatere tHamhehe rdt misphed cupréysurlé, which

smal |.et th@ﬂktq% i

ool g TBLLEELATa0 3% 3.y BESSHUB-ALICNERY B8 LlPcac
attachment 120 through the liguid 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 Tk out from the attachment 120 through

the second liquid outlet port 54).

Operation of each attachment 120 and that of the liquid
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 Tk, 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

cutlet 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 1k out fromthe
attachment 120 t hrough 25 tq% second liquid outl et
port 54). Operation of each attachnment 120 and that of
the liquid supply apparatus 73 will now be expl ai ned.
whidB knttheof mbtrh ehbodhkeik, oeacmramtabhnentamﬁment 120

i nc udes t he ck v Ive the liquid
tnrpEh TRR EFCend TRk OReiabnRERt T30, The copbfyvdive 126
thuBr essyee 9fF the FBESEKEL%@HCBl@CbéneEQt§@nﬂytBﬁelnk | k
fromthe external tank 72 to the attachnent 120

PrepRPSUGRTERE PREEI dOshppy pBEP IDS, arsash@rPér 1PRaneven
whehhﬁhéslﬂgtgﬁt1QrS§%H53ﬁ?%ﬁﬁggd'@Kohktﬂéog E%gngx Egﬁk 72 to

pressurized air acts to nove t ein

thef pofmetheecatt &€Anent 120 through the second I|qU|d
outl et port 54. The check valve 126 thus closes if
the pressurized air generated by the pressurization

pumpe20 stibpws bmtahbh@r@@%a@h@e@talZObyewa@ brekenrthetion
ink 1k is being plied fromthe external tank 72_to
pumph@Oai £asHABAE Té@ tvﬁeﬁuge&§|9r8PSPﬁs Bre&86r t26d & r

floQXn&h?rBﬁe§§@rb%%&kﬁ@l PUR aQ I%h§U§@@gggge tRethe
supply pressure of the ink 10 flow ng fromthe

extexternall thﬁkatzachménbré§§Mrbepﬁm@ﬁegréﬁt@r|@baaftbﬁe
preBLLENTRN 120} DRAANRS 958! Oyl 1aBLAR (RLESAULE LA1ve

tachinen 'S opéns val've
126t huhusntinododiungntthehenknkk Iknttotbhéhat bachrbnent2020.
15 That is, the ink Ik can be supplied to each

attachment 120 without influencing supply of the ink

| k minat:o itshe thieeganditng cheadel 3uly 1died poessidhe attachment
Therefore, if the <cartridge 18 Is re&laced by the
1204 a8RHENE NE20ERERBIaELRBANRARE 26 8 pé#féaﬁpythe

recgggﬁggkhbsdwu%hb&hsler5§%g%b%@tIowheggeo%g 2Qrusgd in

pressuri zation supply systemof the printer
cart@idgRof falisopepaeicen bl the pititaremend iglyhibe attachment

ensur her n | | f h t 0
B T s
useﬁhenathachm&nbressurlzatlon supply system of the printer 10.

Normal operation of the printer 10 is thus ensured.

Further, since modificaticn of the printer 10 is
unnecessary when replacing sach cartridge 18 by the attachment
120 according to the present invention, an optional supply
system of the ink Ik from the large-capacity external tank 72
is easily employed. Also, since the supply pressure of the
ink Tk 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



10

15

20

25

30

35

25 120 according to the present invention, an optiona

supply systemof the ink Ik fromthe | arge-capacity

external tank 72 is easily4ﬁnployed. Al so, since the

supply pressure of the ink Tk to the attachnment 120

Is set to a value lower than the pressure produced by
thetheqpﬁdssupngtBppabanp5203oénﬁhehprpmbesuB@zé@;ohhpump 20

configuration of the |iquid supply apparatus_73 i.s
of §Pﬁppgﬁﬁé8rlaeéapa.ﬁgpylytﬁésé?ﬁaeﬁngﬁ?slTE gnaftﬁee

oriht@ui dosupphy a@ppRanakus 73pcandbenenplievied wiubpoyt
nDdlfylgg the printer 10, 35 while ensuring
Pl

appPesAbHE tbySbét@béﬁlﬁﬁesappé&hﬁéntéelzokaﬁa 41 the
liquid supply apparatus 73 and the pressurization punp
20 of the pressurization supply systemof the ink Ik
ofREﬁerrﬁm@nterFi@ THe ant ackiment: tE20mand (1B bifqthe¢ fifth

suppl arat 3 t hus stabilize h
enb 3 Rshier BRE| it 8 Feis, Co5 iR RdedEn LBEL BERABAE <1562 01 Which
is theefibbihinenhedkbentd theihgk1bk .i sThet pir-Beduirnztheair is
i nk pack 122, which 1is received in the sealed casin

lntIQﬂHC¢ﬁelBF@s§nﬁ|§86€§|ﬁef§neﬁnppééaé§dtbﬁtéthEa§bagé2 in
thedgbhned QHE§hﬁezb@e %HﬁspééKdl%% kﬁe19nkh@ksgake@rom the

casi ng us sending the i1Ink out fromthe ink
inkpaekk1222 kbﬁewewerasasnlanaataachﬁbmentzmﬂoafOFlglg

the 1hk &Qlﬁfnkbgﬁrg%¥lpgd 8}%%%E?¥dkke%kly glgphcggﬁhgdlzl

casin ack Fecerved
An sealpdceasaag 121randlbbd 1pre33usbaéddacasuag 121 and the
i ntroduced . into the air

ck Also in %5 Ehis ,
Preg5YE1 “Ffo ARk L Pk LBRAOBECE f5dtos Cofit foPefffels2f- Also in
thidt tagbnmenhe 1AQAIRY chheppr esswbaueanr 8spoBE Rect AttABhment
120Buessure produced by the air fromthe pressurization

