DESCRIPTION ATTACHMENT, LIQUID RECEPTION CONTAINER, AND LIQUID SUPPLY DEVICE
5 TECHNICAL FIELD The present invention relates to attachments and liquid supply apparatuses
that are preferably used in liquid ejection 10 apparatuses. The present invention also relates to liquid
containers and liquid supply apparatuses, and, more particularly, to liquid containers and liquid supply
apparatuses that replace liquid cartridges in g liqiid ejectigg apparatus, such as an inkjet recording
apparatus, and 15 allow supply of a liquid, such as ink, from an external source. BACKGROUND ART
For example, an inkjet recording apparatus (a liquid 20 ejection apparatus) typically includes an inkjet

recording head (a liquidhgjggingiRARION), 8AG ArP3RRFHBedRINMEERANIS L K he ARgording 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 thelaJet sHéet in'a 25 \difeetion perpendicular to the movement
directin of the recording head and relative to the recording head. The paper sheet is thus subjected to

recording throggq?h ejection of ink droplets from the recording head in accordance with printing data. 30
If the inkjewé: ﬁ% p]f)%%tas 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 igeording 35 pPA(aiLiz nclding smalkcapacity, sufy tanks and maip fanks,
supply apparatuses that are preferably used in liquid ejection
10 apparatuses. The present invention also relates to liquid
containers and liquid supply apparatuses, and, more
particularly, to liquid containers and liquid supply
apparatuses that replace liquid cartridges in a ligquid
ejection apparatus, such as an inkjet recording apparatus, and

15 allow supply cf a liquid, such as ink, from an external source.
BACKGROUND ART

For example, an inkjet rececrding apparatus (a liquid
20  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
2b 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.
30
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

35 apparatus including small-capacity sub tanks and main tanks



2 serving as cartridges is known. The sub tanks are installed in the carriage in which the recording
head is provided. The main tanks are arranged in a mounting portion (a cartridge holder), which is
formed at, for example, a side of the body 5 of the recording apparatus. Ink is supplied from each of
the main tanks to the associated one of the sub tanks through an ink tube. The ink is then sent from

the sub tanks to:g recording:haa, AORLher Jrperforg g n.g largesized. shgelaf paper, it is

now required to provide a large-sized recording apparatus that has an increased scanning distance of
a carriage 1Thé hecording dpparatusiidices bR ineaset ndamtity &f h6zEES Yordest in & Petording

head, thusmproving s hedhroughpytafl g apRREINE- ng E%M&f&ﬁ improve the thraughput of the
u

apparatus, it is desirable that ink be fed from main tanks to sub tanks formed in a carriage when

necessaryVWHiIREEANting 4 Being pdiddihre. 20 THE kS IR Stabfy SUpified to the r&tiding head
through thg subrankss o -1 His apparaius; €achafthe maintanksds coppectedda the carasponding
one of the sub tanks through an ink supply 25 tube provided specifically for each of the ink types
employed B§tfe 5pp&attS HoWedeiSSinca Hré sCAMIAG distanceSr thatitriade RI&atRRly great in
this apparatug, theldengthmefeachlink supplytube istincieasediandsthus pressure yatiaton occurs in
the ink supply tubg, Furttrller,gsince the recording 30 head includes the increased number of the
nozzles, a& hag beentescribed, 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 fapk. The ampypi gfthe ink sppplied tp the Supagk fus,35 mayhecome insyfficient.: 3
paper, 1t is now required to provide‘a large~sized recording
apparatus that has an increased scanning distance of a
carriage. The recording apparatus includes an increased
quantity of nozzles formed in a recording head, thus improving

15 the throughput c¢f the apparatus.

To further improve the throughput of the apparatus, it is
desirable that ink be fed from main tanks to sub tanks formed
in a carriage when necessary while printing is being performed.

20 The ink is thus stably supplied to the reccrding 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
25 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
30 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

35 may become insufficient.



To solve this problem, for example, an inkjet recording apparatus having an ink supply valve unit,
which includes a movable valve, has been proposed (see, for example, Patent 5 Document 1). The ink
supply valve unit selectively opens and closes the valve in order to connect or disconnect an ink
supply chamber with respect to a pressure chamber. The ink supply valve unit receives the ink that is
to be supplied from a cartridge to a liquid ejection head, thus eliminating 10 pressure variation in an
ink supply tube. Alternatively, for example, a structure in which air pressure is applied to a main tank
has been propos&@ (seel Y6r éxaigpler Pafedit Dotameris PR ein s strdctaite, BRGAK A5FHW from

the main tanictoa syl tankisfgreibly preduced hy the-air pressure. Agyffisient amouns of ink free
from pressure variation is thus supplied to the sub tank. Fig. 24 is a view schematically showing a
typical inkfeP 828 Eordfng&ppdtatusan Svhibl AR GFESsuré $ appiidd &I tarié B 25 shows the

structgre af @-carrigdge118 serving as,thesmgi ankaAs shawntn &ig.24; aecordipg headrl®, a sub
tank 103, 25 a pressurization pump 20, and a cartridge holder 17 gre formed in %Iférinter 301. The
[

cartridge Hol®&t*r &&onimbiistes™a Batidge- 8 FfteE ith iRk 1€ AR ENoWh iR'etdilin Fig. 25, the
cartridge ]ﬁ;@@@l@w&g&imgﬁ@, y\élﬁ;ls‘eieta} $eﬁle_d pasiﬂgdwne_xﬂl@ﬁlband. re_sir_h@nﬂrﬂn ink pack
42 formed of f|8{lb|e g?tena. The |rnek Cpack 42 Elrgcelvgg %% éhce casin 38 An_ air ﬂet Oftr%% and a

I
liquid outle%lﬁ)o?t 44 dfe aeefiﬁlendli% an end of the casir%gn fessurized air is introduced front an

external 35 soarcertbdbe inlopackl 42ithrdugh ¢l aivtinleeport 48hifheeliminating

10 pressure variaticn in an ink supply tube.

Alternatively, for example, a structure in which air
pressure is applied to a main tank has been proposed (see, for
example, Patent Documents 2-4). 1In this structure, an ink

15 flow from the main tank to a sub tank i1s forcibly produced by
the air pressure. A sufficient amount of ink free from

pressure variation is thus supplied to the subk tank.

Fig. 24 is a view schematically showing a typical inkjet
20 recording apparatus in which air pressure is applied to a main
tank. Fig. 25 shows the structure of a cartridge 18 serving

as the main tank.

As shown in Fig. 24, a recording head 15, a sub tank 103,
25 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
30 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

35 source to the ink pack 42 through the air inlet port 46. The



4 pressurized air thus pressurizes and sends the ink Ik from the ink pack 42 to the exterior through the
liquid outlet port 44. When the cartridge 18 is accommodated in the cartridge holder 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 pump 20, respectively. Since the conventional cartridge 18 is supposed to be

accommogaigd i he cartidge holder 17 of the prnter 301, 1011 size of thg.caridge 48 [ estricted

correspondingly. A large-sized cartridge is thus actually unusable. In other words, the cartridge holder
that accommbdarskhé caffid§e ¢s formedlina resiricied space ihitaigtintert The avaaunt&f the ink

retained ingthercariidaeds thusitypically small- 1o, Thysshegreaterthe work joag of the printer

becomes, the more often the cartridge must be replaced. This complicates operation of the printer and

raises the Funifihg £BSt &1t tihtet? Partidifarlyl #ihE printekas arpiall-4izeddhebfa ik type and

the space foriaceopynedatingthe cariridger2ihelder isdestiistad the ammount 9f thesink retained in the
cartridge becomes correspondingly small. In this case, the above-described problem is pronounced.

Therefore Bf e tapety of th& BERridde niiSEBE 25 iKErbhsed, an external tank may be employed as

an option for supplying the ink the external tank to the printer. However, there may be a case in
which the external tank for feeding the ink Ik is not compatible wjth.a pressurization 30 supply system
Of the ink Ik (roUGPIRE oY e BAHE LRI 30 SF CHTHE: JOLIR R R fhe Riter 301 may

cause an errgomnopdrétioh. in theAsdesoribggdn iRatertr-Ddcuménttddopexarhple, adlink 35 supply
Sya@ﬂ]Usgﬁka%?ggcg?e@%%a%g?%}ggggs?g'Igerestricted correspondingly. A
large-sized cartridge is thus actually unusabkle. In other
words, the cartridge holder that accommodates the cartridge is
formed in a restricted space in the printer. The amount of
the ink retained in the cartridge is thus typically small.

15 Thus, the greater the work load of the printer bescomes, the
more often the cartridge must be replaced. This complicates
operation ¢f the printer and raises the running cost of the
printer. Particularly, 1if the printer is a small-sized type
or a thin type and the space for accommodating the cartridge

20 holder is restricted, the amount of the ink retained in the
cartridge becomes correspondingly small. 1In this case, the

above-described problem is prconounced.

Therefore, if the capacity of the cartridge must be
25 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

30 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

35 supply system using an attachment has been proposed. The



5 attachment is mounted on a cartridge holder in the same manner as a cartridge, when the work load
of the printer is relatively great. The ink is supplied from an external large-capacity ink tank to a
recording head through the attachment. 5 More speéifically, a hollow sub tank is defined in the
attachment, which is mounted on the cartridge holder. With the attachment mounted on the cartridge

holder, the,ipk s ipfraduced qus o iheexiamal fank tp;the subdapk pf the afachment 9 8, o -

predetermined level through actuation of a 10 pump associated with the attachment. The ink is then
sent from & fiqaid-cutlet pdacdefinkain Biewee pbriionest thé aftaehimentte=d lig§id inlet port defined in

the recordingihgad;d biHayvever, whep Sauntingdhe gifaghmentetRaignt Document Sonthe cartridge

holder, the pump must be activated to depressurize the sub tank of the attachment to a ne%ative level.

The ink is BIESEM Yrolh the Rterta tank RFEPECSHFtaRR 2 tiHNeHR feVerin ikl Bk Teaches the

20 predeterpiredavel. fihis prajongs theitime needed dernacconplishingtherpregedure for mounting
the attachment. Further, it is necessary to install the pu}r]rg;, which sends the_ink from the external tank
to the sub 3arkc ARELdciatith- Fith tie BARRMNRENE T he Cost P proiding theSitachnieht®s thus
increases.tThatas, the lattachment ot Rdtent Dideameint Srcaiplidatesithe, pronedunekfot mounting the
attachment 01[11 tgg &8&&“’88 holdfr asa re}&I%cerg(inttof rme ggrtg%ge a mcregs%sft cost. In this

regard, the attachment is no% n(tg,\ce:sseig‘rilye easf/: to emp?oy. 3 atent cJ)Ccaunment 1: a%anese

Laid-Operakatenh PeblicatioreNpr2004-¢42405d 1Rateht Docament 2cJapdriese lodid<Open Patent
Publication, N, 2001:212974 f5Patent Racupent drlapanese kaid-Opep PatgatPubligation
from a liquid outlet port defined in a lower portion of the
attachment to a2 liquid inlet port defined in the recording

head.

15 However, when mounting the attachment of Patent Document
5 on the cartridge holder, the pump must be activated to
depressurize the sub tank of the attachment to a negative
level. The ink is thus sent from the external tank to the sub
tank until the ink level in the sub tank reaches the

20 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

25 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.

30

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

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

35 Patenit Document 3: Japanese Laid-0Open Patent Publication



6 No. 2001-287380 Patent Document 4: Japanese Laid-Open Patent Publication No. 2003-311997
Patent Document 5: Japanese Laid-Open Patent Publication 5 No. 2003-326732 Disclosure of the
Invention Problems to be Solved by the Invention 1GAccordingly, it is an objective of the present
invention to provide low-cost and easy-to-use attachment and liquid supply apparatus that are easily
and qwcklP([ anomérbt@q onBy ligiyd ejection apparatus. 15It is another objective of the present invention to
provide a liquid container and a liquid supply apparatus that are compatible with a liquid pressurization
supply system thiugiran aie prassiukizihy porionef 8 ligaiciejeeton Bpparatus’ald sebilizeisupply of
liquid. 20 Mgans fay-Salyipgdhe Problems  To achieve the foregoing objectives, one aspect of the

invention provides an attachment that is mountable on a liquid
Patent Document 5: Japanese Laid-Open Patent Publlcatlon

5 No. 2003-326732

Disclosure of the Invention

Problems to bz Scolved by the Invention

10 Accordingly, it is an objective of the present invention
to provide low-cost and easy-to-use attachment and liguid
supply apparatus that are easily and quickly mounted on a

liquid ejection apparatus.

15 It is another objective of the present invention to
provide a liquid container and a liquid supply apparatus that
are compatible with a liquid pressurizetion supply system
through an air pressurizing pertion cof a liquid ejection
apparatus and stabilize supply of ligquid.

20

Means for Sclving the Problems

To achieve the foregoing objectives, one aspect of the
invention provides an attachment that is mountable on a liquid
25 ejection apparatus. A ligquid 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
30 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

35 that, when the attachment body is mounted on the mounting



25 ejection apparatus. A liquid retainer is detachably mounted on a mounting portion of the liquid
ejection apparatus. The mounting portion has a liquid inlet portion through which a liquid is introduced
from the liquid retainer. The liquid is supplied from thye exterior of the liquid ejection apparatus to 30
the attachment through a liquid supply passage. The attachment includes an attachment body that is

mountable a1 e MOUAG RAUIAN. 35,2 LERIAMERL of 1eyquid efginer. AL a ik padion that

defines a passage. The link portion is arranged in the attachment'body in such a manner 35 that,
when the atiddhnsertiooely i§ maurtedonthe suntingt I okicn ldownstFedr Bhaosf thedink

passage ig;ppsitiened with{gspact ig and canpgcteddp the jguidiglet pertion, Adgwnsteear end of
the liquid supply passage is connectable to an upstream end of the link passage of the link portion. 5
Another aspecibf e greseREiEntiSIe provide P2 igaidconfairdrthat IEmBaRtabf on a mounting
portiog of a liquid ejection apparatus. The liquid ejection apparatus has a liquid ejecting portion and an
air pressurizing portion. The 10 liquid container includes an air inlet port, a liquid outletg,ort, a liquid

supply port, and ACREQEVaIBE PRrough the QirfRIBE BB, & PYESEutZed %ﬁqg Ttrstted M the

exterior. Thewrirzinles portris conveatedta g air pressutizingtiortiopahencthedifiuid ¢dntaingr is
mounted on. 15 the mountln%%grtlon. TTe Ilqﬂd outclieté)ort is connected to the Ilgrwd eéectlng portion

when the I EORRAIMIES hibufited on e motinting portion. Wheh Ba air i intreduced into the liquid
container thienghithejaicinietpart atliquid isserddrom theoliguid contaimer odhé liquid ej@tting 20
portipn thr liqui let par. ressure rated.b air. Threugh the.liquid supply port,
the |%quid g%%%g#i&%ﬁ%%%%d %ér%}%%%.gﬂ%cﬁ%%ﬂ%gvg?s%Exitdedain thg liquid supply port. The
check valveciaconzes. éper whenrmlexteaidl presstire of thecliquid supply pbitisy¥dateRthan 25 an

internal pregsure of the liguid supply,part and-is glosed when he pigrpalpresspreds greater than the

external pressure. A further aspect of the present invention provides a 30 liquid supply apparatus that
supplies ad/gLRI liquid fe@ibh dipsfatuROThe liguitle&idrEapfatatenadstd liquid ejecting
portion, an3iE BERSSUFZING RAstien.and.a sountiagpogtian A-deuwd castridge impouniable:on the
mounting portion. The liquid cartridge has a first air inlet )
15 7 the mounting portidn. The ligquid outlet port is connected to
the liquid ejecting portion when the liguid container is
mounted on the mounting portion. When an air is introduced
into the liquid container through the air inlet port, a liquid
is sent from the liquid container to the liquid ejecting
20 portion through 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
25 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
30 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

35 port and a first ligquid cutlet port. Liquid retained in the



35 port and a first liquid outlet port. Liquid retained in the 8 liquid cartridge is sent to the exterior from
the first liquid outlet port by a pressure generated by a pressurized air when the pressurized air is
introduced into the liquid cartridge through the first agr inlet port. The liquid supply apparatus 5 includes
an attachment, an external tank, a tubular passage, and a pressure adjusting portion. The attachment

is mountahle on.the mounti orfign repla e iqui tridge. Tt tachment has a
second qu%% ult et %%%tléa{fn%%%eégnﬁﬁn%ptgp%?ggw%%oﬁgg%%tafkﬁgnﬁggmgggt% on %?tr%le
mounting poYtiba Lthecseeohd liguitkestial pords tonasedy the Rggideiadtire haeriisn @hethe

second airiplet pprds gpRnected 1o the.air pressurizing Rortign-The extemna) tank retaingea liquid
supply. The tubular passage connects the external tank to the second liquid outlet port. 15 The liquid
supply is stppRE@ Frofithelexéinat tdhkito R seesid liqhidoutittpor thrdeighythe Rkt al-passage.

