DESCRI PTI ON LI QUI D CONTAI NER, LI QUI D SUPPLYI NG SYSTEM AND ClI RCUI T
BOARD FOR LI QUI D CONTAI NER [ TECHNI CAL FI ELD] 10The present invention
relates to a liquid container, a |iquid supplying system conprising
the container, a manufacturing nmethod for the container, a circuit
board for the container and a liquid containing cartridge. Mre
particularly, the present 15 inventioh relates to a liquid container
which is usable with ink jet recordi ng and which is capabl e of
notifying a state of the liquid container such as a renaining ink
anount of the ink container, by light emtting neans such as a LED,
to a liquid supplying 20 system conpgdckirpgrdfe container, to a

manuf acturing nmethod of the container, to a circuit board for the
container, and to a liquid containing cartridge conprising the
contai ner. 25 [ BACKGROUND ART] Wth recent wi der use of digital
canera, the demand is increasing PHULS FAITAHEERt h t he digital

LIQUID SUPPLYING SYSTEM
5 AND

CIRCUIT BOARD FOR LIQUID CONTAINER

[TECHNICAL FIELD]

10 The present invention relates to a liquid
container, -a liquid supplying system comprising the
container, a manufacturing metheod for the container, a
circuit board for the container and a ligquid
containing cartridge. More particularly, the present

15 invention relates to a liquid container which is
usable with ink jet recording and which is capable of
notifying a state of the liquid container such as a
remaining ink amount of the ink container, by light
emitting means such as a LED, fto a liquid supplying

20 systeﬁ'comprising the container, to a manufacturing
method of the container, to a circuit beoard for the
container, and to a liquid containing cartridge

comprising the container.

25 [BACKGRQUND ART]
With recent wider use of digital camera, the

demand i1s increasing for printing with the digital



2 camera being directly connected with a printer (recording device),
that is, non-PC printing. Another increasing demand is for printing
by setting a card type information nenory nedi um det achably nount abl e
to s a digital canera directly in a printer to transfer the data, and
printing them (another non-PC recordipg). General ly, the ink

remai ning anount in the ink container®of the printer is checked on a
di splay through a personal conputer. In the case of the non-PC 10
printing, this is not possible. However, capability of checking the
ink remaining amount in the ink container is desired even in the

non- PC printi ng.cafiers bsidpeciduwsetiy coheegdbest widh bepxwdee of the fact
that ink remaining amount in the ink container is small, the 15 user
can exchange thel5emRredpd davéren tHhay £FestPohe PFidringo ARRLNRG

printing operation., 80; hiaerBhlintd ! BELI Sl D dilg GoULpg of

printing operati'on on a et can be"avol ventional to

notify the user WQjpeSURRonatdoft @éifo9f mbBeun MeteeRiR N@iouHShBle &0
di spl ay el enent such as a LED. For exanple, Japanese Lai d-open Patent

Application lHei a4-d2g5180 ahrechodisedtigt in nk rodntear ney twanekher sthe
integral with a recording head is provided wth two LED el enents,
whi ch are swi t clféd3on2p@pRHdIEARY 2558 (PRR™1STk "PRAET MStgrahdeht in two

st eps. Japaneseidr?%iegé(l)?gﬁn Jat ent m@lggfg&:’m U%goﬁsn%@%gkal SO

di scl oses that con ner 'S provi which is
swi tched on depenR@itRgnen dhenenkr IR Nk Ncha@UNdn Al spagg al so

di scl oses that four ink containers used with one recordi ng device are
provi ded with sdhdoghps rarsspettdompluger. In the case of the non-PC
10 printing, this is not possible. However, capabilify of
checking the ink remaining amount in the ink container
is desired even in the non-PC printing. This is
because if the user can be aware of the fact that ink
remaining amount in the ink container is small, the
15 user can exchénge the ink container with a fresh cne
prior to stating printing operation, so that printing
failure during the course of printing operation on a
sheet can be avoided.
It is conventional to notify the user of such a
20 gtatenof the ink container using a display element
such as a LED. For example, Japanese Laid—oPen Patent
Application Hei 4-275156 discloses that ink container
which is integral with a récording head is provided
with two LED elements, which are switched on depending
25 on the ink remaining amount in two steps. Japanese
Laid-open Patent Application 2002-301823 also

discloses that ink container is provided with a lamp



5In addition, in order to neet a demand for high imge quality, |ight
magenta i nk, light cyan ink and so on becone used in addition to the
conventional four color (black, yellow, magenta and cyan) i nks.

Furt hernore, uses of special color inks such as red 10 ink or blue
ink are proposed. In such a case, seven - eight color ink containers
are used individually in an ink jet p}inter. Then, a nmechani sm for
preventing the ink containers from being nounted at erroneous
positions is desired. US Patent No. 15 6302535 di scl oses that
engagi ng configurations between the carriage and the ink containers
are made differenichrismsedcthad her def@nddagngn she enkona@ishifgunt i ng
(incorrect position) is prevented, when the ink containers are

mount ed on the a@e¥itageTheoRPEnalfreishEosetk 18kt BPwerinks provi ded

ith a |anp, descrihed above,  the mai ly sid trall
has o i dent i £y SORES VIO SCBRT TISr AT CREPECT L Gt 55c 2 HDHEAMI g a

smal | amount of i e dnlg l;gﬁgy)gégbgatigélyslnecessary to identify the
i nk container 25 for which the signal for turning the right |anp on.

I f, for exanmple, the inhk zxundtabmerin srd@tinocdeon @ demang posidiighn,
there is a liability that small ink 4 remaining anmount is displayed
for anot her inkimagr &UdéitwhildlghéomE@EMe ankuflfigbt efYamipnerdf t he
i nk. Therefore, the zpkg%iqp contro d.fornt e qgs%la iqgﬁde&i eusuch
as a |anp has t8°haAV&ESIT et S M nfGrmdel on® of & A& ERFTI%%E "po2iti ons
of the ink contgh\§F Stp1ASk! Ov 180! Usddeneal d agauli Dekd.he correct

Furthermore, uses of special color inks such as red

10 ink or blue ink are proposed. In such a case,
seven — eight color ink containers are used
individually in an ink jet printer. Then, & mechanism
for preventing the ink containers from being mounted
at erroneous positions is desired. US Patent No.

15 6302535 discloses that engaging configurations between
the carriage and the ink containers are made different
from each other. By doing so, erroneous mounting
{incorrect positicon) is prevented, when the .ink
containers are mounted on the carriage.

20 ) Even when the ink container is provided with a
lamp, as described above, the main assembly side
controller has to identify the ink container which is
recognized as containing a small amount of the ink. To
do this, it is necessary to identify the ink container

25 for which the signal for turning the right lamp on. If,
for example, the ink container is mounted on a wrong

position, there is a liability that small ink



carried positions of the ink containers, there is a structure in

whi ch the mutual configuration relations 10 between the carrying
portions and the associated i nk containers are made different
depending on the carrying positions. However, in such a case, it is
required to manufacture ink containers which are different depending
on the color and/or kind of the 15 ink, with the result of

di sadvantages in terns of manufacturing efficiency

and/ or cost.

As anot her structure for acconplishing this, a signal line of a
circuit which will be, cl gsed gy cOo ne t|o gt%ﬁagbthegglectrical

contact of the iSRS RS RS T asdeP naln asse

de el ectrica

contact at the GRREYiAKr RAILCh Q&x@fm@ §asdrirag ey atrrn:%nlt' Ke i
provi ded substantially independently for each of the carrying

posi tions. For exanplTeertfiers) gmal ehiswohoronteadi figri tike col or
informati on of an ink 25 container out 6f the ink container, for

control | ing thedaepiatingh dgige L E5hi §Sp€r‘01\f‘im6eﬂa'~’r o

carrying pOSItlonﬁgfmatlon P%etEaSt&%gg d51E§o$Qe:$

i nformati on doeg” reet riying position

S3¥R @Wrﬁ%ﬂi
d .5 col or
g%err%ﬁeous

mount i ng of the J,pkageuutai ner i s discrimnated. However, this

structure results in increased 5 nunber of signal

ines. As mentioned

herei nbefore, recent ifk jeta ptrotens dortassurikg tbe eorgreat er

nunber of kinds of inks to inprove the print quality.

The i ncrease of

the nunber of tKersighaIOSitAess e tBasbsk (RBLRHR paltbPERI BT 13 in

such printers.

%@ructure in which the mutual configuration relations

10 between the carrving portions and the associated ink
containers are made different depending on the
carrying positions. However, in such a case, it is
required to manufacture ink containers which are
different depending on the color and/or kind of the

15 ink, with the result of disadvantages in terms of
manufacturing efficiency and/or cost.

As another structure for accomplishing this, a
signal line of a circuit which will be closed by
connection between the electrical contact of the ink

20 cdntainer and the main assembly side electrical
contact at the carrying position of a carriage or the
like, is provided substantially independently for each
of the carrying positions. For example, the signal
line for reading ink color information of an ink

25 container out of the ink'container,.for controlling

the actuation of a LED is provided for each of the

carrying positions. With such a structure, if the read



10 the other hand, in order to reduce the nunber of wiring |eads, it
woul d be effective to enploy a so-called common signal line using a
bus connection, but sinple use of such a conmmon signal |ine as bus
connection cannot determines the ink containers or the 15 carrying
positions of the ink containers. [D SCLOSURE OF THE | NVENTI O\]
Accordingly, it is a principal object3of the present invention to
provide a liquid container, a 20 liquid supplying system conprising
the container, a manufacturing nmethod for the container, a circuit
board for the container and a |iquid containing cartridge, wherein
l'ight em ssion cQiikoknRfrnfditsBh 8¥ddd nd@ VRS  AYCEa RS, 1lnEDp8% £ AN T i ed
out through 25 non-contact comruni cation using a cormon antenna for a
plurality of carthei agreesivsi nnsntfiorg biiethenkneoodat aieves. iAccording to
anot her aspect of the present invention, 6 there is provided a

| i quid cont ai nerdisgrifrrat@dsuppl yi ng system conprising the contai ner,
a manufactUing nethodHEQr épetggntsiﬂﬁk 2 qgrﬁgit.bOﬁ{d Egr t he
container and a quuid.coﬁYaﬂninQSS- carPr|d§§P whet 8i 1 t1e F?ght

en ssi on contg Olnyhgbr t b digtRh ayi g .deyd est sseehbeet fsk et he basis
of determ nation of the carried positions of the ink containers.
According to an mspettird jeheppiresenst of mtentlibea,udk) at heretes provi ded
a liquid contai ner detachably nountable to a recordi ng-apparatus.to
which a. plural ityPer ¢f dkdrdscohtidikiers HPgodet B ABILPEndemtidn-e,

wherein said recarding anpargt ys. nGludes: a,appaLAt ys ant enna and
photoreceptor nmeans, Sal 1 |IQUI cont al ner covprising a contal ner

antenna conmuni GatabhfedVithl £ RRANL a4 LS 1Nt #Naevpi-hadé r Physh cal
contact therebetween; an information storing portion capabl e of
storing at |@astthendtidiahdi nfrorargierore ofedsae deid quimtecopf ai ner; a
light emtting . | , ,
wiring leads, it would be effective to employ a

so-called common signal line using a bus connection,
but simple use of such a common signal line as bus
connection cannot determines the ink containers or the

15 carrying positiOns of the ink containers.