Ry 20° RERESUNEt RBESSFBEPNEPPPYI-Ag tPRePEEEBIY e produced Dy
thep5§§s%EgmthEhgibggur%Qakﬁcn“ghﬁg bg supplied fromthe

ext ernal tank ' qui Suppl'y apparatus 73 to
each attachnent 120 (120A) of the fifth enbodi nment,

W | %e descri be SpeC|f|caI the res ct| :

Tethte SEETORISErabRE s ghe §UBRISIERR e of the ink
Ik, which is supplied from the external tank 72 of the liquid
supply apparatus 73 to each attachment 120 (120A) of the fifth
embodiment, will be described. Specifically, the respective

methods are illustrated in Figs. & 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 Tk 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 is thus easiiy 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 Tk in
the external fank 72 ensures generation of the supply pressure

of the ink I¥%, which is supplied to the attachment 12C (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 Iﬁ el of the ink Ik in the
attachment 120 is applied t6 the liquid supply port

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

pressure of the ink Ik. Such supply 30 pressure is

t hus easilﬁ adj usted by altering the hei%ht %%Vthe K3

| ed8l Faf -t B/i hRel RIENPERESEXCeRA PAARSPS. TR BI§. X IR

thel3nkt BE-RI [ 3Br easyUrest BahePhessesothenknkupkliNpreBeure of
external tank 72 ensurés generation of the su

thepieslke wB5cbf isheuprkier, tahitbh a§t§9bﬂppéd€58yﬂﬁéoﬁ>-
A e ‘ .
R R R R T A

adjessutesygenatrabilonngf opkeasuppl pfptessarie pfimpt A84i. nk
Ik, which is supplied to the attachnent 120 (120A). 5
Supply of the supply pressure is thus easily suspended

or tradjiyst ed by rcom allid N Qpersalon caf thehai htpuPment
134. In'Fig. 15, if the ink Ik is supplied to the
120at(L R6RMEHRIOLID PTZEANTERAGAGR BresStr il28Pi6n PP he 7/

supgﬁgyb% Qﬂgpsﬁgégylgr% RR-% 9f LheiSUPRLYRhERSULE h8justed
asil'y suspen or adjusted by controlling operation
by ebnthellligui dopuap 1037 o fThéecdnfiugdr atirgnd 3df- t he
liquid container and the air inlet port, the liquid
outlet port, the liquid supply port, 15 the check
- valre, cnd ithe sexicersnalf ttark ldfqutile ddrguiichesuppldy the air
~ _apparatus according to the present i nventi.on are .not
inlegsPrirér ed Do LiRELE RHIRE Prret Fifed *ENBGdPHERLY. PPET:
thel SH®kx Re1vRdersoadt Rat: drhese teand ibgunat QuguTay sheply
modified in various forms in accordance with the
appiamegits eccoldipgedentthe2@riemeddit ilewerAiongd@irté $@ppl y
res%%&%%%%U%oa%%%E%'%&L 98 5SipHh R Hin@htlhe 1t is to
présent invention wll now be déscribed with refereénce
be todedhe tattiached dihawiengen f22%5uAs: tdlvoven miary Fiegmopd figd in
vagfgyg o%uspu% %pc%E'%%%elggth,the intent of the present

inventiocn.