The pgessure-adiysting pordion adiwsts a,supplepressure ofthatiquid supply.akhe-pressyes, adjusting
portion also adjusts the supply pressure in correspondence with an air pressure 20 introduced from
the air pre&iitiZing pERONTRIGYH e S2eoRa Airiffet port BRIEE BESERIPHON OE TR
DRAWINGS 251 ke ifaventiongtagethersvithhebjectserithadvaniages thelieof] ipyikist be understood

by reference tq the following description of the presently preferred emhodiments together with.the
accompanyhig draiitgs inf}v’ﬁ}lcﬁlzt SChlER 1Pl Lo el egstier Wl

€3 paer§ Sctivé wev%%ﬁowmg a prin er acc%roqng 30to
a first embadinentaf the present inyention; Wheig. 2his aapdrspbotivecview showitigd main portion of

the pripter of Figh lin ; 193 138 partialy explodad perspectivefigw shoing a artridge holder of

Fig. 1; 35Fig. 42’9&5 a plan view showing a cartridge Installed in
connected to the liguid ejecting portion and the second air
inlet port is connected to the air pressurizing portion. The
external tank retains a liquid supply. The tubular passage
connects the external tank to the second liguid outlet port.

15 The 1liguid supply is supplied from the external tank to the

second liquid outlet port through the tubular passage. The
pressure adjusting portion adiusts a supply pressure of the
liquid supply. The pressure adjusting porticn also adjusts
the supply pressure in correspondence with an air pressure

20 introduced from the air pressurizing portion through the

second air inlet port.
BRIEF DESCRIPTICN CF THE DRAWINGS

25 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

30 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;

35 Fig. 4(a) is a plan view showing a cartridge installed in



9 the cartridge holder of Fig. 1 in a state separated from a lid member; Fig. 4(b) is a front view

showing the cartridge of Fig. 4(a); 5Fig. 5 is an exploded perspective view showing an attachment of
Fig. 1, Fig. 6 is a side view showing a liquid suppgly apparatus arranged with respect to the printer
of Fig. 1; Fig. 7(a) is a plan view showing an attachment according 10 to a second embodiment

of the presgni inveption in.a siaie sepagated from a lig member: Fig. 2(0) Js, afront yigw shewing the
attachment of Fig. 7(a) ; Fig. 8 is a perspective view showing a printer in which 15 an attachment
according ¥¢A%RiFd embodiment of the present invention is installed; Fig. 9 is a perspective view

showing an attacig{pgnt_ aqeording t arfouth embediment of. the-present-inventien; 519 FiQis an
exploded perspective view showing the 20 attachment of Fig. 9; Fig. 11 is a plan view showing a
connectiorf (98 tion of a cartridge holder on which the attachment of Fig. 9 is mounted; Fig.12isa

plan view showing the aiaghiment efdfigo8sapwied padhe vaourting Rorien of Figh 11;
attachment of Fig. 1;

Fig. 6 is a side view showing a liguid supply apparatus
arranged with respect to the printer of Fig. 1;

Fig. 7(a) is a plan view showing an attachment according

10 to a second embodiment of the present inventlion in a state
separated from a lid member;

Fig. 7(b) is a front view showing the attachment of Fig.
T{a);

Fig. 8 is a perspective view showing a printer in which

15 &an attachment accerding to a third embodiment of the present
invention is installed;

Fig. 9 is a perspective view showing an attachment
according to a fourth embodiment of the present invention;

Fig. 10 is an exploded perspective view showing the

20 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;

25 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

30  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;

35 Fig. 17 is a longlitudinal cross-sectional view showing



25Fig. 13 is a side view showing arrangement of a liquid supply apparatus of a modified embodiment;
Fig. 14 is a side view showing arrangement of a liquid supply apparatus of another modified
embodiment; Fig. 15 is a side view showing arangement of a liquid 30 supply apparatus of
another modified embodiment; Fig. 16 is a block diagram schematically representing an inkjet

recording @B%arﬂ%igd/v@gg@al'&qjlj'éq_,c%rftag@égc%rging to a fifth embodiment of the present

invention is installed as a replacement of a liquid cartridge; 35Fig. 17 is a longitudinal cross-sectional
view showing 10%Re€ ligdi@l dontainépobrigudénal Fgoss issg ngittdal érRysssseetibnal iew
showing aypeditied embadimentefiths fiauitkcontainer obFige 465 Eig. 49 ig aplogksdiagram
schematically representln% a 5 liquid supply apparatus according to a sixth embodiment of the present

invention;  FigF2§ is a Petspettive Viciv SAGWITthE Eppafdiiceldiths fRGRESIpplydpparatus of
Fig. 19; 1iqfig- 2Lisoa longiydingt geosscsectignalyview showing an draitachaant of Fig20;

Fig. 22 is a schematic view showing an example of a pressure adjusting portion of Fig. 19; Fig. 23
is a schenf&tieAEW shBWATY-4 Middified embodiment of the pressure adjusting portion;

Fig. 20 is a perspective view showing the appearance of
the liquid supply apparatus of Fig. 19;
Fig. 21 is a longitudinal cross-sectional view showing an
10 attachment of Fig. 20;
Fig. 22 is a schematic view showing an example of a
pressure adjusting portion of Fig. 19;
Fig. 23 is a schematic view showing a modified embodiment
of the pressure adjusting portion;
15 Fig. 24 is a block diagram schematically representing a
typical inkjet recording apparatus; and
Fig. 25 is a longitudinal cross-sectioconal view showing a

cartridge of Fig. 24,
20 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.

25 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

30 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

35 force generated by a non-illustrated carriage motor provided



15Fig. 24 is a block diagram schematically representing a typical inkjet recording apparatus; and

Fig. 25 is a longitudinal cross-sectional view showing a cartridge of Fig. 24. 20Best Mode for Carrying
Out the Invention A first embodiment of the present invention will now be described with reference
to Figs. 1 to 6. 25As shown in Figs. 1 and 2, an inkjet printer (hereinafter, a "printer") 10, or a liquid
ejection apparatys ogfq%g@ empodiment, includes a substantially box-like body casing 11. A pair of
opposing frame members 12a, 12b are provided at opposing lateral sides of the body casing 11. A
rod-like 30 guide shaft 13 extends between the frame members 12a, 12b. A carriage 14 is movably

passed through the guide.shafl-13, Jhe carriage 24,5 thysreciproeated n a direction (3 majp
scanning direction X of Fig. 2) along the longitudinal direction of the glwde shaft 13 while driven by the
ed

drive 35 foréd §erdiatdd' by & rontiidsttsted Lartdga mdtsrProvitied ! £13 iHeVphirfteR 262 1esa
recording heaa 1aiisfaimeg:en adbpitapysurtacenef the cariagey14 asa liquid siection heagdy A

plurality of f10zzlee S gL AR e RS 1 e recording head & o SIS M e
surface of the carriage 14 and supply the ink under an
adjusted pressure to the recording head 15. In the first
embodiment, three wvalve units 16 are provided in the carriage

10 14. Each of the valve units 16 adjusts the pressures of Ltwo
color inks and supplies the ink to the recording head 15. 1In
other words, six color inks {(black, yellow, magenta, cyan,
light cyan, light magenta, and light cyan inks) are fed to the
recording head 15,

15

A platen (not shown), cor a paper feeding porticn, extends
parallel with the guide shaft 13 below the zone in which the
carriage 14 moves between the frame members 12a, 12b of the
body casing 11. The platen sends a recording paper PA as a

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

25 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

30 12a, 12b of the body casing 11. The cartridge holder 17 helds
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

35 holder 17 of the printer 10.



ink as liquid. Valve units 16 are arranged on an upper surface of the carriage 14 and supply the ink
under an adjusted pressure to the recording head 15. In the first embodiment, three valve units 16 are
provided in the carriage 10 14. Each of the valve unitg 16 adjusts the pressures of two color inks and
supplies the ink to the recording head 15. In other words, six color inks (black, yellow, magenta, cyan,
light cyan, light magenta, and light cyan inks) are fed to the recording head 15. 15 A platen (not
shown), or a paper feeding portion, extends parallel with the guide shaft 13 below the zone in which
the carriage 14 mdves betweelmthEfeamé membass 12ptofthe Padly calSingsl B THegIaen sends

a recording paper RA as 2, 2Q farget in _acﬁgbgga?snigg directian Y (sgefdg +2)narpendigular to the

main scanning direction X. By ejecting ink droplets onto the recording paper PA, which is moved in the
sub scannifig@eltien Y @iagh e EfcttioR hozFREof e recoringheld 181¢h& prititer 10 of the

first erpbodiment,g5 performs printing. A canlidae haldey 14; an amekntingeportion, is provided in a
fixed manner (fixed in an immovable manner%above the zone in which the carriage 14 moves between

the frame MBADERS 363250 2B Yrkhe’ Body ChSIng 18 TheRRARIdge horibt ST ol88 Cartiidgés as
liquid retaingrs Bereinafter fcartridges") dg-oftgsied(a), A (b erattachments 191ofdigubeThe
cartridges 18 and the attachments 19 are mu]%JaII :g:ﬁléaceable. In_LE'c%J ildsiﬁ(aastgaé:génsqnts 18 are

mounted oh tRERArtfidge 385 hetdet 776f the rFr)l%/ Sf2 ©F an

single air passade, or a gas passage. Each of the ink
10 passages supplies the ink from the corresponding cartridge 18
(or the attachment 19) mounted on the cartridge holder 17 to
the associated valve unit 16. The air passage sends
pressurized air from the pressurization pump 20 to the
cartridges 18 (or the attachments 19), which are held by Lhe
15 cartridge holder 17.

As shown in Fig. 3, the cartridge holder 17 has a box-
like holder casing 17a that encompasses the cuter
circumference of the cartridge holder 17. A plurality of (six,

20 in the first embodiment) 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

25 Dby the cartridge 18 (or the attachment 12)). 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

30 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
35 each of the sockets 22. The lateral width of the slider 23



As shown in Fig. 1, a pressurization pump 20 is arranged in a rear portion of the body casing 11. A
belt-like tube ribbon 21 formed of flexible material extends in the body 5 casing 11 and passes through
the vicinity of the pressurization pump 20. The tubeiribbon 21 connects the valve units 16 to the
cartridge holder 17 (see Fig. 2). The tube ribbon 21 includes six ink passages, or liquid passages, and
a single air passage, or a.gas pass Each o i 0 passages sppplies the jpk from the
corresponaébnccalr%ﬁ%ewﬁ Ezljora%heS Lglt%%ﬁn%gﬁ? g)@?n%ﬁ]%eﬁ%on the cartridge holdgr 17 to the
associatedsvafve unt216. Theral passagecsendsqiréssurizeegictronihedtessuization pLmss 20 to
the cartridges, 18 (o the;attachments 10), whigh are held by they 15 gadridge Roldes 7. As shown
in Fig. 3, the cartridge holder 17 has a boxlike holder casing 17a that encompasses the outer
circumferemesioke éartadgd AeRiet 272 ASIurBBASTEK, 20 ik ifefirst embbdiheft) SocKets 22 are
definegd in the interiorof the holder cagingrh7afor receiving the santridges 18 (ertheattachments 19).
In Fig. 3, two of the sockets 22 are illustrated (while the socket 22a |located on the near side is empty,
the socketPZbRcafidtdr ttfaf BRiSis bt cHpitd 5 by e Estiddet1 8 85t thé A Ament 19)).
When mountingdhe cantsidge 4.8 (the attachreent19)oni thercastricigerholderat7 dhe catitidge 18 (the
attachment 19) is inserted intg the corresponding socket 22 in an insert direction indicated by arrow L
of Fig. 3. Whe }H%tasc]rﬂr‘f]geﬁweg Artridye féﬁh@%%féﬁ ac%%etntzﬁg)ﬁ?r%‘r’hlﬂ% @arﬁ%a@%uﬁlglaer 17, the
cartridge 18r(tke attachment19)dk aetsadted drofn thelsbeket 22rin aretractrdivettiondhdicated by
arro of Fig. A substantiall rallelepi lid 3\}§ &(]réa@ggg il%gé eﬁglﬁqtof the sockets
oo HE S vt B aegy vy BICEEFRPARIIRLE :

Fig. 3) and extends in the front-rear direction of the slider

23. A terminal pertion 27 having a plurality of contacts {not
shown) extends forward from the opposing end of the front

surface of the slider 23 {(as viewed to the right in Fig. 3).

15
A pair of rails 28a, 28b extend rearward from positions
close to the opposing lateral ends of a rear surface (a
surface located foremost in direction L of Fig. 3) of each
slider 23. Support guides 2%a, 2% are fixed to a bottom
20 surface of each socket 22. The rails 28a, 28b 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
25 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

30 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

35 to slide along the support guides 29a, 29b, thus reciprocating



coincides with a substantially entire lateral width of the socket 22. A pair of positioning projections 24a,
24D project from positions close to opposing lateral ends of a front surface (a surface located foremost
in direction R of Fig. 3) 5 of each slider 23. A throughthole 25 having a rectangular cross-sectional

shape is defined between the positioning projections 24a, 24b and extends in the front-rear direction of

the slider 23. @lgir @épgg v}r&@-c(gr ular cross-sectional shape is defined between the
through thI 2510 anét e poéﬁoﬁ%g profécﬁdn 24a (as viewed to the left in Fig. 3) and extends in

the front-rear direction of the slider 23. A terminal portion 27 having a plurality of contacts (not shown)

extends forward ffamJthe, opppging;end ef the frapt syrface of the slidey 23(as yigyed g the right in

Fig. 3). 15 A pair of rails 28a, 28b extend rearward from positions close to the opposing lateral ends

of a rear stifagé 18 suface icated ot AdsEincdiretiioh LSerKg L3y e eadtPslitier 23t B8ipport guides

29a, 29b aygfixedito abattom 29 sufaceof eaghsogket:22 Theorils128ay 38k are allpwed to slide
along the support guides 29a, 29b in the front-rear direction of the slider 23. A rod-like shaft 30

projects rédivafd Fom-hEGear sdifsde 6Fedch alkr¥3%ht Ppd&ifidk hafiddh the thradlh hole 25
and the raf@8bl(asviewed tathe 2bright in Figi 3).in1 & ceibspring3b 15 loeselyrniound-atound the

shaft 30 of each slider 23. An ?Qd éa rear eﬂd% o%thseucoél sgprirEfSJtﬁeensq%g?g wit gp}legg gement
projection%ﬁof%(%%% the bditd § Qrface oFthe socket 22, An opposing ndr(% front'end) of the coil
spring 31 eentactsthehear surfaugoafitherstiderl 23, THus| the slider® 3oig urged permalhyingthe retract
direqtipn (pdicated, by Ao R ofFig D byl fores genarated i the gl spring 3o his glate, the
rails 28a, are allowed 35 to slide % ong the support'guides 29a, 29b, thus reciprocating 14

is defined in a front end portion of the outer circumferential

surface of each ink supply needle 34 for introducing the ink

into the interior of the ink supply needle 34. As in the

upper socket 22b in Fig. 3, when the slider Z3 is moved

15 rearward against the force of the coil spring 31, the ink

supply needle 34 is passed through the through hele 25 of the

slider 23 thoroughly from a rear end of the through hole 25 to

a front end. In this state, the front end portion of the ink

supply needle 34 in which the inlet port 34a is defined is

20 projected forward from the front surface of the slider 23.

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

25 needle 34 and thus defines a liquid passage. A rear end (a
downstream end) of each connection pipe 35 is connected to a
connection passage 36, which extends along a substantially
entire lateral width of the holder casing 17a. The connection
passage 36 is formed as an integral body of six ink passages

30 (nct 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.