(DISCLCSURE OF THE INVENTION)
Accordingly, it is a principal object of the
present invention to provide a liquid container,-a
20 liquia supplying‘system comprising the container, a
manufacturing method for the container, a circuit
board for the container and a liquid containing
cartridge, wherein light emission control of
displaying devices such as LED are carried ocut thrcugh
25 non-contact communication usiné a common antenna for a
plurality of carrying positions for the ink containers.

According to another aspect of the present inveﬁtion,



20 portion; and a controller for controlling |light em ssion of said
light emtting portion in response to a correspondence between a
signal indicative individual information supplied through said
contai ner antenna and said information stored in said 25 information
storing portion. According tg another aspect of the present
invention, there is provided a |iquid container 7 detachably

nmount able to a recordi ng apparatus to which a plurality of liquid
contai ners are detachably nountabl e, wherein said recordi ng appar at us
i ncl udes an apparatus antenna and phot oreceptor nmeans, said 5 |iquid
cont ai ner conpr itdiemg & quvvafeera ditvhdacataiiRf cat dblgeidi th t he
appar at us ant enna mﬁthoutéﬁg%sical cont act therebet ween;

an
information storf'RELPHIT s ‘&p%‘?d‘}perléfngt% g et N %¥asE individual -
| nformation of %%'nq}f%&tﬁ#eﬂgca@&}%aﬂ%rof Bnd IRk BRIt NG 10, p0rt 1 on for

emtting |ight towa hot or ecept or ans; and a confroller for
control l'ing eni $%:08 8fr ldhghtomfais@irdahé ght1iguidtddigapathon when
information indicated by a signal indicative of individual

i nformati on sSupplairédidér.owphredt dcheontahhamigatehmentFodndos il
information stored in said information_storjn ans, .are_the sane.

Wth such a strJdicRIEYIThEeTight & &5 ertss OFneq iRgSdSeRftting
portion can be %%@E[érglrlla%qoh%f' B-Qﬁ Fc'%‘?rg.é@g%'si:hm tgdchOr ppgh the
nk ( con

antenna of the i cont ai ner i qui tai ner) conmuni cat abl e
with the antennacpeavhéled in the recordi ng apparatus side and on the
information of the ink container. Even'if the carried ink containers
recei ve the sane contr éFceidjmgl to an aspect of the present invention,

10 there is provided a liquid container detachably
mountable to a recording- apparatus to which a
plurality of liquid containers are detachably
mountable, wherein said recording apparatus includes
an apparatus antenna and photoreceptor means, said

15  liguid coﬁtainer comprising a container antenna.
communicatable with the apparatus antenna without
physical contact therebetween; an information storing
portion capable of storing at least individual
informat&on‘of said liquid container; a light emitting

20 portign; and a controller for controlling light
emission of said light emitting portion in response to
a correspondence between a signal indicative
individual information supplied through said container

~antenna and said information stored in said

25 information.storing portion,

According to another aspect of the present

invention, there is provided a liguid container



t hrough the wirel ess communi cation using the common 25 main assenbly
antenna, only the ink container that neets the information can carry
out the light em ssion control. By doing so, the em ssion control of
the 8 light emtting portion is possible only for the ink container
particularly determ ned. For exanple, when the carriage carrying the
plurality of ink containers noves, the light emtting portion is
actuated at a 5 predeterm ned position, sequentially. Wth this, the
light em ssion is detected at the predeterm ned position. Then, the
ink container with which the light em ssion is not detected is

recogni zed as b%iie@gc %guﬁ‘{a,tﬂ.ev%gng ey 'ap%eérgghg'gtosgﬁhitcne

user may 10 be pronptedto renount the 1 nk container to a right
position, and in phusareinet, 1idi8dr espesinere &0 lde@dchR@siyi ons of the
i nk containers can be detect ed. As a result, the light

em ssi on controkofiorabkm dhepeiyisagddesdolisaceprarathe 1iRDudesough
the wireless 15 comuni cation using the common mai n assenbly antenna,

for the carried3Bo@PPRGHASORNE4ES AR IHITOEAEFREOLAG2Re F3ight
rot Lees . . . : : he ink
em ssion contr ol 1ghs § e HSRL ARG AEVALS BRDEAT LRELAE fOr the in

contai ner thé position o erm ne OThese and ot her

obj ects, featur gemandiafhsdnt ages ehet Higpfradaenintidivaniiowoud || becone
nore apparent upon a consideration of the follow ng description of
the preferred ewbydiaehteonspct Hhegebswrgennaeninimrmpsken J4ering

conj unction w t%a&@?on éapable of storing at least individual

information of said liquid container; a light emitting

10 portion for emitting light toward the photoreceptor
means; and a controller for controlling emission of
light of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container antenna

15 and said information stored in said information

storing means, are the same.

With such a structure, the light emission of
the light emitting portion can be controlled both on
the signal inputted through the antenna of the ink

20 container {liquid container) communicatable with the
antenna provided in the recording apparatus side and
on the information of the ink container. Even if the
carfied ink containers receive the same control signal
through the wireless communication using the common

25 main assembly antenna, only the ink container that
meets the information can carry out the light emission

control. By doing so, the emission control of the



25 acconpanyi ng draw ngs. (BRI EF DESCRI PTI ON OF THE DRAWNGS) 9
Figure 1 is a side view (a), a front view (b) and a bottom view (c)
of an ink container according to a first enbodi nent of the present
invention. Figure 2 is a sectional side elevation of the 5 ink

contai ner according to the first enbodi ment of the present invention.
Figure 3 is schematic side views (a) and (b) of the ink container
according to the first enbodi nent of the present invention,
illustrating function of a 10 substrate provided on the ink

cont ai ner. Figure 4 is an enlarged view (a) of a major part
of the ink contaiget ahiwringnpérigioneid, passdbie vorely (foy akesidn in a
direction IVb. Figure 5 is a side view (a) and a front view 15 (b) of
an exanpl e of aceBheEMAY drarédpelardyedfiimmiegdon Fore ek aP ontAfher of
the first enbodi

front view (b) 5%%%’&%%%8%&5;{%%%%%]{ Srgil%g%?oreforlne\rlvcéﬁ%asﬁnpeg 2
mounted on the ipkegontil N8HhACGRARALAG JdrciBe {4 rRltuated at a
5° predetermined position, sequentially. With this, the
light emission is detected at the predetermined
position. Then, the ink container with which the light
emission is not detected is recognized-as being
mounted at a wrong position, By doing so, the user may

10 be prompted to remount the ink container to a right
position, and in this manner, the respective carried
positions of the‘ink containers can be detected,

As a result, the light emission control for the
displaying device such as the LED through the wireless

15 communication using the common main assembly antenna,
‘for the carried positions of'phe ink containers, and
the light emission control of the displaying device
can be effected for the ink container the position of
which is determined.

20 : These and other objects, features and
advantages of the present invention will become more
apparent upon a Eonsideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

25 accompanying drawings.

{BRIEF DESCRIPTION OF THE DRAWINGS]



20 enbodi nent. Figure 7 is a side view (a) and a front view
(b) of another nodified exanple of the controller substrate nounted
on the ink container according to the first enbodi nent. 25Figure 8 is
a side view of an ink container illustrating a use of the controller
substrate of Figure 7. 10 Figure 9 is a side view
illustrating anot her exanple of usage of the controller substrate of
Figure 7. Figure 10 is a side view (a) and a front view (b)
of a further nodified exanple of the controller substrate nounting on
the ink container according to the first enbodi nent. .

Figure 11 is a side vi é#PFE usticai fitflea VasE GF) t He fEont ralevedb)
substrate of Fi gure 0. rognvi Qeggq tO?ear}Oiri nlé:og nt ai ner_. di ¢ _
Figure 12 is a scfieffatic si deVi i1 B3t 75t FRg - antthEFCRX A & Cof
the structure angd raRsOPSIRIHiRBNOT oA LHB] PFeRALL i BFedfi@nl Nk cont ai ner
according to the first enbodi ment of the present invention. 15Fi gure
13 is a side view (a) a&hdusefZ dnt avéewiopb) zfdeaeflavitizon efanpee of
the controller substrate nounted on the ink container. Figure 14 is a
perspective i ewWnik| pggtfqpndteirn@cgﬁrdmg to the first embodiment of the

present invention.
Figure 3 is schematic side views (a} and (b} of
the ink containeriaccording to the firét embodiment of
the present invention, illustrating function of a
10 substrate provided on the ink container.
Figure 4 is an enlarged view (2) of a major
part of the ink container shown in Figure 3, and a
view (b) as seen in a direction IVbh,.
Figure S5 is a side viewA(a) and a front view
15 (b} of an example of a controller substrate mounted on
the ink container of the first embodiment.
Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
mounted on the ink container according to the first
20 embodiment . |
Figure 7 is a side view (a) and a front view
(b) of another modified example of the controller
substrate mounted on the ink container according to
the first embodiment.
25 Figure 8 is a side view of an ink container
illustrating a use of the controller substrate of

Figure 7.



exanple of a recording head unit having a holder to 20 which the ink
contai ner according to the first enbodi nent i s nountable.

Figure 15 is schematic side views ((a) - (c)) illustrating an
operation of nounting and denounting of the ink container according
to the first enbodinment 25 to the holder shown in Figure 14.

Figure 16 are perspective views (a) and (b) of another exanple of a
nmounting portion of the ink' 11 container according to the first
enbodi ment of the present invention. Figure 17 shows an

out er appearance of an_jnk jet printer to whijch the ink container
according to 5 the firStI8hbotitfeAt St YoGHt HbiUstErating anothey, o 18

5,2 Perspecti Ve, Lhgte s LAGRM b R LB tNHIGR B LBt BT R o OV er

201 of Figure 17 1s open. Figure 19 | l'ock di agram show ng a 10
structure of a cantrol systemof the ink jet printer. Fi gure
20 shows structure of signal line wiring for signal transm ssion

bet ween the ink contai FéguemdQ ie ] ebdepveeealille apfl ehEronik viev

printer int eErr" m;(b?f"o%hae tsulé?:%gyraélgc;ioffiegﬂhgxeim% ecggtta}ienecro'ntroller
substrate mounting on the ink container according to
the first embodiment.

