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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 contaPhe¢l ﬁﬁmﬂiquid suppl y
apparatuses, and, nore particularly, to liquid
cont ai ners and quuid supply apparatuses that repl ace
i qui d XEPACHMIZNGS, | IQUID qRECEPRB] @¢t TOMT PR at AS)
such as an inkjet and 15 all ow
supply of a I|qU|dES§§§% ggP%ﬁ&aB%bgﬁﬁan ext er na
source. BACKGROUND ART For exanple, an inkjet
recordi ng_apparatus (a liquid 20 ejection apparatus)
TECHJ -8 F Eﬁﬁcludes an inkjet recording head (a liquid
ej ecting portion) and a paper feeder mechanism The

recording head is forned in a carriage and thus noved
i nTae diresenitonndeficied by elieswitdt htéhcamshdest aod 1iquid
L. e p h n| mves t he
cunf $6CL8pRSPAREE, cnIOCADEDEchBE0ES, TRERANATATRYSS Lhkerion
appapuenent . d|Ehetpmesehtth3vehe¢0hdhmgoheadaaed rel atigued

io the rec 8,Eead. 1 aper sheet is thus

conganfected™ o F@ OFdPHEPt Mr BEERT8LEEEPon 2B i ARTS

par@ﬁ@ﬁh@k&yfrﬁﬁ1Qﬂgu&@CQBQtBQnEQQdahB a&gg&@aeggpwyth
printing data O If the inkjet recording apparatus

apPpEAGYEESoRNBhsFRBESECe LREVAPpERALLSIFESt 1NoRelarEid
ejeE%Eéh'ﬁﬁerhﬁﬁge %g&% Bgagn Ekkgét EEE%rBﬁﬁgsggggr%gus, and

enpl oy a correspondi ng l'arge-capacity cart
allpwesuppdl néed, laqudflf - cachi age inype frevordi rEt85nal source.
apparatus including small-capacity sub tanks and main
tanks 2 serving as cartridges is known. The sub tanks
BACBGBOUNSt aRlred

For example, an inkjet rececrding apparatus (a liquid
ejection apparatué) typically includes an inkjet recording
head (a ligquid ejecting portion) and a paper feeder mechanism.
The recording head is formed in a carriage and thus moved in a
direction defined by the width of a sheet of recording paper.
The paper feeder mechanism moves the paper sheet in a
direction perpendicular to the movement direction of the
recording head and relative to the recording head. The paper
sheet 1is thus subjected to recording through ejection of ink
droplets from the recording head in accordance with printing

data.

If the inkjet reccerding 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 recording

apparatus including small-capacity sub tanks and main tanks
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in the carriage in which the recording head is
provided. The nmin tanks are arranged in a nounting
portion (a cartridge holdery, which is fornmed at, for
exanpl e, a side of the body 5 of the recording
apparatus Ink is supplied fromeach of the main
seryanks ago CENE rade66i atednond -of Thise Stib tRAKRS aERr dGghalled
h t f t S
in #le LA5-LUBE. égnghﬁ% ltﬁfo@ggggggpg R {he 24 LARES  The
maipr taniksg age arkangedsuned sheet: i0{ ppapepp i icearmowdge

no (R 1 EE15R Ricrenfed ebanting 0r8PaRce of WA aN [ajero0y

of the reeording appa&a&u& Jnghudes amppnGeeasedm each of the
quantity of nozzles fornmed in a recordi ng head, thus

maipmseasn§o tHet RESPRT-BGGRDAP S0P it heSappar &P0sS FTough an

inkf WLLRer iwpRroye the tfh%ogg%r&utfr%fm the appanatus, tit the
desirabl e that ink be f frommain tanks to sub tanks

recbodriegd hiepda 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
aparaihes,, eac peaff drive graint itnanks: i=s leonrectiendd Ghadte of
correspaondi ng one of the sub tanks through an ink

pa%efppw 155 np%béemﬁﬁ&e& sPEOMECEaR y A IF~Each Sof SCR& ding

appaé thkPes 2eNBleyad by ke saRPaAkWS n gHEWRN B eSioFC e
the scanni ng distance of the carriage is relatively

cargrege i n ORI §eappaiagusprere tiendrir 1oreseah ingr eased
qua%%&%l %u%%zzﬁe%n% %ﬁ%@d %n% E%E%F%ﬁ% %%%dva%%%.'Q%prov1ng

occurs in the ink supply fube since t
theréhmm@@m@uaooﬁea@eln@@@d@$UBhe i ncreased nunber of the
nozzl es, as has been described, the apparatus
consunes an increased anount of ink. This raises the
dyHQMﬂuﬂtmw@Sﬁmﬁ%vﬁ-&hﬁﬂhﬂ@dgmﬁﬁpmﬂlﬂheSﬁ@ertus,j¢ is
ube, whi ch connects the associ.ated main tank to

he
desggALEnR Dt ngGnt 61 TERE MRS Ipite ¢ 6hé formed
in LA AMUSe 3mdPhRecons-J neufifd glreatindy 1k ROIME 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 is connected to
the corresponding one of the sub tanks through an ink supply
tube provided specifically for each of the ink types emplcyed
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 nozzles, as has been
described, the apparatus consumes an increased amount of ink.
This raises the dynamical pressure of the ink in each ink
supply tube, which connects the associated main tank to the
sub tank. The amount of 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 1j). The ink supply valve

unit selectively opens and closes the valve in order

to connect or disconnect an ink supply chanber with

respect to a pressure chanber. The ink supply valve

uni-t. . i.ves :t.he i hat: i suppl i;ed sf.ro :

e e L e A
appi®apnesbarvengannatinGnsuppdy vak veupply,t whech includes a

i vel f | e, t t in_whi.ch
rovapaE R vFe. Hppl PEat: BTAPRECH (4RE: hik nESR TR, EpoLatent
Doc(eea: fior exanphe, sBabent vBOGUMaALS Z2edkcthifelll Spens and

structure, an ink 15 flow fromthe main tank to a sub
clogggk the VerEFrbLy prE8Ucéd ByYnneRé &air dpEessnret An ink

suppdlf Lebenk rampunt rab bk freg Lrems pressurgeyari ahionnk
I's“thus supplied to Phe sub tank. Fig. 24 is a view
suppdyemat iveabhy tshewenyea thpi dak ithkjtetis 20 becengionged from
apparatus._in iLch.air.pressure i.s a i,ed.to. [
@ R B boe i RUBLETRH: Bretertlueade RafatTe
presSelviengarasttiba mai ant ank. sAgpdlownbien Fig. 24, a
recordi ng head 15, a sub tank 103, 25 a
pressurization punp 20, and a cartridge holder 17 are

f omBd rolaft i AR, Nt 3Qhmplke Garddrhdge rRoligernlieth air
accommodates a cartridge 18 filled with ink Ik. As is
preghgwe ile @erailkdi hoFpgMazy, teRé karst PeggePrgpgged (see, for

i.nglud asi Lgh isia seale asi-ngf or,med
exaggqﬁérggtgggi%?Egﬁgggﬁw?nk)ﬁac% 43 ?grggg of ?Féxﬁgren
flomatfepimal-heTheini mknpack 42siud tecd ved fiomctibé ycasiongced by

39. An_air inlet_port . .46 and_a |liquid outlet port 44
theadirgDr Bauin an’ ond S oene. aeu o 2ot Eeel el
predisiris vart edueed sf ramsaugxtieedal 035 hgoynige thakt.he

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

pressurized air thus pressurizes and sends the ink Ik

fremg.hes iRk pagk A2 dRulhe @8 isHowliNPugh ih@a1 inkjet

liquid outlet port 44, Wien the cartridge 18 is _
recgeddmdoarredaitist Aa vhich 8g& kokgeure 1s applied to a mailn
tank. Fig. 25 shows the structure of a cartridge 18 serving

as the main tank.

As shown in Fig. 24, a recording head 15, a sub tank 103,
a pressurization pump 20, and a cartridge holder 17 are formed
in a printer 301. The cartridge holder 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 of flexible material. The
ink pack 42 is received in the casing 39. An air inlet port
46 and a liguid 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

accomodated in the cartridge holder 17 of the printer
preggerizedt RérsthEsoPreReuEAEEri a§€ $81s [ast Aingt d4 from the
. 1.C spandi.n : es c ri NS
Ik BREEP RN ER gL, fteprSbER L BERgNAThe 1ARG LT oL TSR e pore 4.
Wheholter cthatridgeoifiodat escohaodarted dgeths cketmédgenhalder

restricted ace._in e printer. The anpunt ,qof th .
17 P Pt BEABACTnoPhe GiFt TGS SUERES POprAN rémene, oix
in14% Phus, 4bhargr eaheectha wer khkoadpot athike 1pBi BLEr the

becones, the nore often the cartridge nust be
PrepgpfFaéed:OrhPe™onpr i E8ERSCLdFEAAti 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 andvehs iopade chot radgemiBdati sgppkeed to be
aCCS%&Eﬁgggﬁ 20 bplder 1$;h468t b%&e%'15h8fa%2%”tr9£5E96901,

Pnk-retarned intthét “cartri ge becones corregpon ngly
thespakk. ofnthhi sacasédgehes abovesdeserkbedoprebbendisgly. A

pronounced. Therefore, |f the capacity of the
1ar@§r?ﬂ?88e0ﬁﬁgflﬂaezsSgﬁEPéaééaPaEﬁyekﬁgﬁﬁQQEpan%nnayher
worBe, enpkoygdtasqdae apther taht svPBh¥bAdttRethBK-bReridge is

external tank to the printer. However, there nmay be a

forpgdeinnawhrehriRECExEBRAAGI 1nahke Psintesdi nghenampprt of

the! KnkS B9 i?%ﬂpﬁkiﬁhg ?ﬁ%@r%ﬁeéeﬁéuEhéé kggic§91§UBB5Xl.

systemo e ink rough”the pressurization” punp
Thu2Q ohet beeptient éhe3@drkl hothi sfcabe, prhetpri beepmd6l the

ma aus an_error, in_operation, ;As described in ..
mor b e D P Atk g miRE Bt 28515200 CEh g ebio1 1cates
opes¥st em usi Rgeaprahtacharat rhascbeencspraopased. cdBe 5f the
.attachnent i;s nounted on a cartridge holder in the
prlggﬁé'naﬁﬁéFlCH%aélEar%FiHB@,pﬁﬁ@ﬁefhésmﬁrﬁmﬁéédsé?eﬁhéype

or BrRLRr cipe Eghathuekysgeeabyr IReohRKaheisyPRhbedabkeRtge
an external |arge- capacity ink tank to a recordin
holﬁ@gdiﬁhr@g@ﬁipﬁ@datgg@hﬁ@ﬁﬂnt of the ink retained 1n the

cartridge becomes correspondingly small. 1In this case, the

above-described problem is prconounced.

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 tc the printer.

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

an error 1n operation.

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

supply system using an attachment has been proposed. The



10

15

20

25

30

35

5 More specifically, a hollow sub tank is defined in

the attachnent, which is nounted on the cartridge

hol der. Wth the attachnmentsnounted on the cartridge

hol der, the ink is introduced out of the externa

tank to the sub tank of the attachnent to a
attﬁﬁé@éﬁérﬁﬁn@QUP§@@IOﬁhﬁoﬁgﬁtééﬁaath@ﬁdéf an1ohpuppme manner

as §S§89kéﬁﬁg Eﬁehh@h@tB899”§? ahe chkobenten gent
roma uid outlet port defined in a ffower portion
reletivheéy gtEathneﬁhetona hsqauppﬂmbdtfpomtadeéknednbm large-

h di d. 15
cap gAYt BN KPEBoflt TEaRh AR NBatn ChRBCoR: FRfagetachnent .

MorBokgeri fihelpynpanust 16 agblvahﬁd EOdedQﬂéﬁsiﬂrtﬁ@
the sub tank of the attachnent to a negative _|evel
atteRBMERK: | ¥NERlls §eRPUNFER PReTBRt ERRAF IEERKIPSIERe sHBLL

thetéﬂkaeﬂﬁbhttﬂguh65d|8Mekhbnch?%r§aeetﬁBKdE%aCEﬁé EH@ is
20 predeterm ned level. This prolongs the tinme needed

intfepucadconpl P§hthg eheepnetedans torthauﬁubnganheof the
attgghﬁgﬂgegg a g% &h% rmaﬁeg $g§S§ﬁEXu% %h?k&&%hof a

Fom t hie exter nal
pumphassublhaeﬁ wubhaﬁﬂecaataohmemmth rthe atkatchmehtn FThat
cost _for rovgglng t he ttach nt 25 thus increases.

fro?hﬁtlﬁgul h84at BAchfteht 8Fl§§ ehf BolBHERt PErLion of the

atteeARkheatesat heqpiacedure pertnaenthed thetakt aghRBAtng
on the cartridge holder as a replacenment of the

heagartridge 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
PquWeaBKonwhHo n2004ih42408 RatechnBotumgnfa2ent Document
nese Pat ent. Publ i cati g 001-2

5 o R ERF T Botinant 5o apaRebk bal o pBA BRCONELED 0"
depPubkueakeonhé shb. 20015287880z Patenthebocuaent ndgative
evé?Pan%ﬁg %gkdlgp%ﬂugagggg ?gghlggglggternal tank to the sub
tank until the ink level in the sub tank reaches the
predetermined level. This prolongs the time needed for
accomplishing the procedure for mounting the attachment.
Further, it is necessary to install the pump, which sends the
ink from the external tank to the sub tank, in associaticn
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 con the
cartridge holder as a replacement of the cartridge and
increases the cost. 1In 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

Patenit Document 3: Japanese Laid-0Open 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 be;Sol ved by the Invention

10 Accordingly, it is an objective of the present

invention to provide |ow cost and easy-to-use
No.a2P8éhA8rnE88and |iquid supply apparatus that are

ea%lk% %n%o gb%EkY4qD%%F%ge%% %alhl%gbg %b%%&%o@ubllcatlon

apparat us. It i s another objective of the present
No.i@@éﬁPB®m996 provide a liquid container and a liquid

aratus t are conpat.i ble MA [

o BBLER oA O Biipty Japenent Lardughean tatpnt Bbdication
No.pressunpzizng 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
DisPIBECL O £t RAo ﬁH%@HE&BH provides an attachment that

I's mountable on a liquid 25 ejection apparatus. A
Probﬂqmsdtpebalﬁeﬂveé bdet abhabhyembdnted on a nounting

portion of the liquid ejection apparatus. The

nmounting portion has a liquid inlet portion through

whirelrcadikhigayi, d iics iisntanodiged thimvemotthe hlei guiedent invention

retainer. The liquid is supplied fromthe exterior of

to PHQVPﬂau#aWeFQéF.aﬁdasaayaFQSUFs §étFﬁBm§PFaéﬂﬁeﬁﬂquld

supbllkOH@Raak.gUda8URRLY cR839908NdTRE i cRl aGRIBRAEY on a
I ncl udes an attachnent body that is nountable on the

Ligeednelrgtpert peRa&gdtasrepl acenent of the |iquid
retainer, and a link portion that defines a |ink
passage. The link portion is arranged in the
atﬂ&chmemmom@@y ol jsath ve mdnnde 3Feskatt, invemttiba to
att.ach mount ed on ortion,

prog R A L Gk br DR, ik Sodiguga  PubBYy! ppBRchted cnat

areWcbhpeespeet wiehaadlcguaachedskarthethogu lsdp'pmlyets ystem
portion. A downstream end of the Iqu|d supp
thrﬁ§§§a§§ @érCBﬁﬁéépgﬁpéngoportlon of & ligquid e%ectlon

apparatus and stabilize supply of ligquid.
Means for Sclving the Problems

To achieve the foregoing objectives, one aspect of the
invention provides an attachment that is mountable on a liquid
ejection apparatus. A liguid retainer is detachably mounted
on a mounting portion of the ligquid ejection apparatus. The
mounting porticon has a liguid inlet portion through which a
liguid is introduced from the liquid retainer. The liquid is
supplied from the exterior of the liquid ejection apparatus to
the attachment through a liquid supply passage. The
attachment includes an attachment body that is mountable on
the mounting portion as a replacement of the liquid retainer,
and a link portion that defines a link passage. The link
poftion 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
porpépti of dAdnghrapn 9ﬁés§@rﬁbEnélﬁBrPﬁéﬁa9¢hé8190ﬁﬂaapﬁed
0 c e i nl.e 0 L gu t
wi BT O EEE, LS Bhre Phng e s afve® SHFSceR
dowhhereamrendlef pbetllqumdes&ppﬂyepaabagbsisntoonCEdble to
om the eéterigg. ghe air inlet @orb ﬁ ?nne% §dnto
an Pﬁétﬁﬁﬁm 6PEs8ar F2eny1pbr PRSRWAeR ™t KBS 4HFgPortion-
container is nounted on 15 the nmounting portion. The
uid outlet port is connected to the liquid
iCRG TpEEPCET Riteh NENSTIFPGIIT 10YROAIREr P VifGEnfed tauid
COHQQIBE% %BHQt 109BORELBR. Yhen ﬁeuﬁkﬁnbspbgkﬁegug%da lquld
into the |qU|d contal ner through the air inlet port
ejeathoqua@parstsent ﬂhenﬂuhelhuquedt@ontapneraKQSth@s a
uid e ect in ortion throu h _the I
llqﬁégteBﬁ g %eogeneraFed 5y% gsgf%zg ﬁrBﬁéﬁ ?h
1lqhuqucdn$upnby pact udeBeahi quird indetsppplied taguhid outlet
| iquid container. The check val ve ii g EV|ded in tg
POTly qdi dLSUpHI 7 UBBY. PPRE cRBEK 3vENFEX0EEOIEs opEh OWHEN the
airaAnextepnal prepsukguefi zbRe akirquisd i suRBLYcRAr trbs the
greater than 25 an internal pressure of the liquid
extegpplry pdhe, 2andinde¢l po&d lwhernbRetedt éPniheppdssure
pres%ugrgﬁkgrPEQ% Bh%hgﬁt%Egahlgﬁrgs§85 alﬁegur%h bunted on
ec e present invention provi es a I qu
thesmpphylagp@oatusnthaﬂhsu@phmeg,autﬂqm|@0t¢ asl cgungcted to
ej n_appar.at us. UId Je t.i_on apparat.us _has
ene 1 S g3 BREeR g operpron  ohn e grdash P Piage-"28
moup@etl oR, t&kdmadunfBugt bbg tRekt.i OWheA bmquud Qarhhtd@duced
i's mountabl e on the nounting portion. ﬁ %%id .
lnt@artb.e. dgaUtgs CRTAPASEIATAIONCB! T pdrt 1@n@taPpPiret @ 1iquid
is Sl ¢ oyt kel @QﬁhldLb%%%glﬁ%Ea%BGthnlﬁﬁ%l@ ehle@tiid g
cartrldge is sent to the exterior fromthe first
portn@@|dhrough the liquid outlet port by a pressure generated
by the air. Through the liquid supply port, the liquid is
supplied to the liquid container. The check valve is provided
in the liquid supply port. The check valve becomes open when
an external pressure of the liguid supply port is greater than
an internal pressure of the liquid supply port, and is closed

when the internal pressure is greater than the external

pressure.

A further aspect of the present inventicn provides a
liguid supply apparatus that supplies a liquid to a liquid
ejection apparatus. The liquid ejection apparatus has a
liguid ejecting portion, an air pressurizing porticn, 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 cutlet port. Liquid 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
llqadpu§ﬂtﬁgl§@etﬂ@nsemhetatﬁa@hﬁéﬁ?rﬂanéaﬁmaE é fépsthéiquid

outﬁ%%n% gg 89 %e at %neﬁghggg%ggtbgond ?e%%ﬂglged air when

cart as a se outle
theppmésandlzadsammndsahntknhateﬂoﬂhtovhba ﬂhquaﬁtaahnemﬂge

on 10.t he nting portio
thrpiglh dRButi et T8 1oboRRacr od 116 B N fogifBLy apparatus
inch@ekl B8 ROkkiaReand Lhecseeond1aitknik, Nhetupntri passage,
connected to the air pressur|2|n%Bport|on The

andegt BEREPUEENRITBEAILAS ROKIL4GNd sUpSl §LtrRETEHHUR§r mountable

S n e.exte I 0 ~th e
on RRESRSaEPTBELE (bhe ke raal LB o maceathsg,

cartm@dgehe Exeeenakcharktt bathe ssecond llipgdiddocotitkest port and
ort .through the t ubul a as e. . The ressure
a S% Oﬁgtlng %olFloﬁ agjus gga %ﬁ%p §¥6Fg§%3re omeHnted on
thelmquhdlﬁgppbytlahe phesserenadjlusgiiing opankitopoalsas
adj usts the sup pressure in correspondence with an

CO“&?Ft6§e§§uF862élﬁHﬂ@o&Q@@&lpﬁoﬁPFﬁéoﬁlFnﬁr§§§uF@EPH6 alr

lnleQr%Rga thr edghctheg secend %1& E@E%%u@@&ﬁﬂgBBbEElon The
TI ON OF THE DRAW NGS 25 The i nvention, together

ext@irnl lobpadt §e4Adngdiantayast Sﬂﬁﬁﬂéof Tﬁﬁyt@@§ﬂa§epassa9e
conﬁgg%rskggde§¥eﬁﬁf%r%?%% %g Eﬁ% f%bbgﬁ QQggg?h%ﬁEﬁ%%OEort.