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 1n the cartridge hclder 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 heag the sub tank 103, the
pressuri zation punp 30 20, %d the cartridge hol der
17. Referring to Fig. 20, attachnments 220 are
reféﬁ@ﬁb&edoiHl@hezmarhrBdgenﬁoﬂdqnla7outﬂ9$tpaﬁt064 and a
pical liquid cartridges. Each qof the attachnment %%O
Secﬁ8§ ahT ot EhePPAENY PcaF ot deL38eEhatoat I PR EE é
casEMBIQQbAC@EtéheHea%%aeﬁmEhg 225, Whthn43s retgeance terd
21, a second liquid outlet port 54 and a second
resahr i ihet speppd7bigpeddepthed BeT&n>8ngeéiea REl Pohlirst
0 a h f 0
con R g TR EBE ke T qura Sati ol mereoBy Sufver te
holaSWacésnsg Bzﬁanneﬁheoaepond Bmmomghe%hpohttﬁé Eakvek as a
sent ou% of th t§ w C % g 20A. The %ecgndlalr
SeCPHﬁeFOBB?F %%“s@?&és SCHI"s ¥Rt EomABCEi-6n port *°
supbfiedgh-whi eReprassutbzednabr the hsuppli edsfirgnebbe.
exterior into the hollow casing 220A. 10 Wen the
attachnent 220 is nounted on the cartridge holder 17
of 1/h& Rhk ma%g al:@lmetnh}e 2920qRd plohGtied QW ke PR rSdige
and the second air 1nlet port 75 of the attachnment 220
holdee l@onfiethedptrontke 30b tamsk se08ndndighéd ocutlet port 54
pressuri zation_pu 0 e _pr
anal B3 ecrr oo S B ReE prng v el Msre et nr 279 g
conﬁ@caEﬁ det ebti enb tuh& 223 aﬁdcmheepkeésUmlthelsecpnmp 20
air inlet port 75 of each _attachment 220 from i nside
of the HSPPEﬁFcéQVnﬁeﬁﬁﬁﬂtlﬂe&VstaI end of the
correspondi ng i nk tube 62, or a tubular passage, is
20 connected to the second |liquid outlet port 54 of
t h&ederachdede 220 -f Zdm |an§1§gatlh@nﬁio|qfo®nc§§1rngiei@@/§lon
tublhﬁzﬁ' g%&%%hkg@,k %ﬁ%2£e%B%dF%%r'H%l%%b$o§% 45 of each
fodice t of  the hollow casing 220A from an
attappmsmﬂgZQﬁdfmbnwh@shdbl@We cadiloy 226AngTREOA.r A distal
etection tube 221 .and.the K be 62 2
endcggn%%gegoggegppp ke, §8gpFu%ap%gfaF%s b%g%ﬁ?g%A%%Fsage, Ls
connected to the second ligquid cutlet 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 liguid 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 liguid supply apparatus
body 100A 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



10

15

20

25

30

35

Fig. 20. The liquid supply apparatus 100 is fornmed by

the liquid supply apparatus body 100A, the air

detection tubes 221, the |nk tubes 62, and the

attachnents 220. As |IIustr fed in Fig. 19, the liquid

supply apparatus body 100A includes the external tank
conﬁ@ctadpteSShéesdebﬁdtDiqu223ouamdtappfeséwrefadﬁuhting

portion 225. The external tank 35 72 ret ns. the_ink
attPRhP?ﬁE ??auFarPBgBeteapﬁpréafpaﬂélvg 2k EBRRcEzed 788
pregeﬁréeaeegckbguz§3oa&t@&tQOQEISﬂr@Esa@@hapanﬁaahﬂgnthe

220 through the correspondi ng ink tube .
prepﬁégsa@él@@t@@m@rZstfdéh@cpglaFﬁrp&@s§hr@uabpth@dseyond

r rizali-o u h r e 0 r

air R e BREYs 4t KEt Tbsre "9 br PR et Gafnaht 3p0cction
tubanﬁznhe ahe ﬁeéeehrenadgubelﬁglpofheoprégéuadjusts the

adj ustin ortiop 225 adjusts th ressure
supB b BhrE TP chnFe el 4 Bl PR SRR aPESRRRE Sk ternal
tank07pheoserendekbadi diguihebupoket p4ref sthgrathachuenthment
220. 10 The pressure adjusting portion 225 includes a
220pressurizing portion 226, a rel ease valve 227, and a
CPU (a controller) 240. The pressurizing portion 226
pressurizes the ink Ik in the external tank 72 to a
| eTek exeeedragadﬁesgmpplporsipneQQ@rén@ﬂUﬂhé a

ressurlzatlo u 0.._T I 22 aq] S
ore B R P TP b a P Ba B B2R) ol EAERRE PRAVEN 2L fodi ok (2
contonEegenenatedThy phesan$smngzpngtmont296 ﬁﬂésaarlzes the

eded. The U 240 control s operatio th
lnkaEséBrFE?nﬁxﬁﬁFP?éntﬁﬁé ’an8Coper&t'F neéFeF enfPef85s8UPPLY

pre¥aliye 327¢hB peegkdancgtiWbhhpamp20odet egbi er18kgRaka1ve 227
generated by the pressure detector 223. In this

adinahAeEhet RBPBUBPpPYCpEBESUPE 6FLERELPAKLPR PEegsurigagion
forgsv gnsggeggteyzgﬁepg§ §Hﬁ§1gghgn%8gt9¥nt5§6p5§55859ed

c or e SI xt I ment, the volune
TheofPUh&4portnbnodk theration of the pressurizing portion 226

and operation of the release valve 227 in accordance with a
detection signal generated by the pressure detector 223. 1In
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 ¢f the
alir 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 embcecdiment 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 det%ctlng the air pressure.
The volune of this portionii's set to a val ue
substantially equal to the volunme of 30 the space for
remebmim@etheqpnessupbz@da@b@rbmusheomypﬁcahe sixth
cartridge 18 (see Fig operation of the

embP?aHFBts&5pF§C§ﬁB§?aFBst?GOCBFtFH@gesP?ﬂﬁeénﬁadﬁﬁeﬁt

repMbbnbgtespl ahaedy %éaﬂ5ca¥h%mdgag hiquidesepBlY25), the
appar atus 100 of tﬁe si xth enbodi nent i's received in

preghgréaptid Hdgenbobast 1o d85asupepliacentat iok fheto Lhe

recB%BES lhggﬁtﬁ%dggsEég Suggﬂgengéghretg?ﬁregggﬁéﬁgg to the

Justing porti I nk
airrecesdiung headbiSthy phénsdapply.prassiné poesespandingn
to the _air pressure set by the. printer 10. An ink :
SuPR s SUF T S5t POV SHBRPY. )t i PUBH LBy SPREZRFGa 400 is
thugue@hya@m@aéawg@hleﬁel&nktbyésggﬁ@abt@bﬁ wupB1t/heykRkn (the
pressurization sup stem (the [|iqui