Figure 11 is a side view illustfating a use of
the controller substrate of Figure 10 provided on the

10 iﬁk container.

Figure 12 is a schematic side view illustrating
another example of the structure and an operation of a
major part of the ink container according to the first
embodiment of the present invention.

15 Figure 13 is a side view (a) and a front view
(b} of a further example of the contrecller substrate
mounted bn the ink container.

Figure 14 is a perspective view illustrating an
example of a recording head unit having a holder to

20 which.the ink container according tc the first
embodiment is mountable.

Figure 15 is séhematic side views ((a) - (c¢})
illustrating an coperation of mOuﬁting and demcounting
of the ink container according to the first embodiment

25 to the holder shown in Figure 14.

Figure 16 are perspective views (a) and (b) of

another example of a mounting portion of the ink’



15Figure 21 is a detailed circuit diagram of the substrate having a
controller or the Iike. Figure 22 is a circuit diagramof a
nodi fi ed exanpl e of the substrate of Figure 21. Fi gure 23
is atimng chart illustrating the 20 data witing and reading
operations to and froma nenory array of the substrate.

Figure 24 is a timng chart illustrating actuation and deactuati on of
LED 101. Figure 25 is a flow chart illustrating a 25 control process
relating to nounting and denmounting of the ink container according to
an enbodi ment of the present inventiod. 12 Figure 26 is a
flow chart of a nounting and denounting process of the ink container
in Figure 25. Figure 27 is a flow chart showing in detail a
nmounting confirmation control in Figure 26. 5. Figure 28 shows a
state (a) in whi&htalihedfaddteding torhai PEFst amPo8DfdracklfytApuUNt ed at
correct positions, and therefore the LEDs are sw tched on,
respectively, irprasenproeedion.the control for the nmounting and

demount i ng‘Of the ink %qghgér¥#f%hohg an outer appearance of an ink

jet printer to which the ink container according to
5 the first embodiment is mountable.

Figure 18 is a'perspective view of the printer
in which the main assembly cover 201 of Figure 17 is
open. ‘

Figure 19 is a block diagram.shOWing a

10 structure of a control system of the ink jet printer.

Figure 20 shows struéture of signal line wiring
for signal transmission between the ink container and
the flexible cabkle of the ink jet printer in terms of
the substrate of the ink container.

15 Figure 21 is a detailed circuit diagram of the
substrate having a controller or the like.

Figure 2é is a circuit diagram of a modified
example of the substrate of Figure 21.

Figure 23 is a timing chart illustrating the

20 data ﬁriting and reading operations to and from a
memory array of the substrate.

Figure 24 is a timing chart illustrating
actuation and deactuation of LED 101.

Figure 25 is a flow chart illustrating a

25 control process relating to mounting and demounting of
the ink container according to an embodiment of the

present invention.




10 which (b) shows novenent of the carriage to a position for

validation which is carried out using light (light validation),

the main assenbly cover is closed subsequently to the LED Iighten
Figure 29 illustrates the light validation 15process (a)(d).

Figure 30 also illustrates the |ight validation process (a) - (d).
Figure 31 is a flow chart iIIustratiﬂ@ a recordi ng process accordi ng
to the enbodi nent of the 20 present invention. Fi gure 32

illustrates structures of an ink container and a nounting portion
t hereof according to another enbodi nent of the present invention,
a nounting operation tlmgeot {@)is-a(L)aw 2BErgurfe a3dobst ngeangpecti ve

view illustrating a nodified exanp

Figure 34 is a PErSPBEIRYPTPrEd oIt &hpriht &Otainas MhFéA Ehed nk
container according tog53,d.apother gbodIpnte R, hhe: PrRI8MN .

i nventi on.

10

15

20

25

mounting confirmation contrel in Figure 26. _

Figure 28 shows a state {a) in which all of the
ink containers are correctly mounted at correct
positions, and therefore the LEDs are switched on,
respectivély, in the process of the contrel for the
mounting and demcunting of the ink containers, in
which (b) shows movement of the carriage toc a position
for validation which is carried out using light (light
validation}, after the main assembly cover is closed
subseguently to the LED lightening.

Figure 29 illustrates the light validation
process (a) - (d);

Figure 30 alsc illustrates the light validation
process (a) - -(d).

Figure 31 is a flew chart illustrating a
recording process according to the embediment of the
preseﬁt invention.

Figure 32 illustrates structures of an ink
container and a mounting portion thereof according to
another embodiment of the present invention, and a
mounting operation thereof {a) - (c}.

Figure 33 is a perspective view illustrating a
modified example of the structure of Figure 32.

Figure 34 is a perspective view of a printer to

after

ng.

and

| e of the structure of Figure 32.



Figure 35 is a schematic side view (a) and a schematic front view (b)
of an ink container according 5 to a further enbodi nent of the
present invention. Figure 36 is a schematic side view of a
nodi fi ed exanple of the structure of Figure 35, Figure 37 is
a schematic side view of a nodified exanple of the structure of
Figure 35. 10 Figure 38 is a perspectlPve view of a printer having a
structure according to a further enbodi nent of the present invention.
Figure 39 is a circuit diagramof a substrate having a controller and
the Iike, according to a 15 further enbodi ment of the present

i nvention. which AiH@URak4€orihifet | d8ddgdCh@rio ehianagpeieat i on in
the structure of the enbodi nent. Figure 41 is a side view
(a) and a front embedinent of the prehert dxiapteernf the cont roller
substrate 20 nounted on t he i_nk contaLner ure 42 is a

side view (a), a frontf¥§&F @B)I18fl 5§ ffﬁatttl&nﬁ‘lfi%vyl(eé”) g? 2 ik
cont ai ner acoor g did LA NATeyeROPUTRA! 10 dce PEES ook gt i on.

Figure 43 is a circult dlagran1lllustrat|ng 25 etal a substrate
i ncl udi ng a sontsdd | Rirthapdettheiimeke,of ahet o danle ﬁ:ﬁ)ﬁérﬂlﬂ’dﬁh,
accordlng to a further_ enbodi ment of the present invention. 14
Figure 36 is a schematic side view of a
modified example of the structure of Figure 35.
Figure 37 is a schematic side view of a
modified example of the sfructure of Figure 35,

10 Figure 38 is a perspective view of a printer
having a structure according to a further embodiment
of the present invention.

Figure 39 is a circuit diagram of a substrate
having a controller and the like, according to a

15 further embodiment of the present -invention.

Figure 40 is a timing chart of an operation in
the structure of the embodiment.

Figure 41 is a side view (a) and a front view
(b} of a further example of the controller substrate

20 mountea on the ink container.

Figure 42 is a side view {a), a front view (b)
and a bottom view {(c) of an ink container according to
a further embodiment of the present invention.
Figure 43 is a circuit diagram illustrating
25 details of a substrate including a controller, and the

like, for the ink container, according to a further

embodiment of the present invention,



Figure 44 is a circuit diagramillustrating details of a substrate
including a controller, and the |like, for the ink container,
according to a further enbodi nent of the present invention.

Figure 45 is a side view (a), a front view (b) and a bottom view (c)
of an ink container according to a fupther enbodinent of the present

i nvention. Figure 46 is a side view (a) and a front view (b)
of controller substrate nounted to the ink 10 container according to
a further enbodi nent of the present invention. Figure 47is a

circuit diagramillustrating details of a substrate including a
controller, and the |iKaguferi4 he ﬁnklmntaﬁmramaci@budﬁmimg a

further 15 enbodi nent of _the present i nventi on. %mqe 48 i s
a circuit di agréjrﬁtrallﬂﬁs‘?’?aft SHES teats FECHIINds AbSPH i LeRcl

control ler, andtihe | %ﬁtﬁeoankh@oatakngpntaaac%ggﬁg%orggeg hd 2

further enbodl rrent of gsent I nvention 1S a side

view (a) and a fampetiMéeot( Bhe Gdreachyr iamtesanpl e of the controller
substrate nounted on the ink container. Figure 50 is a
circuit diagramillust Faghng 4fetigi #ssigle yisub&travelrort udiemg (B
controller, and the 25 |ike, for the i nk cqontainer, accordi nrggto a

further enbodi méRe Bf PRHETHPEEENIC) Rfemt i Wit contairer accordi

a further embodiment of the present invention,
-Figure 46 is a side view (a} and a front view
_(b) of controller substrate mounted to the ink

10 c0ntéiner according t§ a further embodiment of the
present invention, |

Figure 47is a circuit diagram illustrating
details of a sﬁbstrate including a controller, and the
like, for the ink containe;, according to a further

15 embodiment of the present invention.

Figure 48 is a circuit diagrém illustrating
details of a substrate including a contreller, and the
like, for the ink centainer, according te a further
embodiment of the present invention.

20 : Figure 49 is a side view (a) and a front view
(b) of a further example of the controller substrate
mounted on the ink container.

Figure 50 is a circuit diagram illustrating
details of a substrate including a controller, and the

25. like, for the ink container, according to a further
embodiment of the present inventioﬁ.

Figure 51 is a circuit diagram illustrating



Figure 51 is a circuit diagramillustrating 15 details of a
substrate including a controller, and the like, for the ink
container, according to a further enbodi nent of the present

i nvention. Figure 52 is a top plan view (a), a side view (b),
a front view (c) and a bottomview (d) of an ink container according
to a further enbodi nent of the present invention. Figure 53 is a
perspective view of a main assenbly of the ink jet printer with the
cover 201 10 thereof is renoved, in which the ink container according
to a further enbodi nent of the present invention is |oaded.

Figure 54 is a bebtekidicigrasubdtinaser abcngiiag contonakodyst eranaf thbe i nk
jet printer for use with the 15 ink container of the further

enbodi nent . ( BESTRRVODITFERE CARRPORGA ST TRECOTVENTEONE ftwt her

description will he _e od| ts of the present
i nvention in conﬁg%%qF%% gg éh%}?reﬁe aé@ghpgnylng drawi ngs, in the

fol I ow ng Figure 52 is a top plan view (a), a side view
57 (b}, a front view (c) and a bottom view {(d) of an ink
contaiher accordiqg to a further embodiment of the
present invention.
Figure 53 is a perspective view of a main
assembly of the ink jet printer with the cover 201
10 thereof is removed, in which the ink container
according to a further embodiment of the present
invention is loaded.
Figure 54 is a block diagram illustrating a
control system of the ink jet printer for use with the

15 ink container of the further embodiment.