35



in the front-rear direction. As shown in Fig. 3, a support table 33 is arranged in a substantial lateral
middle of each socket 22. Each of the 5 support tables 33 is located rearward from the zone in which
the associated slider 23 is allowed to reciprocate. Ansink supply needle 34, or a liquid inlet portion of
the printer 10, projects forward from a front surface of the support table 33. Each of the ink supply

needles 34 is formed by 7 ping,Iprayah; 19 which a liguid assage {natshawn) gxtends, Anjglet port

34ais defined in a%ront end F:)E%rtlon of the outer circumferéential surface of each ink supply needle 34
for introdugihyg the $sie o tHe inkericroiase Inkosupphs Aeddie 34. Asfindié tipperssciket 22b in Fig. 3,

when the glidey, 23 s poy %W%%agaipsts@g?a%%%fbtgg coll spaing 3n dhe ink supply needle
34 is passed through the through hole 25 of the slider thorouP?_th from a rear end of the through
hole 25 to BfortiencC it #fi§ skié the Froht e oridH 8P IRk SBpply rkeile 34 4 Which the inlet

port 34a is,defined.is 2fprejected fprward fram-the frent swfase ©f the slidef Z3a Acgennection pipe 35
extends rearward from a rear surface of each support table 33. Each of the connection pipes 35
communicREESHHT He imtEiorBtRe a%sodibfediRk SEPPIY 2 néddie 33 %%‘&@Lb%eﬁ?{)eg%ti%uid
passage. Ajear enc (s dewnstieamrend)of each gbanactiorhpipa®s islconneastedtoisbeonriection
passage 36, whjE h extends alEon a substantial 6entir;% lateral widthrolf Zth%?}holld]:er x:asiE 17a. The
connectior?“ﬁ ssgbee 56 formed s ar Fn?géara body OP leﬁ?ﬁgélsage% Oa(not SHown E,a’réach of
which defires & lifjoidvpassabecaf thé €orresponding sopkett22, @ndfa siagle ait pdssages(not shown),
which.defines a gas passage. Each of the ink passages is connected to the associated one of the ink

passages defined in the tube ribbon 21.
An engagement lever 38 defining a fixing portion is

arranged on a bottom surface of each socket 22, extending in
the front-rear direction of the corresponding slider 23 and
below the slider 23. A projection 38a projects from a front
15 end of each engagement lever 38. Thus, when the socket 22
receives (accommodates) the cartridge 18 (or the attachment
19) and the slider 23 is retracted, the front end of the
corresponding engagement lever 38 from which the projection
38a projects is located forward from & front surface of the
20 slider 23. 1In this state, the projection 38a, which projects
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
25 attachment 1% 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

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

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



15 Flexible pressurized air supply tubes 37 extend from the air passage of the connection passage 36.
A distal end of each of the pressurized air supply tubes 37 is connected to the air outlet port 26 of the
corresponding slider 23 from 5 behind. In other words, after having been sent from the pressurization
pump 20, the pressurized air is introduced into each pressurized air supply tube 37 through the tube

ribbor - 2nfl s copnacionpaseagr 2. The pressized @iz 10aAsERLIOMar, o he.Ar outlet

port 26 of eac An engagement lever 38 defining a fixing portlon is arranged on a
bottom sum‘ad@bf @@@mb@@l&et{?@ krtehdihgpinhe $rortFeatodirsetiohdf Bie coméspendiiy slider 23

and belowthe slider.g3./& Praigetion, 38a proiasts from adiontdasend, of gach.engagementleyer 38.

Thus, when the socket 22 receives (accommodates) the cartridge 18 (or the attachment 19) and the

slider 23 i fetreldtd® the Front Bntlot Bie EdFedpthdiny ERG entver3s fidh-&hich the

projecfion 38auejests isdocated depwvard from adront surfage of ihe 20 slider23; dndhis state, the
projection 38a, which projects from the front end of the engagement |ever 38, is engaged with an

engagem&ﬂ?)o‘ﬁfo 37 tdiiePithe tarfitigd 18488e Fig. F4(d)) o & én@aggeé?néﬁt%b]rﬁon 56 formed
in the attaghmest19{seeibig. 5).THys immoyablytoids therearirdge 18 omtheh2b attachment 19 in the
socket 22. Next, the cartrld e 18 and the attach ent 1 h are mutually replace and received
in each so%ﬁetbz’)z 5fthe e Frl]a]g%rh % ert? Wlﬁ exp aﬁ&% ]‘Fhe EX&EH%IO%?SO SJSP% lfﬁ}fhe
cartridge 18&with réfesencetiodrigs. 4(a) eadrbhamd procéeds tethevattachment: towith reference to
Fig. o As shown in Figs, §(2).and,30)..hecartidar 4833 inglhdes.a glke casing 3g,formed of

synt etIC resin. %\
casing 39 is shaped like a non-lidded box with a bottom. The

upper opening of the casing 39 is blocked by a lid member (not

shown) .

15 A first liquid outlet port 44 functioning as a support
port extends through a substantial center of a front surface
39a {located forward in the insert direction when the
cartridge 18 is inserted (received) in the sccket 22) of the
casing 3%9. The first liquid outlet port 44 corresponds to the

20 through hole 25 extending through the slider 23 of the socket
22. Thus, when the cartridge 18 is inserted (accommodated) in
the socket 22, the first 1igquid 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

25 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,

30 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

35 positions close to opposing lateral ends of the front surface



16 annular wall 40 defines an accommodation chamber (a first air inlet chamber) 41 having a constant
volume in the casing 39. The accommodation chamber 41 accommodates an ink pack 42, or a flexible
bag, in which the ink is sealed. An ink outlet 5 member 43 is arranged at an end of the ink pack 42 (the
left end of the ink pack 42 as viewed in Fig. 4(b)) as a liquid outlet portion. The ink is thus introduced

from the in§<9%accl)< 2&9 thgaeg{%r%oggrpugmge (r:{% ggq%t(mg?bgé é}éséltla%légtllﬂgt illustrated, a valve

mechanism (not shown) functioning as 10 a check valve is provided in the ink outlet member 43. The
casing 39 izoshiapedriike nes4didded box avthra bptionh. Theauppes bpeaimyrsf the @asing3is

blocked bya lid membeg,(ot shown), 154 st liquid,puslel,port 44 fupctioning as asypRogt port

extends through a substantial center of a front surface 39a (located forward in the insert direction

when the ¢8riridye it RIASEEEE Het&ivBd)Rahe SbEREt 22) ¢f thd B8sifg BeE TheSirst ITUid outlet
port 44 corrgsppndsdothe 20ithrpughshale 2orexdending throvghiihe stider) 23 af theessagket 22. Thus,

when the cartridge 18 is inserted (accommodated) in the socket 22, the first liquid outlet port 44 is

positioned4¥ith fespeBPBithe Rrot@ntifsie 2585 Fhd ik ottt ridmbBPA3 bf Sk padk 42, which is

accommodates étthereasimng: 39ois2hsipseded in and suppeorted by tiae st liguid autlef ppaitd.

Therefore, when the cartridge 18 is insert%d éaccommodated in the ket %%gnd the 'r.s%li id outlet
t

port 44 of the &ty 39 7 positidied Rith raspedt fo S thro gt BBle 25 of the SIEY 23 %gfkriont end
of the ink siipptheeedie B34s30wvdicky projedts forwiard from 4tses throdgla holeb25,7is cennécted to the

ink autlet member 43 of the in ' ositio Wi othe i utlet member 43.
17 ??‘}»L;g of Fﬁaenc%esllfngafg eﬂré(ci%%(ﬁﬁzg@g%e%gé%a ér?d t%% potsglﬁrggi%g%r%cef?s }%{B %orrespond toa
positioningdprojectibnrR 4ararik & positioningsejtction 24bt iespectively, sacH 6fwhithds phgjected
from the sl'&daefgi%tge pocket 22. Thus, 5 when the cartridge 18 is inserted (accommodated) in the
socket 22, the positioning recesses 45a, 45b are positioned with respect to the corresponding
positioning projections 24a, 24b. In this state, the positioning projections 24a, 24b are fitted in the

corresponding pogitieningresessesdad; 420 sWeh & defined in the front surface

15 39%a of the casing 39 at a position between the first liquid
outlet port 44 and the positioning recess 45a (the lower
positioning recess as viewed in Fig. 4(a)). The first air
inlet port 46 communicates with the accommodation chamber 41
in which the ink pack 42 is received. The first air inlet

20 port 46 corresponds to the air outlet port 26 extending
through the slider 23 of the socket 22. 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

25 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

30 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

35 the front surface 39a of the casing 39 and extends along a



10 manner as to restrict movement of the cartridge 18 in a direction crossing the insert direction, thus
positioning the cartridge 18. A first air inlet port 46 is defined in the front surface 15 39a of the casing
39 at a position between the first liquid outlet port 44 @nd the positioning recess 45a (the lower
positioning recess as viewed in Fig. 4(a)). The first air inlet port 46 communicates with the

accommodation chamber 41 in which ink is_receiv he first air in port-46
correspon%es&ﬁt%?% asl}l%%rt?ectepo(r\t%glg eilt%;%ginsgl ?ﬁ%ﬁéeh ﬁ% g%ﬁ%ﬁ%é (;iflf%hzté éke%%&l’hﬁ%, when the
cartridge 1ighis insettetd(adBomnidcatedindhaebEkat2; ilee firkt airdnlet paa4®bis positiomed with

respect to Efﬂleea%ﬁggggﬁgrﬁefﬁgb@is state. fhe pressurized airfhat has %ﬁ@e%é]%'é’%”%@ frgpn the

pressurization pump 20 through the pressurized air supply tube 37 is introduced into the

accommodatRn-cHelmBeIaf] firddGH the/air obitiStigoiti2b afdhé Titdtiriflet Poft4BITHE iR pack
42 is thus gauegzedand deformeddydhe pressuwization foreegengried byithe 30:pregsurized air,

and the ink in the ink pack 42 moves out of the ink outlet member 43.. An engagement portion 47
is defined ¥t&Po8itioh dider 16 #id bpPdsitl @ndthe Gopet éntfds vitwetiA Hig. M aplst 35 the front
surface 39arefithe easing«39 and extends alang-a118 battlemrsurtacethiesleficuttaceasivewed in Fig.

4(a)) of the casing 39, The engagement portign.47 is.engageable with the engagement |lever 38, which
IS provide&%ﬁethtégs%%kg Bfg’ th l@éﬁrlﬁdg’e Pi‘%?&g ?I.SAQEi &}itegl}bes raté 48 ig?sl%cﬁr%ﬁ%% g%ortion
of the othes Sidehsurfacek@he tipper Suirface ageeweddn dag. A{(aposf the casingr89:thatis closer to the

frontl rfa ggzgf ”5 gi{gﬁ'[&sg strate 4§i ]gg@nggablggtg t%g er iﬂgmor iSQ@J?oM"th‘ is projected
from E%Je slciz(%er 0 t%e socket .Eﬁ]us,g/)v%en the cartridge 8%s%serted IB

becomes engaged with the engagement lever 38 of the scocket 22

and the circuit substrate 48 becomes connected tc the terminal

portion 27 of the socket 22.
15 The attachment 19 will hereafter be explained.

As shown in Fig. 5, the attachment 19 has an attachment

body 49 shaped like a box having a bottom and a lid member 50,
which can cover an upper opening defined in the attachment

20 body 49. The attachment body 49 and the lid member 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

25 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.

30 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

35 pair of positioning recesses 55a, 55b are defined in a front



10(accommodated) in the socket 22, the engagement portion 47 becomes engaged with the
engagement lever 38 of the socket 22 and the circuit substrate 48 becomes connected to the terminal
portion 27 of the socket 22. 15The attachment 19 wilbhereafter be explained. As shown in Fig. 5,
the attachment 19 has an attachment body 49 shaped like a box having a bottom and a lid member

50, which can. gver an,upp Og%e”i% gg@?&de;{ltthgoaégcggeﬂ 28 b§91¥'%9r1 The attachment body 49
and the lid member 50 Include a plurality of engagement recesses 51 and1a p?urality of engagement
pieces 52,aespectivelyd Baghtof thé:endagementiiicedses 151 ¢ definad dtda positibh€oinciding with
the positiop at which, the.cqrresponding,ane of,tye engagement 25pie¢es a2 is,araaged. ST,
engagement recesses 5(1 are thus elastlcalfy engaged with the corresponding engagement piéces 52.

Through sti¢h ehgagemeat e fdmerfiber SR ERpRied Witlaiad Her by theattachertiSbdy 49.

30The, attachmeny @PQY&%&?“@@@@ sybstantally ileptigaldo the easing 39 afithecarttigdge 18 of
Figs. 4(a) and 4(b). Specifica:ﬁ(, an annular wall 53, like the annular wall 40 formed in the casing 39 of
4

the cartrid§@1BSis provicRal i e Suadiidrt BodyLes. Re&Corid liGitd otiEt BGE 54LHR-E S5 pair of

positioning-eecesses; 53a.:55b1 8k, defingskintai frenty 19 suifaca«Oa efthe atfaglhment body 49 at

ositions corresponding to the first liquid .outlet port 44 an e positioning recesses 45a, 45b, which
i ' B 1T OB S o Hpeft e 00w

are define8 T the>Castiy 381 thé tatiidde £8 d'liduid otiet’)

attachment body 49 at positions corresponding to the

10 _engagement portion 47 and the circuit substrate 48, which are
arranged in the casing 392 of the cartridge 18. The engagement
portion 56 and the circuit substrate 57 are configured in the
same manner as the engagement portion 47 and the circuit
substrate 48, respectively.

15

A blocking portion 58 shaped like a circular seat is

formed on the front surface 49a of the attachment body 49 at a
position corresponding to the first air inlet port 46, which
is defined in the front surface 39a of the casing 39 of the

20 cartridge 18. In this regard, the attachment body 49 is
configured differently from the casing 39 of the carriage 18.
Further, unlike the casing 39 of the cartridge 18, the
attachment body 49 includes cutout portions 29, or tube
support portions. The cutout portions 59 are defined in a

25 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
30 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

35 as a flexible ink supply tube {(defining a ligquid supply



5 the positioning recesses 55a, 55b are configured in the same manner as the first liquid outlet port 44
and the positioning recesses 45a, 45b, respectively. Further, an engagement portion 56 and a circuit
substrate 57 are provided in the attachment body 49 @t positions corresponding to the 10 engagement
portion 47 and the circuit substrate 48, which are arranged in the casing 39 of the cartridge 18. The

engagement portion 56 and the circuit . substrate 57 ar. nfigured.n the same manner %g
engageméjr%%%ﬁﬁ%% 43 and the %ﬁ%ﬁ? sﬁt?st?atg ﬁ%f(arie%ggcﬁ\%e ygflf O%A%%ck%r%ﬂpgﬁ%ﬁn shaped
like a circutardest i$formediohthesfrent supface«9n cfithe aftathmehti bésdy49 st @spdsltion

corresponding to the first air inlet port 46, which is defined in the front surface 39a of the casing 39 of
the 20 cartridge 18. In this regard, the attachment body 49 is configured differently from the casing 39

of the carriage 18" Feifhiep iinlike the easihg 305ofthe Eadifidgd N8l ffe aftgctidnt botly40 includes

cutout portigns é%t%%ﬂﬁ@%pﬁeﬁﬁoﬁ@%a hecuteut pertians; 89 akg defined; in-a g portion (a rear
portion) of a circumferential wall 49b and a corresponding portion of the wall 53 of the attachment

body 49. 11Askthspeeiflesdbed the ik pack ¥H8 BcBhtodattd il theSa&ommedatich

chamber 4dndefineskio the £asing 3oef the 3bcardage dBmARtnkedtletinember §0Ffunglioning as a
link portion and a liquid outlet member is separahly received in tt@%%tta(:hmem bodg 49. A passage in

which the K loWE! of & liMkPakitge B1° 2kfends tArdtighTRE inkCottd HeMbaPBE A Witifénd (a
downstrea#r end)l62a ohan dnik tlbe Gsereings3b as aftexible inlesupply tube @efintgta liquid

suPrly, 20passage) isconnegted tg A proximalend; 808 ef fe.ink optst membey 6, whichs an

upstream Ad 6f the Iin passage 61. '
or a downstream end of the link passage 61, passed through and
supported by the second liquid cutlet port 54. The ink outlet
member 60 is thus secured teo the attachment body 49. 1In this
state, a portion of the ink tube €2 located proximally

15 (upstream) from the distal end (the downstream end) 62a is

supperied by the corresponding cutoult portion 59, which is

defined in the circumferential wall 49b and the wall 53 of the
attachment body 49.