1lqBF@s@E?ﬁ§HFFéﬁtéGBprp§ ¥t 8HF smévpa@als9dtﬁ§ the
pre@%ﬁ§§%5k§@h'8ﬂmﬁu§@ g@ @Betﬂ§lﬂ%b%t§b 10Th?§'§n§ﬂ§%%eﬁormal

normal operation of the printer

opereplacealli theypbéenteenlthe i nk pressurization supply
system of the cartridge 18 and the ink pressurization
15 supply systemof the liquid supply apparatus 100 is
ensueedisTheepn&cb&bﬁsit@u&eswa@hieﬂefnamnphesemke&aahon
tank 72 to the recording head ,. allown

SUPBrnf¥PLEl P EBérﬁﬁétﬁégﬁﬁIF§ anﬁaFP?c&P&rP§eS?Hélzatlon

sup9n98§ygeeﬁdb@8th@g1@gﬁ§aogu§§§ysa@@hkgﬁugh@oolm% bksti@eq.
t he recordln% head 1 t he pressure equal to the 20
g

TheailpkpL&ssar & énéﬂapéaeéyfrﬁ@ bhés@ﬁﬁﬁfaﬁﬂoﬁaﬁﬁnﬁZZGO the
rec8%dﬁﬂ rgb”ﬁ%r %géo%gw% 45 h%%'”@op%rf%%%g%%% Aormally.

I'ng Re “attachment s
ParbecomeslgquthalansBorEhedjpstmngngopEHborﬁﬁﬁceuppluhs the

inxaf e Plenacat AbhHehpeta30 Becohe GEapre -t Saul co the
air pressure generated by the pressurization pump 20 cf 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 embodiment, the pressure adjusting
portion 225 detects the air pressure applied by the
pressurization pump 20 threough the second air inlet port 75 by
means of the pressure detecter 223. The supply pressure of
the ink Ik is adjusted in accordance with the dstected
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 & ternal tank 72 as an
option. Further, in the sixth enbodi nent, the pressure
adjusting 30 portion 225 detects the air pressure
applied by the pressurization punp 20 through t he
second alr i nl et eort nmeans. of ressur

Gt 8b ar 5355 THelBlpply PresSOre bY “PReEPRRTRE L9 15

exc80i U8t 845k 8RCEpHEAREE W Lihthhendetoptedl @é@&%yages 18,
The supply pressure of the ink Ik is thus 35

ThugechfatbbyvedntrobFeahe4eracentienl £hg 8FCPRE aif inlet
t
por9r9§595et9¥ Fﬁg?ggkgyg%ca?tb§ Ségcygegrg§§§$hggffffent from

operation w cartridges’1
thetheluméuuﬁ ohet bpaspacerf iotrthecsegohdeapresnhetizbd air in

t 75.t0 det 223
eacR P REF BAROPr off | TREOUGHHneCof SChioRpabo™t B D Lo may occur

in tRerpdusthg tbe pressueirzednaihei BixeBCBnBaHtfkdge 38nce
erroneous detection of a problemmay occur in the

thepyphvees10f HBREOePPFRSt ABCSPRPATEADOAL MEnEdU&LnER each

othkhe gﬁEH”F§oBﬁeﬁh@é€eéE§SﬁS QrSvéHQéBangnﬁbhanQHﬁE Beinter
each ot her, such problem detection is avoid

10 abl opengtehetpbiter 10 to operate stably. hbxt an
exanpl e of the pressure adjusting portion 225 t hat
adj usts the supply pressure of the ink Ik, which is 15
suwaktedahreﬁambeeemﬁemhalptankufé aﬁjubelh@qpbdtlon 225

apparatus 100 to the secon id out port

thaB BB e PR bR et 956055, OF BEcekiiat ed hAEnT N8
supplesaureondiHet ERBerRQNt £BAK225, th@hdlﬁ&qn@atsupply

structures shown in Figs. 13 to 15, 22, and 23 may be

appaipleyed00200] Ahei gecopd Alppie gevieé p3stf GAcPforach
attﬁéhﬁgﬁt EE@SS%EhE'BQMEQ%%59ﬂeéZG Eh% 'Ekeggﬁkaeaé§astlng

as a base 232 externalt Bnk
portoant gdSantha dmﬁﬁbtenpostrcntuzezbSbnwmhﬂohFune 13 to 15,