[BEST MODE‘FOR CARRYING OUT THE INVENTION]'
The description will be made as to the

embodiments of the present invention in ceonjunction
20 with the accompanying drawings, in the following

order:

1. Mechanical Structure:

1.1 Ink Container:

1.2 Modified Example:
25 1.3 Ink Container Mounting Portion: -

1.4 Recording Device:

2. Control System:



order: 1. Mechanical Structure: 1.1 Ink Container: 1.2 Mdified

Example: 25 1.3

2. Control

Portion: 2.3 Control

Structure:

Is a side view (a),

System

I nk Cont ai ner Mounting Portion: 1.4 Recording Device:

16 2.1 CGeneral Arrangenent: 2.2 Connecting
Process: 3. O her Enbodi nents: 51. Mechani cal

1.1 Ink Container (Figure s - Figure 5): Figure 1

a front view (b) and a bottomview (c) of an ink

contai ner according to a first embodi nent of the present invention.

Figure 2

2.1 General Arrangement:

2.2 Connecting Portion:

2.3 Control Process:

3. Other Embodiments:

5° 1. Mechanical Structure:

1.1 Ink Container (Figure 1 - Figure 5):

Figure 1 is & side view (a), a front view (b}

and a bottom view (c} of an ink container according to

a first embodiment of the present invention. Figure 2

10 is a sectional side elevation of the ink container

according to the first embodiment of the present

invention. In the following descriptions, the front

side of the ink container is the side which is faced

to the user who is manipulating the ink container

15 {mounting and demounting operation of the ink

container), which provides the user with information

(by light emission of LED which will be described

hereinafter). (

In Figure 1, the ink container 1 of this

20 embodiment has a supporting member 3 supported on the

lower portion at the front side thereof. The

supporting member 3 is made of resin material

integrally molded with an outer casing of the ink

container 1, and the ink container 1 is displaceable

25 about a portion of the ink container to be supported

when the ink container 1 is mounted to‘the container

holder. The ink container 1 is provided on its rear



10 is a sectional side elevation of the ink container according to
the first enbodi mrent of the present invention. In the follow ng
descriptions, the front side of the ink container is the side which
is faced to the user who is mani pulating the ink container 15
(rmounting and denounting operation ofyjst he ink container), which
provides the user with information (by |light em ssion of LED which
w Il be described hereinafter). In Figure 1, the ink container 1 of
this 20 enbodi ment has a supporting .nenber 3 supported on the | ower

portion at the front side thereof. The supporting nmenber 3 is nade of
resin material iHCEGPRRI{FIRSI 85 WiER anf iteFneafinggPEF e 5 nk

contai ner 1, and, g, Lok G9NLaLACToLeL S, & SRLAGEAN.S 25 ahout 3,

portion of the ink contalne supﬁ% en contarner 1
i's mounted to thegagBhaiderithol saing Therd 1hsCoRsRidaRr 14 4S provided
onits rear 17 side and front side with a first engaging portion 5
and second engagiongjapoet iteridér. rkspecs i endogimehi chthayeaengageabl e
with |l ocking portiaons provided in a container holder. In this

embodi nent, they"&F8TaL j'itdgFae SHPPRTEIE SEPPST t3 n§YneRBrFersntpy

engagenent of the ngaging.Rg iLancR 8t he.cuga0Ag Bortion s v th

the | ocking portions, . ontai ner I's "se . nnunteg in the
ink container lyitRetp®eraaking shstibfs | hheTaHRT tdit aWhkl DeLdescri bed

10 hereinafter referring to Figure 15. The bottom surface of the ink
container 1 is securedly mounted in the ink container 1. The
operation during the mounﬁing will be described
10 hereinafter referring to Figure 15.

The bottom surface of the ink container 1 is
provided with an ink supply port 7 for ink supply,
which port is connectable with an ink introducticn
opening of the recording head which will be described

15 hereinafter, by moﬁﬁting of the ink container 1 to the
container holder. A base member is provided on the
bottom side of the supporting portion of the
supporting member 3 at a position where the bottom
side and the front side intersect with each other. The

20 base ﬁember may be in the form of a chip or a plate.

In the following description, it is called "substrate"
100.

Figure 2 is a sectional side elevation of the
ink container 1. An inside of the ink container 1 is

25 divided into an ink reserveir chamber 11 which is

provided adjacent the front side where the supporting

member 3 and the substrate 100 are provided, and a



provided with an ink supply port 7 for ink supply, which port is
connectable with an ink introduction opening of the recording head
which will be described 15 hereinafter, by nounting of the ink
container 1 to the container holder. A base nmenber is provided on the
bottom si de of the supporting portion'®f the supporting nenber 3 at a
position where the bottom side and the front side intersect with each
other. The 20 base nenber may be in the formof a chip or a plate. In
the follow ng description, it is called "substrate" 100.

Figure 2 is a fs%tgb%@é_ﬁe@%u?!eedé{ér@_@iﬂé rietBel Nk CHM-ARPERg 1. AN
inside of the ink“container 1 is 25 divided into an ink reservoir
chanber 11 whi clchagbpr 0M2 ded cadj sigentvitddéd ddjanensitde weearesidwe
supporting nmenber 3 and the substrate 100 are provided, and a 18
negati ve pressur@dgehéeatisngnnbhbel CARRUWMASFALE Nyl Ehambépk 1MRRAYCh i s
provi ded adjacent the rear ,side and whigh is_ in.flujd _communi.cation
with an ink suppﬂoﬁttpgrtﬁ’f lfﬁere‘?‘?ﬁyorlésérfavm&err g?ﬁa %%hfln%‘i’] tve
the-negative 5 QJ,Q3sHfe AsNRSLALIDGABEPSIcRaHBANPIR] idRgmedamer 12
are in fluid communication with each other through a conmunication
port 13. The inkreeserfoiid chanteircatiogsonitdi rach hetHenk takoungh ian thi s
enbodi nent, whereas the negative pressure %enerati ng nenber

accommodat i ng 1GFRARDERtIP? geebrifodathes iak reseaedsr Bhdparateéri al 15

(negative pressur eneratin er .whi.ch is a?ﬁ@erq us nber n this

e ne
. h b the. .
embodi ment) mad&°8FIEPongS HFFpdC SgdP ehite Sore "k& Tor T etaining

the ink by inpreggatied prHa8uberite rFBIMP mekBe F UNEIdrRBSat PhdlD
generate such a négative pressure as is sufficient to provide bal ance
with the forwe ahanmkatsiusctommethtens theinknkbepgetrigmanezidle 16f t he

recordi ng head-to prevent ink | eakage fromthe ink ejection portion
to the outside dRGIeblTRMRCESUFRIGEFEREIh "SPPEEHHGhoAS @ porous

member in this embodiment) made of sponge, fiber
aggregate or the like for retaining the ink by
impregnation. The porous member 15 functions to

15 generate such a negative pressure as is sufficient to
provide balance with the force of meniscus formed in
the ink ejection nozzle of the recording head -to
prevent ink leakage from the ink ejection portion to
the outside and to permits ink ejection by actuation

20 of thé recording head..

The upper surface of the negative pressure
producing member accommodating chamber 12 is provided
with an air vent 12A for introducing the ambient air
thereinto to ease the negative pressure increasing

25 with the ink supply out of the recording head, thus
maintaining the negative pressure within a

‘predetermined preferable range.



20 of the recording head.. The upper surface of the negative
pressure produci ng nmenber accommodating chanber 12 is provided with
an air vent 12A for introducing the anbient air thereinto to ease the
negative pressure increasing 25 with the ink supply out of the
recordi ng head, thus maintaining thefegative pressure within a

predeterm ned preferable range. 19 The ink container 1 shown
in Figure 2 can be manufactured by preparing a main body of the ink
container 1 provided with the substrate which will be described

hereinafter and by injecting the ink into 5 the ink container 1. The
ink injection port nayTBe ¥YrmeateHehed ehpEr iSuFiders & ceReb¢ nk
reservoir chanber 11 After.the ink.iLnjectiqn he dnjecti,on port is
seal ed by a sealqaﬁﬁ%ﬁ%@%ree% ﬁﬁ?re/gsarr”é%aar g'salf]h%oc; as ithGV\Hi'lE:h t he use
of the ink 10 couhahiedr & PasviheenystRrdrd cussd dcke hokn has ibgen
supplied out, the following is possible. For exanple, at a certain
poi nt after the deskrilsed eseaimedttfeal boaMing ihhecwsiay tthef itkheintese of the
ink container 1, that is, when the ink renmaining anount in the

cont ai ner bedongfel1bnk Aeetanteall.y The dnkf Brieckanpl ROrt WBYskal i ng

member formed in the upper surface of the ink reservoir

chamber 11. After the ink injection, the injection
port is sealed by a sealing member 11A.
As regards the case in which the use of the ink

10 container 1 has been started, and the ink has been
supplied out, the following is possible., For example,
at a certain peint after the ink is consumed following
the start of the use of the ink container 1, that is,
when the ink remaining amcunt in the container becomes

15 substantially zero, for example, the sealing member
11A may be dismounted or may be broken to reform an
injection port, and the ink is injected using an
injector, and then, the reformed injection port may be
re-sealed by a sealing member 11A or a substitute

20 mémbeg, if necessary. In place of using the original
injection port, opening may be formed at another
position in the top surface of the ink reservoir
chamber 11, for example, and the ink may be injected
through thé opening, and then, the opening may be