Re present preferred enbodi ments t
Thetheqaadosp@pywngsdsa@pﬂgsdlmrwmlmhe Exgerbails tank to the

perspecti,ve view showi ng.a printer accordin 30 to
se PRl e i T o ot o SR ol k. ShBRa R Rag30gt) " ne
pre@%b&@eéﬂh%%tﬂh@Wp&EQWbﬁga@jm&tﬁ ROKI@N yObrekli@ire of the
printer of Fi ; Fig. 3 1s a partially exploded
llqﬁé@sﬁ@@?ﬁﬁé V|8@'§ﬁ8®SH§eaad@&ﬁﬁﬂ@&gQOHGP&@ra&ﬁoFEQJHStS

thelsu ?@l@'%re@%@ke'§nac6&%%sﬁb%We%E%Whﬁghaa%a%H&|%&%ssure
i ns Fed in
introduced from the air pressurizing porticn through the

second air inlet port.
BRIEF DESCRIPTICN CF 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 accompanvying 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 exploded perspective view showing a
cartridge holder of Fig. 1;

Fig. 4(a) is a plan view showing a cartridge installed in
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the cartridge holder of Fig. 1 in a state separated
fromalid nenber; Fig. 4(b) is a front view show ng
the cartridge of Fig. 4(a);g5 Fig. 5 is an expl oded
perspectlve vi ew showi ng an attachnment of Fig. 1;
Fig. 6 is a side view showng a liquid supply
thEaﬁaaﬁaﬂdge aPidfged "WiH -r éspece ﬁ@aﬁﬁesspﬁﬁﬁéﬁdoﬁrom a lid
memgbg 1; Fig. 7(a) is a plan view showi ng an attachnent
according 10 to a second enbodi ment of the present
i nFemt.i dribin ia st dtrentseparatédwimgmtad icd nreriidge; of Fig.
Fig. 7(b) is a front view show ng the attachnent of
ﬁ 7 (a) ; Fig. 8 is a perspective view showi ng a
prmﬁber5iﬁswﬁh0@xpl5d@@_@b&&@@@&ﬁheaQQ@mdBm@wﬁagaan
third enbodi nment of the present invention is
attprapgrtedl Elg- 9/is a perspective view showi ng an

at tbgghnent; g %C%qe%l%qehos@omg%@t% anbedidment, 1af, %E?aratus
|V

present invention; Fig. i s "an expl oded perspec
arr@m@ﬁdsWthngeﬁn@ct2®OathacnwenteéfOEu@lgg IFig. 11 is

a nect | orti f

BB oSl Bl SRR RN G rBege gepratng

to Hoaetedﬁ eﬁbgdlmantsoa phenporeewnshawvegtthe in a state

attgcan%nt of |8 nmount ed on the nounting portion
SEPgf AEFY. TEPT 35 E gmeT§er a side view show ng

ar rapgenant ofs a lHArawitd visupRrhywaRRARAUS tefaclment of Fig.
nodi fi ed enbodi ment; Fig. 14 is a side view show ng

7(aérrangenent of a Iqu|d suppl y apparatus of anot her

mogifj ed %@b%db%%%ﬁec & e %@e&ss%owl%% W fﬂ?@@ N9 which

arrangenent of a Ii qui 30 supply apparatus of
an aﬁ@ah@menmdaﬁceddenbodpnenthlﬁdgemb@dﬂgeatbbéckhe present
infLBOAM BTGBy reprcsent ng an el
ac@urdi 199 itso aa plirfsple certhediviient solowime presentachment

accb?é?gg'%g 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 porticn of a
cartridge holder on which the attachment of Fig. 9 is mounted;

Fig. 12 is a plan view showing the attachment cf 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 ligquid
supply apparatus of another modified embodiment;

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

Fig. 16 is a block diagram schematically representing an
inkjet reccrding apparatus in which a liquid container
according to a fifth embodiment of the present invention is

installed as a replacement of a ligquid cartridge;

Fig. 17 is a longlitudinal 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 Gig. 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 digupdoekndpageanmrschémat ilédl |y representing a 5

li%qiu %%pQEVaaHE%@%E%%i%%SPE@%%%f%%c%'%%éhhview showing a
enbodi ment of the “present invention;, Fig. 20is a
modpérspeetmbrdiveew stiownrg lilkheidppeatancerobf Fhe.l ilgui d

suppl paratus .of Fig. 19; Fig. 21.s | ongi t udi na
or 05 e R sna TIPSl SHARIAT G iers Lt PRSP S g 3
110803 EBu@pl22abpazasthemalio M ingwrshawsag tan cexatihendf of the

a pressure adjusting portion of Fig. 19; Fig. 23 is a
pregeRémafiVEMHL8W: showi ng a nodi fi ed enbodi ment of the

pregsur e @disust iRG LAY E3uFiBiodbd S R rance of
di agram schematicall'y representing a typical inkjet
ther e¢andicnguappar arpsraand BifgFi2s il&7a | ongit udi nal

CcrQss-secti.qgnal .view.show ng a cartri f _Fi -

20 T8kt vde for e SR Fene et an Ky sfiowing an
atteabednmentt 6figt.heoOpresent invention will now be

described with reference to Figs. 1 to 6. 25 Aﬁffhomn

i n"Ri%s 221 18n@ ZChamathiG S St ISR Tehéreisiaibers, ©a 2
presRiuirBt 66 hist0ngobo thibaUibd ejigct hon apparatus of the

first enbodinent, includes a substantially box-like

body deadiing S1B scAepEitd Cofvigph Ediong Nor amdofEf&ds efpgdiment

i . 0p [ l.ateral sides of the

ot %é%ygggggﬁgglgggxgﬁéggl?&Ztg%néuide shaft 13 extends

betfigen 2t4he sf mame orgarioeeg rk2a s chzima tA caddny irage ebknits ng a

. an?bL paised t hrough _t he %gide sh%ft 13. The
YPE&R i&ééﬂf FECPRGd T PelPEPEEEEd PR direction (a
maiF g .scannisn@ dicredtthe né 10fcidisg- s tdlceng 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 tTo 6.

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

force generated by a non-illustrated carriage motor provided
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direction of the guide shaft 13 while driven by the
drive 35 force generated by a non-illustrated carri age
notor provided 11 in the prijnter 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 A6t PSHOMSYE &Pe defined in the recording head 15 for
ejecting ink as liquid. Valve units 16 are arranged
on an upper surface of the carriage 14 and supply the
i nk‘-\ lmad:e:rrda;mg a@jauistléd ime%ss:mre@l tcan tehéartecar dsiurgfalmcbf the
In.the fir enbodi e val ve uniits 16
carfdaieadd TR ha gartt 396100t "HEAh ot FHE AV Te Of mozzles
(noltn isthiewhé adiusiesihkel phesskr escehr-dting heelon s tks aRdcting
uppl.ies the ink to the recording head 15. In other
lnkvvé‘lsdélqélllﬁl -coV@rVenkE 15 d&k 2 rpe RIFERNIREgERt &1 @V@ﬁfr
surkb@%to@y%ﬂe Liaght; Jprgent anand, %ﬂ@h%h%yaﬁk'%%%kra
fed to the recording head 15  aten (not
adjgﬁ@wd)pr@ﬁsargaﬁerth@ed@@@r@omgl@ﬁadeﬂﬁendin paealfliglst
emb@ﬁ&ﬁe&@e %%E%% %gﬁ&étééégelﬁg'%@%né%%%lb%dwaC%helfgrrlage
14.ofEhhh omodhecasumg hhltEhQprabaﬁtsemﬁ& preecoréisngf two
paper as a 20 targe sub cannln di rect |on Y
Col€§eénﬁéi anﬁ) SUBEIBERdI- 6l 4P % 6Ot RRSMErROSCAR %@ 15.
oth@irr %trid@r,\ XixByogoecting (bl cdr ogﬂeqtl%wonhggtea%a, cyan,
recordi ng paper PA, which is noved in the sub
liggtaniriy diLoBEt MeReY.Lay heodgh iohe eveet ok shozzieesedf to the
C ng -head 15, the printer 10 of the first
recgggé ?ﬁ@%?ﬁ %g performs printing. A cartridge hol der
17, or a nounting portlon i's provided |n a flxed
nmannher; Q% %7In qno%gble manner ve th tend
i n“WER th c?é:r i 3&“& 14 “roved Bétwedit é* 74 of)"extends
pargenber 130 1Ba,gﬁaaeo%hhme b@d%eQ@&lm@elkonEhQn which the

cartrld%e hol der 17 holds cartridges as |i qui
carfrepgenéfs"PHEFePRAMEER, theaftPPGgBS™Pets 16F Fﬂ&? of the

bodd( @hsidgb) 10r ahtagheRahS s:84ef aFir@co®diflepaper PA as a

target in a sub scanning direction Y (see Fig. 2)

In

perpendicular to the main scanning direction X. By ejecting
ink droplets onto the recording paper PA, which is moved in

the sub scanning direction Y, through the ejection nozzles of
the reccrding 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, 1Zb of the body casing 11. The cartridge holder 17 hclds
cartridges as liquid retainers (hereinafter, “cartridges”) 18
of Figs. 4(a), 4(b) or attachments 19 of Fig. 5. The
cartridges 18 and the attachments 19 are mutually 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 jholder 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 body . 5 casj . And; t J

théTESi/isfzhlon"iI ylrhofEthc‘ﬂ'e 1dr easglﬁlsgsaﬁlon pu%sé’g‘?p %%oltugﬁrb]%rranged
in rd blezenr Zbraomects thee cadwesadunid sL116 t70 Hdle-1ike tube

c.cartridge holder_1 S, Fig. 2). The tube .rihhon. 21
r A dod ST TE JASaRaE TR G ey it pay
casifigl@ aldd RASKAGE LI BHJashPassage tFach e the ink

10 passages supplies the ink fromthe correspondin

PT el 2ige or8 Pyt 3the aﬂh%&ﬂ%trimom&}nt%fkﬁf%gche valve
un G2 1d 462 ol derr i A ddie s SOt aledl wigd Ve uni tridd-rube

al r passage sends pressurized air from
rikgroes SAUr iizatliwte pump 2004 eadmgear tod dgiep B Karsadmes, and a

. attachnments 19 which are held by t 15 rtri
Slq%lledearlﬁfasfsa‘%ei'fov% i%h q’—al‘sg.p%g,satgn%‘ c;hf Cr}} aog%afhhoﬁ d%%eﬂ
padmsgas aeplidke hal derk casimgHe acdhadsenebirpassas: tidye 18

outer circunference of the cartridge holder 17. A

(0T il 3 T RABIRGE] XL 2 2@quP kgtd 91 ridte &rdddi dft Pulgtiets’ =

the22 A& dafdded iy the ¢ i1 erigle of i  hes hol ders sasd ng

17a for receiving the cartridges 18 (or the
pregywchyrrhtat 1 9hron i@ prassumpafiame sy ket sceXhare

i lustrat ile t 9?552 23,1 0 e
Carsfirale(j%elss 1Zéjnp§°¥%] tJt}}nee gs%c{e t7bgllggc)a’t gﬁ{lo%t eé %ﬂgﬁé e the
cattsr obpuieidia25 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 teghamiin 18) Fsgi nsertied catoridge KOIdespondisg a box-
~socket 22 in an insert direction indicated by arrow L
likg ke cagidip detacHihg $HEORATTEUG ALt He 30

ciAliReEite 19) firomibhe cagd ridoghol der A7:16P81ity of (six,

cartridge 18 (the attachnent 19) is retracted from
in tiee shicket 9odéghiment) sockets 22 are defined in the

interior cf 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 192)). 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 directicn indicated by arrow R ¢f Fig. 3.

A substantially parallelepiped slider 23 is arranged in
each of the socckets 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
lateral width of the socket 22. A pair of p03|t|on|n%
coiproflest ibhb a4aub2abnpi@ﬂé&tentﬁéﬁ1Eéﬁﬁtﬁén@létbs@ftﬁ e

soc%%@a?bng hatSE%'o%”8§59E 8RBOP§%EE§8§§ %4§urggﬁeproject

éd for Briost |rec
fro&lbd%ﬁt28nsAcnhseugh hppeszﬁghamtagaa eadsangukafront

Cross-secti naI i.s _defined between the .
surhaspt il BnPHg aB?oﬁ ggSﬂs f53§m05 blﬁnge§§9%ﬁ8§ Fnofhgtg- 3
of ERERAtsheakrdbrect poRnrehighh8oski der hddinfnaairecedhbatar

port 26 having a circular cross-sectional shape is

crogefpaetipetweshaPhe ihPshdgheAobe tPseR0 thRdPPRE T loning
proﬁ?%kﬁgggg aProhgctihan.24an Qslﬁ'%H@dfggnkh§e5§fﬁlkﬁctlon

éxtends In the front-rear direction of
of shicdedid23. 2A.t eRm nal putﬂe@np@?thaﬁlhgvanplaraurﬁylar

of contacts . (n sho extends, forward fromth
o SaPhaoBid BroPRe Fr BRE LIS PRCLSEI tHE SITRERTag01e 25
and( @seviewedibaihhepibgbttinnFtga 3ps vléwédpabrthé left in
rails 28a, 28b extend rearward from positions g
Figo3p hel8pBESERgs| atetr &ra8 Lo FeéeréFe§&ﬁP808f(5 e slider

23. Suhf%%%m19%§t§€rEQB%”§3tthlﬁ@f%Cgugea@1Q§ Bifdcodkalks (not
each slid Support gui dés 2 9b are fixed to

shoanboekorngs Sarfiacd 6tosathesopkes iRy, eTheofaithe Zgant
sur§g%eaf5 Ihl Ot%qufe% o8l ide al 1204 he SHURPQLLLgUiides iy, 3).

ront-rear irection of the sllder
23. A rod | i ke shaft 30 projects rearward fromthe

rear surface of ea slider 23 at. a positi et wee

e EIGudT Fad 525 and A e TaiT 285 SCHE ! kel 15 i o
clod? &bgﬁhelﬁpgbglné)laﬁeQ@u|e&@%l@g 31 ries vl @asEly-ewqund

around the shaft 30 of = each slider 23. An end (a rear
surggp@f dPcehedcdpr egpsitng 3 EirgctdnGaded fwifiH -art) ©F each
sl1%%%39%”9n?u?%%&%cbbgﬁe%z2@bxe@9%°ak%efQ%%BQ%b3% bottom

surface o e socket 22. "An opposi ng end %? ront
surdade off each socket 22. The rails 28a, 28

are allowed to
slide along the support guides 29a, 29b in the front-rear
direction of the slider 23. A rod-like shaft 30 projects
rearward from the rear surface of each slider 23 at a position
between the through hole 25 and the rail 28b {as viewed to the

right in Fig. 3).

A coil spring 31 1is loosely wound around the shaft 30 of
each slider 23. An end (a rear end) of the coil spring 31 is
engaged with an engagement projection 32 fixed to the bottom
surface of the socket 22. An opposing end (a front end) of
the colil spring 31 contacts the rear surface of the slider 23.
Thus, the slider 23 is urged normally in the retract direction
(indicated by arrow R of Fig. 3) by the force generated by the
coil spring 31. 1In this state, the rails 28a, 28b are allowed
to slide along the support guides 29%a, 29b, thus reciprocating
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the coil spring 31 contacts the rear surface of the
slider 23. Thus, the slider 23 is urged normally in
the retract direction (indigated by arrow R of Fig
3) by the force generated by the <coil spring 31. In
this state, the rails 28a, 28b are allowed 35 to slide
in ghen§rene-seppodirguldes-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
m ddl ehofvnedahFsgckét 22subaoltotabhe S3suppertatigbbesn a

33 is.located rearward fromthe zon
sub3babbiafchobrra naaile’ GPhueR E00kakiroeabach i hie
sup§59@lyaﬁﬁggle33és @bc@tbuqyégrwak@tfp@mttﬁ@ pbnthen which
printer gro jects forward froma front surface_ of

thetﬁésggbﬁée@ sabfler 333 lEaéhl@Weﬂh§o|ﬁRCé959F§tﬁeedP@slnk

[ by 0 0 [ d
curfAy Bt TabYcE B ReG N OUARGEOpHAL B by ncer 10,

progettaeflokwaadf foan enﬁrpottsonfetethé DUEesupport table 33.

sacf bS8 SR Rlopl hEER10L, STCR! P URELY, NoBILE Prouar

tO tﬁe |n erilor

whlaupalquaedlpa§4agés hﬁttbﬁowﬁppéktéﬂdket BﬁblnmeElgort 34a
3, when the slider 23 is nmoved 15 rearward agalnst

is dgféBepf ihha E6PPLsPRANGO3EIoRhRT] hke SHpBIy hé%HW@eéﬁntlal

surE§cQa§§egaEHrQHthhﬁﬁlyhﬁ@Hgmeh9hef8§ ohtthaucshhdere ink
23 thoroughly froma rear end of the through hole 25

intpothg fpbAriendef| khehiskseupelyt heeflient4end?poihi Bhe

k uppl eedl e in esknl et
upp%%agggk%gfﬁﬁgdgﬁs¥ig p?b]ggégd %?&g?gggrgﬁ1éﬁem??%§t
reasunfdcegeinthetkki derc23cfAtbennedli eprphpe335 ektends

suo5$0" BREH o1 SFhaochAREet: bAL (/BB ‘38 CRONRAR BatBs 2w o The

slitibe PRt enbepubhliyheramsacirakedehfkosuppkytBbotigadhe13425 to
and thus defines a |liquid Eassage A rear end (a
2 TyBihserdam eRdFlbe éééﬁe cohfBctfBRtpEPd BgrEdon of the ink

supﬁ@?nﬁgéﬁget§4a1nCQHB§HttHE @ﬁ§§%9§o§§ 3Whi ¢h @éEQH@§ is
along a substantially entire lateral width of the

proherded gaswagdlfaomThheconpett sonfapaseagéhgesisder 23.
fornmed as an integral body of six ink passages

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

Each of the ink passages is connected to the

associ ated one of the ink passages defined in the

t uBéeriibbenr2essgsiesd Rli&xisbPe lpr 68866 2dd e&itensupppy the

t t [ ge.of th e 0
air H38853E 5% G, LhAMLRToR, baBRaRRaRer) B I EERD ER 0
eacaibfshpplprbsb3513§dialcoenppﬂgdtUDestBé asrcouhbeted to

ort 26 f t he o res i der from5 behin

theP AL, ARF Dhbr HOT SaPPop ThaUFnaCBEERDRRALIPr GRRE. 25 Trom
pehPh8$SUThzather PUFBRs20arthe RLOSEYrbeed akhti $rom the

introduced into each pressurized air supply tube 37
pPreeRpsugRtiRB PUBR FPbhbbRe2breardri REAcBhRecfi oA passggd into

eacﬁGprggguﬁﬁgéﬁu5h§egu?bﬁy %uB@e@7 %ﬁ@&u?ﬁr%ﬁédtﬁbgnkﬁggon 21
air outlet port each slider 23 0 An engagenent

and| éher cB88ndetiinnngaaskigri A§-pofhiroprissuaieradgedronsathen

ottom su face each sacke extending_in_t
Sen? ontY ?e |recEFoﬁlgfoPhé %o ngpghdlgg thdggﬁggr 23.
and belom1the slider 23. A prOJectlon 38a projects

froma front 15 end of _each en ement, l.ever 38.. Thuy
whén cheagsarset 28Vereds Yedt @ oﬁnS&&ﬁ@g)pPﬁ ion 1%

arrfabkhl dge;18060hnt Barabtachrertchl8)card the skikderidd in
is retracted, the front end of the correspondlng

theeﬁgagénﬁﬁﬂrlévéecgsoﬂr@ﬁwﬁhecﬁOﬁﬁ689@6ﬁé@guéﬁld38a23 and
t ted,f i
bel?kgkgg %%Fgeroggfeln ?%ﬁ?%gtaggnb§ﬁeﬁg?geéﬁg %QSmOB front

state j ection 38a,
endwhifchaphopeghgemenoml elerf Bént &hdsef whbhe ¢éhgagemBrt 22

recP sy ed RoPRBORATErs dDBo16°( S44 RQLs 4D) Fi6y SaheChment

19)engagenent1paeti 08 36 fermedcid,t hacatrtaghineatl 3¢ the
(see Fig. 5). This inmmovably hol ds t he cartridge 18 or
COrFﬁéPQBdéPSaéﬁﬁéﬁﬁmfgtlﬁeWﬁé SckEpmoyhigBxfaer pgojection

38aCRrbALEgs 18 apdathe abiachEERtok9a WRLER 8L@face of the
slider 23, 1In this state, the projection 38a, which procjects
from the front end of the engagement lever 38, i1s engaged with
an engagement portion 47 formed in the cartridge 18 (see Fig.
4{a)) or an engagement portion 56 formed in the attachment 19
(see Fig. 5). This immovably holds the cartridge 18 or the
attachment 19 in the sccket 22.