,extgrgglmggn e7%mb egpted. The externa

In Fig. 22, a lift device 232 functions as the
pressurizing portion 226. The 1ift device 232 has a base 23Za
on which the external tank 72 is mounted and a movable porticn
232b on which the external tank 72 is mounted. The external

tank 72 is located higher than the attachment 220,

In this pressure adijusting porticn 225, the position
liguid head correspeonding 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 1ift 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
i quid head correspondi ng tg the difference between
the level of the ink Ik in“the external tank 72 and
the level of the ink 30 Ik in the attachnent 220 is
of 6HBPbbedtiont hegsegondadlj quhdchouttet apothedbdupblyhpressure
attachnment 220. This structure nmakes it unnecessary
of Ebepidyi 8k, pbierc¥vlgbnerate the supply pressure. The
hei ght of the external tank 72 is adjustable by neans
35 of the lift device 232. Through such adjustnent,
t h&8hegt eby ¢Fer©tlnhetbesﬂﬂﬁ@ndEVQGEdZﬁ@adH fRirERSaeRgence

.. as_the re__of t e
wi Bl OBsBEer SE PR Phesrire devphbobaszpf FREVEREu0
adjaetksespendeppey prwukkhranoouthsat iok Ehetpras$avel equal to

detector 223, the CPU 240 justs the.su ressyre
theoplf hBXFARUFR aanarﬁéeé b§qggﬁ PBeSFHEléPEE ﬁeEEGPeEB The

prls%@ﬁgab@9f9¥mgﬁéep5@S§H&I%@tbgalﬁgnaea@ 1$haltﬁrtablng
perfornmance of the recording head 15 with the

attackmehhen®g02pbushbschuesnesuéyail ¢akent thathaf af cgse with
thecggglggﬁhca}giggsggy@gcal cartridges 18. In Fig. 13,

unctions as the pressurizing
portlon 226 In this pressure adjusting portion 225,

ply._pressure.of the i I nt_to_the, second
1657 0B O SR thGiE BHMr Lofe TSTELCRRENE D300 <
pre@@ﬁ@ﬁ@@n@YpbheloﬁiEzpreS$ﬂrQh&habraGESIEOaégnétthg poktion
Ik out fromthe external tank 72. Sup

225gupBry sgPRSFUPESEEULRUST §5§|P?ks&§péﬁaédt8rt§815§F88d

llqgidceﬂ%ﬁ@klbBQtOBQr@E'QHeOEtEQ%hméh% puap i134ns20cAl 89 the
the air punp 134 functions as the

alrppegsaprzlﬁgapoﬁﬂtént22§en¢hﬁéepﬁé§s&ke0§@1§§Pmn§he

extggﬁghOQa% 7ghgsgu§g§§f8% gege agpﬁgiggeg@%rguggexhus

ressure of ing a rence
eashetweespthdedebghtddfisthe By emhemnaﬂlhgnbp%Zaandnthé the

airhgh%htlgf each attachnent 220.

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,

Iin 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 te 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
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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 pressurrzing portion 226. In this

pressure adjusting portion 225, the supply pressure
con@folhfngnkthﬁ sspgenepateduby thethpreskule ofnthe adjusted

quid punp 137 that acts to send th k Ik t
to PhE- bRTEl TRITE Lnke 5he Thot SBSSEuRt ST | TG Bheratf bt ion

pumﬁfzbhew#ieylgspyﬂprééice§uep£au@ﬁ the sUpPhy RIESSHIEt port
is 35 easi |y suspended or adjusted. Further, through

75. su@he48e8@bhtm@|prh@tlmﬁepgnﬁgrwa@eﬁsgﬁrEh@fpfh@t?ﬁklo thus
a t I a
becole g olrd Pyt Ui B bl PREe L BIE pEREaLg kG Hhe case
w1thnthedngﬂcahromghrih@esetand air inlet port 75. The
resulting printing performance of the printer 10 thus
5 becones equivalent to the printing performnce of

thencasg. wiihthbhestyppaab cant rudgesods. aknthieg. 23,
the air punp 134 functions as the Eressur|2|n
PrepBREL AN 2BOT Thel AkC pack 430N FsPPedel vediFnrEREIvVEg 1n the

ext§§£§[n@5nkaﬁf %grﬁgﬂngg Rirhardcopigri al yndhg: ai puRYNP34

4 introduces fluid pressure such as air pressure
1ntrndoceheflexﬂepna5SﬁaﬂkSVQh thusisendeagurheinpR tke

fromt n 1 e d-Li I
et R " 7 bR rBREnan60E R pl Db PHE: Sh pack
130pest tha QQEOHGCLMde$daouaﬂue 239tand alehEahVEachment 220.

control section 241. The, va 239 arrange e
Thecerﬁé§bsﬁd?HQUFEknguﬁerééonmﬁfé 1F§i3dﬁFe§su??¥§thﬁ and a

valSHPBbY rBassage: sxt endi ngrheopgnthe exverpakrianled?2ihothe
the second |liquid outlet port 54 of the attachnment

corpgepoFféngalvk tebat P8t WBéEhohS281PEBREPELE2EpEPaFPBRIY
pas?%ggrgx¥@£¥§n§39réﬂ ggetQ%EeEHSlSHQHky7@r%§SHE§ of.-bhe

becones equal alr pressure generated by
ligtihé puéésbrpzatléﬁ pﬁnpheoﬁtmhpbhehé 2gfAtr odbeedalve

he s nlet ES ? g % 0
Coniﬁﬁgtggﬁ lgps C?H% v% veP 8%% sec ﬁgﬁ@ i é 557 S©
thathehai Eupplp @BésSﬁBdSthEhénknkkarbﬁtbhésekqeﬁmako the
t ank ) ‘
alr pressure generated 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 Ik from the external tank
72 to the second liquid ocutlet port 54 of the attachment 220
by pressure greater than the pressure generated by the

pressurization pump 20.