25 sealed. For example, the Embodiments of the
manufacturing hethod for the ink container are in

tended to cever such manufacturing metheds in which



11A may be dismounted or may be broken to reforman injection port,
and the ink is injected using an injector, and then, the reforned
injection port may be re-sealed by a sealing nenber 11A or a
substitute 20 nenber, if necessary. In place of using the original
injection port, opening may be fornedeat another position in the top
surface of the ink reservoir chanber 11, for exanple, and the ink may
be injected through the opening, and then, the opening nay be 25

seal ed. For exanple, the Enbodi ments of the manufacturing nethod for
the ink container are in tended({o cover su%h manuf act uri ng net hods

in whin 20 the t:“ﬁk“i”% injaeeetPd toCt He iRk EOMtATEr CeotHiiieng
some responsi bi | {%ﬁ%ﬁ%qup §ﬁzéEQeaﬁ6U%t of the inkh€ sealing
a

menber 7A is detac nount e i'n order to prevent of the ink
| eakage during 5' trangpericliies Mémtsdonages efechbratpNWcastappsl i nk
container 1. The sealing nenber 7A may be of any type, such as a
cappi ng or taping Aeadertooprehent idfethe fing pse@meerdmrﬁeq seal i ng

property is provided, and . it is renovab ontainer is
nmounted to tHRé f@'aPéﬁ%?t&tﬁB“h‘é%tholrﬁgFh%feGggem? CtHE aojrﬁl%u ner is

di smount ed from kg ]E‘fs?etqﬂrld' eh%Qlf‘r];«jrrg{n%\éQ? Bl ?abgl BL Y5yt @g;re % he

seal i ng nenber e substitute used to se

ink supply port stchThe d rRbepD@d &t teping Qne&befh& ithle coréaiiren 1 15
is not limted to such a partitioned structure in which the inside is
partitioned int @eredetearioed sembiayg acemﬁwdéﬁi W@d&#bein‘érﬁct tike

reservoir containin the ink on I n anot her ex th or ous
menber nmay occupy™s] %t%]tear‘i’f‘ﬁalf%ﬁ Atk 5PtHEeENE r“&’“lnr!ilﬁgrt of 20

the ink contgi neloc, I Nedak! VEnPERSSUIE 999@&%&' egnm iig not

limted to the one using the porous nenb I n anot her exanple t he
ink al one is cortighoeskdd faoﬂalaekjerecbt&mgmﬁberafmcietné et ast o€
materi al such
use, the sealing member 7& and the substitute member
may be used to seal the ink supply port 7.
The internal structure of the ink container 1
15 is not limited to such a partitioned structure in
which the inside is partitioned into the porous member
accommodating chamber and the reservoir containing the
ink alene. In another example, the porous member may |
occupy substantially all of the entire inner spaée of
20 the iﬂk container, The negative pressure generating
means is not limited to the one ﬁsing the porous
member. In another example, the ink alone is contained
in a bladder-like member made of elastic material such
~as rubber or the like which produces tension in the
‘25 direction of expanding the volume thereof. In such a

case, the negative pressure is generated by the

tension in the bladder-like member to retain the ink.



as rubber or the like which produces tension in the 25 direction of
expandi ng the volune thereof. In such a case, the negative pressure
is generated by the tension in the bladder-like nmenber to retain the
ink. 21 In a further exanple, at least a part of the ink
accomodati on space is constructed by a flexible nmenber, and the ink
al one is accommpdated in the space, wjerein a spring force is applied
to the flexible 5 nmenber, by which a negative pressure i s generated.
In such cases, the ink container may be manufactured by injecting the
ink in the above-described manner. In such cases, the ink injection

may be carried out utilizing the air vent portion, which is provided
to 10 introduce Ifhé EWHiNERcE*amelsy dat Y53SEadePtHe Ofefat i ik pressure

tending to |ncrease mn nk_suppl. |nt th cord d and in
order to maintain the énale]:glé’{‘l v%a i ésﬁ?nes Wi Fﬁeéeo 'fg {e})ﬁ% ned

preferabl e rang@emBsr dests ltheduh@ra@.kaﬂbeiQrﬁaco\%bbaﬁé&flnatﬁbr sedaH e,
the air 15 vent portlon can be used to inject the ink. The

bottom porti on ehethénimlspréserfcoce thappédied 1td sher Svéxdiddenwi th a

portion to be detected 17 at a position opposite to an ink remaining
anount det ecfi oRCEBAEOP Y(\‘ldﬁ?%*h E\/\E’Pﬁa‘b’e"edé’ﬁﬁ?‘b’éed iRePENFEATSSr) 1D

provided 20 in th h

nounted to the %pggra F tﬁ? ¥£§¥}éf g?yqﬁ%%gngégﬁﬁﬁﬁnFi ,
anount detecti 0@n§66§9{g |t$ae| it he £Ré rB}:%fvead@Ml%eaeﬂ&m{eLCOWPﬁI sing a
light emtting portion and a light receiving portion. The portion to
be detected.1l7 25chscasmde @heauﬂanS@anemtm@Ylsemﬁrrﬁahsparent
material, and when_the ink is not contained, the light fron1the | i ght

enitting portiofftiS &l GPFi ARlF F FIEPBd YHEN SfePECTIEY FGht
recel ving papll QRGN He! infi@ndesnl Ihad:NeS fINRl LEL ) nddardye

prismlike e ement in |ng an inclin sur ace portion having a
pressure tending to increase with ink supply into the

recording head and in order to maintain the negative
pressure within a predetermined preferable range, as
described hereinbefore. With such a structure, the air
15 vent portion can be used to inject the ink.
The bottom portion éf the ink reservoir chamber
11 is provided with a portion to be detected 17 at a
position opposite to an ink remazining amount detection
sensor (which will be described hereinafter} provided
20 in thé apparatus side, when the ink container 1 is
meunted to the apparatus. In this embodiment, the ink
remaining amount detection sensor is in the form of a
photo-sensor comprising a light emitting portion and a
light receiving portion. The portion to be detected 17
25 is made of a transparent or semi-transparent material,
and when the ink is not contained, the light from the

. light emitting portion is appropriately reflected



configuration, angle or the like for this purpose. Referring
to Figure 3 - Figure 5, the description will be made as to the
structure and the function of the substrate 100. Figure 3 is
schematic side views ((a) and (b)) of a substrate provided on the ink
cont ai ner which the present invention is 10 applicable to. Figure 4
is an enlarged view (a) of a major patt of the ink container shown in
Figure 3, and a view (b) as seen in a direction IVb. Figure 5is a
side view (a) and front view (b) of an exanple of a . controller
substrate mounted to an ink container which 15 the present invention

or T the hol der Ot v i REY ReaPRte e P R e, o i

i*s i ntegra recording

105 having the ueger dhéy HeadndPier)byy engagenenite fichbee first

engagi ng portion 5 and the 20 second engagi ng portion 6 of the ink
container 1 withnaltdist drodkhipgiostriarel P5raheh ehaydogna | ocki ng
portion 156 of the _hol der 150, respectively. By doing so, the ink
container 1 is $eefFBWIFifGuntR R t He® Hoi*Gef o450 LSARYER ®na 102

(o e 2 of D)o SuonPSPRPEY S GAARIPLLAE B gty 1o patterr
outside is closghb¥cppposad i01 sk aRbeNA PURBE! s ictd2e 2% phevi ded
in the holder 150, so that wirel ess comunication is enabled. The
i nwardly facingfsndeiaf dthehsubpsistabee 100. Figure 3 is schematic
side views ({a) and (b}) of a substrate provided on
the ink container which the present invention is
10 applicable to. Figure 4 is an enlarged view (a) of a
major part of the ink container shown iﬁ Figure 3, and
a view {(b) as seen in a direction IVb. Figure 5 is a
side view (a) and front view (b) of an example ©f a .
controller substrate mounted to an ink container which
15 the present invention is applicable to.

The ink container 1 is securedly mounted in or
to the holder 150 which is integral with ﬁhe recording
head unit 105 having the recofding head 105, by
engagements of the first engaging portion 5 and the

20 second engaging portion € of the ink container 1 with
a first locking portion 135 and a second locking
pertion 156 of the holder 150, respectively. By doing
so, the ink container 1 is securedly mounted on the
holder 150. An antenna 102 {Figure 5, (b))} in the form

25 of a loop provided by a wiring pattern on a side of

the substrate 100 of the ink container facing toward

outside is closely opposed to an antenna substrate 152



is provided with a first light emtting portion 101 s enmtting a
visible light such as a LED and a control elenent 103 for controlling
the light emtting portion. The control elenent 103 contrds the
light em ssion of the first light emtting portion 101 by an electric
signal fed through the ink container gide antenna 102 10 fromthe
antenna substrate 152. Figure 5, (a) shows the state in which after
the control elenment 103 is provided on the substrate 100, it is
coated with a protection sealant. Wen a nenory el enent for storing
information such as a color of the ink in the 15 container and/or the
renmai ni ng anountPrEViged imhiEbeoheiared P n schéhphky miedsner is

enpl oyed, it is(&ptuggcgq%nsagempl cg, SO that it is coated with the
seal ant. Her e, a8"GetT ved Rér 8l tibe ore, the substrate 20 100 is

di sposed at a | ower porhiofnafrdifersipROLIdNG PRhLT O &fraiRe100
supporting nmenber 3 adjacent the portion where the sides of the ink

contai ner 1 consisi pubvidpd wéthod timssi tighandmi tiei fg @rirtsowelddr oss
wi th each other.. At this position, an inclined surface 25 is provided

bet ween t he ot tehERME & TAE1BIRISSIHE $Urd REK2 IR @ndel 2ontHedr ef or e,
when the first li,gh j i rti .101 em.t.s,light,.a part. of the
1BEnETHdE 09 BOMLIG A el int O e o fheP Bhke S,

light 24 s emtt ut war rom . . it
container 1 al oRget Bentd 0l bNedeSUNHBCEontBY1E NEife diisP@SERL ML Hf o he

substrate 100, the information relating to the ink container 1 can be

the first light emitting portion 101 by an electric
signal fed through the ink container side antenna 102

10 from the antenna substrate 152. Figure 5, ({a) shows
the state in which after the control element 103 is
provided on the substrate 100, it is coated with a
protection sealant. When a memory element for storing
information such as a coleor of the ink in the

15 container and/or the remaining amount of the ink
contained in'the ink ceontainer is employed, it is set
at the same place, so that it is coated with the
sealant.