20 A coil spring 66, a stopper 67 for blocking the link
passage 61, and 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

25 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

30 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.

35 In the attachment 192 constructed as above-described, the



A support portion 65 is arranged inside the wall 53 of 5 the attachment body 49 and in the vicinity of
the second liquid outlet port 54, or a support port, which is defined in the front surface 49a of the
attachment body 49. The support portion 65 includes|a pair of ribs 63a, 63b and a support seat 64.
The ink outlet member 60 is positioned by the support 10 portion 65 with a distal end 60b of the ink

outlet member_ 60, or a downsir end _of the link e ssed through.an parted by the
cecond I S Gor S e tok S AR etbes ot fhe Saoti e SHAL s Bady 49, I
this state, atyortion of thtviak ébe 6Ztecated prokimatiy 18(upstreaim)drom the distdiend (the

downstrea end) 62a is;supnartedy the.cortasponging cigutpartio 59 whiclys defingd in the

circumferential wall 49b and the wall 53 of the attachment body49. 20A Coil spring 66, a stopper 67 for
blocking tHeé'fniCpassabe 1 aHerat &nrular pacldig 88IRcludingtd StoppER SEaRbL SIv6lWN) are

incprpg)orat@@ i theclink @%%Qﬁo@ﬂsatd@@rﬁsﬂéh%@d £9bof E@%"}Bd?ﬁ@i&?én%@ 6Q el h@ilirgétpassage
61 is thus normally held in a closed state by the stopper 67 25 that is urged toward the packing 68 by
the coil spﬂih&‘%‘.jy Howelek, \ﬁﬁér?th‘}e‘qatt&éﬁn@rﬂsdo A9 RInEETEF BictofmAodately inthd socket

22 of the caigislgematdersb/ the frontend efithenivk supplyineedle 34.1is passex throughthe second
liquid outlet{ort 54 gnd thus presses the %to§p r 30 67 into the link passa % 61 ag% inst the urging
e p

force of thEEoi&Pring 66- ThiSdiSERddgedhe Ik pasigé b oM the stopper 67 4Kd allows the ink
to flow throughthedink passege 6do <Xk attachméntbedy-49-tsrshapedidenticallyto the casing 39 of

the cartridge 18. The second liguid outlet port 54, %e pasitigning rece 5? he engagement
port%%%r 56,%?1%1 tﬁneag?ceuﬁt éausbs%%\?e %]I%g %?Ir%%gé 'in the gt? %aﬁgﬁ?i%%ﬁaaga Itlﬁtee positions
coincidingagith-thedussitidhs of the first liquid outlet port 44, the positioning recesses 45a, 45b, the

An ink supply system of the first embodiment will
hereafter be explained.
15
Az shown in Fig. 6, in operation, the printer 10 cf the
illustrated embodiment is mounted on a rack €9 having a
multiple-stage structure. The rack €9 includes a lower
mounting portion 6%a, an intermediate mounting portion 68b,
20 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
25 printer 10. An upstream end of the waste liquid tube 71 is
connected to a waste liquid collector (not shown) provided in
the printer 10. After having been drained from the printer 10,
waste ink {(waste liquid) is sent to the waste liquid tank 70
having an increased capacity, which is located below the
30 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

35 18, is mounted on the upper mounting portion 69c of the rack



engagement portion 47, and the circuit substrate 48 of the casing 39 of the cartridge 18. The
attachment 19 is thus mountable to the socket 22 of the cartridge holder 17 in the 10 same manner as
the cartridge 18, or replaceable with the cartridge 18,  An ink supply system of the first embodiment
will hereafter be explained. 15 As shown in Fig. 6, in operation, the printer 10 of the illustrated

embodimery 1s mounigel.on 2.1ack 03 having,a muliiple staoe strugturg theytack 89;inelydes a lower
mounting portion 69a, B ihtethediate foun ing-portion Sb, 0 and an upper mounting portion 69c.
The printer 404s meountédohdine irtermetiatexmbantied poribdnieol. Pewasteslituid tarikik0, of an

external w. liqui llector, i vid t i ian . A yaste Jiquid tube 71
defining a%v%gté%lg%’lggp%ascég&%%%hec'?sgtﬁg v\ﬁ%ﬁﬁ%ﬁﬁg%ﬁkn&gﬂg{{ﬁ 2%9 %rinter 103 i,A\n'fug;Jstream

end of theagastedigaid thbe F1sis bokineetedas awaselighid edlideisr (RbEskamE Probided in the
printe 10.,After;having;been drained fromytheprinter, 10, waste lak (wasigliguid) i, sent torfhe waste

liquid tank 70 having an increased capacity, which is located below the 30 printer 10 and connected to

the printerStd-ghF rrgladte lleRidfbertt 2 chmemyd exdri@TaHE 72 “8Fan external retainer

retaining a-greateaivng of inkthamibe ink paek 42 of pacly cartdege 36 18 issmenntatkon the upper
mounting portion 69c of the rack 22 69. An upstream end of the ink tube 62 is introducektlj into a
retainer charfiber7 21 3thid is-d&hirtd R tHE R erial BRR 75 End reting thS k. Alddwifstream end
of the ink tebeHhiscornertestothe ink outlet member 60 of the attachment 19. 5 The ink is thus
supplied from the retainer chamber 72a of the external tank 72 to the attachment 19 through the
corresponding ink tube 62 due to the difference between the liquid head in the attachment 19 and the
liguid head in the¥etainiérechambets/2dy arranging the external tank 72 at a

position higher than the attachment 19, a difference is
ensured between the level of the ink Ik in the external tank
72 and the level of the ink Ik in the attachment 192. The

15 distal end of the corresponding ink tube 62, or a supply tube
connected to a liquid supply port 125 of the attachment 19, is
passed through a lid 133 secured to the upper end of the
external tank 72. The distal end of the ink tube 62 1is thus
received in the bottom of the external tank 72. An air port

20 133a is defined in the 1id 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
25 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.
30
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
35 cartridge holder 17. In such insertion, the slider 23 of the



10 In other words, by arranging the external tank 72 at a position higher than the attachment 19, a
difference is ensured between the level of the ink Ik in the external tank 72 and the level of the ink Ik in
the attachment 19. The 15 distal end of the correspgnding ink tube 62, or a supply tube connected to a
liquid supply port 125 of the attachment 19, is passed through a lid 133 secured to the upper end of

the external tank 72 ghe distal end of the i Htu%%:?m thus,received in the battom of the external
tank 72. Aﬁ%?r%&rt% 133a%§ %I%ﬁﬁgd %)ny thge id ﬁ]cznﬁt}:%nat rrtlfa%nn%e? tﬁlgt\t?ﬁe%%r%rgsoﬁ eeric pressure
acts on thesuarfadeof the ink dkidby Ipthe itlistrated ermiscadiniesd, the attachdveht 19nthensasrnal

tank 72, and the cortesponding ink t 62-gdefine.a 25 Jiqui ly, appara (Y n ink
supply appsa?rg%%%thg?z‘upp fg}st eF ir?k?gﬁe i%iéi‘g) :[%lt eggr?jngie:?uipé)? (gBOperg%?o ?hééi%%agc?h?nent 19
and the liquidl swppty pParatud- 78 of i printed 10avill fefeufler b desehbe@f3¢he If the cartridge

18 is Beld i the caytridge;halder 17,wbep the work lgad ¢fifbe prinierkistto be ingreased, the

cartridge 18 is removed from the cartridge holder 17 and replaced by the attachment 19, which is

inserted inARE T5GEHCYEWBHECEL 9 Suth indttice, K8 Slidér 33 ofthe 23 JRRBEF2 Id'Brlessed by

the attachmgat 19 iomoveifremdhe pesiionda standbyposition) ilusirated in-ibe left andaear socket
22 (22a) of Fig. 3 to the position (an insert position) illustrated in the right and far socket 22 (22b) of

the 5 drawirig Bt tRe-rarEpdsitor? the RftaBirhBrf T8 i afaided Gictbmmodated hthe socket 22
in such a marnertbapthersecongiiguicheutiefipant34 or thedliketdefinedka the frontdurface-48a of the

atta(ihdnené Jt_)gg%§923§eéjgsg}?geggvcl}(hertesgg§t to the through hole 25 or the like defined in the

Specifically, the positioning projections 24a, 24b of the
slider 23 are positioned with respect to and fitted in the
positioning recesses 55a, 55b of the attachment body 49. The

15 engagement lever 38 of the socket 22 is engaged with the
engagement portion 56 of the attachment body 49, thus engaging
and holding the attachment 19 in an immovable state. The
terminal portion 27 of the slider 23 is connected to the
circuit substrate 57 of the attachment body 49, allowing

20 communication between the attachment 19 and a contreoller (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

25 thus blocks 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

30 the distal end 6Cb 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

35 needle 34 through the link passage 61 after having been sent



10 slider 23 of the socket 22. Specifically, the positioning projections 24a, 24b of the slider 23 are
positioned with respect to and fitted in the positioning recesses 55a, 55b of the attachment body 49.
The 15 engagement lever 38 of the socket 22 is engaged with the engagement portion 56 of the
attachment body 49, thus engaging and holding the attachment 19 in an immovable state. The

terminal porfio 27.of the slider, 33 s annerted ta.the digut subsirate 37, of the gftachment body 49,
allowing 20 communication between the attachment 19 and a controller (not'shown) of the printer 10
for transmitting: ahdeedeivifig ihformatiort hegardingethe dmikd ¢ors uimyiticnibiethedikdu g h& dlddking

portion 56 o the Atiadhnenhad. 49 s ositgned wiih fesnect o the a ouliet Rork28.of thgslider 23
and 25 thus blocks the air outlet port 26. Further, the front end of the ink supply needle 34 of the
socket 22 igysdsiticmet Witk réspectteahd inseteban e sebénd HGuHiE Gutlelpei B2 cfhe

attachymen jbedy. 49{and 30-the distal.end Ob of the ink qutlet member,60); The $tapperif{sblocking

the link passage 61 is thus further inserted into the link passage 61 against the urging force of the coil
spring 66. THRPopERs tHe IMkepasshyge &?%ﬁo&vﬁ]gotﬁegﬁ‘l'@tdf&l‘}i%ﬁl?lf%gv inEG theliftet port 34a of the
ink supply 35 needle 34 through the link passage 61 after having been sent 24 from the external tank
72 to the ink outlet member 60 of the attachment 19 through the corresponding ink tube 62 due to the

liquid head differérte. ThEThk REPADWSTHthBARK bRSsdge hRitidiy #iViAR SuBBf needle 34, the

connection pipe 35, 5 the connection passage 36, and the tube ribbon 21 and is thus supplied to the

Vaw?é”ﬂt16(ﬁthﬁﬂfqﬁﬂgggPﬁgdgékachment 19 is inserfted in the socket 22
of the cartridge holder 17, the second ligquid cutlet port 54
{the ink outlet member 6C) of the attachment body 498 is
positioned with respect to the through hole 25 (the ink supply
needle 34) of the socket 2Z. This permits supply of the ink

15 to the printer 10. In other words, by simply inserting

(mounting) the attachment body 49 in the socket 22, the ink
supply from the external tank 72 tc the recording head 15 of
the printer 10 is permitted. The attachment 19 is thus easily
and quickly installed in the printer 10. Accordingly, the

20 attachment 19 is extremely 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

25 passage 61 or an operational problem happens in the stopper 67,
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.

30 (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

35 carriage 14 is reciprocated. This ensures smooth supply of



The first embodiment has the following advantages. 10(1) When the attachment 19 is inserted in the
socket 22 of the cartridge holder 17, the second liquid outlet port 54 (the ink outlet member 60) of the
attachment body 49 is positioned with respect to the ¢hrough hole 25 (the ink supply needle 34) of the
socket 22. This permits supply of the ink 15 to the printer 10. In other words, by simply inserting

(mounting) the attachment bady 49 in the spcket 22, the ink ly from the external tank 72 to the
rotording HE& 16 of S Briniey 10 DEnaTtect T he hachrEt 15 1 B Sty sl Ak instaled
in the printend Oc Accerslinglyithg 20ndtachneeri9 is extremely easy to use. (2) The ink outlet
member 60 in which the link passage 61 is defined is detachable and attachable with respect to the

attachment body 49. Thus, if clogging occurs in the link 25 passage 61 or an operational problem
happens in the stoppel6?, the itk ddtdtimambes 66 cah bdremoved-fabmihé attaeknment doey 49 for

perforning, mainighance, wok, This makes fifuither easy (g,usehe.atiachment 19, thg printer 10.
30(3) The cartridge holder 17 in which the attachménts 19 are installed is immovably fixed to the body

casing 11,5R&ehBt $hé éarriddevry Sihiclf Fsdiprochtastwier prifting Edth dftRe ink tube 62
extending frem theRxiernsb tank: 62 isrthus preveanied o beingupdled dyithecasage, 44 when the

35 carriage 14 is reciprocated. This ensures smooth supply of 25 ,
corresponding ink tube 62 upstream from the distal

{downstream) end 62a of the ink tube 62, which is connected to
10 the. ink outlet member 60. This stabilizes the installation
state of the ink tubes 62, making it further easy to use the

attachments 19.

(5) In the liquid supply apparatus 73, the external tank
15 72 is mounted on the upper mounting portion ©69c of the rack €9
and the printer 10 in which the attachment 19 is installed is
mounted on the intermediate mounting portion 6%b of the rack
69. This forcibly supplies the ink from the external tank 72
to the attachment 19 through the corresponding ink tube 62 due
20 to the liquid head difference between the external Tank 72 and
the attachment 19. This ensures a sufficient ink supply to

the recording head 15 of the printer 10.

(6) The printer 10 is mounted on the intermediate

25 mounting portion 69b of the rack 69. The waste liguid tank 70
is mounted on the lower mounting portion 6%a, which is located
below the intermediate mounting 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)

30 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

35 detection mechanism. The detection mechanism detects a



the ink from the external tank 72 to the attachment 19 through the corresponding ink tube 62.

(4) The installation state of the ink tubes 62 may become 5 unstable due to the flexibility of the
material forming the ink tubes 62. However, each cytgut portion 59 of the attachment body 49
effectively supports the portion of the corresponding ink tube 62 upstream from the distal

(downstream) end 62a of the ink tube 62, which is cannected to. 10 the ink outlet member 60. This
stabilizes PeRSARARGHT St 6f tHefink tides® &W&ﬁhg%rt%gﬁéﬁwk ije Pthe-dttachments 19. (5)
In the liquighstuppty agparatisof3; dbe extesdaldank 46521 isadogtedion tﬂaeeamerm@uﬁ.tmg portion
69c of the rack 6% (?nd the grlnter 10in hICh the %% hment 19 Mnst d is mountﬁg #
intermediate Mou ing portlon T68b oﬁ:ne rack 69 Form ly supplies |n$<afromjt d external tank
72 to the attachmeht d¢8dhimughtthe Totreshording 1%k tuttes62 dae 20110 2hé figuidsheaurdifference

betw “t %e ({1 %gé%'&k L2200 Q‘t?ff Ch”&?@wégeIh'S er[‘%‘% %fﬁ!ﬁ%@ﬁﬁ%ﬁasupp'y to the
recor 15 of the printer 10. (6) The printer 10 iIs mounted on the inter ate 25 mounting

portion 69@@@@@@%@9 Wrenwaste |rybice@nkreotis THodited wreth46wé P oURtiag PoRibn 69a,

which is located-Relow the intepmggiate, maunting p@&@m@%eﬂﬂqwas@mq&a&h is connected
to the printer 10 through the waste liquid tube 71. Thus, the waste ink (the waste liquid) 30 drained

from the pRAtek 19Ms effeefivel) Sehtierthe WHste figuibtank ﬁo%@%@mﬁﬁéa&%ﬁéréﬁce

between tha prnrter dRand theovaste digqpisktank §0de £ ined (AnThere reay fecases yrwhich the
prlnter 10 II’]C|L19€S %%5 det%ctlon mechanism. The detection mecf%anlsm detects a_ 26
SOC 1s structure prevents € rementioned

erroneous error detection.