The pressure 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 pressurlzagbon punp 20. 30 The

pressure detector 223 detectS the air pressure

i ntroduced fromthe pressurization punp 20 of the
thepshppep fbesthrough the sekohd, avhichl &6 poppl¥Sdofrom the

e attachnment 220 and th ir d tec on tub 1..B
extgsﬂe}oFeeh”?%pE?an%ns%eo? eflgg; g Pnporg gg of ¥he
att8ORLEspongdence wth the pressure detected by the 35

pressure detector 223, the valve control section 241
adj usts 49 the supply pressure of the ink Ik, which

|s u e h a k.7 0 cand
P eI B S e okenky 2o60 Slergsconden.
supphySppeessneeoﬁdthetung perisonz22by suppkydefl @headjusted

| f the.ink ' i | ded
oy ShPLe L Bt retuarobieBng v 81 Beban sa 1t RAs rocton of
theCoaLvel s30peraitoneof thh@ugﬁ'M@cﬁ380nEUbEDEﬁg,thhéughpply

such controll[ng, the supply pressure of the ink
prepgupgj At Bt S FheK| eGefdeyahrdt 5Ot hBS16SYPt sﬂeeéuF% the

air! EéQQHEQdLEEQBBEE@dpfﬁéﬁuﬁhéa%k@ﬁsﬁﬁﬂ@a@@ontBﬁﬁ?gbo
the second air inlet port 75 he resulting prin

thrpeghothEneeceﬁdtherpﬁnheerpeettHés bébentsse Ginaleﬁ@ntlng

h pricn g e

verfshafreRarr hagREShIgE TN Rhs BIRQROEPTHL TRt PEr o tne
pr1ee¢hgopeﬂﬂ&rmaycadpﬂstheheaseppﬂyh phessypécefl thetrmniges

Ik, which is supplied fromthe external tank 72 to
18.the 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 t

pr 83s@ri ¥8€i BAlEENFORGTEE ERELIPR Attér MEQ, aﬁaest the supply

pre?ﬁﬂg8|8f kﬂethﬁkltgu'gh§eﬁphx eeeeﬁegasfeeﬁoeﬁanXEQrgal

e present invention e air iniet port, the
tangufRetopohe, sehend51gnsd aiitLenl porpobt, ofhghe attachment

2opdthachments, (thg exterpal 10k, (EN€ne vaive 239 directly by
the air pressure produced by the pressurization pump 20 of the

printer 10, for example.

In the liquid 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,
it is to be understood that the present invention is

applicable to different ligquid cartridges that supply
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pressure adjusting portion are not restricted to the

configurations of the illustrated enbodinents. It is

to be understood that thes% conmponents may be

configured in different forns based on the intent of

the invention. 30 For exanple, in the illustrated
difémpbedicnentys,idsheol ilguudd eaetthdge@ohavenbeenThe liquids

. xpl ai ned as %he C rtrlgg s of t %t recordlng
inc i Bar S06"  RRG piPat PP o vy COf CBxrbrET MoRgeertiring
apphtraksst Ochecuprdaesthaodrtihat EBQdQEQ&Q@tpbBE@mtE@E iFSrming
35 applicable to different I|qU|d cartridges that
eleglipprgss0f arppedentll fdardsyeooli §PE - epaet Phrglogical
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& 'col of filter manu cturing gpparatus trode
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ek DR g G ac P IS appar s Gat Ehet
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the present invention may be enbodied in nmany other
for§6eHﬂFP8utfGﬁﬁérﬁﬂpﬁoéfoﬂeﬁﬁﬁtPﬁ@rﬂFoﬁFtﬁéogﬁlPﬁttBF
inv36@Renof @H@ré@ok@ve@hbopreggﬁ%eﬁﬁ%ﬁntﬁaﬁ R5€88Rt to be
invention is not to imted to the details given
limhged iip bbe dayabéSnﬁdNeﬁeaerﬂunhuhUﬁh@aycbﬁemaﬁdfled
f e | ai
TS e R o R
apparatus, a liquid retainer being detachably nount ed
on an nounting portion of the liquid ejection
apparatus, the nmounting portion having a liquid inlet
portion through which a liquid is introduced fromthe
liquid retainer, the liquid being supplied fromthe
exterior of the liquid ejection apparatus to the
attachnment through a liquid supply passage, the
attachnment conprising: an attachment body that is
nount abl e on the nounting portion