Next, the cartridge 18 and the attachment 19, which are
mutually replaceable and received in each socket 22 of the
cartridge holder 17, will be explained. The explanation
starts with the cartridge 18 with reference to Figs. 4{a) and
4 (b) and proceeds to the attachment 19 with reference to Fig.
5.

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

includes a box-like casing 39 formed of synthetic resin. 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

expl anation 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. wald) L8ndedipys eheacapimpdgelen ghamherudasfarst air
. X=Li si,hg far t resi
BT O dd s b R s B R Gt en T Eager o 2o o0
Thef kestmmbdatiohethehbsbed) 4dichawbdgtascensiant prokuA®, or a

he, casin e accommuodati on chanber 41

1 LpommBaat colaltifkR | Ea6kla TS 25 e et BagouFnet
nemMBi-Cch3t he khkah§egeakedn éﬂdlﬂk eutl ehkSpaeRber 438nkSleft

arranged at an end of the ink pack 42 (the left end
endoﬂftﬁgelhﬁkpBéRk422a§5vWé@Hédlﬁangg 4%6?) ) ag&Sa?| L4grdc
out?gE| BrE?EB'onThghgnknEs'%hhgu§nk95599Q8e@rBﬁoﬁhEhan pack

i nk pack to the exterior through the ink outl et
42 wenbee ésreALbhoughougbtthblmskraueaetameabee 43. Although

nmechani s fun tionin al.ve
R e P
a cﬁ%ckSVsmagedslpkevad@anihidded1b@xOthhtambmbbonn3TheThe
upper._openi ng of the caS|n% 39 is blocked by a
cashgfpéP (AofN3BRBWA}KC18 ROPTLdadpfqlird Buthes BeFFO&4 The

uppEHnBFEHBhagoﬁstﬁeSHBBQﬁE 3pORt exbends b grguqmdamember {not
substanti al center of afront surface a (located

shofigiward 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 At e rs20 ltikgudughulidled 25 réxtdndiumg ttilbnongh ashe support

lider 23 t he_socke 2. . Th when t rtrid
porg g e Ag o P be f e o RBaEEa) A CeERE S BarEr 39n T, pgrTace
39af instakiguird radt-bet npeht 44skstpasicki-ened wahhthe
respect to the through hol e 25. The ink outlet nenb

carzzidge LRelpnkigsékes2 (TaRrdNCHs éecéﬁﬁoaaﬁéﬁtuﬁ2ﬂh8f Lhe

casgﬁﬁ'@g 39Thbsfg§skn§§ﬁh§g,bﬂt@@q §HB@°@Q9@09¥e% %nds to the
first I'iquid outlet port 44. Therefore,

throagtr hdde 28 esten@enﬁedhéa@@bnﬁbéaﬁédﬁeﬁn23 of fhe socket

22. Thus, when the cartridge 18 is inserted (accommodated) in
the socket 22, the first ligquid outlet port 44 is positioned
with respect to the through hole 25. The ink outlet member 43
of the ink pack 42, which is accommodated in the casing 39, is
inserted in and supported by the first liquid outlet port 44.
Therefore, when the cartridge 18 is inserted {(accommodated) in
the socket 22 and the first liquid outlet port 44 of the
casing 39 is positioned with respect to the through hole 25 of
the slider 23, the front end of the ink supply needle 34,
which projects forward from the through hole 25, is connected
to the ink outlet member 43 of the ink pack 42 in a state

positioned with respect to the ink outlet member 43.

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

positions 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
3%aoptf] éhemeniséngd39%f tthe pelkeipackisp irgcgsst 4@ and the

posi ti.one i.th resp tQ. t i.nk _out | : r : :
oS G HLE EPEEE L0 EPN LS TR 58 cBion
24a3anplosi plens iohdse teodppadiong 2l4at eralsperdd vefl vt heach of

front surfac 7 _ 39a of the casing 39. The
WhiSEoe: SRPG EE0edE ABATEnd (LHE T PoSCt: SHEngoFkeds2asy ThuS
whe®ORhRsSRARE rtigga Pesiilsi QRiskE tRHO] @elbafcdd4@dandnd the socket
positioning projection 24b, respectively, each of
22, wibeh tos 1l enéade d eegmaehd 58li del 23 oPCorhé 188Eket 1 LD
~+TRUS i L8 0: S, r: ;
e e T e R e e bk SE 420 R PRSI E Sarns 2o 20
In tadessestd5a,th4Spoais ipoding ered ewittilonsr @dpect? 4o atrige fitted
. rrespondi ng positioning _projectiaons 24a, 2 n
T A e B e T I M T
nanhictrt €@ ton rihe raetr espen@dntg ofosihel eriMg iteeessed rd5a,
~45b in such a 10 manner as to restrict novenent of the
diregtiorgge ofging &hegitrsstitod igesddiong (hesi ket toning the
cardiAieeld ar,  thus positioning the cartridge 18. A first
alr inlet port 46 is defined in the front surface 15
39a of the casing 39 at a position between the first

' %Uiﬂrsocutalierl J'H‘tq.rett %}Jra{]dﬂé I'hes Q%Sffﬂe%ldlr}g trh%ceﬁ%rf]t'sasurface
(t he Tower ~positioning recess as viewed 1n Fig.
3984 () JcheThe sfiingst3%aiat: a ploeti tpart b4 weemmiriec dties twiltilguid

the acc dation. chanber .41, in which the i ck 42
outis GEvad e i LA TG 30 o (' e (L Tovet
posGONIeSPNAS de@ <t B dlifeweldt liet eyt 426)ext emticnFirst air
~ through the slider 23 of the socket 22. Thus, when the
inledr PAtdgé 18 TEISEEE Wadt dfodatced aGt tine sdarger 11
in 4dvidhend iimst Bldk 13 ets RULei4Rd s ReS tijgned Wit Rniet

respect to the air outlet port 26. In this state, the
porpr dfs ucirzed paindst Hat thas 25 tvedr edumpitited & rorherise ng
thr%ru%%s l‘f:rhlez astlli%rplé@p ozfo tth [ %M&€1%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 20 through the
pressurized air supply tube 37 is introcduced intoc the
accommodation chamber 41 through the air cutlet port 2¢ and
the first air inlet port 46. The ink pack 42 is thus squeezed
and deformed by the pressurization force generated by the

pressurized air, and the ink in the ink pack 42 moves out of

the ink ocutlet 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



10

15

20

25

30

35

pressurized air supply tube 37 is introduced into the

accommodati on chanber 41 through the air outlet port

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

i s thus squeezed and deformed by the pressurization

force generated by the 30 pressurized air, and the ink
bott@mtﬁ@rﬁﬁ@epa@he42eﬁﬁvéyréaﬁeoﬁs vhewenk Loufliet dgaber of

4 engage t I i ned .at i_tian
e gl AgROeaEAL SUCHLAAT 18 JEEL A0 81 R ROBLE A0
thei@n@ﬁgemé@&)ﬂe&ér 3B, thalthonh @mbhadedsga mhetbecket 22 of

casi ng .39 and s al.on om surface
enel 2B A0S0 N ohong 2. 43, ot femsurtace (Lhe, oy <.
a pd3%tibhecgngageRnk PRRLORAECe aroadepdke Wukitackhes
engagenent |ever 38, which is provided in the socket

viegigdofin FHE -carler il dgd hbrdensing Rcithedi fss GhoErat oaghe
fro % secyred %@as aTR%rEﬁg%uQQ %ﬂ%s%%%%r %@dgss%%kﬂ%%table to

he upper surface as viewed in Fig. 4(a))
thecasmmgnag Phatt ios: éﬁoswhlt@ uheprbnenmeﬁuﬁﬁametB@asllder 23
e Ccir UIt ubstr at e 4 onnect abl e t t.he
of I Fiohal eﬁo ?lon%%?s’ww il F% pfgfgctggefggnﬁﬁhénserted
(acsbidera?2dd)ofint ReeSeekekt222, Thie, enaerchiae tCcabtritiidge 47
18 is |nserted 10 acconnndated i.n the socket 22, the
becgRgsgemeRecotiton At eB@é&ﬁ@§n§né§d§& wict B it fée socket 22

andeRgROeTRR, i ewehs38 .0k Uherseckels 22nnakdche cCicheUitlerninal
substrate 48 becones connected to the term na

porgaeti @i 27 &het Bocsetker.22. 15 The attachment 19 will
hereafter be explained. As shown in Fig. 5, the
attachnment 19 has an attachnent body 49 shaped like a
boxX Heavitnig chinlgottt drd and la Harc aferdre o s @xp hirefl .can
cover an upper opening defined in the attachnment 20
body 49. The attachnent body 49 and the |id nenber 50

| ngludeowd Rinumald .ty oftrengagem@identeqesses 3h and &hment
plurality of engagenent pi eces 52, respectively. Each

bod&f4@héhéﬁ§§géﬁéﬁta POEe$sed N1 3 $O4érinéddap 410 member 50,

whl%9$bano@o%%%n%hdb@%eW'b@eﬁﬁ%g RRF N i3l tWl GR thR®ment
correspondi ng one of the engagement 25 pieces 52 is

bodar Mé&ngedheThe tengagarerodvedds sest Sheadd d mggber 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 pileces
52. Through such engagement, the lid member 50 is engaged
with and held by the attachment body 49.

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

pair of positioning recesses 55a, 55b are defined in a front
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el astically engaged with the correspondi ng engagenent

pi eces 52. Through such engagenent, the lid nenber 50

is engaged w th and held by he attachment body 49.

30 The attachment body 49 is shaped substantial ly

identical to the casing 39 of the cartridge 18 of
surgigs. 43eap fandedpbrachggadi bodal By, agnramadlianswal |

ke the a I [ e ,ca

cor?%BPﬁédgg %o @ﬁ%lg %@ llé@lge§EQ§%tt%o&%ttgcﬁhgggﬁg
poshadyndg Ae&é@@@@ MBQUId5hutMﬁhch0€Ee5ﬁe&n@ed 35 paier casing

of sitionin sses_ 55a, 55b are defin in a
39 P oRfe 69 Teli e Hoa oot RECTfachfunt Bugy ShoPqrt 54 and

theP@oisti@R$ i ngOEesRaRd BG4t 0 sthe afriel $hnldi Guird OUhl @he same
port 44 and the positioning recesses 45a, 45b, which
manged @éfth@dfpﬁsthél@agﬁn@ut 9top0¢ﬁe4éaﬁpﬁ|&@§ Pgsithening

rec386QRd 4kh,guiyd outlet, pent, 4 ang 3 -HRe PQsi LihQRiRGent
5ure é

recesses 55a, 55b are con int sane nner
pora$ohhé6fan§talcqmc@lmushestmamb 44 ame e vposidt ilonithg

|
ot Rt Rt 420 P PER e S GPFE G P oegae, e 5% are

engRieviededporttibe <at bachmeet chedy 149 sabspesitlel dBs which are

corresponding to the 10 en%agenent portlon 47 and the
arr@ngedi ths kBst Fate "4 3 Swkit h&réargFﬂéﬁéeé i-n ffRe engagement

por%%%hn®63%n@fth@ecgéth&td%%b%%ratﬁe5@”%@%6%%%%1gﬁQ%B'Q% the
and the circuit substrate 57 are configured’in the

sam@am@nn@mn@ﬁ abet kagdedggagairepoIfdrn di 4ndandet kadrcuit

|t ub L espectlvely 15 A bl ocking
Sub% %%e 8 2 a% %tﬁgﬁe a circular seat is forned on

the front surface 49a of the attachment body 49 at a

Pos! o0, SO SoROUCIna,l o e, T sk al e 1 SL,PAL, 4.

for@asi Bg 29e0frbhe %QrEberm@geOESthbnatmb%hh@@@r@od@hqg at a
attachnment body 49 is configured differently fromthe

bosd 44 PHg S99 "6FPORE 88T TPagReLE ) T SFUPLRer T IgH PRE tt AG: Which
is 8%%&%%d39n°th%h%r%%tt%h@%%c%889th%f %%%a%%@%%b-@@dbf4%he

i ncl udes cutout portions 59, or
cartridge 18. In this regard, the attachment body 49 1is
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 29, or tube
support portions. The cutout portions 59 are defined in a
portion (a rear portion) of a circumferential wall 4%b and a

corresponding porticn of the wall %3 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 outlel member 60.

A distal end (a downstream end) 62a of an ink tube &2 serving

as a flexible ink supply tube (defining a ligquid 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 Bg 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
rascharber s4todekiched itn ah@r@aémﬁ@ dioﬁoﬁh@f 3be ink outlet

arrl ge 8., AN |nk out | et nenb un ni as a
men Rk B o bR ARaos PEqura Burra: ohelber 6 Tosndranry o1
recelved in the attachnent body 49. A passage in
which the ink flows, or , a |link ssage exte
t hfoGyRPERé Pﬁ%t&ﬁplég renér e% “%19Fa|h§n q 23 of

thed@%ﬁﬁhhﬁﬁﬁkeﬁghy6a@ Qﬁda@n'@KetQ@%1§Zt§eb¥'@ﬁe3§e@%n@
flexible ink supply tube (defining a Iiquid supply 20

liggadsagé) etsresinedt e@rt 6 auﬁp@%wnﬁpréndWB@§hoﬂStﬁ@fﬂﬁ@d in
theOQEgﬁ% sﬂ?%ggglggﬁ %@'%ge'ﬁt@gcﬂﬁékgeﬁghﬁnq90f %g% support

I nk passage ort portion 65 1s arrang
pormmsmd65thecmaﬁb553 pé1r50ﬁh@1astaébneﬁﬁbbad¢ égsapgomm seat

h i ¢ini f h d |
1. "Ens SR B AR Rl n st s ChRE PRokbes thpRbst

por49anokst hetat hacheral bady 648. octhehsuppar butpert nemnoe® 60,
includes a pair of ribs 63a, 63b and a_support seat
or g4dovhetrARMoGRPeP InthBel 166 P&S§aget Pdnedafyefhéhrough and

supﬁHQ@@Btb%otH%r%b@@n@5lWthdaog%§E%lp%@q @Qb O&hEhgnkn%utlet
et nenb 60, or a downstream end of the link

membagsé@elGlthp§S§é§Urﬁdo@ghtéﬁdat§agbmﬁﬂédbD¢YtH@ In this
cond i.d Qu t tlLet . r
staf 870 pRE TRl Brea e e tBPe, Srarrcntd, Pih i RTRR
(upstatem)afpomnt tar dfisthe enk tiuhe Gawhetabad,pthIBQBIys
fromthe distal nd (t he downstream.end),
Supg35tEE bYC Elbr FodREsRORG. 6, FUERUIPAE teotong, gt Cam ks
def@ﬂedwﬁhchhbsCLQ@ﬁhﬁggehﬁlbmewﬁﬁﬂCM@Eebﬂﬂttﬁb wahh 49bof the
and the wall 53 of the attachnent body 49. 20 A coi

attaphragteboda 4Pepper 67 for blocking the Iink passage
61, and an annul ar packing 68 including a stopper seat
(not shown) are incorporated in the |ink passage 61 at
thé cdiidt sbrémd 66h of sttiegpienk coutfioat brhentkemob6@heTHenk

pas%age %?333%8 an annular packing 68 including a stopper seat

(not shown) are incorpcerated in the link passage 61 at the
distal end 60b of the ink outlet member 60. The link passage
6l is thus normally held in a closed state by the stopper 67
that is urged toward the packing 68 by the coll spring 66.
However, when the attachment body 49 is inserted
(accommcdated} in the socket 22 of the cartridge holder 17,
the freont end of the ink supply needle 34 1s passed through
the second liquid outlet port 54 and thus presses the stopper
67 intc the link passage ©l1 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 192 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 (acconnodateé) in the socket 22 of the

cartridge holder 17, the front end of the ink supply
attpekubatl3kofly passedshhpedghdenhéecseésndol thai dasanbet® of

por. 4 .and.t.hus_pre he . p 67 inte,th
e S T i e i T T
posspilondgnG6redbiscdi 56agagés, t hael bnkapassagepbitivambs, and

the stoppe 7 and_allows the ink to ow_t hrough t he
the| fhrcpacongbstateas’| Atbnar AepaeRoRt 119 EbReCrIErbabody
19 a¢ aReveodesehhBedoihbheqZhg ﬁﬁ%ﬁchﬁgn%og@@Yoﬂg b$ the first
shaped i1 dentically to the casing 39 o the cartrid

e
ligqegd whﬁlgéc@ﬁatlﬂauiah@uppéﬁté@ﬁﬁng4¥e§ﬁése§o§ﬁﬁhoﬁghg the
enghHERERES égeio§5ﬁv tQﬁde9ﬂ398ﬁ§ggiBOEEEQErQQe 38d, ¢t REe

eFrcuit substrate 57 are arranged in the attachnent
cashbody38 49 ahet herposidteons.collhei dihgechimtehtt h® is thus

si.tions the firs [i.quid outlet .por Lt .

mou B ey PO R P ng "PeCtSEEE 43a0 FABBS EHGTaRBSGBRARE poTt Bn the
sand/madfdrt Be ehecuhbtsibgkr ase 48 ekplheeapasi RgtBotak

the cartridge 18. The attachnment 19 is thus nountable
cartgiffe 48cket 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

enBodiimEnsuRllly sieteaf odr the éiplsai sadodiBens shdin

LneFLg. .6, i ration, the printer 10 of the
herFFFE%?rg egkgﬁgggFﬁént is mounted on a rack 69 having

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

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

pofEi 6HOBSD 728 18nd San LipBBE ROUREY nd "BoPE B 89dD Fie the
il11PEtPheed1BmbsdimEAteds ABuhhed Bheamediat oMt hada

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

mulpaBt 8- FaUPdSEBNFERTBF, '8SpFE¥KdEd dRCtRESS a lower

mounting portion 6%a, an intermediate mounting portion 68b,
and an upper mounting portion 69c. The printer 10 is mounted
on the intermediate mounting portion 6%9b. A waste ligquid tank
70, or an external waste liquid collector, is provided on the
lower mounting portion 6%a., A waste liquid tube 71 defining a
waste liquid passage connects the waste ligquid tank 70 to the
printer 10. An upstream end of the waste liguid tube 71 1is
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 liquid tank 70
having an increased capacity, which is located below the
printer 10 and connected tc the printer 10 through the waste

liquid 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 porticn 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 pripter 10. An upstream end

of the waste liquid tube 71 1s connected to a waste

liquid collector (not shown) provided in the printer
69.10AnAhpetrhamiagdbeéntUeaﬁnédtﬁbenﬁﬁhéSpihht@duQ@d into a

i nk h d
ol BRR SREqheRsall L) |3 Semoks, e MESLEELERYOean 72

andl egatedsbehewihhe 38 QbWﬂBEEeiﬁ aﬁd e@nnaetedktoubhe62 is
printer 10 throu%h t he waste UId

conggebpAalot AR 72! Ptéﬁte%?@Pﬁ5| PePS.EEP ?EFﬁAﬂPﬁBt 19.