Here, as described hereinbefore, the substrate

20 100 ié disposed at a lower portion of the supporting
portion of the supporting member 3 adiacent the
portion where the sides of the ink container 1
constituting the bottom side aﬁd the front side cross
with each cther. At this position, an inclined surface

25 is provided between the bottom and front sides of the

ink container 1. Therefore, when the first light

emitting portion 101 emits light, a part of the light



5 directly provided not only to the recording device (and to a host
apparatus such as a conputer connected thereto) but also to the user,
by the first light emtting portion 101 alone. As shown by (a) in
Figure 3, the light. receiving portion is disposed at a 10 position
for receiving the light emtted in arsdupper right direction in the

Fi gure adj acent an end of a scanning range of the carriage for
carrying the holder 150. At the timng when the carriage cones-to the
position, the light emi ssion of the first light 15 emitting portion

101 is controlled, by which the,recordi evi ce sjde c opt ai n
predet erni ned i H@o?ﬂgﬁe&!ﬂ OPEVaf‘?]I[Vg e mtﬂge AR E ot Rér ggeoﬂl}‘t he

basis of a cont - |i L i ght receiving
portion. In addﬁ?&gﬁgn%gqbgégﬁ%l?ﬁ%gh¥ﬁg“§%sp?gﬁ%éénission of the
first light emtting pekrtteis HAipvsitidonescend isaget betang odi, spesed at
a center portion of the scanning range, as shown by (b) in Figure 3,
the user is visualfbynapfay pedabing e thatimkoronkringrght cemilsi on, so
t hat user can be %ive rqﬁg%@inined i nformation relating to

given the 2
tho i ok cont o Lett e arovi R el R eRay i el FECTR BoRe Bt hosi

25 (and to 2 host apparatus such as a computer connected
" thereto) but also to the user, by the first light

emitting portion 101 alone. As shown bf (@) in Figure
3, the light-receiﬁing portion is disposed at a

10 position for receiving the light emitted in an upper
right direction in the Figure adjacent an end of a
scanning range of the carriage for carrying the holder
150. At the timing when the carriage comes to the
position, the light emission of the first light

15 emitting portion 101 is controlled, by which the
recording device side can obtain predetermined
information relating to the ink container 1 on the
basis of a content of the 1ight'received by the light
receiving portion. In addition, by controlling the _

20 light.emission of the first light emitting portion 101
with the carriage being disposed at a center portion
of the scanning range, as shown by (b} in Figure 3,
the user is visually informed of the state of the
light emission, so that user can be given the

25 - predetermined information relating to the ink
container 1.

Here, the predetermined information of the ink



container (liquid container) 1 includes at |east one of properness of
the mounting state of the ink container 1 (i.e. whether the nounting
is conplete or not), properness of the position of nounting of the 5
ink container 1 (i.e. whether or not the ink container 1 is nounted
on the right position in the holder which is determ ned correspondi ng
to the ink color) (flickering or the 3sike). The predeterm ned
information may further includes the sufficiency of 10 the ink
remai ni ng anount (i.e. whether the renaining anount of the ink is
sufficient or not). The information relating to them can be provided

by em ssion or zem ssion. of ,t } n tates, of |ight
em ssion (fli ckgrgﬁﬁgmoe?sAgg?&fdorclagﬁé%r'g%pg).% %ccé)f ¢ t+%"’15to %Fhe
light emi ssion, ohgropuinREs ©f tHkOMbEhtithgt BeatOfdd RRLI o Wi |1 be
descri bed hereinafter in the description of the structure of the
control system cbnt&Ermgr é 4i.4.awhanblex heshouwntpmef ésabdmgp12@ eexanpl es
of the disposition and the operation of the substrate 100 and the
first |ight em PPEhy RFOPEFBRSSLOL. the RRYMEC”t hdsyrhindfols kbt h

reachi ng of the.light itted framt first light emitting portion
101 into thegyiéﬁ#f?%at ngrt e&TFfs¥ﬁ$%q;rtoféggg&%ﬁgl?%wﬁﬂéiﬁlﬁgr210
or the user, itiigsm&inReabde thRatishchRiPost i0NtAE KdudNKhich

container 1 as is opposed to the surface of the substrate 100 having
the first |ightieni¢tdnmgned2&rresponding to the ink color)

(flickering or the like). The predetermined
information may further includes the sufficiency of

10 the ink remaining amount (i.e, whether the remaining
amount of the ink is sufficient or not). The
information relating to them can be provided by
emission or non—emiséion of the light and/or states of
light emission ({flickering or not, for example). The

15 _control of the light emission, the manneré of
providing the information will be described
hereinafter in the description of the structure of the
control system.

In Figure 4, (2} and {b) show preferable

20 exampies of the'disposition and the operation of the
substrate 100 and the first light emitting portiocn 101.
From the standpoint of smcoth reaching of the light
emitted from the first light emitting portion 101 into
the view field of the first light receiving portion

25 210 or the user, it is preferable that such a portion

of the ink container 1 as is opposed to the surface of

the substrate 100 having the first light emitting-



portion 101 and the control unit. 103, is provided with a space | A at
| east al ong the optical axis, as indicated by the arrow. For the sane
pur pose, the arrangenent and the configuration of the supporting 5
menber 3 are so selected that optical axis is not blocked. In
addition, the holder 150 is provided with a hole (or a |ight
transmtting portion) 150H to assure ffon- bl ocki ng of the optical
axis. 1.2 Moudified Exanple (Figure 6 - Figure 13): 10The foregoing
structures are exanples and can be nodified as |ong as the

predeterm ned information relating to the ink container 1 can be
given to the regudiing Ueviane ang doattbe wsier 1by, tiwe prokwsted ivihth
emtting portion 101. The description will bé nade as 15 to sone

modi fi ed exanpl es.space 1A atrilgase Bong aheigdigpebwdi®) aAd a front

view (b) of a nodif{.ied e of the ontroller substrate nounted on
the ink contai ner® d&(‘?@&?%%ﬁ’%(ﬁ ?ﬁreowfl 535 Ehfoti e APIPPRST HifS exanpl e,

the directivity j g%g,ﬁ}}}é.?e“a %dtﬁé‘%nrf%&réﬂﬂﬁ\t ok Sty T %%Egg%lnfag t ovar d

particularly towar rst I'1ght recCeiving portlon

the eyes of tshe musdler JoapcoonpicdtethtBat tdigiablidide ief ndthe first
light emtting portion 101 is appropriately determ ned, .and an

el ement (a | ens Wdockgdt hdnl pr@dtipgr phovidday 1He idi peeYidad yifly be

o oo e BTl o B e Bl Seh el b i 25°
is provided bnly, i tB LBE HilokRing of the optical axis..

1.2 Modified Example (Figure 6 - Figure 13):

10 The foregoing structures are examples and can
be modified as long as the predeterminéd information
relating to the ink container 1 can be given to the
recording device and to the user by the first light
emitting portion 101, The description will be made as |

15 to some modified examples,

Figure 6 is a side view {a) and a front view
{(b) of a modified example of the controller substrate
mounted on the ink container according to the first
embodiment. In this example, the directivity is

20 provi&ed such that light is directed particularly
toward the first light receiving portion 210 and
toward the eyes of the user. To accomplish this, the

- attitude of the first light emitting portion iOl is
appropriately determined, and an element (a lens or
- 25 the‘like) for providing the directivity may be
employed.

In the example of (a)rand {b) of Figure 7, the



light emtting portion 101, and the surface of the substrate 100
facing toward the outside is provided 5 with the control elenment 103
and the antenna 102. Wth this structure, the light emtted fromthe
first light emtting portion 101 is not bl ocked by the control

el ement 103, so that light is directed not only in an inclined upward
direction but also in an inclined 10 gownward direction along the
surface of the substrate 100. Figure 8 is a side view of the
ink container illustrating- a use of the controller substrate of
Figure 7. As will be understood fromthis Figure, the 15 first |ight
emtting portion 101 directs. the light not only in the upper right

di rection towar dsufecasef ' theolssbsvatticoA0hufacingot pwatcheheolesideef t
direction. In this arrangenent, the first light receiving portion 210

i s di sposed acro%s HhelBptTTHAIAKT s &%t BRATIfF26nt vk £he Finisr
left, so that i pg; device si i t gg i ned
ol o Thl g e 5, st st BoeaPdn e

information relati’ng to t Fi gure

9 is a side viewidshiysts aldNGaa00y hefvaeyarid @uebidsane pRbvided
controller substrate 25 of Figure 7. This exanple is suitable to the

case that sensorwith7thencettercfioebemdntal phoirasehsoantdroa déEecHibm of
the ink remaining anmount is provided.in 28 the apparatus so as to be

opposed to the poti ShTTF U debectistiv™iticch*ranithe fe*Fbriddt a
prism when the emitting portion 101 is not blocked by the control

element 103, so that light is directed not only in an
inclined upward directicon but alsco in an inclined

10 downward direction along the surface of the substrate
100.

Figure 8 is a side view of the ink container
illustrating a use of the controller substrate of
Figure 7. BAs will be undepstood from this Figure, the

15 first light emitting portion 101 directs the light not
only in the upper right direction toward the user's
observation but also in the lower left direction. In
this arrangement, the first light receiving portion
210 is disposed across the optical axis extending

20 towara the lower left, so that recording device side
can receive the predetermined information relating to
the ink container 1.

Figure 9 Figure 9 is a side view illustrating
another example of usage of the controller substrate

25 of Figure 7. This example is suitable to the case that
sensor 117, in the form of a photosensor, for

detection of the ink remaining amount is provided in



ink container 1 is nounted on the apparatus. Mrre particularly, the
sensor 117 for detection of the ink 5 remai ni ng anount includes a
light emtting portion 117A and a light receiving portion 117B. Wen
the ink remaining anount in the ink chanber 11 of the ink container 1
is small, the light fromthe light emtting portion 117A is reflected
by the prismlike 10 portion to be defgected 17, and returns to the

| i ght receiving portion 117B, so that apparatus can detect the ink
shortage. In this enbodinment, the light receiving portion 1173 is
utilized also as a photoreceptor for receiving the light fromthe
first 15 light emttin ortion 101 to permt the apparatus to detect

the presence or H5s@RR ) 6P PP SifePRe¥Po5edt he RCEGLPRKEC be
t ai 1. i Fi
contai ner derectbd 1NEGRIXANPL 85 PANEJ-R, gf‘)agﬁ(}.s%g) uRbp LT ©

10, the surface of the substrate aci ng 1 nwar t he i nk

container 1 is pmvicdgeh Mdrh1aisamiundkdedrenent agdatand i i rst
light emtting portion 101 and the el ectrode pad 102 are di sposed on
the surface of tdeetsabbirlateth8Osdrsoirngl dbufiowadetsct int kt hie ink
structure, the light emtted fromthe first light 25 emtting portion

|
101 travel s & sFRIRRAT ARONAFJIRFEEEI D HIRENTEHE 1% PREEIYT t he
bstrat 100. FEi i i AVAR A i i .
Roving i he. oont ot Hognd aBRrobd MLl Al B, L1 Cophal e 122

having the contro ustrating a use
thereof. As w || h@innseradonnd {4 amet bek kingmber thef ithet ihk ght

emtting portion 101 emts the light not only in the upper right
di rection by container 1 is small, the light from the light

emitting portion 117A is reflected by the prism-like

10 porticn to be detected 17, and returns to the light
recelving portion 117B, so that apparatus can detect
the ink shortage. In this embediment, the light
receiving portion 117B is utilized also as a
photoreceptor for receiving_the light from the first

15 light emitting portion 101 to permit the apparatus to
detect the presence or absence and/or properness of
the mcunted ink container 1.