. A second embodiment of the present inventicn will
hereafter ke described with reference to Figs. 7{a) and 7(b).
15
Unlike the attachment 19 of the first embodiment, an
attachment 74 of the second embodiment includes a second air
inlet port 75 and an air inlet chamber 76 instead of the
blocking portion 58 of the attachment 19. The remainder of
20 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.
25 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
30 of the attachment body 49 cf 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

35 chamber defined in the casing 39 of the cartridge 18.



pressurization error (for example, air leakage) when the amount of the pressurized air supplied by the
pressurization pump 20 exceeds a predetermined level. When the cartridge 18 is replaced by the
attachment 19, the pressurization error may 5 be detected erroneously. However, in the illustrated
embodiment, when the attachment 19 is inserted (accommodated) in the socket 22 of the cartridge
holder 17, the blocking portion 58 of the front surface 49a of the attachment body 49 blocks the air
outlet port 26 defined in the slider 23 of the 10 socket 22. This structure prevents the aforementioned
erroneous error deteationin tAsesend embadimentefibe prasenttihventionaxiirheneafier bes

described with reference to Figs. 7(%1 and 7(b)..15 Unli e%} attachment 19 of.tgle first
embodime}}?,saenrgt?agcr%ﬁgﬁt 81d a'geescrle.l)co]ﬁ et%n 5o n%ceﬁ:{]?lnc u%eost% gépceoncoa é:iH:nJIe gr?ort 75 and an
air inlet chamibge 7 6linstebd of tke btotkimgrportide 58rof the aftademened9.iThde remdindetof 20 the

anachment (#ds deniea iodhe congepgadina-parisaling a1achpen: 19 Mg elprensame of ke
reference numere‘fls are given to parts (components) of the second embodiment that are the same as
or like correspordihg pariist thetfirst epssbdimehhana HetailetldescEptién #erésfiwildse omitted. 25

The followjng.description shusfoecuses opthe diffesencerhetween g dirstempediment and{he second

embodiment.  As shown in Figs. 7(a) and 7(b), in the second embodiment, a second air inlet port 75
is defined #thesort stpfack woBs0 Bitetfathifert BoBy a9 ctthé attatRMehE P8, ARGir inlet

chamber 76iis defipged in the-attaghmenrtpady-A% at-a pesition cesiespendingia the gacangkair inlet
port 75. The volume of the air inlet chamber 76 is smaller than the volume of the accommodation
charhBer 412 5Hich 8dved a5the BiRlef 35 chamber defined in the casing 39 of the cartridge 18. 27
Thus, in the second embodiment, when the attachment 74 is inserted (accommodated) in the socket
22 of the cartridgg holder 17, e second At infetpart, 73 defined e front (1) o (6) of
the first embodiment, the second embodiment has the following
advantages.
15
(8) The printer 10 may have a detection mechanism, which
detects a pressurization error (for example, alir leakage) when
the amount of the pressurized air supplied by the
pressurization pump 20 exceeds a predetermined level (for
20 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
25 (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
30 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

35 control system that. detects a pressurization error (for



5 surface 49a of the attachment body 49 is positioned with respect to and connected to the air outlet
port 26 defined in the slider 23 of the socket 22. This allows the pressurized air supplied by the
pressurization pump 20 to flow from the air outlet peyg 26 into the air inlet chamber 76 through the 10
second air inlet port 75. Accordingly, in addition to the advantages (1) to (6) of the first
embodiment, the second embodiment has the following advantages. 15 (8) The printer 10 may
have a det@tG8k hfechhh Wit abtétts ﬁﬁééﬁﬁg‘hﬂ Bn GHOT ¢dr B¥ambis HidRakdgé when the
amount of he-pressutized airsupgliedhy the pressurzaticnipumpLexceeds A predetsrmined level
(for 20 example, a level corres ondin% 60 the vqurPf orf th?1 accommodcftion chamkz%er 41 of the

(& aft

cartridge 18). dh A8 thta§ER is re61 céq(IJHBy € attaciménf'1s, ﬁg%?ensls% I atligﬁf%%ror may be
detected efrbmeoasiyndoweveh en thersécandrerabpdintEinigwith théd attaciiment o4 insieetedir

25(accommodated).in the socket 22 of the cartridge holde , the,acceptable amount of the
préssérizeé%?ﬁ%v%%é%%e% C;(g O% Hhe a%Eéo ng H s 8tcehnl\sooglm%lifhrough

rom the air outlet port the slider'23 into the air mlet chamber

the second airirietport 750f the anachmentbedy. 29 1edt towrhextrsmely istalevatae. Tisis prevents
the 30 aforgmentioned erronaousetror 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 35 control system that. detects a pressurization error (for 28 example, insufficient

pressurization cagsed,by-flackpge fhanaicrathh i the-amaunt of thepresaurized air supplied by the
pressurization pump 20 is,smaller than a predetermined level (for example, the level corresponding to

the Volumé&BPIFEIEPS iMieFBhaRbEr 76 0F tHePattadhméitt 74). The second embodiment is particularly

advantageous in that such detection error is effectively detected.

As shown in Fig. 8, in the third embodiment, an
attachment 77 is a large-sized type formed by integrating a
number of (in the third embodiment, six) the attachments 19

15 - of the first embodiment corresponding teo the guantity of the
sockets 22 of the cartridge holder 17. 1In the attachment 77,
the attachments 1% are aligned in parallel and formed as an
integral body. The attachment 77 incliudes an attachment body
78 and a 1id member 79. The attachment body 78 has a shape

20 defined collectively by six attachment bodies 49 of the
attachment 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.

25

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

30 cartridge holder 17, each of the ink outlet members 60 is
positioned with respect to the corresponding one of the ink
supply needles 34, which are each provided in the
corresponding one of the six sockets 22. 1In the attachment 77,
each ink tube 62, which has the distal end 6Z2a connected to

35 the proximal end 60a of the corresponding ink cutlet member 60,



A third embodiment of the present invention will now be 10 described with reference to Fig. 8. As
shown in Fig. 8, in the third embodiment, an attachment 77 is a large-sized type formed by integrating
a number of (in the third embodiment, six) the attachments 19 15 of the first embodiment
corresponding to the quantity of the sockets 22 of the cartridge holder 17. In the attachment 77, the
attachments 19 are aligned.in parallel and formed as an integral 53% . The attachment 77 includes an
attachment Bod§} 78%4HH& Ad ?ﬁéﬁnﬁgr ?&.%ﬁ?gﬁﬁéﬁﬁeﬁlhﬁg}dﬂfg )ég aC%%a%%tZé) géfined Eollectively
by six attaélsment hodies 49=pfithe attachment £9 of He-tirst enbodiaert? whichtanesaligned in
parallel. The lid m mgert79 ]Eﬁs a si‘kaé)e C(}Elegg\ﬂy ﬁlgfigedegy ﬁix lid gp]embers 50 of the attachment

19 of the first mbodimen , W chare & |Bﬁed In parallél. 5 Ajltﬂbug 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 eaually, spaged in the atiaghment body 78 When the afiachment 77 is

received in the 30 cartridge holder 17, each of the ink outlet members 60 is positioned with respect to
the correspoidiRd dfie ofthe dtkisupply heedies 3adyimidhrareseach provided)indtie Ebfresponding one
of the six sockets 22,Rdh¢ atfachment 77, each ink tube 62, which has the distal end 62a connected
to 35 the proximal end 60a of the corresponding ink outlet member 60,

To replace the multiple (six) cartridges 18 by the
10 attachment 77 in the cartridge holder 17, removal of the
cartridges 18 must be repeated for six times. Contrastingly,
through a single replacement of the attachment 77, the ink
outlet members 60 are simultanecusly connected to the ink
supply needles 34 of the corresponding sockets 22. 1In other
15 words, the attachment 77 is defined as a simply attachable
* multi-color attachment 77 corresponding to the cartridges 18
of the six color inks. The attachment 77 is thus further

quickly installed.

20 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.
25 The attachment bhody 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
30 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

35 portions 83a and the corresponding one of the upper support



29 is introduced out to the exterior through the cutout portions 59 of the attachment body 78. Each ink
tube 62 is thus connected to the external tank 72 (see Fig. 6). 5Accordingly, the third embodiment has
the following advantage in addition to the advantageg (1) to (6) of the first embodiment. To replace the
multiple (six) cartridges 18 by the 10 attachment 77 in the cartridge holder 17, removal of the

cartridges 18 must be repeated for six times. Contrastingly, througﬁ? a singleﬂ:ep acement of the
attachmeR7L 8 Ak biRle em bR BD ard ﬁﬁmﬁgﬁg&@tﬁ‘ﬁoﬁ Sted to e ink“Stpply needles 34

of the corresperding soekets:22. 8 atherd Strerdsothesattachinent Arbis«lefiseg@srersimply

attachable multi-color t‘;> chment 77 corﬁlsg)ondin to thehcartridkges 18, of tﬁ%gri%(thgoainknghe
a

attachment 7738 ts fur e?rq%icr[%\iltilrl}% d° c')eucjlrtﬁ'qer%%o m?er?tto%atﬁe presen hvention will now

be describied witty cefererige totegd. Qitonkhber A&Zshovﬂ}hiiBFigs.fQJaﬂd 19, inl thefburth enibodiment,
an atgonment 3%,003.80 Aliechimien bady 81 anda 1d member 83,23,Ths atagameptbody 81 is
elon oX wit el

shaped lik Ala erally gate a bottom. T member 82 covers an upper opening of the
attachmert boay 1. Refering td Fig.a10] asplaratity 60l the/folrthtérabedifferd, lsix) lower support

portions 833 are farmed,gn a,front surface 812 afdhe,aiachent hady 81,30 and equally spaced in a

lateral direction of the attachment body 81. In correspondence with the lower support portions 83a of
the attachment body 81, a plurality of (in the fourth embodiment, six) upper support portions 83b are

formed on a frontzeng; ettheid-member 82- Eaghofithe lowersuppartgh-pertions 83a and the
COH?%Pongngggépgzﬁf%geéggﬁpg% the lower support portions 83a of the
attachment body 81. An ink outlet member (a link portion) 60
like the one for the attachment 19 of the first embocdiment is
separably supported by each support portion 84. The distal
end (the downstream end) 62Za cof the correspconding ink tube 62,
15 or the liquid supply passage extending from the external tank
72 (see Fig. 6), is connected to the proximal end 60a of the

corresponding ink ocutlet member 60, or the upstream end of the

link passage 61 of the ink outlet member 60.

20 A pair of positioning recesses 85a, 85b are defined in
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)

25 of the front surface 8la of the attachment body 8l1. 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

30 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
35 side of the positioning recess 85b of the opposing end (the



30 portions 83b have opposing semicircular ends. The lower support portions 83a and the
corresponding upper support portions 83b are mutually engaged when the attachment body 81 is
covered by the lid member 82. This defines a plurakity of 5(in the fourth embodiment, six) support ports
83 that are aligned in parallel and spaced equally in the lateral direction of the attachment body 81

(see Fig. 9). A support portion 84 defined hy a flanged groove is 10 defined behind each of the lower
support porfidfs ggg of ﬁ;eF éﬂacr?rﬁeﬁt?bo'%é%if v 21 kgd‘iﬁlldca?ﬁ'lee bér @Alink Porfidh 66 ke the one

for the attachugertil9 ofithe firstErmbedinent is separablyssitpporieddysearh supposttperdian 84. The
distal end (the downstream end).62a of the carresponding ink tube 62, 15 or the liquid supply passage
o s SHSIal T 75 o Fi- B), 1 EORRERLEH 15 he Brokimel ot B0K of i

extending from the external tank ), IS conn e proximal'en
corresponting inkoutlét meniter 60y or tHeonp$tfeam £ndaf-the link passagk 61 vthetink outlet

e opBaf PRl RoSHoNg acepses faa-Aahaia deliisd nanposliadatprphends of the font
surface 81a of the attachment body 81. A waste ink inlet port (a second waste liquid |%Iet portion) 86 is

provided at¢he feft Sbe of ik poditieniag Fecdseegsa df ond eRBFinthigrg, thekiyhteaad) 25 of the

front Surfa’éﬁ@@tod‘a‘l%%ﬁétﬂﬁh@@%@O%Q_l-f-gﬂ% wastenink {ihewastedionich js M%@@P_i”to the _
attachment body 81 through the waste ink inlet port 86. A flanged support groove 87 is defined behind

the waste diCRHFRRBE Ix wabteink that Asrder®B iHenfiea stk ik dutfet AigrhBer 9 60 is

separablystpperted by dhe suppert greeven87 ckheswastediguid tube ¢k which gxtengsifrom the
waste_liquid tank 70 (see F{:?b 6) is connected to the waste ink inlet ?emb%[/%& 31 left end of Fig. 9)
of the“front SaHAce 814 bf M StAHAE oL R Bircuil SUBRIALE rélkiviAg TeddtS §61%defined in

the front sudface §laof the adachmenthody-8ihand below thmsecont-eaniaet partian89sAa
nonﬂhs”%%?é%nwgste liquid inlet portion {(a waste ink inlet port)
defined in a front surface of the cartridge. The cartridge
thus functions as a waste liquid collector. A first contact
15 portion (not shown) is also defined in the front surface of
the cartridge. The first contact portion contacts and presses

the valve opening lever 9%, which will be described later.

The cartridge holder 17 will now be described with
20 reference to Figs. 11 and 12. The attachment 80 i1s received
in the cartridge heolder 17 as a replacement of tThe multi-color

cartridge functioning as a waste liquid collector.

As shown in Fig. 11, in the fourth embodiment, the
25  cartridge helder 17 includes a substantially parazllelepiped
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
30 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

35 a position corresponding to the circuit substrate receiving



5 substrate is received in the circuit substrate receiving recess 90. Like the attachment 77 of the third
embodiment, the attachment 80 of the fourth embodiment is a multi-color attachment 80. The
attachment 80 is mounted on the cartridge holder 1{.as a replacement of a multi-color cartridge (not
10 shown) that incorporates six color-ink packs and has the same configuration as the attachment 80.
The cartridge includes a first waste liquid inlet portion (a waste ink inlet port) defined in a front surface
of the cartfi8§& SFhe’ Ealridde R TiAcHoHE s & Waste liquid collector. A first contact 15 portion (not
shown) is also defined in the front surface of the cartridge. The first contact portion contacts and

presses the valve opening lever 99, which will be described later. The, cartridge holder 17 will now be
Wisrent N 8 R redeiven

described with 20 T#&rent8 %8 F%]se.' A5 15 % e Sttadhim B %drecégiv n tive" ggr(fr?&&en holder

17 as a replacenent 81 thesmulti-odior bartridge functioming@sca wasteohicuid® 2elled@ih Assshown in
Fig. 11, in the fourth.empodiment, the 25 cartridge holder 17 incl subst ng I rallelepiped
ion DA O weh K RIaral AE e e the AACH e B0 o1 e ot

connection por Ichis the attachment e cartri . The
connectiord pastioh=81. has'hifrort seiface 91 anhaefaees tel frohes i fdcecdrzesittheéitbehtent body

81 when the alaNmENt8Q isregeiveddn 30Jhe carftidge holder 17 ARais o BOSIHQNRG projections

92a, 92b are projected from the front surface 91a of the connection portion 91 at positions

correspondihi t8tHe pbiitiofingrbtessdsr854! B5H O A attachimehR 86. A téfrfinalpértion 93 is

projected framythg front suiface 948 at 3513 pesitien sorespending o therciraitsibstrateiregeiving
32 recess 90 of the attachment 80. Thus, when the attachment 80 is mounted, on the connection

portiohh 91 FB&cH b Fdidositititd Bldlediftris 1921 82655 8 Fftedtn thd E5rBEFSHMG Bfe of the
positioning-regesses 85a0850 clihie £estricts rmevemeniofihe attashment8@ dmatiretten crossing

ﬂminsaTq%%%kgﬁgég ag%cgwgn£§9nter 10 for transmitting and receiving
information regarding the ink consumpticn or the like.
Although not illustrated, an engagement portion is provided in
15 the attachment 80 and an engagement lever is formed in the
connection porticon 91. Through engagement between the
engagement portion and the engagement lever, the attachment 80
is immovably mecunted on the connection portion 91 of the
cartridge holder 17.
20
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
25 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
30 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

35 portion 91, the waste ink outlet needle 24 is fitted in the



(in Fig. 11, a horizontal direction). In this state, the terminal portion 93 contacts the circuit substrate
received in 10 the circuit substrate receiving recess 90, thus permitting communication between the
attachment 80 and the controller (not shown) of theqprinter 10 for transmitting and receiving
information regarding the ink consumption or the like. Although not illustrated, an engagement portion
is provided in 15 the attachment 80 and an engagement lever is formed in the conn%%taion portion 91.