TheOk 88t €K vﬁhgngugglhaa bR Eh@ k@%a@ﬁ@% ARafbeachs of the
cartridge IS mounted on the upper nounting

extpﬁnﬁﬂohaﬁgc7éft@héhﬁa@ktézhmegt Aﬁ Gpsereant-8ad of the
2 odyc i pt.o h

corb bRl bR EPbRoRYT B Bbaste, e R ERoB)BAERen the
lquEHahlSdthﬁ thk. aAcdonmshteaf end ohet héqgunk hebd 62 the

con d gg the ink outlet nenber 60 of the
retﬁf?ﬁEh ﬁF “The ink is thus supplied fromthe
retai ner chanber 72a of the external tank 72 to the
attachnment 19 through the corresponding ink tube_6
dudnt ethiE HorEsr eRde 2BFEENEERT frEe E#&@Faaﬁe5@nﬁn7€hét a

9 d h
pos?&%%@ QES% EggﬁnEhg Liguid,hgadion the; rretahper is

ot her words, by arranglng t he
ensexedrbatWEanktﬁe aeval péstheomnhugheﬁnthaﬁ ehHgernal tank

A d h
12 BLUGEIRT IEKEY) AR TR Refne ester SARE 7 and -t ngbe

dlskaﬂebndfthEhbn&okkeBpohHenatta@hﬁabb £9, ThealSupply tube
distal end of .the corre gondlng

COnSEFhR§ fObE iGHnhecPEgP QOFlq&?gkggpgﬁﬁ6%3FgEf%§n5f19, is

pas%@@ aht-achrent 119, 1S spassed tbr eughugpkirdehd3of the
secured t0o the upper end of the external tank 72. The

extgirspadl tend 82 t héhenkistibe 624 &Lt ki 1p&cELPEd 6Pn iEhéhus
recgg%%ﬁ ﬁfthgebg%kgﬁ %% £ 30K o2 AR 18IE RROFD 2?A£3%§r'§ort

in the in such a manner t hat
1332 is defined in the l1lid 133 in such a manner that the

atmospheric pressure acts on the surface of the ink Tk.

In the illustrated embodiment, the atfachment 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 liquid) to the printer 10.

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

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

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

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

the external tank 72, and the corresponding ink tube

62 define a 25 liquid supply apparatus 73 serving as

an ink supply apparatus that supplies the ink (the
sockieu®) isoptrkespdi hyeth#0atOpehatinon18f toheoaet achmetihe

pos1 10 I(nGFEBREH: PR 0Le! | Bea S 0 FR (he  Or LAge ™ PRt

sock8ti g2hebdai) notfhglgar Britdgehkobden tidn when 1hherwopbsition)
| oad of the printer is to be increa

h
111ggrtritGge 118 th@ Féﬁﬁ%élnfir St ReCkait ?%382??&68& the

dra%ngg repkacgd bysthe @E%@%hgﬁntt¥% aMibeRnks ti nserted
in the 35 cartridge hol der In such insertion, the

arrghigger (28cefmpHet2d) S@ckéﬁ E@Ck§tp283§@d5byhtﬁemaﬂner that
atta e iti b
The sec%lonfaqﬁ%d rg?%g Fo%%‘%g orP gk 19Qe(@e%ﬁﬂ%@ XBZthe

pOSi T"Us Rothe 1 eft and Rear — socket
fro@22aﬁrdﬁcElgQaSOEothbeapmathm@nt(&odwnﬂ@rbrpogbﬁumnpned

1l lustrated in the righ nd far socket 22h)
WltphéeﬁpSFngﬁthﬁttpﬁQ%ﬁhsngep%§lploﬁ% ﬁék gﬁﬁ@ﬂtln the
511494 33 arr angedcaegonpndat ed) in the socket 22 in

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

at y i r t Lo
T o e 25 4 he iR e Hed s e 10 (ay oF che
sliﬁ&roQBthgesoohet122edSWe¢hfm@@ﬂeﬁt ﬁ@eapdsiﬂﬁéﬁﬁngn the
proj ections 24a, of i der 0$l.t4,0 d
po%htﬁﬁn98§p§€Fefge§n§%F|t?é% |Esgﬁe apos oﬁgn% &A% The
enghgeasses 12va,r Sﬁboﬁfth@es@t&Qthenhsb@ﬁma@@d ﬁh&hl&he
engagenent | ever 38 of the socket 2 e W th .
é &ys4§ngaglng

eng@ﬁ§me§ﬁgﬁﬁéﬁéﬁp pér CitoNse adt

and s 8RGAGHRAT 2 taRd Hheldi NG H%Ga%tﬁ%ﬁﬁmﬁ%ﬂel%t@&eﬁn The
I movabl'e state. The termnal portion 27 of the

terglingdr PR3 tilonc@nnedt édet ¢ lier & d§i Cossshest &5 2h6f
cir%:@t% Al achnent, kody A9, ét%‘(’%ﬂd%%e%% G r21'9‘(76‘t 190 wing

ween t he attachnent a controll'er
communication between the attachment 19 and a contreller (not

shown) of the printer 10 for transmitting and receiving
information regarding the ink consumpticon or the like. The
blocking portion 58 of the attachment body 49 is positioned
with respect to the ailr outlet port 26 of the slider 23 and
thus blcocks the air cutlet 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 liguid outlet port 54 of the attachment bedy 4% (and
the distal end 60b of the ink cutlet 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 partion 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
fromh&hai pxgatrhet penk 28. tﬁuthhednkthetﬂﬁcnme@hdroﬁothé the
in e 34 of the soc [ Lo ed
oG RE Bapact 10 Ghd I Rs6PCRASER T REY SBkoRCH ol dct to the
llqamﬂ|ﬁbaﬂ06hf54réﬁcbhe ahba@hHEﬁhehodyo%Q Qandh30lhhepassage
distal end 60b of the ink outlet nmenber 60).
lncéP@ﬁB@rth67lB#oéHPﬁéYtHéeﬁ#ﬁk36as§56e¢8?“?§tﬂﬁﬁsplpe 35,
thefeehhgetheﬁebgggag@t96 thedl kpk E@%éagﬁb@énagﬁ'@%H tBethus
urging force of the coi | spring 66. This opens the
supbilakdp&ssabe B8alval lowtndg ot hé ithk recogdiickl efbows .
into the inlet port 34a of the ink supply 35 needle 34
through the Iink passage 61 after having been sent 24
f r amet He rext embaldir@nk 72 st ahieh€oilikwini] etivamtrier s60
of the attachnent 19 through the correspondi ng ink
tube 62 due to the 1liquid head difference. The ink
then)f kews ithet Be takknRagsage i si NelskaicRe the thek socket 22
supply needl e 34, the connection pipe 35, 5 the
of gbfnearitsndpasbagdess]l Tandheneecape fiiBHoA 2utaRg Pert 54
h e h al e [ e oy di
e et D et has Che POl 85;9%94@ e
posadﬁanedgesthlaesmpc%hén the ahtacbhehpl£92ﬁs th@ednédsupply
i,nt sock t ca e_hol der .
neellgond! | PouTHCoPFaE Tpare SAPLEL HETIAK o EPBL i RpEPe 11K
to ﬁab efrihheratvachmentthedywéd2diss bposiikmbogednwiething
resp ect to the th ol e the_ ink sy I needl e
MG§EF18€ t hBesdtker @Q%tTgpgypégnSPs QﬁpﬁP§ E %ﬁe ithk 1nk
supp2yt erbhRethei Bkebrd1 kanqth@rtwo&ﬁ%,r@ﬁo&ﬂ&ﬁbyhead 15 of
Inserting (nounting) the attachnment body 49 in the
thegpekatez2]l 0t he PREMISHEPLY PemethaécaREarnadP fgnkhpg easily
t e e priyNt ef,
e e 2 Cadhene D8 TSCEhus cabiTy and Y, the
attguhokhy [lAstial kedrenetllyeepsiynter ute. Accordlngly, t he
20 attachment 19 is extrenely easy to use.

(2) The ink cutlet member 60 in which the link passage €l
is defined is detachable and attachable with respect to the
attachment body 49. Thus, if clegging cccurs in the iink
passage 61 or an operational problem happens in the stopper €7,
the ink ocutlet member 60 can be removed from the attachment
body 42 for performing maintenance work. This makes it

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

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

carriage 14 is reciprocated. This ensures smooth supply of
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(2) The ink outlet nenber 60 in which the |ink passage
61 is defined is detachable and attachable 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
thenmenbkefr6f thr beteemsvedahkoii’t he &thtashtentmebody949hrough
th faor erforgtna na%n%eﬁanﬁg wor k. This makes it further
Ce&8y " toPU8E 'He *At't &CRTeRE 19 in the printer 10. 30
(3) The cartridge holder 17 in which the attachnents
are installed is i nmovably fixed to t he bod

caéﬂﬁngf inphstdadien ﬁﬁét@apﬁuéeé 1Rk WRPER 52 may become
unsEQBH@rQE@t?§ %@@anEkmb mgty E@CEhefmghgraak tubg 163 the
ext end I nNg romthe external tank is thus prevente
inkf tobebebdg plbhedeby Bhehcamtpagepmntwhen59hef35he

weeRERLO9op Uy Sor SELREOROLEd, HTRESFERUAESTROLE, g oo
cor&b%@@hﬂ&hb 189kt hnbegh2 ubeteeemefpomdthg dakttube 62.
The installation state Ee i_nk tgg

doU@éGﬁﬁamé GHQtQBPeoéuEhﬁolp ExPhr | I
thenahﬁrb@kl&@rﬁbmgekh@o.ln&h&@bgﬁaﬁzilhegevgé,1ﬁaﬁallation
cutout portion 59 of the attachment body 49
Sta§ﬁf@ét¢8§lynguﬁﬁbﬁﬁs6?heméﬁﬁpgoﬁtoﬁuﬁﬁéercéﬁﬁﬁsﬁ@néﬁﬁgthe
' upstream fromthe distal (downstream end
attéggm%ﬁQEhgélnk tube 62, which is connected to 10 the.
ink outlet nmenber 60. This stabilizes the installation

st f e iLnk tubes 6 maki ng. it further ea
a5 hdn G EaliEn s ST TS PEFR TBRES dul A oGy arprial tank
72 a@pabahu§d78n the exbernabubankg $br¥2ohsevpuntedhenrack 69
upper nounting portion 69c of the ra ck 69 and the

andpFPﬁtQFl@ﬁan1@hFBhWPH§haFP§cﬁﬁEﬁFthnts PndfalPegaitded 1s
mouH@%Bt%ﬁ @HetBﬁtb@ﬁ@HHEQEaﬁ%uHQQHE|BgrEQBB|@@b6%Q Qhe rack
the rack 69. This forcibly supplies the ink fromthe
69.exfTeimalforankly2supplihe abeachieAtronothlr edghTNAS Tank 72
Lr [ ui;d.h
o B B en TR R Bl Fageeh5 4R ifiget30e 62 ave
to ahtadthnentl h8adTHisfemsuresbatwakhi thenexitrknslppbykt G2 and

1§h€o¥nected to

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

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

detection mechanism. The 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.
prefbervaateéochi quirdr t(@nk %Qam@leonaeeteéakagéhewpehntEE

10 through the waste |iquid tub Thu t he waste
amophk PEhENRaBEESPPELFEY gérdF&PH de rBH1FE8 BrrRfEF1fgtion

oumps 26f taekkuel ¥ peBHcterkhaewastee1l.i qhdnt @Rk EQr@%the 18
the liquid head difference between the printer 10 an

is ?ﬁ@lﬂﬁ§ﬁebwlGﬂﬁdaﬁﬁﬁﬁhmgnt(?? Tﬁéﬁepﬁﬁ§5§éléa§é§nlﬁrror may
be 3@%%thgee9%hﬂggﬁs}g 'nﬁb%g§ r, 1%55qgt§§ﬁh9@§8ted
e e t

chani'sm etection nec ani sm detects a
embpdémsutbzahbontberatt@tbmeakaﬁﬁles anpelréakadejcwnhandated)

. e _amunt h ress up

in bPEeRFRIN PenopinE S0tbreaats Rl EoRarer P ReR PEFANS

porwm@n bbeogarhei dgeni8sursatephagedrbyhthatabtacgbrenbody 49
the pressurization error. may 5 be detected

bloé#ﬁoﬁ€8u§F§ OHEWEFePOT N 2§h§efPP8§tﬁ§téae Enbe8Irnént of the

socpagnybhe @BE§09€§UEt%%e'?rb%%%&%e@héaS%egﬁﬁéﬁkﬁehed'n
the socket 22 of the cartridge holder 17, the bl ocking

errpoevilgneB8ouf dehecktiont. surface 49a of the attachnent
body 49 blocks the air outlet port 26 defined in the
slider 23 of the 10 socket 22. This structure prevents
tha.ah@bame&mbomemenerbdnaoHSpEEB@mtdemaemtaon Aill

ond enbadi nen sent inventjon w
herg ontt P HESHELPPRnHY i LR PERBFENEE FboRr gl (¥ apd 7
and 7(b). 15 Unlike the attachnment 19 of the first
embodi nent, an attachnent 74 of the second enbodi nent

i ndngdés abgesshacamenti dlleipdhe 13 raid CHROSINEN) ol
attahﬂﬁgﬁ% 74 b@SEE@ds@thBe meagﬁgggtﬁﬁaﬁua@s5§ %Ecbh% air

at'tachnent . The renmi nder o e attachnent
inlig pdehtﬂéabnﬂoanhelconnégponhamgepaﬂﬁslosteﬁdeof the

bloc&E%ChEBQEl% 5BNEEeLRLe, SAMR AN ! 1Ke TeLer €068 inder of

nurre
the attachment 74 is identical to the corresponding parts of

the attachment 19. Therefcore, 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 therecf will be cmitted.
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 49a
of the attachment body 49 of the attachment 74. An air inlet
chamber 76 is defined in the attachment body 49 at a position
corresponding to the second air inlet port 75. The volume of
the air inlet chamber 76 is smaller than the veolume of the
accommodation chamber 41, which serves as the air inlet

chamber defined in the casing 39 of the cartridge 18.
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are given to parts (conmponents) of the second
enbodi nent that are the sane as or |ike correspondi ng
parts of the first enbodinegg and detail ed description
thereof will be omtted. 25'The follow ng description
t hus focuses on the difference between the first
enbodi nent and the second enbodi nent. As shown in
Figs. 7(a) and 7(b), in the second enbodi nent, :
ceddid ailh TAFeEesERE FHOPE IlefinedTeR The Frofciment 74 is
ins8¥EbaCa488mmdAa0bdl henathachrentbody 049tak thetridge
attachment 74. An air inlet chanber 76 is defined in
holghe at'v athrerecbbdyadg anlsgtpesiti df dedipespoRdihg feont
S ngd -ai . .i rt .7 Thevol.u : I
sur R O e oo S eRiEne, Bod T 2o, B ane b PP e
respecamrpdatidononohanherd 4t, thwki ehrsenvéstagpotrheZai defined in

inLet, 35, cha defined i,n the, casing 39 t he :
they RiEHa0a 18T 50e SHERET Ao he lBadord eRBoar R S RHEA2eS
airt B@E@tﬂi@@hﬂ?nﬁ:hé4pkésbﬁ%@&b@ioﬁa@@l@mdaﬂ:@d)ﬂbﬁ them the
~ socket 22 of the cartridge. holder 17, the second air
alrj ghedepoppris2fefinned thh ehE frost chashpradé F9z0yph the

sechig attachrept .pedy-49 is positioned with respect to
and connect ed Po the air outlet port 26 defined in

the slider 23 of the socket 22. This allows the
pressurized, air._suppl.i by t r rizati p
DO e B e Rt S ek PP PR LR PRaPET (6 ot
thei fiettchapbeinébty htbeghetbad tObsedardtaihnsi thet fpaibwing
75. Accordingly, in addition to the advantages (1) to
advegfagesS-the first enbodi ment, the second enbodi ment
has the follow ng advantages. 15 (8) The printer 10
may have a detection mechanism which detects a ,
pr d§sulitatirémterr 30 MEor hewamsl éetgot JogaRegaRNisEn which
det%g%sagogggsgﬁrﬁggt95gs%QEb%e f@&re§%@ hb?daQX ﬁ%%kage) when
pressurization punp 20 exceeds a predeterm ned | evel
the( Borud@ exXafrpkepreaskevélkzcdorrespomtiligdt &yt i&evol une

pre%%g%ggﬁg%%%ogﬁ%%abbogx%%% se% %%e%%t%g%i%%%tﬁgg%% %%Er
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 errcnecusly. However, 1in
the second embodiment, with the attachment 74 inserted
(accommodated) in the socket 22 of the cartridge helder 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 1is set to an extremely small value. This prevents the
aforementioned erronecus error detection, substantially in the
same manner as has been described in the advantage (7) of the

first embodiment.

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

control system that. detects a pressurization error (for
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cartridge 18 is replaced by the attachnent 19, the
pressurization error nmay be detected erroneously.
However, in the second enb g ment, with the
attachnment 74 inserted 25 ( connndated) in the socket
22 of the cartridge holder 17, the acceptable anount
exafbliehe ipsessurciized @E@s%b@Mzﬁ@ime@BME%d aiyi bautlkelye of an
port 26 of the slider 23 into the air inlet chanmber
alr?@aﬁﬁﬁoaéhtpﬁea§€€8ﬁd0§| h@npéﬁsﬁaﬁﬂzﬁé-éﬁrtﬁépplled by the
pre@ltaghaRnbrbodny 49 s $6h10C ranneX! HeRlYSMBidined 1evel
value. This prevents the 30 af orenenti oned erroneous
( fogr pgangdeectthen l eygbs camrieshiopding e tdgnwodumsecfaghe alir
inlgﬁscg%%%ege%%rb%e%h%naEQ% %%%%%t%%§ (7% %fs%%%n e%%odlment
9) "Th e cases i'n |
is pmmmuemlhalwnahwdasaaeoas dontthelt syshemettkhat:i cteteeets is
r.es urlz %n error (for 28 exanple, insufficient

effﬁFgégﬁ Nzg? ESused by bl ockage of an air path) if

t he anobunt of the pressurized air supplied by the
pressurization punp 20 is smaller than a predeterm ned

| e@elthl(ffjorenéb@éiﬁﬁleélt e Hhev 817 as6i e poivRditi@™ o itiHe now be
des%g?ggg of thhe .2ih-o5 denlet sghanher 76 of the attachnent

The second erbodi ment i s partlcularly
advantageous |n t hat such detectlon error is

effectlvel cte 0 nt..of the

preseﬁt ﬁy At | &ﬁ'mnlllﬁ5 éﬁﬂf dest r|Qﬁ§?ntﬂl?n
attaehabamce7t@sFBgiaSgeAslaﬁawmyp@ Fiogmed, biyn ihkeqgtitictyg a

enbodi nent, an attachnment 77 is a |l arge-sized t

OuTPSEEd by FntBgr aPiAG ATORGHBER tof SLAN THE PREAGITents 19

of emrRodiiment ensb¥linthe abtachments ndd t1b 0k Wherkikst or the
enbodi ment corresponding to the quantity of the

sockekkets 24 &het Raréaiteiedge Hsirder’ -17 In ghyeh@ttachment 77,
thea%E%%% @Bt§7%9 EQ %ﬁ&gﬁ%@?QES %%a%ﬁ%&alh$h%grh%d as an
as body. e

aII I ntegral
1ntagtadhbedy 77Thncbmaeshaﬂnatﬂachmsdwdbﬁdwn,Zﬁtan@mant body

79 G5F) fod ‘GoPFRBETVEry by 81 % AECLERRInE DS B A5 61 Snape
deftihed ab&a@bﬁemb1y9b9fsh&eaﬁta&hm@mmo@bma@% 48hiceh tagke
att%th%e%% 19 of the first embodiment, which are aligned in
parallel. The lid member 79 has a shape collectively defined
by six 1id members 50 of the attachment 19 of the first

embodiment, which are aligned in parallel.

Although not illustrated, six ink outlet members 60, each
of which is identical to the ink outlet member 60 of the first
embodiment, are removably installed and egqually spaced in the
attachment body 78. When the attachment 77 is received in the
cartridge holder 17, each of the ink ocutlet 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. 1In the attachment 77,
each ink tube 62, which has the distal end 6Z2a connected to

the proximal end 60a of the corresponding ink outlet member 60,
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parallel. The |id nmenber 79 has a shape collectively

defined by six |id nenbers 50 of the attachnment 19 of

the first enbodinent, which_are aligned in parallel.