In the example shown in (a) and (b) of Figure

10, the surface of the substrate 100 facing inwardly

20 of thé ink container 1 is provided.with a control
element 103, and the first light emitting portion 101
and the electrode pad 102 are disposed on the surface
of the substrate 100 facing outwardly. With this
structure, the light emitted from the first light

25 emitting portion 101 travels also in the outward
direction from the surface of the substrate 100.

Figure 11 is a side view of the ink container



5 which the user can visually receive the light, but also in the

| ower right direction. The first light receiving portion 210 is

di sposed across the optical axis extending in the |ower right
direction, so that predetermned infornmation relating to the ink 10
container 1 can be transmitted to the recordi ng device side.

Wth the above-described structures, #he position and/or the
configuration of a nenber or nenbers which may bl ock the Iight
travelling along the 15 optical axes are appropriately sel ected, and
an opening and/or light-transm ssive are provided, so that optical

axes dlrectlng tomard the e t he _user a oward_t he |ight
recei vi ng port| divaprd %%l?%gﬁ?ﬁeéséﬂpﬁﬁra%ﬁg 9UIgt her arrangenent s

are 20 usabl e uBkef fhesl dlerlesedt! eRLoRI0RNG ISR OL Ly User

and/or to the Ilg rece ng portion

(b) shows an exampl ei@lresuthe af ixtstut g, enii e Ly rpotrlﬂﬁohlmlt eﬁhﬁtthd
fromthe first light emtting portion 101 is directed to a 25 desired
posi tion by usi rfgpealighfhtnogupell hg rmEheerrpre34 rgitth da'csegptd'rc@ly fibers.

By nmeans of the |ight _guiding ne 4, the r determn
i %f ormation rel a‘ﬁhﬁﬁg % ”f@rtg‘ﬁaé‘ ﬁ’fl?“é%ﬁ‘f &isv&rY tg‘i EE)% Bty g’r‘r%m tted to
the first light, rlgeewm @9&% %galodifécﬁ%ﬁ 12he (R))stanqghp the

eyes of the user (Figure 12,
receiving portion 210 is disposed across the optical

axis extending in the lower right direction, so that
predetermined information relating to the ink

10 container 1 can be transmitted to the redord;ng device
side.

With the above-described structures, the
position and/or the configuration of a member or
menbers which may block the light travelling along the

15 optical axes are appropriately selected, and an
opening and/or light-transmissive are provided, so
that optical axes directing toward the eyes of the
user and toward the light receiving portion are
positively assured. However, other arrangements are

20 usable by which the light is directed to the eyes of
the user and/or to the light receiving portion.

In Figure 12, (a) and (b) shows an example of
such a structure, wherein the light emitted from the
first light emitting portion 101 is directed to a

25 desired position by using a light guiding member 154
such as optical fibers. By means of the light guiding

member 154, .the predetermined information relating to



Figure 13 is a side view (a), a front view (b) 5 of a further exanple
of the controller substrate nmounted on the ink container. In the
exanpl e of Figure 10, the first light emtting portion 101 is

di sposed close to the end of the substrate 100, and in this case, the
size of the antenna 102 is required to be 10 relatively small. In the
exanple of Figure 13, the first lightatemtting portion 101 is shifted
toward i nside of the substrate 100, by which the maxi nrum size of the
antenna 102 can be assured, so that further preferable wreless
conmmuni cation i s acconplished. 15 1.3 Myunting Portion of Ink

Container: Figure 14 js a perspective view illustrating ap, exanple of
a recording hea&%ﬁnilf‘f(h%‘iﬂtﬁénﬁlpﬁolcd‘@rb? o WRREERt Y tionl?gﬁoﬂ{%ﬁ)%ner
according to the;fihEst @E{mq dlmente 1.5 5Py Lee F OULEY 1D 4 S A
schematic side 20 View i Ius?ﬁgtfﬁg an oggggti%n dfqﬁgant?ng and
dermounting (a) +heopy®d dfhehénksqonragmss 1@¢ccosdi.ng to the first

enbodi ment to the hol der shown in Figure 14. The recording
head unit 105 is gener ipyredisibt utsddepyier Hallder 150 griedetllchabl y

hol ding a 25 plurali X four, in the exanple shown in the Figure) of
i nk cont ai nefs, °4nd g ’Fé},ﬂ&r AP eﬁg 'i%%r%ngﬁ?)t]eecf é"d‘]géké‘ﬁ'fethe bot t om
side (unshown i%oﬁhQE&Qn#%he hﬁyco%%ainer. In thé examplé of Figure
10, the first light emitting portion 101 is disposed
close to the end of the substrate 100, énd in this
case, the size of the antenna 102 is required to be
10 relatively small. In the example of Figure 13, the
first light emitting portion 101 is shifted toward
inside of the substrate 100, by which the maximum size
of the antenna 102 can be assured, so that further
preferable wireless communication is accomplishqd.
15 1.3 Mounting Portion of Ink Container:

Figqure 14 is a perspective view illustrating an
example of a recording head unit having a holder to
which the ink container according to the first
embbdiment is mountable. Figure 15 is a schematic side

20 view illustrating an operation of mounting and
demounting (a) - {c} of the ink container according to
the first empodiment to the holder shown in Figure 14.

The recording head unit 105 is generally

constituted by a holder 150 for detachably holding a
25  plurality {(four, in the example shown in the Figure)
of ink pontainers, and a recording head 105 disposed

adjacent the bottom side (unshown in Figure 14). -By



mounting the ink container to the holder 150, an ink introduction
openi ng 107 of the recording head di sposed in the bottom portion of
the holder is connected with the ink supply port 7 of the ink 5
container to establish an ink fluid conmmuni cation path the rebetween.
An exanpl e of usable recording head 195 conprises a liquid passage
constituting a nozzle, an electrothermal transducer elenent provided
inthe lo liquid passage. The el ectrothermal transducer elenent is
supplied with electrical pulses in accordance with recording signals.
Thermal energy is applied to the ink. in the |iquid passage. This
causes a phase BhapgerDfthehénk mMontasyps itegthn isisrelgenematnbn

(boiling), 15 and_theref.ore, abru r re rise, by whjch the ink
is ejected froml’t"ﬁﬁoqei‘becﬁoé'. bgfp%ﬁg?ﬁpt%%ﬁﬁef%wéﬁgr@?ﬁ s applied to
the ink in the hggwsfboo%segs-bombﬁ SAMSeS 8f PRS@oghangs of the ink
resulting in bubble generation (boiling), and therefore, abrupt 20
pressure rise, bynwdudtedd Whiehi the iiskesgatlgdpbdriom ifethozalke. An

el ectrical contact portion (unshown) for signal transm ssi on provided
on the carri agec20BMifircfonkFtatd sHedt rinke 8l Wt sicngpnEFat igndrawh

el ectrical contﬁct {gngon 157 of the recording head unit 105, 25 are
electrically co PerTEt s each other, so that transm ssion of the

recording signal is engbledd9et b€ REBEL N QURSHIRY Hdangdycer el enent
driving circuit. of 32 :
comprises a liquid passage constituting a nozzle, an

electrothermal transducer element provided in the

10 liquid passage. The electrothermal transducer element
is supplied with- electrical pulses in accordance with
recording signals, Thermal energy is applied to the
ink in the ligquid passage. This causes a phase change
of the ink resulting in bubble genération {boiling},

15 and therefore, abrupt pressure rise, by which the ink
is ejected from the nozzle. By this, the thermal
energy is applied to the ink in the liquid passage.
This causes a phase change of the ink resulting in
bubble generation (boiling), and therefore, abrupt

20 pressﬁre rise, by which the ink is ejected from the
nozzle. An electrical contact portion (unshown) for
signal transmission provided on the carriage 203 which
will be described hereinafter, and an electrical
contact portion 157 of the recording head unit 105,

25 are electrically contacted to each other, so that
transmission of the recording signal is enabled to the

electrothermal transducer element driving circuit. of



t he recording head 105 through the wiring portion 158. Fromthe

el ectrical contact portion 157, a wiring portion 159 is extended to

t he antenna substrate 152. When the ink container 1 is nmounted to the
5 recording head unit 105, the ink container 1 is brought to above
the holder 150 ((a) in Figure 15). Angd, a first engaging portion 5 in
the formof a projection provided on an ink container rear side is
inserted into a first |ocking portion 155.in the form 10 of a through
hol e provided in a holder rear side, so that ink container 1 is

pl aced on the inner bottom surface of the holder ((b) of Figure 15).
Wth this state theprecotming dradsiide thppah hd oiriie pomkiewntS8i-ner
.1 i1s pressed down as indicated by arrow P. whi ch the ink

15 b [
container 1 rotdt€8 Fie tHedFreet iR FAUIRAEEE" bi/lE'—f'hé‘ LFo% R about
the engag NG POLLL RPN L0Pedeoko §HAGHRILRPT AR 2 ANth L N