Through efgagemeRkbétiveen Mg engafement portioh-and tHe Engadeientiélerfife attachment 80

is immovaplyimesrtedoon teseonnection perionak obthencartridgetholdeb ke 208 toA wtaste ink
outlet needle (%W ste qu(grid out et{.)grtigsn 94kjs rojected from the front surface 91a of the connection
t

portion 914t A positioh ¢ récsa&)ndlngt waste in ine]‘rpca)l’hg GOP%ewgt?ac%melrﬁlgO. Ink supply
needles (liquitk25 inlet pirtions)i9=aretprojeictéd froppthesfrontsurfate @ laxdtguositibnsacokresponding
to the_suppart ports 83. A non-illustrated inlet bore |s, defi in the-distal end of.each.of;the ink supply
needlgss 9 %ng%ra%g%eAstBi%ude 6§§s%%%% 96 are ]éfiertlélrg?% 3% conoifé@ctién p%frt%n 911 |%1
correspongesca 3@ withithe ink Beppiy needies=d5 MHasroxintdl ertofigachnink @dppiycheedle 95 is

connectedadhe goiresponding inkRassage,00..33 waske inkdniet pRRES; Jeoasiedak dipined

from the printer 10 is sent from the waste ink inlet member 88 to the waste liquid tank 70 (see Fig. 6)
through th&hests fiqlideube 7me MRamiile, HekinR Sopplied iB/AH® eXternal tank 5 72 through the
corresponding ink tube 62 flows in the link passages 61 of the ink outlet members 60 and is introduced

into each of the ink passages 96 of the connection pagrtion 91 through the corresponding, ink supply
needl&s 95. A passage valve 97 1s provided in the connection portion

91. A communicating portion 98 is projected from the front
surface 2%la of the connection porticn 91. After having been
introduced into each ink passage 926, the ink passes through
the passage valve 97 and is supplied to the recording head 15

15 of the printer 10 through the communicating portion 98. In
order to stop a backflow of the ink, when the attachment 80
(or the cartridge) is not received in the connection portion
91, the passage valve 97 is held in a closed state for
maintaining the ink passages 96 in a closed state. Thus,

20 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

25 open tThe 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

30 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

35 operating piece 9%a and the operated piece 2% are) urged by



10A passage valve 97 is provided in the connection portion 91. A communicating portion 98 is
projected from the front surface 91a of the connection portion 91. After having been introduced into
each ink passage 96, the ink passes through the pagsage valve 97 and is supplied to the recording
head 15 15 of the printer 10 through the communicating portion 98. In order to stop a backflow of the
ink, when the attachment 80 (or the cartridge) is not received in the connection ﬁortion 91, the

passage ValVe 97 EHeld T & cidsed Stefor Riimtaiting fe ik pHed4bds 88Tin Aklosed state. Thus,
20 referringderd=g.14, ianvalve openingtever (armavallednembenO%isysavidéd i the cannection

portion 91 at a position corresponding to, the econq contact portion 89 of the attachment 80. When
the attachment 80 rlSCO%JPoC\:/?f eldsrl)% t élg%%%g én‘ por %ﬁ 9’% %E)eg vglr\]/(ejl o%gentlc}r}bele(\algre §5%ob%9ates to 25
open the ipk passdtfes 96 thihenmlve eperidg lever 99tiatkides amhdperatimg piscedal &in

operated piecs, 9. and apivargllaft 93¢ With e gperalind piace 98 and dhe operated piece 99b

fixedly 30 connected together, the pivot 99c functions as the pivotal center of the operating
piece 99a and the operated piece 99b. The operating piece 99a is shaped like a plate and a projection

99d projects fromyg, copngr of afrant end afthe operatinggpace 898 -Fhe Aperaling piges. 99a is (the
35 operating piece 99a and the operated piece 99b are) urged by 34 the force generated by a

non-illustr&@anf gy privg HorRTally in e difsctiohtihditatsl By tierdv of Fig BHeEen

counterclogkwisg-direstien).crhesftsontrendef theperating:piece P9ays dhiummainiained in a state
slightly inclined with 5 respect to the insert direction of the attachment 80. In this st%te, b%( installing

the attachmht 86 tHe-CorsetiBh HOTHOT 81 of itk Sdrtridie ABIEF E7ReRsttbhd ¢ontatt portion

89 of the attashment 80dp braught iIdoer 99. This pivots the operating piece
99a about the pivotal shaft 99¢ in a clockwise direction. The
operated piece 99b is thus caused to pivot in the clockwise
direction, switching the passage valve 97 from the closed

15 state to the open state. This connects the recording head 15
of the printer 10 to the ink supply needles 95 through the

corresponding ink passages 96, thus permitting the ink supply.

Accordingly, in addition to the substantially equivalent
20 advantages as the advantages (1) to {6) of the first

embodiment, the fourth embodiment has the following advantages.

(11) When installing the attachment 80 in the connection

porticon 91 of the cartridge holder 17, the second contact

25 portion 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

30 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.

35



10 contact with the projection 99d of the operating piece 99a of the valve opening lever 99. This pivots
the operating piece 99a about the pivotal shaft 99c in a clockwise direction. The operated piece 99b is
thus caused to pivot in the clockwise direction, switghing the passage valve 97 from the closed 15
state to the open state. This connects the recording head 15 of the printer 10 to the ink supply needles
95 through the corresponding ink passages 96, thus permitting the ink supply. . _ Accordingly, in
addiion 1o the substantial eAliVAIGHE 20 ack Antdgeb i the BtvaHERDRE (13 1o (6 HF thefrs
embodimeny, thedotitile embogémenthas thefolewingradv@antages: o r d (A ) Whenfinstadling the
attachment 1?49 in the cgn%%ction porti%n ?} of the cartrid%ﬁr holder 1@, th]_g secondtconctlact 25 portion 89
of the atta%hmaeﬁP %%ressesjtﬁe %/%ﬂsveaopeenlngj51 fever BoFur e r([:%rl?neé%ionapo':qfﬁ%:n 9148 Switch to the
open statef Thig-effedctivelyapermitsacommunipation detweert the inkisuppheneedles 95 and the

recording h 15 through_the ink passages_96. Accordingly, modificati f the printer 10 is 30
unnec%essaer%/%vc\i/ Ceénli‘ﬁ%t;f%insget % gﬁga;ﬁrln%rﬁ%%% t?eg %dzuarlt%dé:éi oldﬁl 1% Paci/lil g th%hp;gasg,gasg%e%alve 97
as a repladémentioftalbartridge Alss, thaeitaghivess 80 stipbrostes ArcinkdAER flonk That & the

attachment 80,s generally.appligable fo different printgrs. 35 (14) The attachment 80 includes the

waste ink Inlet port 86 and the waste ink inlet member 88. Accordingly, if the attachment 80 is installed
as a replacement of a cartridge functioning as a waste liquid collector, the waste ink is 5 effectively

sent to the waste-guid; tank A0 threugh-thewasiedigyidirpentl alieriravdng passagkthrough the

waste ink inlet port 86 and the waste ink inlet member 88. The illustrated embodiments may be

modifted irf tHe" POFOIIGwiryBims.

As shown in Fig. 13, an area above the link level in the

retainer chamber 72a of the external tank 72 may bhe defined as
an air inlet chamber. An air supply tube 135, or a

15 pressurized air supply tube, supplies pressurized air into the
alr inlet chamber through actuation of an air pump 134 serving
as a pressurization pump. Specifically, the air pump 134 is
connected to the air port 133a of the lid 133, which covers
the upper end cf 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 alr pressure generated by the alr pump

134, instead of atmospheric pressure.

This arrangement fecrcibly supplies the ink from the
25 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.
30
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
35 or adjusted.



As shown in Fig. 13, an area above the link level in the retainer chamber 72a of the external tank 72
may be defined as an air inlet chamber. An air supply tube 135, or a 15 pressurized air supply tube,
supplies pressurized air into the air inlet chamber thygugh actuation of an air pump 134 serving as a
pressurization pump. Specifically, the air pump 134 is connected to the air port 133a of the lid 133,
which covers 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 pump 134,
instead of atmosphiefic pressureadbisharrangementdarcialy suppkesthednk fromi the 2hexternal tank
72 to the a%tachr.r#e t19 (gr 74 oréhe attgchm%nt 77 or SQ)Pthrou h the corresPondin_g ink tube 62 by
the pressurf%ﬁﬁ(% c?rcéréensélrlﬁg 363/ the Spresss%vfiirzleé%ir. Nsutficiént iRk sappl?/]ig?he recording head
15 of the prigerctiCig thug supplessed. 3¢ reltés thes unneckssarytte Bnsurech alifferendd between

the h%ight é){ the %itgj&naéﬁan g% Engztge (Qgigct}% é:)f g;(et%t]g%%Qm. %tr&g'ﬂs.o’ %%ontrol_ling operation of
the air pump ]isﬁ supply of the in supply pressure can be easily suspended 35 or adjusted. 36
Fig. 14 is anstheumbdifiédeembadimient pedornihgliherforditsie aike stippip. Asddhowhén the drawing, a

large-capagity ink pack, 130Q,is teceivedip the refaingr chamber (&hem.air infetchamber)f 2a;f the

external tank 72. The pressurized air is introduced from the air pump 134, the pressurization pump,

into the refalferséhapdber 78ethtcligh thetdiE sdsply Bitse 35, THRISURE diprédsde ptbduced by
the air punpp 434 s itiagsiced dntpdhe .exterpaliank iiZ: 40 whick isca sgaled:casing;toymed of hard
material. This squeezes the ink Ik out of the ink pack 130 and sends the ink Ik to the attachment 19. In

this dse, THEL& presstire ffat Squed s thefink e $5 ofit ADRFHEARR Hhdk 130 BHstires generation of

supply squeezes the ink Ik out of the ink pack 130 and sends the ink
' Tk to the attachment 19.

In this case, the air pressure that sgueezes the ink Tk
15 out from the ink pack 130 ensures generation of supply
pressure of the ink Ik, which is supplied to the attachment 19.
Tt is thus unnecessary to provide a difference between the
height of the external tank 72 and the height of the
attachment 19. Further, by controlling operation of the air
20 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
25 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
30 opressurization 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

35 upstream from the liquid pump 137. The ink is then forcibly



pressure of the ink Ik, which is supplied to the attachment 19. It is thus unnecessary to provide a
difference between the height of the external tank 72 and the height of the attachment 19. Further, by
controlling operation of the air 20 pump 134, supplysef 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 25 connects the large-capacity ink pack 130 rec ivgd in the
retainer ciatRBeriEsh §PthblekéerhbPEMReP o' tRe %&tﬁé\ch%géht %)(74?@}??",‘%0)?% 8ﬁ8§lfy, the

external tapkwizsisdefinedasanapen casing. Pheynkitkis seatfromahadnk;pak;/130 in the external
tank 72 to the attachment 19 through 30 pressurization py the liquid pump 137, This ures
generatioﬁ8ﬁ55%bﬂﬂpr%@§ﬁraetgﬁﬂe?prﬁ< ﬁj)e %Ilnqtlﬁllsgcgs%? hrl%()jﬂpéh agc]tl%%rlo% gfineaﬁauid pump
137, the inkrig dsawp frpnp thesiak pack 1 38z which isdecated 8% upsteedim froadthe liquid pump 137.
The i%f is then forcibly 37 supplied to the attachment 19 (74, 77, 80), which is located downstream

from the liquid pump 137. Accordingly, by controlling operation of the liquid pump 137, supply of the
ink supply pressute isaedsilyisuspended opadjusted. aste liguid inlet port) may be

defined in the attachment body 49 (the attachment body 78} of
the attachment 19 (the attachment 74, 77). A waste ink inlet
member is secured to the attachment body 49 (the attachment
10 body 78). A waste liquid tube (a waste liguid passage) 1is
connected to the ink inlet member, thus sending the waste ink

to the waste liguid tank.

In the fourth embodiment, the valve opening lever 99 is
15 employed as the movable member that selectively opens and
closes the ink passages (the ligquid passages) 96 by being
pressed by or released from the second contact portion 89 of
the attachment 80. However, the movable member may be defined
by any suitable component other than the valve opening lever
20 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
25 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
30 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.
35



A waste ink inlet port (a waste liquid inlet port) may be defined in the attachment body 49 (the
attachment body 78) of the attachment 19 (the attachment 74, 77). A waste ink inlet member is
secured to the attachment body 49 (the attachments}0 body 78). A waste liquid tube (a waste liquid
passage) is connected to the ink inlet member, thus sending the waste ink to the waste liquid tank. In
the fourth embodiment, the valve opening lever 99 is 15 employed asgthe movable membe[lt6hat

selectively opens dhd-&B9eé the ik pHd8aged (ihi& MGt Tassifes)'de 5) befiy bresdgd by‘or
released from the seeanchcamactpertion 89:of the attachmenb8@., Hawever, thel movablearhember

may be defined by.any suitable component other than the valv ening lever 20 99, su s a
com ponen%f‘r‘jiléjteselr(?ct?’if/%e]I%/‘%pStnlglseanizjl%[:]l%sgé31 %Seaggsségelvsal\(/see %%?ﬁr%hgeﬁ\%ﬁ%eéﬁrﬁo%%ﬁnﬁe% caused
by pressingembthie setomd contaci pditiei8®.vn tHe seesrapimodimentitheevalie ofatte air inlet 25
champer 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 oflthe attaekinient bbdiesB/49e78, @Imesbel slisEoTRABY o b Support grooves may

be provided.ip.addifign-tofhgcukeut ppgtions; 59.  The cartridge holder 17 may be arranged in the
carriage 14 of the printer 10. 38  As long as the ink outlet member 60, which serves as the link

portion and the liquid outlet member, has a cylindrical shape in which the link passage 61 is defined,

the ink outlet mergber; 69 nepy-be defined by fer example, @ sinpte pipededyabus The link portion
may be formed integrall¥ with the attachment body 49, 78, %1. , . .
10 according to a fifth embodiment of the present invention will

hereafter be described with reference to the attached drawings.

As shown in Fig. 16, the printer 10 serving as an inkjet

recording apparatus includes a recording head 15, or a liquid

15 ejecting portion, a sub tank 103, a pressurization pump 20, or
an air pressurizing portion, and a cartridge holder 17. The
cartridge holder 17 holds a plurality of attachments 120, or

liquid containers according to the fifth embodiment.

20 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

25 75 and a second liquid outlet port 54 are defined in one end
of the sealed casing 121. Externally produced pressurized air
is introduced into the sealed casing 121 through the second
alr inlet port 75. The pressurized air thus produces pressure
that acts to send the ink {(the liguid) Ik from the ink pack

30 122 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

35 103 and the pressurization pump 20.



A liquid container and a liquid supply apparatus 10 according to a fifth embodiment of the present
invention will hereafter be described with reference to the attached drawings. As shown in Fig. 16,
the printer 10 serving as an inkjet recording apparatus includes a recording head 15, or a liquid 15
ejecting portion, a sub tank 103, a pressurization pump 20, or an air pressurizing portion, and a
cartridge holder 17. The cartridge holder 17 holds a plurality of attachments 120, or liquid containers
according to the fifth embodiment. 20Each of the attachments 120 has an outline identical to that of
the typical cartridge 18kef Rige2%: A usiiatedlin Fig 17] @ach attachiendbd2@ i9 fosmesl by
accommo%ai\tpﬂlaeréinﬁpac(# 12 ormednoJ flg%ib%%‘ranateriaﬂ in a sealed c?tsé'rig 1§1éwhg:h is formed of

hard resin"&'second &ir irfet p8r 75and A secondﬁieq%lqeout{featsplc)%% are defingt i one end of

the sealedaddsing b2 tEXtéfhallyPreduced plessarizetbail isimtrbdaned Ireto ¢hv& sealed casing 121
through thgﬁsecgnggg ia‘&ﬁgof%“’- Qgﬁ%ﬁsqggdﬂir@ IS RI g G&S RISs uresthat agts to send the
dy Ik C%tl#roug% t% (?quuid'

ink (the liquid) Ik from the ink pack 30 122 t0 the exterio h'the secon outlet port 54.
When the aitachmeatsvE20l dfe etekiedvn des cattridge hdlder 17 of @ printep 1D, thedsecond liquid

outlet portpd.and, the,second-ain nEtRort, 65 gresronngeted io thesubtank 39103 gnd the
pressurization pump 20. 39 Unlike the cartridges 18, a liquid supply port 125 is
greater than the internal pressure. The check valve 126

closes when the internal pressure greater than the external

10 pressure.