25 Al though not illustrated,” "six ink outlet nenbers

60, each of which is identical to the ink outl et
is HemheduﬁadobuthEOfthstexﬁ&h@dkn&h&pu@hethennmabby portions

installed _and equally sp ced_in. the nt b
59 98- eA ERE HETBoRIEN 137 | Borbodr¥ediPh. Ehe 50 Ll
conﬁ@&%éﬂdgg_Eﬁ%d%&télna@a%Ban7@hst@kEQ@t|%5.”E”befs 60

is positioned with respect to the correspondi ng one

of the ink supply needles 34, which are each provided

in p i C S

e T R RS e hea e
advdinstak endaB2atdconnéot étiet ad3bnt-hgepr dtil ik drd 60atbk
flr t he %grres ondlng ink outlet nenber 60, 29 is

Pht FEEGE8&E°00t to the exterior through the cutout

portions 59 of the attachnment body 78. Each ink tube

62 is thus connected to the external tank 72 see

Fi g° 6FPl8chedbed gty PLlehd st r agisddioment! Shay the
att%elhhe%ngv QQV%%&&%ML@ di hibaBeko1the radyannages thl)

o (6) of the first enbodinent. To replace t he
carﬁmutﬂgpselﬁsmﬂ)stcém reggesets foy she tigest-t aChmsmesringly,
h |d I £ 17, .r % f rteidg

ensbllonng, SThbnenS8padeRTend et BB Bepdiphdl Ry, HhVTx
outﬂhmomgmbar3|ﬁglareephmuémanbouﬁlthOahbamhmEMb The tihé&

i nk outlet rs.60 are sinmultaneously ect ed t%
SuPPR PR EdpaTy e GliPeS 84 eOPOrRd (o SPekEs AR 1T other
wor8@Gkehs 32:tazbAmehherr715 swekdsnetihgsakt aghpent aHaic&able

defined as a sinply attachable nulti-color attachnent
mulyd- @@#Pésﬁ@ﬁépﬁ@epé t'He COArEEPO§EI nE8 toofheheagityidges 18
of ﬁiﬁ'eo%rlfc gélzzj-lr_h?m Lt aC'i?H%math\chﬁleh'EU%?f YLt REL s GUi-Ekly

installe ourth enbodi ment of the present
quickientnenawilel.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 embcdiment, an
attachment 80 has an attachment kody 81 and a 1id member 82.
The attachment body 81 is shaped like a laterally elongated
box with a bottom. The lid member 82 covers an upper cpening
of the attachment body 81. Referring to Fig. 10, a plurality
of (in the fourth embcdiment, six} lower support portions 83a
are formed on a front surface 8la of the attachment body 81
and equally spaced in a lateral direction of the attachment
body 81, 1In correspondence with the lowsr support portions
83a of the attachment body 81, a plurality of {in the fourth
embodiment, six) upper support portions 83b are formed on a
front end 82a of the 1lid member 82. Fach of the lower support

portions 83a and the corresponding one 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 attachnegb 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.

porBebesr 6ng havEi gppdbinag peuialirtylaefcfdn.t hehbtolivthr
enbodi nent , SIX%F|OMBY support portions 83a are

SUPPBF heHOBR ANFr BAE 20Ff hEE QQEISFP?HQlEEtHEHﬁEnFUBBB§t

por8io39 8nd §Qéahh¥u§@§?egnbﬁg@d|ﬂh@ﬁahhglé@@htﬁﬂeﬁﬁ bbay 81
attachnment bod n correspondence W th the | ower

is suppoed bﬁrth@néldSEQMEﬁrtﬁé at TaéEnBafipsayagplugality of

lnggggg% ¥t8fe&58dggg EOU ornEngngE 0L reS1 %% NRBET ax

port ons ront en
alithedl iid pﬁﬁbeﬂe82anEasbaoédthqub@&@rlsupberﬂaBEral

portions 8 orrespon one_of t upper
2B R S50 Aot L FONET8Sh DY BbpoSERG™Sdr afr ol ar
ends. The |l ower support portions 83a and the

correspondi ng upper support portions _83b are nutually
en@a@é@pWﬁénppﬁél@Pt§éhﬁ€ﬁﬂn@@d@Y8f filangsde FEGBY tie

def?hgdnﬁggsgdséacghb§ deli neg.a @th@Ekt§09Elén%'@35h§f the

ourt odi nent, six) support ports 83 that are
attathgasd bndpaBéIIeRnamdkspacéeteq@abEy i(a Lhekl apecapn) 6C

di rection at nt body 81 e
11k§u5§8r?n50?9| 2354 ég %ng P?a%ééd%égoove%%bdAgent is
sepdetbngdshebbrdcaath eéchheubpmem suphaoh pdrti dhe 83atal
of the attachnent bod i nk out| et

mber,
end| (kRepdPYTERY CB8 eP?Re%?ﬁeOénEhFoFOFﬁéSBFPEEHQ:%P&?§Ube 62,

or ©het heqhiihstugphodibaeat gks cx$epan abl Y rowppact edtbynal tank
each support portion 84. The distal end (the

72 dewasEreanfend) s62andrctRe &6r FBSpoRarAGainRIFUBEe2T the
[ I a exte n h
cordRsBbaliif! Ay gg%gee Kehassage, ext RILNGLLEOBLHNENG of the

I S connec

1inmrpmsﬁageeﬁd 6@atbk tihé& ou@de@sm@mbemg6ﬁnk out | et
menber 60, or the upstreamend of the |ink passage 61
of the ink outlet nenber 60. 20 A pair of positioning

reeessas 87apolihk iane ndeficred sds sGRPOSIShY drat efedlined in

ends of the front surface 8la of the
opposing lateral ends of the front surface 8la of the
attachment body 81. A waste ink inlet port (a second waste
liquid 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 body 81. The waste
ink (the waste liquid) is introduced into the attachment body
81 through the waste ink inlet port 86. A flanged support
groove 87 is defined behind the waste ink inlet port 86. A
waste ink inlet member 88 identical to the ink outlet member
60 is separably supported by the support groove 87. The wastle
liguid tube 71, which extends from the waste liquid tank 70

(see Fig. 6) is connected to the waste ink inlet member B88.

A [lat, second contact portion 89 is defined at the left

side of the positioning recess 85b of the opposing end (the
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attachnment body 81. A waste ink inlet port (a second

waste liquidinlet portion) 86 is provided at the

| eft side of the positionigg 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
lefti quiidpfi Bignt pducedhientoohhesaktachngbt bodyhe8ittachment

t hrough_the waste ipk inlet port 86. A flang Sup ort

body Bove BrCrsChet: AURSBERF AT RS  KaSP et PR LR dr TpoRET ined
in 8Re AroMBsterkhKei Bl gt ciepher a88akHRBhECBbal0st hgnknKelow

outl et nmenber 30 60 is separably supEorted y the
thesgppert gepoboetsyorThenwdsdte Al NgordliuperziedwhieRuit
sub§§E§EQS %rPQE&E§e&a§£etkbqghg E?Eks stgggg Eégﬁl§lnbs

connected to the waste 1 nk Fet me
receeeoad.cohthettperatbacsﬁens déf phedhat thhedl ebod3Bent,

thephEadintlE, POSRE! PRe Moo LeERo8uBRA 8k NS ORPRIA R 5§ R o

att@thhbﬁtaeoachMEetatb@dmmgﬂt BOChBCMbhnﬁébSbﬁatﬁe cartridge
receiving recess 90 is defined _in the front surface
holden &f fRe2afPELARBRE 0BV B1MHhEipEPORr FRETELEFA (nOT

shoﬁﬁgt@HStDQﬁEbQﬁoggteé BOR- bbh8§tﬁﬁkeﬂa€k505h8 Bas the same
S strate is received in the circuit substrate

confegerethgn precebs 90rachkenthélatt dbhneart77doe theludes a

f. .
rieL P RSP POLTEA L RogBHL BSRTEAL (B0C8! shB s hRLE Bore
defahtdchneat £86ntssovfatedobnthbheceartiddge Dhkdenrt¥idge

| acenent of a It|- Ioi}ca tridge (not 10

thu§h5Hﬂ?§$ﬂ8§ Phicor Bof afes 191k AcoP oL EF R packs Tahdthasntact

portheénSanet §RALHhYUL 3t hOBcagetheeat tachneNt-8At Fheface of
cartridge includes a first waste liquid inlet portion
thegapbstedrnk Theefipdkt FonBBFFNBATFACE FPBRBECSEr RREePTESSES

theObathe 8§éﬁghggfenge9§ar&?hgﬁew1iﬁuﬁefHBEEk?Béda§a@er

waste |1 qui ect or Irst contact 15 portion
(not shown) is also defined in the front surface of

e GaELErI98,e ThE 1B St 1caRL Ik BOLL! AR £O0LAG! & 70
presses val vé o pening Fever 99, ch™w be
refdeeﬁcebed Fager 1Ih3naa12r|dgeehatdethﬁ%nmﬁBb hewrbeecived

escribed wt ref ence to Fi

in BP?aEﬂﬁEﬁfdgé pg @Ee eas a repigcement g 1%e mu?tl color

cartridge functioning as a waste liquid collector.

As shown in Fig. 11, in the fourth embodiment, the
cartridge holder 17 includes a substantially parallelepiped
connection portion 21, which is laterally elongated like the
attachment B0 (or the cartridge). The connection portion 91
has a front surface 9la that faces the front surface 8la of
the attachment body 81 when the attachment 80 is received in
the cartridge holder 17. A pair of positioning projections
9Za, 92b are projected from the front surface 91a of the
connecticon portion 21 at positions corresponding to the
positioning recesses 85a, BEBb of the attachment 80, A
terminal portion 93 is projected from the front surface 9la at

a position corresponding to the circuit substrate receiving



10

15

20

25

30

35

in the cartridge holder 17 as a replacenent of the
multi-color cartridge functioning as a waste liquid
collector. As shown in Fig. % in the fourth
enbodi nent, the 25 cartridgé holder 17 includes a
substantially parallel epiped connection portion 91,
recwBichboi 87l aher atLycehengated |i ke the attachment 80
(or the cartridge). The connection portion 91 has a
front surface 91a that faces the front surface 8la of
t henatt aghaent nbody +81lnwhenr khe iat tachrent o80the connection
received in 30 the cartridge holder 17. A pair of
porp@sntﬁénuﬁgcbr@ﬁe@hﬁopgslgzaniggbpa@éegﬁép@étQaaﬁr8ﬁb is
fro sur 0 c n
richel thoRkecor bepBahg t o Enas bagi Fr ot Bt Bdesgegzses
85a8585b85bTbﬁsthesakﬁatbﬁﬁnVeﬁ@ntAoftEhﬂlBataphmEnonBQSin a
. is_projected fromthe front surface 91 35
41 b5 RO RORTEaFE B5pOHc RS tt HA EFECar: Jtupbe: AFgachment 80
(inf €€68l.ViNg 32hokeee88a9040kethecat tachaenhi80stERUS, the
when the attachnent 80 is nobunted on the connection ,
terpépeilorogtioraR ePntRetposhei 6ArAYLpr 6pbetrens 92geived in
thGQ%QrEﬁl% Ehbgﬁga%@ Egggggﬁﬁgsggggggg9@netﬁtstB%rmlttlng
posi tioni ng recesses 5a, 85b. This réstricts
commnmeuenuonfbeheeantahhnehtaSGmbntaBOdandcthenC@ﬁ@ggﬂﬁgr
he. ins ection, of at t Fig.. ...
oy SeRRREL prokbE PitFEgt: oy BFn ERTG e radag pg rdceiving
1nfbematmah ﬂ@@bkdﬂn&Stﬁénh&&t&ohh&mptﬁoulbrsmb&tﬁake
eived in_10 the circuit substrate receiving recess

A1tBEVGPN 08 patAELFAY S eoffuAPEAEEBRTBePREGA e S BEOVIded in

the@btGhARRL8@0aRd 4t He eapbbekkar 1Rt sBowlmel thethe
printer 10 for transmtting and receivin i nformation

Conn@géﬁdﬁn@OﬁﬁéOPnQlcongbﬁﬁvghnG@Qaﬁﬁ@epﬁk etwaerhéhigh
enggggpﬁhku ggg% ngﬁgo%ﬂgagﬁggggmegktu%@e'S REQVided -hBent 80

ngagenment lever is forme
is inmbkeblgonpectiednoporthieoncdtecThvoughréngagéientt the

carPEIERT PhoCaTt 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 porticn)
94 is projected from the front surface 9la c¢f the connection
portion 91 at a position corresponding toc the waste ink inlet
port 86 of the attachment 80. Ink supply needles (liquid
inlet portions) 95 are projected from the front surface 9la at
positions corresponding to the support perts 83. A non-
illustrated inlet bore is defined in the distal end of each of
the ink supply needles 95. Ink passages (liquid passages) 96
are defined in the connection portion 91 in correspondence
with the ink supply needles 95. The proximal end of each ink
supply needle 95 is connected 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 g% at a position
corresponding to the waste i'nk inlet port 86 of the
attachnment 80. Ink supply needles (liquid 25 inlet
was@@r&hﬂnshleﬁ pbetproj ectrad ﬁaenethekfdeatnsdrﬁaoa ﬁma

positions corresponding to the su port ﬁorts
prlﬁ&ﬁf Pl 48t PEREdFReENBOMESES ae#lﬁeg nepBeg; 8faf0 Athe

was%@dlgﬁugécﬁaﬁk thsb@kF§?pp%Y pgedl,88 Qﬁe lBkte liquid
passages (liquid passages are defined in the

tubeoﬁﬁectM@ﬁHwbﬂﬂﬁentQQ inkcerpespendéner Bbewekkerhal tank
72 Eﬁpp 9Bka ngggggéggﬁdllgcgggo§hggl6§ngl8ase§ﬁhth8klle

nee conn to the correspondi ng
paspageageél 96. tEbusnkmbenléhemambaehnéﬂtaﬁﬁ is mnunbddced

on th nnecti o ort 9 wast e i.nk out
InFogdrE 63 FOof FERel-rARMRS 93 ORaSCE FHRTFRFEPIpSPE ion o1
thré@ghThaeweék@ebﬁBnaﬁQPn@ﬂkféggpupeneaau@be9510 I's sent
fromthe waste ink inlet nenber 88 to the waste

liquid tank 70 (see Flg 6) through the waste liquid
ta%kpé ;Sg%a@@hw%egvt 18 IS R 'u%dt% O@bh%%c@&b%r@@&tlon

through the corresponding i nk tube 62 fl ows
91.i nAt herhibnk capasgagest6adnoPst he pmkjeatrkdt fmenbéns 60ont

nd is.intro ced .each of the nk g 0
surdger SHRabT, oHcooPPah s PREGHSA Phe chrtabRuing beer
intirakuseppliyitbeedt-as i8%. p&@ségpagﬁageheahma 94sises through

provi ded in_the connection porti

thecaﬁﬁﬁﬁaeaWﬁﬁgep8Ptﬁaﬁ Y ﬁgps#aﬁecﬁgdtbﬁoﬁﬁﬁﬁédﬁpanbead 15

of $HEf aeenfla of Eh%oﬁ@ﬁn%ﬁb'QBmﬁghhbgﬂlﬂg pbitebnhawi.ng 1n
been” introduced into each ink passage 96, the ink

ordpas$es sthroaghackiid cgasfaglovanve geandhes ashpphpeat 80
(ort%h%h%aE%ggﬁ |ng geﬁgt1§e%§égfdtqg,QggnEgﬁn%gtﬁgﬁoﬂthlon

conmuni ¢ t i ng portion
91, bahkfpawsagethelwak97whenhehd amtachdeﬁedSBta¢@rthe
recei ved.i.n.t he c

na 1§ o P @ koS a g B RPOS o675 €ondld i K L4 ePosad (Brat &TFsr
referring to Fig. 11, a valve opening lever {a movable member)
99 is provided in the connection portion 91 at a position
corresponding to the second contact portion 89 of the
attachment 80. When the attachment 80 is provided in the
connection portion 91, the valve opening lever 99 operates to

open the ink passages 96.

The valve opening lever 99 includes an operating piece
9%a, an operated piece 99b, and a pivotal shaft 99c. With the
operating piece 99z and the operated piece 99 fixedly
connected together, the pivotal shaft 99¢c functions as the
pivotal center of the operating piece 99a and the operated
piece 99b. The operating pilece 99a is shaped like a plate and
a projection 99d projects from a corner of a front end of the
operating piece 9%a. The operating piece 9%a 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 valve opening |ever
(a novabl e nenber) 99 is pé V|ded in the connection
portion 91 at a position rresponding to the second
contact portion 89 of the attachnment 80. Wen the
theaEbachﬁﬁﬁheBths pyoui ded-ihltberatednection ppruhgn
the valve 0 enln | ever 99 qgperates to
NOXRAL ik a8 aBLL cOb. CThehOAFIRSGpBH, hGo 0&PoeT fia. 11 (a
couhegkquékamsepa&@bbegoﬁleceTh89@roae eper aredhpi g6erating
b, and a Elvotal shaft 99c. Wth the geratln
pleﬁ?e88a99é shdst malppaiacedipi acetotp Filxe F}ysencllned with
resRERCELednLOORLNRE. oL DECPLKA! Bl SHATL.genhnet bors as
votal center 0 e operating piece he
operated pi ece 99b. The operating piece 99a is shaped

coPRet P &TFRGNL Pang"oF ke Coberabt 6 PIECE Sba LrriEe

confipektabhngopteee QanEStﬁbh@agﬁrQﬁgéahbmge@I@Ge 98a aadond
t he operated piece 99b are) urged bﬁ the force
congafér RPERIBY &7n6A- tp?u§FF§FEHeHFg@ gi8pPrRyINROLREPI y

conkgckhﬁlghr%ﬁé'8?03@@%9@5669Qy0%h§h@rBgﬁkgElﬁngﬁ%ée(§9a of

count ercl ockwi se direction The fron : )
theop@ﬂ&&ungenpnecéegea P§. thwblﬁapmvatﬁe@henoaegaanég plece

I Lin h pect er.
SSHHAI XL RRI D REEDSE' 0B DREEE rgoion.  7he
opemﬁsbalbuﬁgetBebatbachﬁentaagedntbhplvoonmecthenclockw1se

portion 91 of the cartridge hold t.he second
airBehihbr BOACFENAgotoF PRECAOPaERIERL Jo TFombEbaght 05ed

Stat@thlehQOBbéﬁtsﬁhE@ t henpEoL-eehieRs996e0f ctbR@ding head 15
eratlng pi ece 99a of the valve opening | ever 99.
£

of t esPpiinées LRetBpER&t iRy precéy v9§daBsuf >t RBIPLRGHt &he
cor%gg%gngggg|gn@ 5995@5@69@'r%ﬁhgogeraa%tlﬁeekggegnk supply.

S th s cadsed toO pivot in the W se
dlrectlon switching the passage valve 97 fromthe

cl sed 5 state.to_t open . st ate. [ s t
re%’ i gnﬁégd fg 2 lFﬁgonPn%ér é%S% g%ﬁ%& S gﬁ?le“t
advaeedbes 95 théOthahhageeorﬂespendﬁmgoﬁnkhaaiiages 96,

t hus erni in i nk supply. ,
embodlmeg T, e f%urt% embodg%eﬁ% has the following advantages.

(11) When installing the attachment 80 in the connection
porticon 91 of the cartridge holder 17, the second contact
porticn 89 of the attachment 80 presses the valve opening
lever 99 of the connection portion 21 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 80 in the cartridge
holder 17 having the passage valve 97 as a replacement of a
cartridge. Also, the attachment 80 suppresses an ink back
flow. That is, 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 advantages. (1X) Wen installing the
attachment 80 in the connection portion 91 of the
car(tiviydgechaltderhhéntt e secondeconhactwvazbepantki anl89 port
of the attachment 80_presses the val ve openin | ever
86 gydofienEagbhnetti oRlpbr PFBR®H1%F0 s&FF@EdFBQEHe opeh e
att8bBhentThosi8f facthyeby REr gl bepcamEMBLEabiroR stwﬁgage

the ink supply needles 95 and the recording head 15
funghiebghdt A8 Bnkaspassagesdoeclheebpdi nghy, waste ink 1is

Cfrcati ¢ . :
o eER0) UL 9L ORs ot PREPRRY 8 1040, Do) SEERSBUYEMIAD vt
ligk7dhavbagithefpasshgeiungl ves9€dashacngpl abenmeattef iak inlet

artridge, Also, the attachment 80 syppresses an ink
BOrfagR SPRORICTHAE tFo i Lher SEL aBRIERE B0 1 s goneral |y
applicable to different printers. 35 35 (12) The
attachnment 80 includes the waste ink inlet port 86 and
t hdhRadté UShR At EMRERADBLTES. MAYcHRdMARGHY 1eFf iphéhe
fol1@blaghment 80 is installed as a replacenent of a .
cartridge unctioning as a waste liquid collector,

the waste ink is 5 effectively sent to the waste
l'iquid,tank.70_through the waste, liquid tub 1 _after
hattng"BRGséd FReougn’t RE AESEe PRSI ATet LRGr £ 536 land The
rethheewashembsk 7okebfnmenbeex88rnihetbhku3tr abgdbe defined as
enbodi nent s na% be nmodified in the 10 follomﬁng
nk

an poFmd1As SRBWRSIn Fig. 213, SHRPa¥eh“BBove >t h8*

prekeuel ztA Lhe stgbainennehanbgpiiia ghckharextarfak into the
tank 72 may be defined as an air inlet chanber. An

airaiplstipphyrbabeth3sucbr a6t R8st pPESSlir PRed1di PUBBpHPY serving
u i r riz A th aLrt i :

oo ShRepePUPRLLSSeM RO 2apopisy baLeyL enothfr BBk, 154 o

conascéefr éssuhiezatiropopunp338pedi thealliy, 18Re whicpuppvers

thelFbole Sannected Lo Lhe.ai €. port,1338, 8l ekl 4:133upp1y
tube 135. The level surface of the ink Ik in the external
tank 72 thus receives alr pressure generated by the alr pump

134, instead of atmospheric pressure.