as a replacenent of the liquid retainer, the
attachment body having a support portlon and a link
portion that defines a |link passage, the liquid in the
liquid supply passage flowing into the nmounting
ciRa@iMsd.on through the |Iink passage, wherein the link
portion is supported by the support portion of the
attachment body in such a manner that, when the

att (o t .bod unted o t e nDuntln t|on
oAt At hal Y TR B AR e iBn

ap'b%S“BQCﬁs te angucanneciefet bdey ddupdihdint eloddd @N an
and wherein a downstream end of the liquid supply
mopaddage PegtieanRéct BBl e1EBlgnSIPSEE AN RIYC BEUE hel 1§ Meunting

pRAS$RI8 0 e hlﬁ?fdpg §E@Npo %tlgﬁetﬂk5§§ﬂnﬁﬂich a liquid is

according to clai erel the Iink portion
1ﬁUnudu¢d®/ﬁxquUhﬂﬂMquld|nﬁnainnnJeﬂhanﬂﬂnu;dthﬂang supplied

i g outlet nme b detach bl y mounted on t
E Y B B O3, Pe SACTHeh Rt AEhoPPAG LSO R e
atbachremrel R Hrieidgh qulld_qurle; SRl yhassahgal, I thal @tt@@ment
and an air inlet chanber , the liquid ejection

CO&EE&@&P@S having an air outlet port and a liquid
eJ e A %%ta'&% dnt Bgﬁy%a’@ t'ﬁbuﬁ%}f)l@edr[‘%h%oﬂlﬂﬁﬁfcﬁﬂg portion

e ar et por Iqui d retarner
asrm w&;e]cbmm&rtte ofotihei Ingyyiod trietra 1nesypphy atahichinent body having
uid fron1the liqguid retainer to the liquid ejection
a ﬁ@ H°Th e?%@:ﬁngﬁpged by introduction of a pressurized

ai r £ namkt Beraibn il elerRdkls 40 irhepakkayBl etn€harRAd in the
through the air inlet port; and wherein the attachnent

Ligdyl ByPrRer Pﬁﬁ§59§e§lgwﬁ)ﬂ@cﬁﬂﬁ@ thermpeptingeoortion through

I rticon closing the air outlet port when the
th%i?g%ﬁﬁgﬁgg% 5& is mounted on the nounting portion. 4.

The vatdmeihmehke m:nbrpbn'tgldzm icl auppdzrtmhélswtﬁnet hepport portion

iquid_ retainer first air inlet port
% g S5FPPAPBE DeharDer i Tha FRRRFE dhct M Lhe attachnent
bRRPAARBENERE! YA fige @it in® Wl ROr & aadnatkéaﬂlgnd of the
ej ection head, the air outlet port belng connected to

lifrte PRiSSEECaiE papétipoee WhEA rREPPFHulE and connected to the
liguid inlet portion; and

wherein a downstream end of the liguid supply passage is
connectable to an upstream end of the link passage of the link

portion.

2. The attachment according te ¢laim 1, wherein the link portion
is formed by a cylindrical liquid outlet member, the liquid outlet
member being detachably mounted on the attachment body.

3. The attachment according to claim 1, wherein the liquid
retainer has an air inlet port and an air inlet chamber , the liquid
ejection apparatus having an air outlet port and a liquid ejection

head , the air outlet port being connected to the air inlet port



retainer is nounted on the nmounting portion, supply of
the liquid fromthe liquid retainer to the liquid

ej ection head being permtted by introduction of a
pressurized air fromthe air outlet port to the first

wh@hrtﬂ\}ﬁllﬁ ﬁ@g@@éihgﬁr%ﬁoﬁﬂ%ed‘c bﬁscth@%uh'ﬂli%g POFtion , supply
and ereln the attachnent body further includes: a
ofsehentliguidi fitet fhor tlidvdd retposetri bnethan timuiekpderction head
b to the aLﬁtoatéet.ﬁﬁrt when the_attachnent. bo y.isf th .
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oultNket psharet hiend Or W 1t thampeesstifbzgld £ hikSinlet port; and

introduced fromthe air outlet port through the second .

ai r vihsizedmpdire \iidmatmernd: et By inclisian e Rpcking
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PO PR B e i e hat TS el o o U el vy “hem the
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claim1, wherein the liquid ejection apparatus has a

liquid ejection head, a fluid passage that connects

4 the fHOHkdabAlehtPAELb O A® Hhelbliaul d B eedirornReddqguid
and a novabl e nenber that switches the fluid passage
refetingen has epdii 153 Sttatia letd e gaed filasd, adfe inlet

i gquid retai | udi a f] t aGt iQn,.
Chtaﬁ[g)%nrgva e l%e%(gp Ce!t?elé %r% %r?ovaé%; aé{/a%ﬁgsg il rlsut&q{ on‘pﬂtq{z:\cat:Lr
oudretd arwhandt hell gqiddefetal oerhdsd ot ed ronuthet port

nountin ortion, whereby opening the |iquid ssage
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attachment body also includes a second contact
Lignrid grromt kes ééanddcontattepore itdie domvdst rigefhaen head
be%\r/@ﬁgle?mﬁgggrb ti%[t%%\é]%cttq_% ”8¥aab§%e@§ 9% el BUGLh the
manmer as to oﬁén € |qU|§ passage when the
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6. The attachment according to claim1, wherein the

Einsguidd T dtiSterPHEs #99 rst waste i quid

wherein the attachment body further includes:

a second air inlet port that is positicned with respect
to the air outlet port when the attachment body is mounted on
the mounting portion; and

a second air inlet chamber into which the pressurized
air is introduced from the air cutlet port through the second
alr inlet port when the attachment body is mounted on the
mounting portion, the second air inlet chamber having a

volume smaller than the volume of the first air inlet

chamber.