As illustrated in Fig. 16, the external tank 72 1is
connacted to the liquid supply port 125 of each attachment 120
through the corresponding ink tube 62. Thus, the attachment

15 120, the ink tube 62, and the external tank 72 define the
liquid supply apparatus 73,

The supply pressure of the ink (liquid supply) Tk, which

acts to send the ink Tk from the external tank 72 to each

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

25 the second liquid outlet port 54).

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

30 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

35 outlet pressure of the ink Tk produced by the pressurized air,



defined in the other end of the sealed casing 121 of each attachment 120. The ink Ik is supplied from
the exterior to 5 the attachment 120 through the liquid supply port 125. A check valve 126 is provided
in the liquid supply port 125. The check valve 126 apgns when the external pressure is greater than
the internal pressure. The check valve 126 closes when the internal pressure greater than the external

10 pressure. ., As illustrated in Fig. 16, the external tank 72 is connected to the liquid supply port 125
of each attdchiterit 129 tﬁ%u@‘ﬁ‘?ﬁe %]%?rejsﬁlo(né?ﬁg Tk tu %O&.tﬁ%s?%h%eagt%éac%%eﬁt 120, the ink
tube 62, ant theiexterhal tark FR2defingthel liquit Isuppboappdratus T3l hehsupply plessuie 6f the ink
(liquid sup L)lslk vir(l)igh gcgs to eend tpgsinlg}k- fzr%m thIext%rnglrtaaglégzbbg e@gzg 20 attachment 120
through thée |quidpsuppﬁy por% 125; i§grea§’er than ?he atmgsprherlc pressure but smaller than the air
pressure prodeced by #isl pressurnizatith gump 20i(the ottlet presayrensiniie ikllk generated by the

pressyrized air, which agts toymove the ink Ik out from the aftachment 120 through 25 the second

liquid outlet port 54). Operation of each attachment 120 and that of the liquid supply apparatus 73
will now bé& esprirer:Boithelfith- embodiment, each attachment 120 includes the check valve 126
provided in the liquid supply port 125 of the attachment 120. The supply pressure of the ink Ik, which
acts to send the ink Ik from the external tank 72 to the attachment 120 through the liquid supply port
125, is smaller thdR tRe 3BRutEt fresSlife BRPRIHR ICHOMULEN'DY thE PrédsirizBd Hhd 4e™

punp 20 is suspended, the supply pressure of the ink Ik

10 flowing from the external tank 72 {the pressure in the
exterior of the attachment 120) becomes greater than the
pressure in the attachment 120. This opens the check valve

126, thus introducing the ink Ik into the attachment 120.

15 That is, the ink Ik can be supplied to each attachment
120 witheut influencing supply of the ink Ik into the
recording head 15 by air pressure. Therefore, 1f the
cartridge 18 is replaced by the attachment 120, the attachment
120 is perfectly compatible with the pressurization pump 20
20 used in the ink pressurization supply system of the printer 10.

Normal operation of the printer 10 is thus ensured.

Further, since modification of the printer 10 is

unnecessary when replacing each cartridge 18 by the attachment
25 120 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
30 10, the configuration of the liquid supply apparatus 73 is

simplified.

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

35 while ensuring compatibility between the attachments 120 and



which acts to move the ink Ik out from the attachment 120 through the second liquid outlet port 54.
The check valve 126 thus closes if the pressurized air generated by the pressurization pump 20 flows
into the attachment 120, even 5 when the ink Ik is bejng supplied from the external tank 72 to the
attachment 120. When supply of the pressurized air by the pressurization pump 20 is suspended,
the supply pressure of the ink 1k 10 flowin% from ihe external tank 72 (the,pressure in the ex erior of

the attachfmft 12G1BEcotHES GreAEPtan tHE pfessi irjf?hee Rtachenta2o- ThiLspehs the check
valve 126 dhus inrirasiueingithezak lointe thepatfachysenrtnd 20f 16ABat isk thikink ik tar be supplied to

each attachment 120.without.influencing supply e.in Il%'nto he_recording head 15 by air
pressure. ?ﬁérl'lg?grre, %V}éhe cﬁﬁﬁdﬁg ?[gC?élrrneér)g%l—‘ce?dtZ by e at g&r’%é uf?%%hlg %tf;gchment 120 is
perfectly copypatibleawitA the pressatiaation pemp B2 uséd irthelink piéssurization supply system
of theprinter 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 25 120 according to

the present invenfiof carr bptiorial skipply Systerhof @5 ihkak frophaseifarde-eapaciféxtéindi tank 72

is easily epiployed, AlsO, sines thesupply;pressureafdhe ink Huta the ritaghment 220 jg.getifo a value
lower than the pressure produced by the pressurization pump 20 of the printer 30 10, the configuration

of the liquidSuppfFapisstatus 73R sitplifict.c25 1 78ccdotdingly! e REESTHEASSR(Pdrd th liquid
supply appafatusii-ean bgemployed witbeutimpdifwagdhe priater Qs 3brwhilesensuring campatibility
between the attachments 120 and , ,
10 the sealed casing 121, thus sending the ink Ik out from the
ink pack 122. However, as in an attachment 120A of Fig. 18,
the ink Ik may be retained directly in the sealed casing 121,
An alr pack 122A is received in the sealed casing 121 and the
pressurized air is introduced into the air pack 122A. Also in
15 this case, the ink Tk can be introduced ocut of the attachment
120A by the pressure corresponding to the pressure produced by

the air from the pressurization pump 20,

Next, methods for applying the supply pressure of the ink
20 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.

25 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

30 pressure is thus easily adjusted by altering the height of 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

35 of the ink Tk, which is supplied to the attachment 120 (120A}.



41 the liquid supply apparatus 73 and the pressurization pump 20 of the pressurization supply system
of the ink Ik of the printer 10. The attachment 120 and the liquid supply apparatus 73 thus stabilize
supply of the ink Ik. 5 Referring to Fig. 17, in eagh attachment 120 of the fifth embodiment, the ink
Ik is retained in the ink pack 122, which is received in the sealed casing 121. The pressurized air is
introduced into the space defined outside the ink pack 122 in 10 the sealed casing 121, thus sending
the ink Ik out from the ink pack 122. However, as in an attachment 120A of Fig. 18, the ink Ik may be
retained directly inrthe sgaledigasing: 121 .rAp aiF packd 224ais rpeeived in tessdaléd Tasihg 121 and

the pressurbzed air is intr dLi ed into the air gack 12%Aib%|38fnt5 this case the ink Ik can b

introduced 86t dﬂﬁe%?t%%hment ?L%R%?ﬁh %rrleeé:saure correspon&na%) ]%hé/ pPe%%aF’eugfod?Jged by the

air from thetpressikizakipnyduhap 20 sNextemiethods for @pplyand theswply pedssite 6Rthe ink 20 Ik,
which.is s %pli fr% the gxtsta{nal tank 72_of &Q% 'i%“}ﬁﬂ?ﬁ”%ﬁ%ﬁ%@%@%&%@%@ attachment 120
it embo Il e ifica [

res . .
(120A) of Iment, %lescrlabed. Spec y, the respective methods are illustrated in
Figs. 6 anddBuntlsd 251n Fign 61 tHe positionr head tofresportdig #¢ théodiferente-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

30 pressure is thigte&dify-adjbsted hy-diterigithé heightolaRe it/ 5PthBhRk ALHARR®SEernal tank

12, In 9. 13 dhe ainpresswedbatpresses thedakik inthe externadtankng? easyres generation
of the supply pressure 35 of the ink Ik, which is supplied to the attachment 120 120A3r; 4 In Fig.
14, th airHHeEdufe Mat prasSEPIeYink Ik fTHhESnk DatR 130 Endlrdsgsiistation of Léssé?pdply

pressure ofy controclling operation of the ligquid pump 137.

The configurations of the liquid container and the air
inlet port, the liguid ocutlet port, the liquid supply port,
15 the check valve, and the external tank of the liquid supply
apparatus according to the present invention are not
restricted to those of the illustrated embodiments. It is to
be understood that these configurations may be modified in
various forms in accordance with the intent of the presentl

20 invention.

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

25

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

30 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

35 the outline of the typical cartridge 18 of Fig. 25. With



the ink Ik, which is supplied to the attachment 120 (120A). 5 Supply of the supply pressure is thus
easily suspended or adjusted by controlling operation of the air pump 134. In Fig. 15, if the ink IK is
supplied to the attachment 120 (120A) through presgsyrization by the liquid pump 137, 10 supply of the
supply pressure is easily suspended or adjusted by controlling operation of the liquid pump 137. The

configurations of the liquid container. and the air inlet port, the liquid qutlet port, the liquid supply port,
15 the check \VRIVE Shd'the ekfernaltank of B Ui S&p E/ aﬁﬁpl;éafgﬁjspé)cgc rc'islf?g ?onqﬁieapresent
invention aredwtidestrietechtodbose of thesillusteatad £hnlzatimnents: ltkisdo ®€ undesdtdod that these
configurations ma odified in_variqus farms in accordance with.the intent of the present 20
invention. Casiﬂ%u?(? ég’pﬁé a%%giéat&%%%(%lr ?n%ttoggéikthwgrﬁ\é\f(l)dﬁrﬁer#too?%ﬁeg p?eig}]?lrr%/ention will
now be desesbed withireferenceto thiecatiatheddrawingst 2554 gersteosvrain Bigf 1954 liquid supply

apparatus 100 according t ime e ent ipventiqn.isJipngarporated in the printer 10,
The p%nte?iﬁr}r?&? 8%1 tﬁegﬁ%?:oeﬁg%l%%%%%dq%@? Et!r}fe FSE:%? tank 103, the p?essurizgtion pump 30 20, and
the cartridge hbiterads Redetingfto Fig 20, st@enments 220 &fd rdceifed’in th8 EEfAdgE hdlder 17,

instead of typic dJiquig cAINAges. port é@%%ﬁ%ﬁ%@h@@@%&&%% putling identical to 35
the outline of the typical cartridge fs of Fig. 25. With .
supplied from the exterior intc the hollow casing 2Z20A.

10 When the attachment 220 is mounted on the cartridge
holder 17 of the printer 10, the second liguid cutlet port 54
and the second air inlet port 75 of the attachment 220 are
connected to the sub tank 103 and the pressurization pump 20
of the printer 10, respectively.

15

Referring to Fig. 21, a distal end of an air detection
tube 221 is connected to the second air inlet port 75 of each
attachment 220 from inside the hollow casing 220A. A distal
end of the corresponding ink tube 62, or a tubular passage, is

20 connected to the second ligquid 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

25 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
30 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

35 72 retains the ink Ik (the liquid to be supplied) and is



43 reference to Fig. 21, a second liquid outlet port 54 and a second air inlet port 75 are defined at an
end of a hollow casing 220A of each attachment 220, which is formed of hard resin. The second liquid
outlet port 54 serves as a first 5 connection port thrgugh which the ink Ik is sent out of the hollow
casing 220A. The second air inlet port 75 serves as a second connection port through which
pressurized air is supplied from the exterjor into the hollow casing 220A. 10When the attachment 220
is mounted DARE cartriige Hofuet A%°0¥ e HHntst ﬁf‘f&@ge?&g&li%ﬁd% t1EF 55t 54 and the second
air inlet pogt- 7% oh thenattachimem 2205arerconnestecktortbe subdank E08w@nd the preg3urization pump
20 of the printer 10,erea%%ctiv§é}/. 1 5 '

), 3 egercrlcg tg.Frig. %%,Sa distalaendﬂf% %i]{éd%ﬁction tube 221
is connectdd 15 the Sefond air inle port E ‘ot each Attachment 228 ffonT inside olfow casing

220A. A distd endraf2hé Correspomdi§ ink tublect 2, of attabulal pakssagehs 20onnected to the

liquid outlet 54 of t t insi Il [ |
Getotion b6 221 nc g e 2 218 I SckESU GLL of b Pl Saciny 220 Fom o

uced out of the hollow casing 220A from an opposing
end of theth8llew2easing 2RBAPTIS alietéctibmstube 2 2catidithie kK JulslgR2 25saréltBus connected

to a liquid sypply.ARparatus ody A00AOfiFHg. 2Q. 1 The liguidsuppii-apparatus.19Q isformed by
the liquid supply apparatus body 100A, the air detection tubes 221, the 30 ink tubes 62, and the
attachmerfi§ 28072 ta&s fHustraReARFEid. | 10" tRe NHGiHEuppRrappdratils Bdy FO0A HEGdEs the
external tankp/2, a pressure detector 223, and a pressure adjusting portion 225. The external tank 35
72 r?téalins the ink Ik (the liquid to be supplied) and is

The pressure adjusting portion 225 includes a
pressurizing portion 226, a release valve 227, and .a CPU (a
controller) 240, The pressurizing portion 226 pressurizes the
ink Ik in the external tank 72 to a level exceeding the supply

15 pressure of the pressurization pump 20. The release valve 227
adjusts the supply pressure by releasing the pressurization
force generated by the pressurizing portion 226 as needed.

The CPU 240 controcls operation of the pressurizing portion 226
and operation cof the release valve 227 in accordance with a

20 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.

25 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

30 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.

35



44 connected to the second liquid outlet port 54 of each attachment 220 through the corresponding ink
tube 62. The pressure detector 223 detects air pressure applied by the pressurization pump 20 of the
printer 10 through the second 5 air inlet port 75 of the attachment 220 and the air detection tube 221.
The pressure adjusting portion 225 adjusts the supply pressure of the ink Ik, which is sent from the
external tank 72 to the second liquid outlet port 54 of the attachment 220. 10 The pressure adjusting

portion 225 includ&¥S prdSsuliz My sbribR228, 2PER5as Vave22 72 hnE cPU @ controller) 240.
The pressufizing posticn 226 peessutizeas the inkdk dn theraxtgenal tarnke 72 toradevel exceeding the

supply 15 pressure of the pressurization pump 20. The release yalye 227 _adjus e supply pressure
by releasirfgeﬁigaﬁr%%gll}%za i%nif%?:cgt J r%e(:r%:?edcﬁy}: { rel|51r %guﬁzé{n %%?tianal?lZG tggt éeggg, The CPU
240 contrats eperationaof the piessupzingiportidd 226 amod laperatidre ofithle rélease vahee 227 in
accordance with.a .20 detecti ignal generated by the pressure detector. 223..In this mapner, the
suppls prelggﬁ:réerogfl the i?ﬁ(gl%ﬁjsqs%eg?ﬁ a%zjveel %(%glﬁ)l% tﬂg% p%('aggs%u?ec e%c%g %%/Q[l e %rzcsosugg %etector
223. 25In thiersirthesrabadinfent, the vosime biteporion ofike airldaractivsitube 22Aokom the

second airdpjet portinstothe presse delecton 223 equespangdsytotheyolume of the,gpace for

detecting the air pressure. The volume of this portion iS set to a value substantially equal to the volume

of 30 the spagé féPFERR kAR theprelsiifed aik iPiRypiAfcarttiyes1Psee FigSpsy (the

liquid pressurization supply system) provided by the
10 pressurization pump 20 of the printer 10. This ensures normal

operation of the printer 10.

That is, replaceabkility between the ink pressurization

supply system of the cartridge 18 and the ink pressurization

15 supply system of the liquid supply apparatus 100 is ensured.
The ink Tk is thus suppiied from the external tank 72 to the
recording head 15, allowing the printer 10 te operate normally.
Particularly, the pressure adjusting portion 225 supplies the
ink Ik tc the recording head 15 by the pressure equal to the

20 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

25  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
30 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

35 accurately contreolled.