This arrangement fecrcibly 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 fcrce generated by the pressurized air.
Insufficient ink supply to the recording head 15 of the

printer 10 is thus suppressed.

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

or adjusted.
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the upper end of the external tank 72, through the air
supply 20 tube 135. The level surface of the ink Ik in
the external tank 72 thus receives air pressure
generated by the air punp 34, instead of at nospheric
pressure. This arrangenent forC|ny supplies the ink
fromthe 25 external tank 72 to the attachnent 19 (or
74 or the attachnent 77 aor. 80) through the ,
cofr8spdiditfg 2Rk DEGHACES Ty P 08%@%§Gr??5@?6ﬁ¢?&r€ée

for@eperat 8 BYpbhG . PrassyrbL#ad il Ene h@%u&hgcngnqakgb
supply to the recordlng head 15 of the printer

capaﬁm§ysapbr@@géd139015trﬁ§eﬂﬁa§ @ﬁnébésgatylp@reﬁéambeé (the

d [ h t er,nal nk 72
o iR B DREISP P SPELANNeRhatieaRE g, ke
preeentnabﬁlBgroperahtmndutedhéramrtpanplrlsampsmﬁalythé

t he suppl ressure _can be easi
pregifadreni thartEPy. Thh0; thansener rbalPraNCendad aRpoan the
alrpgﬁ59n91ﬁgbbh@3gorcmhb@ Bk suppkyr @§egagw@ bRotileed by
drawm ng, a large- capacity ink pack 130 is received._ in

thet R rr BEEPNEP4chanber rPEHESd5 1P CARPeEXERARBEr F27¥a 785
whikhei %X%eggahehaegslﬁg %Bgm%ge§§u5 %ﬁgmﬁkérh§l This

I'ntroduced fromthe air pressurization
squpemps itheoithelkevaitnef chanbek P2akt ABOughdt kendai the ink

p t That is, the air pressure produced by
Tk ?ﬁe%ggr EQ T@ﬂtlgglntroduced into the external tank

72, 10 which is a sealed casing fornmed of hard
naterlal This squeezes the ink Ik out of the ink

padk 3¢ SafndSSendd't Rd i MESSEK Eo WRE SAVESHAENt-Ipg Ink Ik

out'@rbﬁ'%h@aiﬁk bB%kaUBopéﬁé%QQ% gaﬁbréﬁwéﬁzé$ Eheph Rk
Ik 15 out fromthe ink pack ensures generation of

pPresappry ofplassarg gk tW@lﬁﬁklﬁksuwmldﬁdu§csaﬁm|a&$qument 19.
Tt %Eg;g@gaeﬁﬁse%ségr kbhgéobﬁa% Qn@?%%%§@5¥et%eﬁ%%%hd%he

erence betwe hei he external tank
heig2tand the heitghnhadf thhé& 72 and the height of the
attachment 19. Further, by controlling operation of the air
pump 134, supply of the ink supply pressure can be easily

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 to the attachment
1% (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 Tk.

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

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
supg0nBacts the hargengapaciby (7ak packsl3) wacehved ilncated

the retainer chanber 72a of t he external . tank 7% to
dowpRErgpRaéhRBnENe191Enad pRIpgey ! - SpBEFPTEAPPY Y t RE
con@%gﬁﬁﬁﬁb BB@%az%th fd%ﬁanQq@§daBuﬁge@3@335B9p1§h@f the

's sent fromthe ink "pack 1 in the externa

1nktanbp12 poesherat tachaeatl vigusheodgh 30 pAassterzati on

by the liquid punp 137. This ensures generation of

the supply pressure of the ink k. In this case,

t hrowgls tactimat iion eaf polre |(aquiad tpunp 136, intike poktismay be

awn fromthe i nk pack. 130, [ is . located, 3
de EyBEEr A FFORCERE TEaG: Hopud SIS heTHS CRRRTECt, RERY T8) of
thef@%%bghﬁeﬁz 18upphied ttachhenat tachment, 1@ (A4te7ink inlet
80), which is located downstreamfromthe |iquid pu

nembsy, iACEGFUERG! FO bR SoNPLOMERgPoPer 401 GhI6T StheChnent
podly 44 d Pﬂ”%gﬁgé 1§aﬁegytﬁketh% ws%%esqeahxdpbs%%%@% '%s

aS|Iy susp ed or  adj usted A waste ink inlet
conbacm@ﬁteolWQQ|dnknheﬂemomEﬁb&ay m@usdsbmde@glﬁheh@aste ink
t achnment bod he attachnent body 78) of the
to g%?a@ﬁ ﬁtli@ §9h3 ‘achnent 74, 77). A waste ink
inlet nenber is secured to the attachnent body 49

(the attachnment 10 body 78). A waste liquid tuiqﬁ
waste Ghequicw rids St imen toothse tvéd ico % %t 99 1S

empq%@%%rast@%% %%@%b@% h@%b@%s%%akn%el%@tﬁ@%l@a%b%ns and
[1Tquid tank. In the fourth enbodi ment, the val ve

closgenithg liake0aGgaides 15@@1@@@@1 RS SERESTOVIH EYnBIsEeC
presidl; %e' Gt ively .apen: nggn” Cl.0388%, 4 NG rity %tb%%%‘%%sn 89 of

t'he qU|d passages) e ng presse
ther elteasechehtomot.he Heoeeord , cammaabvpmﬂm oren@@rofrayt fpe defined
y‘%é%?%gd %le bogggag%i Jﬁﬁ%f“@ﬁ%% %he @%ﬁ%eﬁa é%%ng lever
99, such as a component that selectively opens and closes the
passage valve 97 through linear movement caused by pressing by

the second contact portion 89.

In the szecond 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 bedies
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

thasaﬂbn@nbettﬁé chanmber1é¢6 henbhe &0t achriehnt skadys48s the

be altered as needed, s such volune.i

Lin§opPbi-obhand Racy ot ietorulne Beebroaatrof ERarBaF:cal
shafid 9h gA¢hnhcantridge A8ssAget UbeisuUppOl hepOr thensn@f outlet

any of the attachnent bodies 30 49, 78, 81, tube
menk@pp6Pt MpybbeodefibedshFpok PrgrseTRseNay BelPproRiBEdLodY -

in addition to the cutout portions 59. The cartridge

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

pr Theern ih@. p35t38n Aayl@&gfasmeueihmkgaaﬂﬂgtwdﬁhbéhe

whi c erves link portion and the liquid
att@ﬁ?PSPtnEﬂégrzghagg g I'i ndrical shape in which the

I|nk passage 61 is defined, the ink outlet nenber 60
be defined by, for exanple a sinple pipe body. 5
Th Liakiforensaingy BEK 6r redliint SHPRILYyY SRPPK 2HE

acc@EH@ﬁ megt b@@¥tﬂ9emggdlﬁéntA E'%HbdpQQQEﬁtnﬁhVQHQ1@n will
Fiquid supply apparatus 10 according to a

hereniodirnbat dekctrheepr @deht riedegrnicen twi [the I@ért@aﬂiteéﬂr dBawings.
described with reference to the attached draw ngs. As
shown in Fig. 16, the printer 10 serving as an inkj et
r eeer dhngnappardgus lienclthde prd ntecordi ngrivead b5, aor iakjet
IiEU|d 15 ejectin gortlon a su ,tan57183 a  quid
recgy é&GrPEHFFéﬁuﬁuﬁg g9e6r @ ARCRFFIBPedSari 2PngOr @ iaut

ejeEQ&hboﬁor@ﬂ@n¢ gaktihi dgaxhaobder s14rckRaricattibhdgemp 20, or
hol der 17 holds a plurality of attachments 120, or
an pilgupdcE6HT AP ABAS PAEESPEI nglEo 2t KeTEILoRceRBddirient - The

car%ge ghhgﬁdeelathegpgfﬁt§1£%Q1H%§ aF QYtLi-RGents 120 or

|cal to that o e typical "cartri ge 18 of Fig.
1ig25d Asnicklinstsakedcrding to the fifth embodiment.

Each of the attachments 120 has an outline 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 air inlet port
75 and a second liquid cutlet 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
alr inlet port 75. The pressurized air thus produces pressure
that acts to send the ink {(the liguid) Ik from the ink pack
122 to the exterior tThrough the second liquid outlet port 54.

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

103 and the pressurization pump 20.
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in Fig. 17, each attachnment 120 is fornmed by
accommodating an ink pack 122 forned of flexible
material in a sealed casing3 121, which is formed of
hard resin. A second air infét 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 tg% ,
setBid keaith e ARECTAEPES75 5 TRe 3L EUFIPEY YaPPth g > 13
defPhedUGES tREessHEe <hhabraghs LRasendchBenynk2GtBe cach
liquid) Ik fromthe ink pack 30 122 to the exterior
attpshoegh £RE.sedBAdinkqdikdisusheplpeft f58m tgef*fRE10T to
a eiyed.i.n the [ l-der
B B e e e i o
cheahdviheesegondsaproiwvnbetl por théblaneidorneptedptott hes.

sub tank 35 1 and the pressurization pu 20. 39,
the R ekE Y rl eal e ApeL s 1hel REL Fa ety PREFC U ERg L Fs
gredekirnedahnthbe jothenaendretstife .seahedceasikngalzd aobe

each attachnment 120. The ink Ik is supplied fromthe

cloggeelPeh the SnERENaLt RERFEHL C190ERrPEUGREPhEDEI §aiFgTRal
pres¥ppby port 125. A check valve 126 is provided in the
['1quid supply port 125. The check val ve 126 opens
when the external pressure is greater than the

i nt.ernal, pressur.e.. The check | v I e
th&e)‘si ﬁt%el}lﬁglrapreéjss}ﬂlr Ieafwigcfr'egt%ér\égﬁearge:'”}(;tjct(w%‘“gnéa)(:}t %r%ﬁlzﬁ %lgs
conpeessdr €o Abei Ligsttategdpily pPogl 1685 btheecexhennabchaskt 120

connected to.the liquid su plyagort 1%5 of e

72 i s , N ach
thrgighe hiBnEOIS6SPPRAGHGN e LEGFT Sopondiis i hEot ghbogament

120These the atbachoentind5:20extBenknk thuke762deandet RBe
external tank 72 define the |iquid supply apparatus

ligpad yHerduppPyapréssuré-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
poffhel 25ppily grestere tHarmhiche ndt nddpivéd cupréssurlék, which

oct oS IBLEE LN, B8 Sy BGOSR ALOVYSRY B L0 cacn
attachment 120 through the ligquid supply port 125, is greater
than the atmospheric pressure but smaller than the air
pressure produced by the pressurization pump 20 (the outlet
pressure of the ink Ik generated by the pressurized air, which
acts to move the ink Ik out from the attachment 120 through

the secend liquid ocutlet port 54).

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

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

outlet pressure of the ink Tk produced by the pressurized air,
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pressure of the ink Ik generated by the pressurized
air, which acts to nove the ink Ik out fromthe
attachment 120 through 25 t 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 konttheofmbth enbodhkemk oeacﬁramtahhnentamﬁment 120

i nc] udes the ck v the liquid
thrglfn TR oFECane of PHa SRtiabnABRL D30, The Susshyvaive 126
thuBr essdee of the F@Esb&rlw@acBlacgének@téandythaelnk I k
fromthe external tank 72 to the attachnent

preeRpshgRtine PRI d0shppry pBEE 1hs, at§aspmprér lEHansven
whekhﬁhéslﬂﬂtgﬁt1Br8§%H5mﬁ?%ﬁﬁ9@d'@KoﬁktHEOgQE@gngi Egﬁk 72 to

pressurized air acts to nove the i1nk

thef poimmtheeatt a2Anent 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

pupe20 stilbews bmt@hbh@rébbaahﬁe@talzobyeta@ bralemrtiration
ink 1k is bein% plied fromthe external tank g %o
ounphéOat £aEHABRE fé@ tVﬁeﬁu§86§|9r8ﬁsPH8 Bres8Gr ir28d L4i r

flogxn5h§reﬁe%ﬁerb&@ékﬁal PUAR 20 ishsuppendede thetne
supply pressure of the ink 1k 10 flow ng fromthe

extexternalf thﬁkatzagbm@nprégﬁmrbepﬁmﬁﬁegré%$§¢|@haﬁftbﬁe
preBLLAENTRNL, 120} DRAANRS 9b8A! ehyl AR LY tW%%%&mm

achnen i's opens t val ve
126thuhusntnodudungnghEhenknkkIknuntbhehataaahnhmEnIZQZO
15 That is, the ink Ik can be supplied to each

attachment 120 without influencing supply of the ink

| k Thiateo itkhe thkegonding heatelsuRy1died poesswhe at tachment
Therefore, if the <cartridge 18 is replaced by the
1209 20RRENE D E20ENEABIaELRBHRARE 126 ﬁgkpé#féeﬁpythe

rec%%ﬁ@ﬁgkQE%dWh%hb&hglEr%%%%%h%@t'oﬁhEQQEo%% 2Q fused in

pressuri Zation supply system of t he printer
cart@idgNoffalisopepaticed bl the piticarémeng 1g0yhige attachment

ensu her n £ [ t 0
1207 88 B g e o Pd e ey S Rl e e ] Bmb” 20
useﬂhenathachm&n@ressurlzatlon supply system of the prlnter 10.

Normal operation of the printer 10 is thus ensured.

Further, since modification of the printer 10 is
unnecessary when replacing each cartridge 18 by the attachment
120 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 Ik to the attachment 120 is set to a value lower than the
pressure produced by the pressurization pump 20 of the printer
10, the configuration of the liguid supply apparatus 73 1is

simplified.

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

while ensuring compatibility between the attachments 120 and
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25 120 according to the present invention, an optiona

supply systemof the ink 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
thet hégpiessuppzat kopapuanps203o0kntihéhpr patesudzi@ionhpump 20

configuration of the |iquid supply _apparatus_73 i.s
of §PﬁpP%F§éHFlE€EﬁPBiﬁ&P?gytﬁ@SEFga%ﬁnEEFsl?golénaftﬁ@e
priht@wi dosupph¥ sappahakus 73ocandbenemlayed wubhoyt
nndifyigglthe printer 10, 35 while ensurin

appesapEbi ﬁbysbéﬁﬂééﬁi@ﬁesﬁPPé§hﬁ€n$§el2Gkag&-41 t he
liquid supply apparatus 73 and the pressurization punp
20 of the pressurization supply systemof the ink Ik
of Relferrpgnicntter ¥10.. THe ant aekiemtt th20mand tlRe loifquihe¢ fifth

suppl apparatus_73.thus_ _stabili.ze _supply of the_ink ..
emopEREt . BRE A% GKRiG Fore ARt dtn Pt ACKBRE K156 01 Haich
is thBeefivkhinerbedisarntd theihgk1bk .i sThet piraeduirizkAeair is
~ink pack 122, which 1is received in the sealed casin ,
lntxzﬁpc¢ﬁelpﬁes§aﬁi?@écgiéeﬁéneﬁnepéaaé@dtbﬁtén#h€a§§a382 in

tnedetined QHE§hge1§ﬁ? iRk spaekqlde kRel@niheyseakedrom the
casing 121, thus sending the ink Ik out fromthe ink

inkpaekk1222 .HoWeviereras agn ian aat eathebaent20A06f ok §ig. 18,
18 e _i.nk. Lk . r et ai di.tectly i e d

g Snkad 550 R ERA PR S SRR LSO 1 i casabd sz,

An seal edctasvng 12lreanditrhe ipr edsusiezéddackasisg 121 and the

i ntroduced. into the air pack 122A, Also in 15 this ,
oresaY8 L Lo ik Pk LEH CHECER: rd6oclSott ToP S 1 228T  Alse in

thiat kaghnenhe 12QATRY chRebpr essubeueedr espoBd fGet atthehment
120BLessure produced by the air fromthe pressurization

Ry Zbe RERESUHEt REAS SPBPRERPLY Ry tPRe PEEFFIF S Produced by
thep5§§s%E%mQEhEhgib%%u%%ga#ﬁon%%b%@ bg supplied fromthe

ext ernal tank i qui Supply apparatus 73 to
each attachnment 120 (120A) of the fifth enbodi nent,

W | e described. Specifl%a I t I ectl :
\ f th k
rre(l\%c}f S grezc‘%ioldlsu%torrata&? Ll))nl éc)sﬁ.e é’l?l%rﬁ)&%i% fe oSI S%%e © & 4
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. 6 and 13 to 15.

In Fig. 6, the position head corresponding to the
difference between the level of the ink Ik in the external
tank 72 and the level of the ink Ik in the attachment 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 easily adjusted by altering the height cf the
level of the ink Ik in the external tank 7Z.

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

of the ink Ik, which is supplied to the attachment 120 (1Z0A).
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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 Ig%el of the ink Ik in the
attachnment 120 is applied 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 alterin% t he height gF t he :

| evBI Fog-t hé/i RREI RIENPERESEXCeFRAl PERR®78. tPR PG, 1K 10

thel3nkt PSR 130T e55ULEst BahePRE$SASoEhEnENKkubK1NprEBeure of
external tank 72 ensures generation of the su

thepinssiike wBbChf ishsubPRkiek, tahieh ﬁ§t§GBBﬁPEd?58yﬂﬁ%OA)-
t 2 0 Ej . i
o g} UoEh BN nSropt EoSet PHE Ik [k P Hhe Fnk- pRCE 190"

adjensgdesygeonrtabidbhngof opbheasuppl yfpktkessaie phmpt hé4di nk
Ik, which is supplied to the attachnent 120 (120A). 5
Supply of the supply pressure is thus easily suspended

or Tnadjiyst ed, by rcentr ahki ng epekabiboneaf tbhehai btpudpment
134. In Fig. 15, if the ink Ik is supplied to the
120af i gehhekbrongh rIoeAYriRrbhER BYes8ar L2 gt iEnPHY L hd 7

supE%gFFg EHEps&gégylgréHeekx of EQ§1§9petheﬁ@éaUB% b8justed

y suspen or adjusted Dby controlling operation
by obnthelligui depuapid87oLfTheecdhfiigdr ationg3df t he
liquid container and the air inlet port, the liquid
outlet port, the liquid supply port, 15 the check
valve, cendiyheaexbesnalr tark lakjutible coingaiicesuppldy the air
apparatus according to the Bresent in entign are

} t
inlpbsPPEér elihEoltABSE BREIRE PPEhst FRCed 8HD d?HEH%??pPth

thel 8hk@k Be1vBdenshoedct hatthaserganf bguraki oaguAaY sbeply
modified in various forms in accordance with the
apppmESHE efcphdipfesentherpreneeft i8NENALPRqEGFE SGppl y

res%QR%EgﬁuioaﬁﬁgggiBQ.Eﬁeaiﬁhﬁ%Q ggggdhﬁgghimgpt%he It is to
present invention w |l now be déscribed with referénce

be nadehetabtiathed dhawengsnf2§usstshownmay Fegmotdfigd in
var&%ﬂ%lgo%%gpk¥ %EE%E %%%e1%9th the intent of the present

invention.

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

to the attached drawings.

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

instead of typical liquid cartridges.