5. The attachment according to claim 1, wherein the liquid
ejection apparatus has a liquid ejection head, a fluid passage that
connects the liquid inlet portion to the liquid ejection head, and

a movable member that switches the fluid passage between an open



inlet portion, a waste liquid drained fromthe liquid
ej ection apparatus being cok%gcted t hrough the first
waste liquid inlet portion en the liquid retainer
is mounted on the nounting portion, wherein a waste
stl 't%u ﬁd09'$fs&9édlét$@&at&fé ati R iRPTEL QP rSPAESHaf hE™ First
he attachnent body, a Wwaste 1iqui d passage extending
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atta hnen bod r. includes.a second
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pdﬂ"ﬂﬁod I ﬂueeeaye@péﬁh@m@ﬁ at ys i BepAgs hdé riedupetni BtOng supply
the second waste liquid .inlet portion when the
ofathacHrerd bsay She Abghiddetonlitdve trote ildglyst el Rt ion head,
arkhe waste |iquid passage being connected to the
"Second wast e liquid inlet portion. 7. The attachnent
accoﬂxhnqpn(Ihﬂ awmmthKWMErebdythésbiQUbdudeBahn@$c$sd contact
one of ur al retainers eac havi n
PG Firhh S G AP oL HOr U PCT Shb BoRgphg member
t dTRIRee dh8Nmb HEL 1O UM PO sheh hMmanséAates 3% open the liguid
arranged in parallel, the liquid inlet portion g%ln
pagsagst vAieptiea Aty chmemitgiodlyi fiseMapEYHah g ﬁrftﬁuwtlng

p%) A e mounting portions, the liquid inlet portions
e

ng ‘arranged in parallel in correspondence with the
liquid outlet portions, and mherein t he attachnent
bod has a shape corresponding t shape defi ned
6-col Qﬁnﬁ?ﬁﬂéﬁ@%ﬁﬁlﬁ? 9§'Fét§ﬂﬁéFblthat are nounted

on thee A fachnent: hedy tdcdhe-stipds arfangetuafre liquid
parallel, the link portion being one of a pluraljty of

1nl+erﬂ<popr@ripmon% W@ﬁé\ﬁ déduig drveinad depreriie Bdd@picq agection
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orresponden i nlI"ét "portions
pdﬁumﬁnjwhﬂnﬂtweaaﬁamahuSemaﬁnemsuagmouhhedabhathﬁembunting
according to claim1; an external retainer arranged at
P Y&t i on spaced from

wherein a waste liquid collector is located at a position
spaced from the attachment body, a waste liquid passage extending
from the waste liquid collector,
and

wherein the attachment body further includes a second
waste liquid inlet portion, the waste liquid drained from the
liquid ejection apparatus being introduced into the second
waste liguid inlet portion when the attachment body is mounted
on the mounting portion, the waste liquid passage being

connected to the second waste liquid inlet portion.

1. The attachment according to claim 1,
wherein the liquid retainer is one of a plurality of liguid
retainers each having the liquid outlet portion, the liquid

retainers being mounted on the mounting portion in a state



the attachnent, the external retainer retaining a
greater volune of the quui%4than the liquid
retainer; and a |liquid supply passage that connects
the external retainer to the attachnent, the liquid

[ S m [yl © et
o-SSPOSGERREA L Pl A et el gpe or =

plamhadhyenﬁ dcdgondi ngled elaitiohs Wh@W@d$dl¥£|ﬁhﬂ(m0untlng
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inmeuRteRgoRathteNwidnAdtnepengul.deoht D&: passegenyheandhe
attachnent is nmounted on the nnuntln% portion.

wherein the attachment body has a shape corresponding to
a shape defined collectively by the liquid retainers that are
mounted on the attachment body in the state arranged in '
parallel, the link portion being one of a plurality of link
portions provided in the attachment body, the link portions
being arranged in parallel in correspondence with the liquid

inlet portions.

8. A liquid supply apparatus comprising:

the attachment according to claim 1;

an external retainer arranged at a position spaced from
the attachment, the external retainer retaining a greater
volume of the ligquid than the liquid retainer; and

a liquid supply passage that connects the external
retainer to the attachment, the liquid being supplied from the
external retainer to the attachment through the liquid supply

passage.

9. The attachment according to claim 1, wherein the link

portion includes a valve mechanism that closes the iink passage
when the attachment is detached from the mounting portion, and
opens the link passage when the attachment is mounted on the

mounting portion.