Next, operation of the liquid supply apparatus 100 of the sixth embodiment will be explained. 45
When the liquid supply apparatus 100 of the sixth embodiment is received in the cartridge holder 17 as
a replacement of the typical cartridges 18 (see Fig. 25), the pressure adjusting portion 225 supplies
the ink Ik to the 5 recording head 15 by the supply pressure corresponding to the air pressure set by
the printer 10. An ink pressurization supply system provided by the liquid supply apparatus 100 is thus
compatible with the ink pressurization supply system (the liquid pressurization supply system)
provided by the 10pressurizationqauinp 20:0f the pesten 40. Fhisténsused naenrallaperation of the
printer 10. Tk@ég,%geplaéeatr)lilit?/ betwgen the inkhpr I%%urj:zatio(rgastjpgls}/r stem of tq% cartridge 18

and the inE}ffreé:susurlza 1617 s%pp fs,ey]%?en%oo? tk‘?’elﬁqui suppréLpparatus 1001 Bhsured. The ink Ik

is thus suﬁmie_@l,frdrﬁ tfttélext\ebﬂmlntankgfzt_Ibeh@p@mdiﬁgdﬂfea@hE,:mlpwmg Ehiemrintéel_o to operate
normally. gé‘@&“‘%'y»f8“6%?1@5639@5%%@”1938%@9812 ﬁpfé'egé'é%%}{ké?F}ee'?:ee‘%%d'%go*}?ad 15

by the pressure equal to the 20 air pressure generated by the pressurization pump 20 of the printer 10.
Thus, the pHAtIRY perermedndasf theaecording Aedd 28 withnthetdtachiifets: 226 Bécammesidyuivalent

to the printing perforrpance;of the, regerding head Jauth thetypical cytridges. 18, Kurther, the

attachments 220 become usable 25 simply by replacing the cartridges 18, without modifying the

printer 10.5Fhi§ Reakesifp6<siBIe to SAIEY te latde-Eapadh éXte ATHPRHTER Bs afigistion. Further,

in the sixth pmbgeslineRt therprassyee agiysting 39 Horlions225 deterts,the.pin prassuke agplied by the
pressurization pump 20 through the second air inlet port 75 by means of the pressure detector 223.

The SUppl§ Prédsurs SFthehR Ik fladit5bedtin Hecoriahie Wit he det8bt-arEES B ThE Shipply
pressure afthe inkolkds dhies stably.

Next, an example of the pressure adjusting portion 225
that adjusts the supply pressure of the ink Ik, which is
15 supplied from the external tank 72 of the liquid supply
apparatus 100 to the second ligquid outlet port 54 of each
attachment 220, will be explained. As the pressure adjusting
porticn 225, the different structures shown in Figs. 13 toc 15,
22, and 23 may be employed.
20
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

25 tank 72 is lcocated 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

30 Tk in the attachment 220 is supplied 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
35 of the 1lift device 232, Through such adjustment, the extent



35 accurately controlled. 46 Controlling of the air pressure by the printer 10 is executed based on
operation with the typical cartridges 18. Thus, if the volume of the space from the second air inlet 5
port 75 to the pressure detector 223 is greatly differgat from the volume of the space for introducing
the pressurized air in each cartridge 18, erroneous detection of a problem may occur in the printer 10.
However, in the sixth embodiment, since the volumes of these spaces are substantially equal to each

10 other, SiEhTBbRAT 4Eition ITHNSd86 2itowihg e Bfititer 38 t5peratBRtably T S NeR, an

example of the-peessHie adjpsting perionad2aithat adjusts the supply pressure of the ink Ik, which is
15 supplied from the external tank 72 of the liquid supply apparatus 100 to the second liquid outlet port

54 of each attachment 220, will be explained. As the pressure adjusting portion 225, the different
structures shownihikigs. 13 tords; 22] and 23cmay be edeployed 22 inindegr2zrevtifidevice 232

functions as. the pressurizing portion 226. The lift device 232 h Sﬁgas 2a.0n vﬂigh the external
tank 72 is ‘r”’nlé%}ltéaél and : rlﬁ%vgﬁﬂlle%b?ti n 2355 oR v%el%ﬁ(ﬁ%é) gxternél %r%l% 7%?5 mounted. The
external 25ddnisT2 id-lveateddrigierthanshe attachrpeat 220 Tk Ihehis prestife adjistingportion

225, the pegition fiquid head carrespending.to tﬂg} d&fiﬁere%% betyyaen theJgvel gfithe ink Ikindhe
external tank 72 and the level of the ink 30 Ik in the attachment 220 is supplied to the second liquid
outlet portBaisfithe attachien2ROETHIS stueture FrakEsiguRtéckssary’ b Brovitfe power to generate

the supplyaregsfents 220 thus becomes equivalent to that of a case with
10 the typical cartridges 18.

In Fig. 13, the air pump 134 functions as the
pressurizing portion 226. In this pressure adjusting portion
225, the supply pressure of the ink Ik sent to the second

15 liquid outlet port 54 of the attachment 220 is ensured by the
air pressure that acts to send the ink Ik out from the
external tank 72. Supply of the supply pressure is thus
easily suspended or adjusted by controlling operation of the
air pump 134.

20

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

25 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
30 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
35 easily suspended or adjusted. Further, through such



47 of the position liquid head, which acts as the supply pressure of the ink Ik, is regulated. Thus, by
operating the lift device 232 in correspondence 5 with an output of the pressure detector 223, the CPU
240 adjusts the supply pressure of the ink Ik to a leygl equal to the air pressure generated by the
pressurization pump 20. The printing performance of the recording head 15 with the attachments 220

thus becomes equivalent to that of a case with 10 the typical cartridges 18. In Fjg. 13, the air pump
134 functiGR& 58 tHe pRssuliZing B8Ry 256 .eIﬁStH?%epr(éEs&rléeadlegin%kpé:rﬁgn g%S?ﬁ?e%&'pepgy
pressure afdhe ik kesent tethexsecondczliguid optletpant 54« the attackment22@ isiensured by

the air pressure that acts to.send the jnk Ik out from the external tank 72. Supply of the suppl
pressure i8 s ggéilywst;rhls%}énagd b?%ﬁﬁ%%e%e gy ]g}éﬁtcr)&ﬁﬁg %qﬁ%raﬁ%%o&ﬁg ar plunrrig BEDO%é Also
in Fig. 14,1he airpump434 fuictipnsasitherpressurizingnportienc226t Taigpressere ddjustings portion
225 also ensures generation of t u resst the | ' t providing. a difference
betwae%Zn the %%IIE]%'[ o] ﬁ%letlgg g?(éa?nglosagr%é%26%%%11%2%%gr%§o€%%gﬁ%%t§c§r¥gﬁ%2§é I%rrther, the
supply of thetSupphepregsiresis easity shsgedePor adjusted by controlling the operation of the air
pump 134. In Fig. 15, the liquid pump 137 functions as the 30 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 4418 t0%@nd the irklk duiTiont fe éxtefitat ¢k 22 RS, by controlling

operation gh-thedigtid purppcb3+ sypply-of the sHpplyrressite is 3b easily suspendedier adjusted.
Fuﬂ?%nﬂgg%%ﬂ%g?1tank 72 formed of hard material. The air pump 134
introduces fluid pressure such as air pressure into the
external tank 72, thus sending the ink Ik from the ink pack
130 to the second liquid outlet port 54 of the attachment 220.
The pressure adjusting portion 225 includes a valve 239 and a
15 wvalve control section 241. The valve 239 is arranged in the
corresponding ink tube 62, which is a pressurization supply
passage extending from the external tank 72 to the second
liquid outlet port 54 of the attachment 220. The valve
control section 241 controls operation of the valve 239 so
20 that the supply pressure of the ink Ik becomes egqual to the
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.

25 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,

30 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

35 pressure detector 223, the valve control section 241 adjusts



48 controlling, the supply pressure of the ink Ik can be adjusted to the level equal to the air pressure of
the pressurization pump 20, which is introduced through the second air inlet port 75. The resulting
printing performance of the printer 10 thus 5 becomgs equivalent to the printing performance of the
case with the typical cartridges 18. In Fig. 23, the air pump 134 functions as the pressurizing portion
226. The ink pack 130 is received in th£ 10 external t%nk 7§forgwe.d of hardlmatgr@l. The 7ﬁir pump
134 introdbib&s AHIIrEsSIBileheas dir pRssstiPeintd the'axtathal Tamits thGE sehdihg The ink Ik
from the irkpackt30 ta:thie Second liguid euitetrpdri 54rof thecattachiment: 2205 T he préssure adjusting

portion 225 includes a v Ve 239 and a 15 valve control section 241. The valve 239 is arranged in the
rttac qut 0L . o .
correspon?jlng ink tube 62, which is a pressurization supply passage extending from the external tank

72 to the second liquid outlet port 54 of the attachment 220. The valve control section 241 controls

operation of the valv S t e_SL S f. i b es, egualtg the air
presg%Jre generaga g%/%t%%e pgrgés}uggggoﬁ%p%%ggsw i%%h(eis_l%?ro%%g:%d%t?l%%gﬁ tge second air inlet
port 75. TheuaPLy 200 $gsctionsafsd-Bs tHerfallé chbhtrobsaction 48R 25Fhe dhtpdrAp Us%esends the

ink Ik from the:gxternal tank Zz.1othe second Jiguiskautiet pertad.ehibe atiashmant 220Dy pressure

greater than the pressure generated by the pressurization pump 20. 30The pressure detector 223

detects th&&fr preddifredntodudedririfiine Phessifh afibs puRfysd Bt theshinteF 0 $HHBEGH the

second aiiplet PEH-75 ¢f theattachment 220 anflibedalr detectien tubee22 b Bieconteolling:operation
of the valve 239 in correspondence with the Press re detected b theEBSIE)ressure %ztector 223, the
Valvé%ont?dirse]%ﬁgﬁ%ﬁiead}&qgo'duce from the pressurlizatlion pump

through the second air inlet port 75. The resulting printing
performance of the printer 10 thus becomes equivalent to the
printing performance of the case with the typical cartridges
18.
15
Also, the valve controcl section 241 may adjust the supply
pressure of the ink Ik, which is supplied from the external
tank 72 to the second liguid cutlet port 54 of the attachment
220, by controlling the operation of the valve 239 directly by
20 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
25 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.
30
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

35 applicable to different liguid cartridges that supply



49 the supply pressure of the ink Ik, which is supplied from the external tank 72 to the second liquid
outlet port 54 of the attachment 220. 5In this pressure adjusting portion 225, supply of the supply
pressure of the ink Ik is easily suspended or adjusted, by the valve control section 241 that controls
operation of the valve 239. Further, through such controlling, the supply pressure of the ink Ik is

adjusted to the_level equal to the 10 air_pressure intro%uced from therpressurkzgti n pump 20 through
ﬂ?ﬁq. thusPecomes

the second hirifitet Port 753 ThdFeSditing Brinting peHbIMEANES bf the'{tinter
equivalentitodhegxinting pertasnamnde of thecchseywith thel typichl tarndgesn1§ kS ur iAlgo, the valve
control section 241 may a

%ust theéup I ressyre ftrﬁ%in Ik, which is s p@lied f{gglmtfe external
tank 72 to?ﬁggggoﬁldsﬁqlﬁ ecﬂflg?pgrt%% of the attachment ééf,ebf&‘)sn%ollingofﬂe operafllgn of the
valve 239 elirecttt}_rby_dQS thé aﬂqgesSmeFﬂnoda@:(ﬂbyfmelpre]@‘@@r_izatwi{ﬁpmﬁp mgq'fCthé printer 10, for
example. \hyIle ALl 2pPRialle Brarcinadalie Rresent iuention, g AL IIRLRO, the liduid

outlet port, the 25 first air inlet port ments, 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 mayhe copfiguied in differentforms based an ihe infert of theipventieny8Q+  For
example, in the illustrated embodiments, the liquid cartridges have been explained as the cartridges of
the inkjet reeBrdifG apParatisy RHe britdi By HeayBrséhtste IRoWR0T, 158 %S bERfFELFStG0d that the

present invention i SSapplicabletetditierent iguidicartsgdges thad supplype of the
10 invention. Therefore, the present invention is not to be
limited to the details given herein, but may be modified

within the scope and equivalence of the appended claims.



50 different liquids to liquid ejecting portions. The liquids include color material used by a color filter
manufacturing apparatus, electrode material (conduggve paste) for forming electrodes of organic EL
displays or FEDs, and biological 5 organic material used by a biochip manufacturing apparatus. It
should be apparent to those skilled in the art that the present invention may be embodied in many other
specific formspaitheut departing from the spirit or scope of the 10 invention. Therefore, the present
invention is not to be limited to the details given herein, but may be modified within the scope and
equivalence of the appended. claims..51.CLAIMS: 1. An attachment device for recejving liquid from an
cxternal retaier arth ot St R 6 At %:g&&)f%?aqﬁgﬁaﬁﬁs?ﬁ%“aﬁacﬁ%eenﬁ%ae%ice peing

mountable ohtha iiid BlEckS ap PSS alreplater@nt of HGTdFeEahePthat can also supply the
liquid to the RéRidrEjeeton Epparaties thetigule rérenbebeihgraeticHalsty eroGhble @nithe liquid ejection
apparatus, tkg attachmemnearmplising: a readiguidchamber toristqring thedigine rhaviag ftexible walls
that can incrgasg %gggregg ILI‘}'LQIMQHJI‘E% q{ﬁgelli%@qgh@_ﬁ@&ripn .a@kljgygiggylegggrt co_nst.ructed and
adapted to supply.ine ligud tom.(he liawid. charmiper (911G IGuid eGctAN.apRRIRINS ;& iquid supply

port constructed and adapted to receive the liquid into the liquid chamber from an external retainer, the

external retaﬂ?é’raﬁgiﬁﬁsarraﬁﬁeatetsagm%ﬁrb? the"tRfutd €féction apparatus;  a check valve provided
between the liquid Butiéeft aHtPiREHqditrs ATy putt, ShRefeifithe cRetkivalvelisebnstructed and
adapted to prevérst thesliquidrinithediepse cloadnierctrerstionirrg v tewersefiotthe éxtevial retainer; an

air chamber aghiagent to the liquid chamber, the air chamber constructed and adapted to apply pressure
greater than atmosphetig,prgssiyie 1 the liquid jndhe liquid chambar as pressudzed Al isjatroduced into
the air chamber; and an.air inlet p%rtc ogsktjrglgted angea apteddso that air havm% ressure greater

. igulid frgom the liguil m ot iquid ejection us: . .
than the air pre%sure in the ait charmber can enter tﬁe air chamber and fHcréase the air pressure in the air

chamber and thereBy treieESeSifPe2RFé drPiHE-figGitcchaRBer t6Rae e theffifid t6 ffk through the

HqukjouﬂetQQQuid into the liquid chamber from an external retainer, the
external retainer being arranged external of the liquid ejection
apparatus;

a check valve provided between the liquid outlet port and
the liquid supply port, wherein the check valve is constructed
and adapted to prevent the liquid in the liquid chamber from
flowing in reverse to the external retainer;

an air chamber adjacent to the liquid chamber, the air
chamber constructed and adapted to apply pressure greater than
atmospheric pressure to the liquid in the liquid chamber as
pressurized air is introduced into the air chamber; and

an air inlet port constructed and adapted so that air
having pressure greater than the air pressure in the air chamber
can enter the air chamber and increase the air pressure in the
air chamber and thereby increase the pressure on the liquid
chamber to cause the liquid to flow through the liquid outlet
port.

2. The attachment device according to claim 1, wherein the
check valve becomes open when an external pressure of the liquid
supply port is greater than an internal pressure of the liquid
outlet port, and is closed when the internal pressure is greater

than the external pressure.



2. The attachment device according to claim 1, wherein the check valve becomes open when an external
pressure of the liquid supply port is greater than an i %ernal pressure of the liquid outlet port, and is closed
when the internal pressure is greater than the external pressure. 52 3. The attachment device according
to claim 1, wherein the attachment is shaped substantially identical to the liquid retainer. 4. A liquid

supply apparatus, comapssing:lihe aitatdvient devicedaeeprdngiaetaim, lwherdhe external retainer being

capable of refainipgagreater volyog cfihediguid thay thediguid fetaierand 1qu1%1"qUid supply
passage conn ctlln the attachment to the external retainer, wherein the liquid retained in the external
retainer is supplie {o the attachment via the liquid supply passage.

4. A liquid supply apparatus, comprising:

the attachment device according to claim 1;

the external retainer being capable of retaining a greater
volume of the liquid than the liquid retainer; and

a liquid supply passage connecting the attachment to the
external retainer, wherein the liquid retained in the external
retainer is supplied to the attachment via the liquid supply

passage.