Each 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 hea 315, the sub tank 103, the
pressurization punp 30 20, and the cartridge hol der
17. Referring to Fig. 20, attachnments 220 are
reféeeﬁb&edoiElghezmarhrEdgenhoﬂdquid?outRQStpadtoﬁ4 and a
pical |iquid cartrld% f he att ?E %%O
sechlld anrotbfFRechlbnt bo retee é@e hatodEl P hio
cas&MelQQbAC@Etéhegea%Ba@BmEhg 228, Whtbhnh43s refteeanse hard
Fig. 21, a second liquid outlet port 54 and a second
resanr | fhet spepnd7bigpédderthel BPrhAn>8ndes¥ea ABI Pohirst
0 a h f 0
confiBR P9 CERer TR EBETnCkESETER, B2R LR e e Ey Survas the
holaswacﬁsmsg 32e6annetheonepont Ehrougheﬂhpohttﬂé Bakvek as a
ent ou % of the Eﬁllom%cagLng 220A. The 8e09ndiair
SeCPHQeFOBB?F 78N sBPyEs "BECHISHESRE BORRERE I 6R port 1°
supphiedghrwhi ehepeessut bzednabr the nhauppki edsfngmeeba.
exterior into the hollow casing 220A. 10 Wen the
attachment 220 is nounted on the cartridge holder 17
of whag RhkNLeralfnehRe298cqRdrbiavicd But kel BaktrIfige
and the second air inlet port 75 of the attachnment 220
holdee ldonfiechedpronthe $0b thmkseO8nandighéd outlet port 54
pt ssurlzatl 0 e printe
anal SRS RERERN QU BV RERE poll VS el b ee e nmenr 229 are
conaﬁcaeﬂ det eati enb tehe 2P% kadcohmeptedstioitheisecpndp 20
ir inlet port 75 of each _attachnment 220 from i nside
of FH@ HSFPB&EC&QVnﬁeiﬁﬁﬁtlxeéystaI end of the
correspondi ng i nk tube 62, or a tubular passage, is
20 connected to the second |iquid outlet port 54 of
t h@eaeradheele 220 -f Pdm EnsiigéatheénforifoR cadirngersgAion
tunfngoai hs dBhaction tube,22Loanddl he i ak LUDBIOL abeor cach
I ntroduced out o e ow casi ng 220A from an
attepposhhg2éfdfobmt heshdkl owe badilny 226AngTRE0AL.r A distal
etection tube 22 and t he be 62_2
enchén%%FeﬁoFSegpPlé su%pF?BEp%gfa 2oa %H%ETG%Angsage’ is
connected to the second liguid outlet port 54 of the

attachment 220 from inside the heollow casing 220A. The air
detecticon 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 liguid
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 portiocn 225. The external tank

72 retains the ink Ik (the liguid 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
conﬁactadptGSSHEesdebﬁdtmﬁunQSQuamdtappEESgwrefadauating

rtion 225. The external tank 35 72 ret ns. the_ink

attPEhP?HE ??8uFBrPBgBetQEpﬁPFEﬁfpﬁﬁﬁng 2k EoRRcEzed TBe
preggﬁréea@eectbguzdsoaéks&tgoaarSﬂregs@@@hap§§&@@h3§nthe

220 through the corresponding ink tube 62.
prepségsaaélaétﬁumﬁr2ngfdéb@cpglaﬁﬁrp&@s§hr@uabpth@dseyond

r ri,zali-o u h r e 0 r

air Eﬁlee §8§9555i§ki9 B QPtggh@én%fgg eéggtgg n%%? g%ggctlon
tubanﬁznhe ahe pe&esﬁrenadgub91ﬁ@1pofheoprégéuaéjusts the

uoB b Pk FRPE T h"Fo R Bnt X r B ERe BxEBP hal Folapke 79" tornal

tank072h€osﬁﬁ@n5ebbﬂdiquuﬁﬁebuEQét B4ref stherathachgesthment
220 10 The pressure adjusting portion 225 includes a
Opressurizing 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
| eFeke exeeedtﬁgaﬂh@s§mpplyorsipneééérén@ﬂuﬁﬁé a

ressutizatio u 0.._T I 22 aqd] S|
ore PR Py PiF BB B2Ey Pol SASFRE TRAVAr Eedlr Phd FortD (2
contmbmeegenEQatedTby phespn6$smngzpngtmont296 ﬁ?ésaarlzes the
eeded.  The CPU 240 contr s operatio

th
lnkp?&séﬁrF??nﬁXBGFPﬁéntﬁﬁé an8°operatF neéFeF e"fefB5sEUPP1Y

pre¥8ly¥e 327thB peegsdancgtWbhhpamg02det echkonreskgBal valve 227
generated by the pressure detector 223. In this

adjpahRAefet RBPBUPpPYepFBESUPE 6FLERELPAKENR PEcgsurigagion
forggv gnsggeggteyzgﬁep5§ §Hﬁ§19§h§n%8gt9¥ntE§6p5§SﬁHE8ed

c or e Si xt i ment, the vol une
TheofPUh@4forbhbncdf btheration of the pressurizing portion 226

and operation cof the release valve 227 in accordance with a
detection signal generated by the pressure detector 223. In
this manner, the supply pressure of the ink Tk is set to a
level equal to the pressure detected by the pressure detector

223.

In the sixth embodiment, the volume of the porticn cf the
alr 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 (sese Fig. 25).

Next, operation of the liquid suppiy apparatus 10C of the

sixth embodiment will he 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 portion’i's set to a val ue
substantially equal to the volunme of 30 the space for
rewebmim@etheqnn65$upbz@da@berbmu%heonypﬁcahe sixth
cartridge 18 see Flga operation of the

S

embP?dHFBtsaﬁpF§ &pP&Fa t?@océFtFH@gesPQ%ﬁeénﬁad?ﬁeﬁt

repMbbnbgteypl ahnedy %éaﬂ5ca¥h%@dg@§ hBaykdeswpplY25), the
appar atus 100 of tﬁe si xth enbodiment is received in

prephBreaptid HdgenHobast 197 d8oasupppliacebat 1ok gkheto the

recgéﬁﬂﬁglhggatﬁgdgﬁsﬁég Suggﬂ?egr?%QLFﬁLgﬁﬁrggggﬁgagg Lo the

usting porti
airr peesdung headb¥5thy thénsapplly.préssiné porsespandingn
to the _air pressure,se inter 10. An ink
supl gt 35S pRROSRREoPY oY el sbE g, SorateEds: a00 is
thugu@@hyaaﬁaaéawg@hleﬁel&nktbwésggﬂmabt@ba wubp1yheysBkm (the
pressurization sup stem (the [|iqui

lquF@s@ﬁ?ﬁ?&FFéﬁt§GBpﬁyp§ gt 8iF smévpa@alé9dtﬁ§ the
preQES%%E%k%BB'BHmBuﬁﬁ 2@ @BetB?lHEb?tﬁb 10ThIQ'én§ﬁ§ééeﬁormal

normal  operation of the printer
opereplaveali kheypbénweenlfhe ink pressurlzatlon supply
system of the cartridge 18 and the ink pressurization
15 supply systemof the liquid supply apparatus 100 is
ensueedisTheepnbcbbbhs1t@u®e$w@phieﬂefn@muphesem&emaahon
ank 72 to the_ _recording head ,, allown

SupBFVnF@FtT@ Po EBérﬁﬁétﬁégﬁﬁIF§ an@aFPFc&PﬁrPﬁeSFHélzatlon

supgn98§yeeeﬁdb@8th@g1@gﬁ§aoaugg§ysH@@bksﬁugh@00Im% bkshi@ed.
t he recordlng head 1 t he pressure equal to the 20
g

Thegilpkpf&ssar & énéﬂapééeéyfrﬁ@ ﬁhés@ﬁﬁﬁfaﬁﬂoﬁaaﬁnﬁ22©o the
rec8%dﬁh réb”ﬁ%f %Q&OEQH t&,t h%%'”ﬁop%ff%%%g%%% Aormally.

I'ng Re ‘attachment s
ParbecoﬁeslgquthalansEorEhedjpstmngnQOpEnborﬁaﬁceuppluhe the

e 3R ke Pengehot AhHohe 230" Bucohs CABPECS Satdl to che
alr pressure generated by the pressurization pump 20 of the
printer 10. Thus, the printing performance of the recording
head 15 with the attachments 220 becomes equivalent to the
printing performance of the recording head 15 with the typical
cartridges 18. Further, the attachments 220 become usable
simply by replacing the cartridges 18, without modifying the
printer 10. This makes it possible to employ the large-

capacity external tank 72 as an option.

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

accurately contreolled.
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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 g ternal tank 72 as an
option. Further, in the sixth enbodi nent, the pressure
adjusting 30 portlon 225 detects the air pressure
applied by the pressurization punp 20 through the
second alr i nl et ort ¥§§neans of ressure

det-BB{-6P 122589 ?ﬁe §8p6F§ Préssyre b t Eﬁep AR-FE L8 18
excdli B8t BdskA 8rcOpdancesw Lhthhendeteogt edl @5@§§ya§es 18.
The supply pressure of the ink Ik is thus
Thugecufatfyveontieopfedhe4eracantEen £hg §¢6@ﬁ@ aiF inlet
ressure t cute
porg Z?a#?o%ﬁg %ESFEgkgyg%cagtégr???dyg 8£§Q§f$h89ffeFent from
thethelumbunﬁ bhet hpaspaferf iotrbbHecsegohdeapresnletzbd air in
ort 75.to0 pressure detect 223 I.S_Qgrea
cac B FREF BhESFr Ot TERESUBP it ot CCheogpaben T BF colém may occux
in tRérpdustag tLbe pH@ﬁéUét;eﬂnathel@lxeacemgaa&mbﬂge $8nce
erroneous detection of a problemmay occur in the
thepypnpees10f HBGREGePPaFRSt ABSsPRPATBADoAIL hEnEIUElnER each
othbhe ¥QEH”§§OB§ ﬁh&éEeé€§8ﬁS §r§v§HQ§HanEﬂ§Bk¥n§qHﬁE bPinter
each 0 such prob en1detect|on i s avol déd
10 &bl opengtehetppinter 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
sunpktedahreﬂnmbeeemﬁethalpkaebufa aﬁjuhelhgqpbdtion 225

apparatus 100 to the secon | qui d, out et port

thaf R U ar e R R P E 95616 P Baeekhl af ked raeht bs
supPl €88UFecRdLHet ERPerRQIt LOAK225, ofhﬁhglﬁﬁgﬁﬁﬁtsupply

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

arparpla§edC02bol hhei gecond Aippie gebies p8PLf BAcPEoRsCh
26. A Th
attﬁéhﬁgﬁgaﬁﬁﬁss%gi§'BQMEQ%EEQEeﬁ alhe takﬁgggk§§a§§§stlng

as a base 232 externa
portbant 2d5antha dmﬁabrenpostrontuzeabSbnwmhﬁnthbe- 13 to 15,
extgrggl tank 72 | Hnted. The externa
2, may bDe emp yed.

In Fig. 22, a lift device 232 functions as the
pressurizing portion 226. The 1ift device 232 has a base 2323
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 adjusting portion 225, the position
liguid head corresponding to the difference between the level
of the ink Ik in the external tank 72 and the level of the ink
IX¥x in the attachment 220 is supplisd to the second liquid
outlet pcrt 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 lift 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 ta the difference between
the level of the ink Ik in“he external tank 72 and
the level of the ink 30 Ik in the attachnent 220 is
of sHBpbbedtiont hegaeaondati quhdchoutket apothe54upbiyheressure
attachment 220. This structure nmakes it unnecessary

of £BepiB¥i dér pevercPBlgERerate 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&hast ety ¢¢er@ﬁlnﬁetb@sﬁﬂ¢@ndﬁvqgﬁd2ﬁéadﬂ whiceR saengence

s_the press S u e
S Rl
adjaetsesaendappey brasthranodutput iak Thetpresiarel equal to

detector 223, the CPU é4g %g justs the, suEpI% Eress e op
theopif hBTPRRUFR 587 PEG ¥qudF P5ESPHET AP BPebdiPe ©
prigenakabed rB¥mhheePressHel zakhenipyMedl. 1¥haicpr kAki ng
perforhmance of the recording head 15 with the

attaehmehivensg 022bushischEesnesuéiailvalren toathat 6f case with
thecggglggﬁhCa}gfgggng@%cal cartridges 18. In Fig. 13,

unctions as the pressurizing
portion 226 In this pressure adjusting portion 225,
th ply.pressure.of the i I ent. to t he.second
155 §oBe ST ERERGE BN Gr T TS EORRSNE DI <
pre@@&@ﬁ@dngypbheloaiQzﬁressurehhhapr@eEarEOaﬁgn@thhg bk tion
Ik out fromthe external tank 72. Supply of the
225gu Py SHPBSYuPECPS UERUE L é&@.Pyks&§péﬁ§§dt8rt&&j&?F@&d

1lqﬁxdceﬁ%ﬁgklbegtoeqraklQﬂeogtka%hm@h& puap 1534020 59 the
in Fig. 14, the air punp 134 functions as the

alrppé§§@pm2|ﬁ@aﬁoﬁﬁtént226en¢h¢§epﬂ@§sékeoaéj@§9Wn§he

extRQRLHOR %%5 al al 59,8034 8%, 9RUe! %g:pqgl gffeg%r%gggexhus

pressure of ing a rence
eash&ymeeﬁpéhdeuebghhdgbstbd %5 extherpdll ingnkré2aandnt bé the

alrh%h%htlgk_each attachnent 220.

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

In Fig. 15, the liguid 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 liguid pump 137, supply of the supply pressure 1is

easily suspended or adjusted. TFurther, 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 pressurizing portion 226. In this

pressure adjusting portion 225, the supply pressure
con@fo&hengnkthk sspgenepateduby bthethpréskuie ohnthe adjusted

quid pu 137 that acts to send the i out
to bhe . saYBrnBAiShnkoTshathis SESSeGREr of RS Bresarrokalion

pumgfzbhewhhgﬁlgspyﬁprééaceaUEHkMugﬁ the supphM pressHlet port
s 35 easi |y suspended or adjusted. Further, through

75. su@he48esuéh@n@|prhgtlﬂaepgyﬁprvapﬁ@sgﬁréhefprh@t?ﬁklo thus

bec%%egaggg?vgg%ﬁﬁtgg 18 F??nk?ﬁsl 8998%%59m% EaFée case

ressurt zation
withnthedugpdcthr oaghritgeseténd alr |nIet port 75. The
resulting printing performance of the printer 10 thus
5 becones equivalent to the printing performnce of

thencasg. withchbestyppeab cant rideesoh8. aknthieg. 23,
the air punp 134 functions as the gressur|2|n
PrepeprisAng2BOr FhEN| AkOpacknE30NKsPRrEkel vEd PN EREIVEG 1n the

ext%%hgﬁnegnkaﬁﬁ %grﬁgﬁngg b rBapdcaptafi al ondhg: i pupBM 34

I ntroduces fluid pressure such as air pressure
inticntiocebeflextiepnabstianks?2h thusisendeAgurkelntR kke

n 1 h e d-|i I
et B R E s YR (Re ok PachuBAc Ioort TR predstl S Fh paex
130pent tas 22bohdcludaesdaovalee 239tahd aflbheahvéachment 220.

control section 241. The.va 239 s arran in e
TheCBF€é§56ﬁdﬁHQUFﬁ&nsusgrézonmﬁﬁéhlpgladﬁﬁe§s§P?¥ ?%ﬁ and a
valS$HPRLY - rBassage: ext endi ngrheomnt e externBakriafked2ithothe

the second liquid outlet port 54 of the attachnment

corgeeroRAaéngalink tebat PEF YBEENoAS221PEEAEFGIE26paFRafiBRLY
pas?%ggh%x¥@h&§n§3%r§ﬁ %ﬂetQﬁkekﬁgls%eﬁky7@r%58%ﬁg ob.cbhe

| K becones equal alr pressure generated by
ligthd pueismrp@atléé pénph20atiwhicbhens ZeAtrodbeedalve

hrough the_s nd air |nIet QLt ES g % 0
ConﬁaﬁgthH lgpsgigscPHEr 9Py 8°ESRTTS sec?ﬁgﬁe 4 ¢ 557 SO
thathehai suppnp p34ssemdsocthehienknkk Ikr becbhe sextiemialto 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 alsoc as the valve control section 241.

The air pump 134 sends the ink Ik from the external tank
72 to the second liquid outlet 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
thepsiupbey @besthroeugh the s$ekond, avhichl 85 poppliddofrom the

the attachnent 220 and th |r d tec% oP tubg ggl fBXh
extebhet oF Fhg’ BpkPat'BnsBF e l@EF % n°et © <
attSernespondence 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

i sgupplie h a 7 0 canrd

S TAUBELL o LA L Xt eRiaboL ARk T2k lrgsoandine
supphysppeessneeoﬁdphetnng porisona22by suppkydefl Dhead]usted

o RO BEoESHERs®!Sh 8 Lk b, LEaEosL Y sSusPented: ot o

theCQBlL&El g30per atironeof thh@ugﬂ|EQCB3QOHEMBHEEﬁg,thheughpply
such controll[ng, the supply, pressure of the ink
prepguagj ast £a°t oNEhékl evePdedahrdt 5°t has16°4pt sﬂaééuFa the

airy EEQQH?@dlﬁEQHHEB@dpfﬁéﬁuEhéa%k@BsQHHEa%QontEﬁﬁﬁgbo
e second air inlet port 75 he resulting printing

thrpeghothaneecohdtherpﬂnheérpQQttHés bébentssegtiival patnting

per%orm%gFepr%n£h8988§£&39nﬁg iPBE’EgﬁoﬁggﬁvéhEQaﬁgﬁt to the

cartri € va control
prisechiope24drmayicadplistheheasappliyh phessypécefl thetirakges
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 th
pr é36gri &€ gAlFenForbrefl SRETIpN rtldr MEY) aﬁ@PSt the supply

pre%éﬁgelgf kﬂetﬁﬁklﬁgu'@h§eﬁphg @egeﬁagasf@gﬁOEanax%ergal

e present | nventl on e air inlet port t he
tangut’/Petopohe, sehends1lingtd aibikliedl eprpoft, ofh&he attachment

?tB§CEgEQE%11198 %ﬁ EB%Ea&%%ﬁ o%h%he valve 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 liguid 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 liguid 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 nmay be

configured in different forns based on the intent of

the invention. 30 For exanple, in the illustrated
diféabodtnentisidshecl iqgudd eaetthdgepohavenbeenThe ligquids

. | ai ned as the cartri ges of t t recordi .
ine S SIS (TABCBE Fat B OLG Yuay O CExARbEE” POBVEFEar ing
apphtakfist Ocbec-HREgESHOOd -t hat bBﬁdﬁ&@&@@tph@v@mtf@@ FSrming
35 applicable to different I|qU|d cartridges that
elestppPyssot argpeientll H§aPd3yeoCFi §BPE- epBEt Paglogical
[ [ [ c
oo e e VL Ao uPr G TRpnar afLG TGl Bét FpgaTarus:
materi al (conductive paste) for formng electrodes of

nic EL displays_or and bl0| |caI n|
AP 0Se g R SRBEN TS ARG actaring aPpaPat et That
the|bréh@ukdiheeﬁ@@aheﬁhyt@etBﬁ56d35d|hﬁdmbﬂytbehéktsphaﬁfic
the present invention may be enbodied in nmany other
Lorggei fFREVTT BPRECW PHOGE CBephFt FRYTF FORTt RECEBRI Pt tHE
inv8ReRENOf @H@ré@ok@ve@hbopreggﬁﬁeﬁﬁﬁgntﬁBﬁ RECRBRL to be
invention is not to imted to the details given
limpeedi ie boe dayabéSnngEnederﬂ@nhuhuth@aycbpemaﬁdfled
witﬁﬂH'¥§£628§ggfahﬁeﬁQ@BGQ?Sch'8g”§he5$ ghékﬁscléimé.
i'quid contarner t I S nount abl € "on nmounti ng
portion of a liquid ejection apparatus, the liquid
ej ection apparatus having a liquid ejecting portion
and an air pressurizing portion, the liquid container
bei ng characterized by: an air inlet port through
which a pressurized air is introduced fromthe
exterior, the air inlet port being connected to the
air pressurizing portion when the liquid container is
nmounted on the nmounting portion; a liquid outlet port
that is connected to the liquid ejecting



portion when the liquid container is nounted on the
nounting portion, wherein, when an air is introduced
into the liquid container tHrough the air inlet port,
aliquidis sent fromthe |liquid container to the
| iquid ejecting portion through the liquid outlet
CLydMS by a pressure generated by the air; a liquid
supply port through which the liquid is supplied to
the liquid container; and a check valve provided in
1.t he A ilguiud cs wpplityp ipert thattieiei mobhéabtheck makwenting portion
ecqnmes .open when an external pressure .of the liquid
Ot e I G EEaREP S Sun R e pre Gl o pparatus
havi®ql BOU §uid WRIL RRS bordReni 8n&l Hsed MMeeskl®izing portion,
internal pressure is greater than the externa
ther desiyel cpntaipeguicgisgpphyrapberbted har acteri zed
by: 1 i quid..cont ai ner ot di- 0 [ . .and. an:
oxi dhare e Mt BRecRERCVIAER, opRsRkTktpal e
iricetradd tfank baengxtenneet edh¢ mihd dliequipd rauppliyig connected
ort, wherein the liquid supply apparatus generates a .
tOErtégesw BREGHT HAY £ SR SHvér itglepﬁégé‘ Fecgatginer is
mHRRlY J egUrR et itke pdritdwind supply supplied from
the external tank to tﬁ% liquid supply port. 52 3. A
| i qui digupgl guapplrmnrs thagtis @apinested Fpuie igudd ejecting
oA 8eGHcon ;ARRAY BLiEa HAG LN SLECHEON e mounting
appar at us ‘having: iquid éecting portion, an air
PSSyl When@ipgr them, aanchia MBunintmeduaedd dmtcoa dhiequiidruid
cartridge bei ng npuntable on the nounting paortion,
C%%qu&uit@re&gg’r t@Ge 2havitRgSh PPFSt &i H1fIREEt 1pofEnanfrom the
Ligpdild 8bnthgHEE t QWL i BRIE o Jd QUirh pELRHBRAFOEA the 1iquid
ITquid cartridge being sent to the exterior fromthe
ouftiliedt darquity euirels spoet deypeaapedsdur shegener ated by a
aig[essurized air when the pressurized air is
ihtroduced into the liquid cartridge through the first
ai r arliefuidpenpplyhgott qthsbisgipping cappaeal tgubeiing supplied to

characteri zed hy:
the liquid container; and

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

than the external pressure.

2. A liquid supply apparatus characterized by:

the ligquid container according to claim 1; and an external
tank that retains a liquid supply,

the external tank being connected to the liquid supply port,

wherein the liquid supply apparatus generates a pressure
higher than the atmospheric pressure as a supply pressure of the
liquid supply supplied from the external tank to the liquid supply
port.



an attachnent that is nountable on the nounting

portion as a replacenent of the liquid cartridge, the

attachnment having a second [34uid outlet port and a

second air inlet port, wherein, when the attachnent

is mounted on the nounting portion, the second liquid

outlet port is connected to the liquid ejecting

por t o t y C 114
IR iR b T R S R S SR R L
e jregttdions agorlairgurives s uphye Wi gauitcu evileart ipas sage vdtats having:

conne%Ps LQF external tank to the second |iquid

out 1%t L IHETIHRIIRE S v being supplied from

the fxtarmardadie 10 ddovaciaitd ldriuid riitd etnPPdrtion,

througg_the t ubul ar passage; and a pressure adjusting _

por t3 9 A&k cadfusfgcabsipg| Yowrleaaig ©n dhe ROURtgnpdrortion,
erRHPY1 o RS RLBRAUI L A USH A8 BOEL N AdLHE LI G ot 11 quia

supply pressure”in correspondence with ah air pressure
outitatoguaed lficuidt metaiinepr ésstuhieziihgupdr thobhriHgeughing sent

the second .air nl t. 53, 4. The Liquid I
Eh i SR8 4eCoraPy 06 SREFR 3190 4AaPHELBE] PERThRVa) Pressure
geASTEE HL L Hr@s duatz det8Gt SiHe tHd HeRSHHi®ed air is

~introduced fromthe air pressuylzin%tportion through
intredyseshd ngior thenl égupdrearwhbdes thugr édgufdrst air inlet
j usty POr:tq | S .
P M ARtk e T BRESUEE-Blod .
det et ext Hayehidem tprhssul € mdetrecthdre oh. tAbendurguirdy portion as a

supply apparatus_according to claijm4, . characterized
rO R A T he T Tt dOEARGA dge d BRoA YL At T GpAGRY @ second
1itdhed ioﬁ]ll%il@tsEBEEYa@@Q@r@d&lJ@!EnQn@e@P@&& fQherein, when the

detecting the air pressure that acts in a portion o
atfagimed secoaunbrA ¢nlidie Momting O oaessihe second liquid
et ector.,. t.he val f .this s hei :
oI e s AR AP bl RAGE 418 Shg BErion and che
sdadret aspanel etobotrhei ¢ icgunineg ctaxd to dge: abr giwesdumdichg portieon;
supg%g appar at.us a e of cl ai 3to
5,

A HaE TG B Sune B uSLPRg Y
POr td Qb ANSULRS: GRRENAMA 0 Aindd1e SURPILRIBISUNGHY to the
séléﬁﬁyfféﬂgdlEﬂ%ﬁgthgggt, the liquid supply being supplied from
the external tank to the second liquid outlet port through the
tubular passage; and
a pressure adjusting portion that adjusts a supply pressure
of the liquid supply, the pressure adjusting portion adjusting the
supply pressure in correspondence with an air pressure introduced
from the air pressurizing portion through the second air inlet

port.



corresponding to a difference between the I evel of the

liquid in the external tank and the height of the

second liquid outlet port, the pressure adjusting

portion adjusting the extent of the position [liquid

head in such a manner that the supply pressure becones
4.equdihe tleque}éi &P dive SR Atitsr GFGOEE G0t R adRy 3
CHYERSU %) E) %@sut_c'%r%\g@cw? 5800RE 8kk sl Pheliir pressure

port. /. T e supply apparatus according to any
intnedokcec] Afors th:é d0r @:ecslsan:aczuagl redt ion thatughethe second air

ressure adjusting portion ensures generatiqn of the
1 BP G5 e SOGE Y The SEFIATT AHE S HIGUIRP - g&ﬁ’ﬂ ;?Cﬁﬁls’cs the
sudhe e xdlrd K th NG uifd WighAReSSUR r rRRponiReERI Bith a
the 'pressure adjusting portion controls the tluid

passesng dletiogtegebya thenpeesehae dieéestpply pressure
beconmes equal to the air pressure introduced fromthe
air pressurizing portion through the second air inlet

5. pOftThé4ll@JJid_m@ﬂ%Ui@Wh% aﬂtra:rmimz; am;nfhldatmtgr?t ,0
any one 0 ai 05, ¢ acteriz in a e.
*ﬁ%ﬁweﬁﬂc T8 or I A T RGBS B i dalet

R, tehad 1%@%@%@%&% %b'p%‘%a@ﬁlst RevisdPRl ¥pREeS$Hkedetecting
by sendlng the liquid supply out fromthe externa

theagk rt preaghrprekaurdts iiona radtahar Bremtthee m @ir inlet
pc%ﬁq'éelfl:l%it Eg?ﬁ%%%%& Ccoer{ CQ:loSi* atgl 5\9{}2{}%8 Prt%ssur a%e being set

3 rarner fie sup
tPpressle smmmﬁlaquqd eQOall’tﬁb ahe Poesse s lthtara)ﬂ:uciedet space

fromthe air pressur|2|ng portion through the second
ohithg Mt i5brrtE1d9Re | quid supply apparatus

according to any one of clainms 3 to 5, characterized

in that the pressure adjusting portion further
6. nclﬂd%slicalipi e@mﬂwmmmwplaycmdtimmphany one of claims

e S'econcf'haICter%'UI Sugﬁ'xayt fﬂ’}‘gempt&essqﬁt erar%l gr o rportlon

F'guid outTet por t a pressu

ertshmest benairbcpbasstitaei m;ﬁ]@]ﬂjd@ﬁ(ésfsﬁﬂ@ bpe pbsition iiquid head
pressuri zing portion _through the second air inlet

s PR & oprodi EATFRCS BPBUSER | BHt | IR uSH ¥ Npatfauid in

t%le%@%‘r%%rlt Eérg%] dcdie 186t L DGhe tdk heosthgngecandi d il port,

the pressure adjusting portion adjusting the extent of the position
liquid head in such a manner that the supply pressure becomes egqual
to the air pressure introduced from the air pressurizing portion

through the second air inlet port.

7. The ligquid supply apparatus according to any one of claims
3 to 5, characterized in that the pressure adjusting portion

ensures generation of the supply pressure by pressurizing the

liguid supply in the external tank using a fluid pressure, and
wherein the pressure adjusting portion controls the fluid pressure
in such a manner that the supply pressure becomes equal to the air
pressure introduced from the air pressurizing portion through the

second air inlet port.



a val ve control section that controls operation of the

valve in such a nmanner that the supply pressure

becomes equal to the air pressure introduced fromthe

air pressurizing portion through the second air inlet

port. 10. An attachment that is nountable on a liquid

ejection apparatus a liquid retai ner being

g det ti op.0 h

Ilqu eJe tlo%hg ra gr%?%% %%%ﬁ??%%bpg?t%gg ﬁ%@lOf claims
3 ad |5qU|cﬂ1a|rralce:terpmad dm tHiwvadu dghhempirets saude quijchsits ng portion
fi roduced f on1tga li,quid retainer, the I|%y|d ga' £ th
P edt h PO te SASYGSE GREERAGTOT © ©
su%@ﬂ@rﬁké§sﬁ9euﬂﬁs@hﬁ@%@”@ﬂéijﬁhQﬂgﬁp@leQ@tdﬁ&ﬁpﬁhﬁ external

passage, the attachnment conprising: 55 an attachnent
ta@@d)ﬂtrﬁaltgh PIRGETAAE 10m -t R@dount i ng portion as a

r epl f i g t t :

body Ty te bESssl il Sa] FLELAE pod ORI ACHIY o dischazge
prtdmiurdffdmﬁﬂlea ﬂnqihcpaﬁmq:ge,n tshecH isquisthriar thet |dhguishpply

suppl assa e flo to the nnuntln&pgortlo

b4 eFﬁE‘ Fi %‘Ru%ﬂastsoaﬁ © WMERGHTFIHE LPRECPBFEfohr 9 the air

pﬁé&ﬁ%ﬁﬂé%%gb%o&@§oiuEEbegHOEthQecgﬁdtQﬁralﬁﬁéﬁnﬁﬁ
body in such a manner that, when the attachment body

is nmounted on the nounting portion, a downstream end

o Of &ﬂ%%ediﬂhlf %%ﬁg'a%ﬁ%&%%b!o%%goWhﬁﬁgr%gpg 2 Bgeagg claims

connec et portion

3 dawist rcemnaemérdfzetdwé.ﬂ It td ﬂlﬂ)mrﬁmgﬁijnﬂstlng portlon
connectable to an upstreamend of the |Iink passage of

furtder dRClygeEion. 11. The attachment according to

cl aign _séM%ﬂE@d&dhh%uFb@§ pOEtion thetfoupEtidy @he 1iquid
cylindrical liquid outlet nmenber, the liquid outlet

supibe £ rbai hie dext bl ;tafd@ﬁpeah@nsemn@tltlanmfbmutlet port by
%ﬁ%%sur% yggtggtgﬁgn Fﬁeagfgrdﬁgggﬁf%(¥n 48 Ced from the air
Hé iqui re nie and

eréin arner- has an air
p 8% Airi Fitlge poatdmibe it hr olye hh@ub@coaheahmonnapmapatus
havi ng an air outlet port and a |l iquid ejection

o e VA oREra b £ bl RGCCOHRBER BUOP oL ERBL Y Pat iy g tending
fRAM lthe external tank to the second liquid outlet port; and

a valve control section that controls operation of the valve
in such a manner that the supply pressure becomes equal to the air
pressure introduced from the air pressurizing portion through the

second air inlet port.

10. An attachment that 1s mountable on a liquid ejection
apparatus, a liquid retainer being detachably mounted on an
mounting portion of the liquid ejection apparatus, the mounting
portion having a liquid inlet portion through which a liquid is
introduced from the liquid retainer, the liquid being supplied from
the exterior of the liquid ejection apparatus to the attachment

through a liquid supply passage, the attachment comprising:



when the liquid retainer is nounted on the nounting
portion supply of the liquid fromthe |Iiquid retainer
tothe liquid ejection head being pernitted by
introduction of a pressurized air fromthe air outl et

port to the air inlet chanber through the air inlet _
por tan @fFamErEsitnbPRE B ackmBRtNEe8y of @R tHe Moweitdgesportion
b ' rid agcki ri i t ;
B Ay s B b8 ey naving
a euppbetnportisg powti on. 56 13. The attachnent

accordi.nqg to ¢l ai m210, erein the liquid retainer . . .
nas 5 ik PO5F St Sbd tRiaal THF SR 85909 nFBE Liquid in the
1iCham &fupp 1N alsisayied raiceghigon napPahat Hl%uh@@h%dﬁegti‘ﬁn through
alr outlet port and a liquid ejection head, the air
theutligk pestsalsdi-ng connected to the first air inlet

port - I} qui [ner_ i t .
ourt e e h RO Aol S st PR kg vepgcaportdon
off ¢hai netachmehhebbdguind sejcdcti aanhead:bhet ngvipeat riHd @dtachment
4§§i,ntroduction of a ressurized air fromthe air
bosiit et TREPECHO PR hBR R i PRYN G iRt Tt Obh &S S GGgh end of the
Lithe dalsstlgetiis bBlket iBakl: waRd waspekR tReadht 86AABRted to the
body further includes: a second air inlet port that is
lispsid iigHed wiartricegpasd to the air outlet port when
t he C t dy_1ls unt ed the. mountin .
port%%&lgge adéég%%tn%eaélp?eri{%l%ﬁ O%r}h%%le?ull nt%uﬁ’/ﬁll%rp?%séage 1S
cpiressiabized caiah upstrebiodneed f o thekapbsedtkebf the link
port through the second air inlet port when the
POt &Shment body is mounted on the nounting portion,
the second air inlet chanber having a volunme smaller
than the volune of the first air inlet chanber. 14.
11The Tatet at haehrnent coradingg noot ¢ lcdiamml 00, wherrsiim the 1ink portion
. i-qui ej ectijon aratus has a.liquid ejection.head,
1, e BP0 FheckyR pRERRE ol iE g/ BRI w18 outler
mefidd @it dae ddhgilg eecitiedn cheatle andacamapvabbay.
menber that switches the fluid passage between an open
state and a bl ocked state, the liquid retainer
1L nchiyd nG & dhidedle 26QREAGHPRL! 9R4nt BB, MRKARLE nTRARER i quia
bei ng noved by the first
retainer has an air inlet port and an air iniet chamber , the liquid

ejection apparatus having an air cutlet port and a liquid ejection
head , the air outlet port being connected to the air inlet port
when the liquid retainer is mounted on the mounting portion ,
supply of the liquid from the liquid retainer <to the liquid
ejection head being permitted by introduction of a pressurized
alr from the air outlet port to the air inlet chamber through the
air inlet port; and

wherein the attachment body further includes a blocking
portion, the blocking portion cleosing the air outlet port when the

attachment body is mounted on the mounting portion.



contact portion when the liquid retainer is nounted on
the nounting portion, whereby opening the liquid
passage for permtting supply?©of the liquid fromthe
liquid retainer to the liquid ejection head, and
wherein the attachnment body al so includes a_second

13ont ddte AN FESIHY contA pdildi giperein the liquid
réntgawecﬂ hAg Lhe; rovahle peaber -t oaﬁa)\éefﬁygtrggy@glnqet chamber,

it .
nber in such a manner as to open the i qui
thpaddage dvegrctheonatpaehlptnt bodyudingoamtads guttlet port and a

nmuntin portion. 1 The attachnent according to
LRE i Boc et BRAT nebP GUF dOF BEaT T diei (qRginected to the
fivast eild guwidd ploet: wpent it@e, 1agwast eckbhgued dsainBedted on the
fromthe liquid ejection apparatus being collected _
MQWFGdgh RKE s tSURgkstye A5 diiied Lilvéd peeri shewhdfuidhgetainer
[ retai rtion, ;
E e LG, B I aPHBA S b alnd Mo AT &P A ®uct don of 2
pryxosiddiored spacdo dr dinet ke rathddkieporody, thewdstret air inlet

| i qui d passage extendi fromthe waste |iquid
C}Eé‘&?eé%t%}r,ouﬁ% Ri}?er ]?Fqgf?el%tjt%]c% rttfoo%f_’ urt her
i nChhdesig $eoRE tweshent bdyd futtelerPahllobest:ne

waste liquid drained fromthe liquid ejection
appd@r &egeseitAg PRleSdBeEd Lhed fRePS8ébAENREsWath respect to
edd QA ol AN LARANSYL LhE ALEASHTBN P ddinted on the
nmounted on t nounting portion, the waste T1qu
mopassiage deeitigncormect ed to the second waste liquid
inlet portion, 16. The attachment according to claim

10, TGFET BHE HIHEF CHAEE her i UBmEnoFhe GRS 14pd ait is

irffrddudidd £ rogt @hBek $r eaeh davbhg: the-ddgithOWd@hd air inlet
portion, the liquid retainers being nounted on the .
parduibieRgtheratlerchment dictve 1gr rangedd om g Housit inghportion,

tn{é lezgna%{ie} iH%E!&{ér&%f‘ﬂa%gg%f v?ﬁﬂlngrﬂ%flyerofchan the volume
iqurd rnlet portions providedTin e nounting
ofpaitts drixstt hér Hindeikdchamberporti ons being arranged in
parallel in correspondence wth the |liquid outlet
portions, and

14, The attachment according to claim 10, wherein the liquid
ejection apparatus has a 1liquid ejection head, a £luid passage that
connects the liquid inlet portion to the ligquid ejection head, and
a movable member that switches the fluid passage between an open
state and a blocked state, the liquid retainer including a first
contact portion, the movable member being moved by the first
contact portion when the l1iguid retainer is mounted on the mounting
portion, whereby opening the liquid passage for permitting supply
of the liquid from the liguid retainer to the liguid ejection head,
and

wherein the attachment body alsc includes a second contact
pertion, the second contact portion contacting the movable member

to move the movable member in such a manner as to open the liquid



wherein the attachnment body has a shape correspondi ng

to a shape defined collectively by the liquid

retainers that are nounted on/the attachment body in

the state arranged in parallel, the Iink portion

being one of a plurality of link portions provided in
PasfedtattECh st BéArhmeRe Ny g SoHs Sskiny e avyeding
péﬂ%ﬂEHﬁ“|e| in correspondence with the liquid inlet

portions. 58 17. A liquid supply apparatus
conprising: the attachnment according to claim 10; an
ext.er nal retainq{ ar r anged i.on spaced from

; :
Lt hel AT AT < %o %&%ﬁ%%ép'retaining a

gr eajpedraqal Wi ofi quiihe AdtQuink A by theildsqUivlste liquid inlet
retainer; and a |liquid supply passage_that connects
Pael @xt érvaste diigiel drednedef Bem 4dendaguieRd 4Gt apparatus

6 lied I t ai. ner .t )
R R SUER P Ro TS i SUBETY phdiager™ ! 9 Paion when
tlat tlaichnentreaedoredi 1g mouclaidnobl thehepenninhbepbirhkon,

portion includes a val ve. nec ismthat closes the L
i NSy W el St "B efiRe 35 a position

s IFRGPORE | K 2 AL 1ORRRE, ! RewhbPK PASSAYMNERd Betending
attachnment is nounted on the nounting portion.

from the waste liguid ccllector,
and

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

portion, the waste liquid passage being connected toc the second

waste liguid inlet portion.

16. The attachment according to claim 10,

wherein the liquid retainer is one of a plurality of ligquid
retainers each having the liguid outlet porticn, the liquid
retainers being mounted on the mounting portion in a state arranged
in parallel, the ligquid inlet portion being one of a plurality of
liguid inlet portions provided in the mounting portions, the
liquid inlet portions being arranged in parallel in correspondence
with the liquid outlet portions, and

wherein the attachment body has a shape corresponding to a
shape defined<:oilectivelyrby'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 keing arranged in parallel in

correspondence with the liquid inlet portions.
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17. A liguid supply apparatus comprising:

the attachment according to claim 10;

an external retainer arranged at a position spaced from the
attachment, the external retainer retaining é greater volume of
the ligquid than the ligquid 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.

18. The attachment according to c¢laim 10, wherein the link
pertion includes a valve mechanism that closes the link passage
when the attachment is detached from the mounting portion, and
opens the l1ink passage when the attachment is mounted on the

mounting portion.