155, *So°thd e o k

first | ocking p&P I'on ront si t he 1 nk contai ner

di spl aces downwardly. kRehhendrioxessntafinthis 20 maehted, td hae
supporting nmenber 3 is displaced in the direction of an arrow Q

whil e a si de ssurdfeacedixig cheselc ontit eéf§agting ipér cooraBiegpr dviided in t he
supporting nmenber 3 on the ink container front side is beiQ%fpressed

to the second | GERPABE Pt 13615 M&@?Hé&ooﬁ(?S.%mgiﬁWﬁe} T ont
side. Vhen the upper, sprlACE8L 1P oBPE sCIRAORI G bEOR S T eaches

a lower portion’of’the seco
projection provided on an ink container rear side is
inserted into a first locking'portion 155 in the form
10 of a through hole provided in a holder rear side, so
that ink container 1 is placed on the inner bottom
surface of the holder {{(b} of Figure 15). With this
state kept, the front side upper end of the ink
container 1 is pressed down as indicated by arrow P, -
15 by which the ink container 1 rotates in the. direction
indicated by the arrow R about the engaging portion
between the first engaging portion 5 and the first
locking portion 155, so that front side of the ink
container displaces downwardly. In the process of this
20 actiéﬂ} the supporting member 3 is displaced in the
direction of an arrow Q, while a side surface of a
second engaging portion 6 provided in the supporting
member 3 on the ink container front side is being
pressed to the secohd locking pertion 156 provided on
25 the holder front side.
When the upper surface of the second engaging

portion 5 reaches a lower portion of the second



33 locking portion 156, the supporting member 3 displaces in the
direction Q by the elastic force of the supporting menmber 3, so that
second engagi ng portion 6 is |ocked with the second | ocking portion
156. Wth 5 this state ((c) in Figure 15), the second | ocking portion
156 el astically urges the ink containgr 1 in a horizontal direction

t hrough the supporting nmenber 3, so that rear side of the ink
container 1 is abutted to the rear side of the holder 150. The upward
10 di splacenent of the ink container 1 is suppressed by the first

| ocki ng portion 155 engaged with the, first engaging portlon 5 and by
t he second Iockllﬁgkb@ﬁtH%ﬁWB@%ﬁwgé@édswmﬁtﬁﬁ% MeERERdS etbpRjiasgs
portion 6. At this cont er 1 is 15

th
conpl et ed, mheré]ntﬁﬁ Jlﬁﬁg ﬁ%p 3 ngpefﬂfg%&%ﬁﬁgiﬁeagwf % the ink
i ntroduction openipg-dihG mehded he aBt e sgggn@%gﬁp?n%&t@%ﬁegm y

si de antenna 220 on the antenna substrate 152 are cl osél opposed to
each other. 20THe aboket desbrtipededsed Idvxipgipaitibe D$6'W aver"
during the mounting process shown in (b) of Figure 15, wherein the
engagi ng porﬁloﬁhbétﬁﬁﬁﬁﬁ tihe) {1 FLoskga )ngtb%r%QQ9ﬁd51%ﬁkFQ9ua flrst

| ocki t 15 f d the f 1 de _of th
contai ner 1 15 RBOUEN 061 RS RGPS NG B8 TG SBIFtn T 1R 2

connecti ng portlhg@m@.;mealw&l&ktﬁy@% tﬂ@réugpo%@an&hﬁem& 3,

i ntroduction opening 107 is a . ing point which is |ocated
between the powsb pbantreamdstde dfultbeumk poeteimd ¥, isl asmtedotd he
fulcrum Therefore, the ink supply port 7 is pressed agalnst t he ink
i ntroducti on op&hEnEEaROFidRt A e’éheaheéd?%rléé pyhe upward

16 displacement of the ink container 1 is suppressed by.
the first locking portion 155 engaged with the. first
engaging portion 5 and by the second locking portion
156 engaged with the second engaging peortion 6. At
this time, the mounting of the ink container 1 is

15 completed, wherein the ink supply port 7 is connected
with the ink introduction opening 107, and the antenna
102 and the main assembly side antenna 22d on the
antenna substrate 152 are cldsely opposed to each
cther.

20 ) The above-~-described uses the principle of
"lever" during the mounting process shown in (b) of
Figure 15, wherein the engaging portion between the-
first engaging portion 5 and the first locking portion
155 is a fulcrum, and the front side of the ink

25 container 1 is a power point where the force is
applied. The connecting portion between the ink supply

port 7 and the ink introduction opening 107 is a -



5 the rotation of the ink container 1. At the connecting portion, an
el astic nenber such as a filter, an absorbing material, a packing or
the like which has a relatively high flexibility is provided to
assure an ink conmuni cation property to prevent ink | eakage 10 there.
Such structure, arrangenent and nountisng operation are therefore
preferable in that such a nmenber is elastically defornmed by the
relatively large force. Wien the nounting operation is conpleted, the
15 first |l ocking portion 155 engaged with the first engagi ng portion

portion 6 are eMURIGEAE pPbURRE3 RETHRE CORPaThemeLEprEm B atng
away fromthe hOAn%egheTﬂﬂr&w eprrﬁ)ﬁé%a5§§t W1ALEOM Ofe 120 chie ghasti ¢

menber i s suppresse so that menber.1's kept in an appropriately

def ormed el asti c@ldrgfore, the itdovRiply b St ibChrEseafl ag@ens®dUNt i ng
portion of the ink container according to the first enbodi nent or the
modi fi ed exanpl &hshdénk intrPdyaron £reBimptl25vwithia ilagoenferee pyesent
i nventi on. _ Referring.to Fiqure 16,, this will be described.
Thi's Figure. i% &/ FerSheciInErvt iy i) CBFCaime™ Lot FG° SEMREkandni
of another examplg..agf a%ncarlsg-.@&enieﬂsgﬁfarch bea r&aqedi ngy head uni t

functioning to receive the ink froman ink container and to effect
recordi ng, and anRekbpesinatervaewa bhcking hesehel vneniaiconnected
with 5 each' other. The recordi ng head uni.t 405 of this
exanpl e is differedativelmhiae flordgailhgy hisl @epvid WMei epsure an

ink communication property to prevent ink leakage
10 there.

Such structure, arrangement and mounting
operation are therefore preferable in that such a
member is elastically deformed by the relatively large
force. When the mounting operation is completed, the

15 first locking portion 155 engaged with the first
engaging portion 5 and the second locking portion 156
engaged with the second engaging portion 6 are
effective to prevent the ink container 1 from rising
away from the holder. Therefore, the restoration of

20 the eiastic member is suppressed, so that member is
kept in an appropriately deformed elastically.

However, the structure of the mounting portion
of the ink container according to the first embodiment
or the modified example shown in Figure 14 is not

25 limitihg in the present invention.

Referring to Figure 16, this will be described.

This Figure.is a perspective view (a) of the recording



securedly holds the entirety of the ink container. More particularly,
as shown in Figure 16, (a), the 10 hol der portion corresponding to
the ink container front side, the second | ocking portion or the
antenna substrate di sposed here is not provided. In the other
respects, the structures of this exanple is substantially simlar to
the foregoi ng exanples, that 15 is, the recording head unit is
provided in the bottomsurface with an ink introduction opening 107
connectable with the ink supply port 7, and is provided at the rear
side with the first |ocking portion 155, and is provided at the back
side thereof 20 with an electrical contact portion (unshown) for.the
signal transm s$e@d.unit of anotherakkbagk 4h8 savwatliagal tigreFoshaf t
417 is provided with a lever 419 for nounting and fixing the
recordi ng head Ghiet ree5 HeIsheath YAt FFyatdongng (19) repeivs Higsiak

hol der portion';orreﬁganigng Eo.the S ructgre of the ink container
front side, in &48Ft3OT 0 HA B S PRCHC EAEGLLTSFEFE B a
connected with el ectLi C n i i ng
head si de. Thus%g?ﬁgggggghga%%cE#nggpg?%%Egg%%%&%t%&n&?g?%g%gggtion
159 to the antegrpanseisdr.ate 152 and the connector are provided on
the carriage side. Wth such a structure, when the recording head
unit 405 is nmounted toThterasprdiagdeptsunst IRGwAL | this gapreri®s is(b),

t he nountin ortion of ink contalner | ntirely nmounted. Mre
particﬂlallg,ptﬂf%gﬁﬁ“FhErBWQﬁgﬁ§B§?ﬁ?#§%%Pgé?ﬁé%ﬁBHHf?mg operation
In Figure 15, 19eEQPe&RP'P)%‘JEBE%eb%B‘éV§Pé\;J Re LNk SuPBbYtPdx.7 and .t he

i nk introduction opening 107, and the cl'ose facing between the
antenna 102 andubhe peaiticassehpl vsssbewarninhentgursulstrade, h2 are
acconpl i shed, thus conpleting the nounting operation.

10 holder portion corresponding to the ink container
front side, the second locking portion or the antenna
substrate disposed here is not provided. In the other
respects, the structures of this example is
substantially similar to the foregoing examples, that

15 is, the recording head unit is provided in the bottom
surface with an ink introduction opening 107
connectable wifh the ink supply port 7, and is
provided at the rear side with the first locking
portion 155, and is provided at the back side thereof

20 with ;n electrical contact portion (unshown}) for the
signal transmission.

A carriage 415 movable along a shaft 417 is
provided with a lever 419 for mounting and fixing the
recording head unit 405 as shown in Figure 16, (b). It

25 has a holder portion corresponding to the structure of

the ink container front side, in addition to an

electrical eontact portion 418 connected with the’



15 1.4 Recording Device (Figure 17 - Figure 18): Fi gure 17
shows an outer appearance of an ink jet printer 200 to which the ink
contai ner described in the foregoing. Figure 18 is a perspective view
of the printer in which the main assenbly cover 201 of 20 Figure 17

i S open. As shown in Figure 17, the printer 200 of this

enbodi ment conprises a main assenbl y,3a sheet discharge tray 203 at
the front side of the main assenbly, an autonmatic sheet feeding
device (ASF) 202 25 at the rear side thereof, a main assenbly cover
201, and other case portions which cover major parts including a,

mechani sm for scannin v Lriage Garr t,

recordi ng heads gﬁakf%‘%l %E lég&t ;Dgng%%n anfd(E? % ec{lfgnp{e%% s;@@.
recordi ng duringni,ge wes@%ehdoioakhagcl@afﬂl@gelsé' hatie h§rﬁ11g30 provi ded
an operating panel portion 213 which'includes a 5 di-splaying device
which in turn dipspkays Si%testiod anttenps intbetrate esjzeandvehef whet her
the main assenbly cover is closed or opened, a main switch, and a
reset switch. WSeRANERECITErE BEQEYASHY OR ovfer CEG!’Lli‘%e Shen; the 10 user
can see the recordlng E gg qutalgé %u§ho E gure 1 The Jiser
can al so see’the, movabf e?and the ﬁé Hg carrlage

205 which carrigsithed %@h@hﬁﬁed‘%@dth@'éar%%g@nﬂst he bl%‘wrquﬁt ai ners
1K, 11, 1M and 1C-(the ink containers will be indicated by 15

reference nuner&iq0de Iél ybmermmalbnetlrfgalpostﬁqm iafi tiyk asntdimecase
may be). In this enbodinent, when the main assenbly cover 201 is
opened. A sequer€ecBbireiti BAVREear¥qred Patt ia arhXt EMqUslgEhe05 i s

automati cal Iy cques Lo 18 ¢enter RosLLL oM FRULAl NeT; e hangi 19

10 the connection between the ink supply port 7 and the
ink introduction opening 107, and the close facing
between the antenna 102 and the main assembly side
antenna substrate 152 are accomplished, thus
complefing the mounting operation.

15 1.4 Recording Device (Figure 17 - Figure 18):

Figure 17 shows an outer appearance of an ink
jet printer 200 to which the ink container described
in the foregoiﬁg. Figure 18 is a perspective view of
the printer in which the main assembly cover 201 of

20 Figuré 17 is open.

As shown in Figure 17, the printer 200 of this
embodiment comprises a main assembly, a sheet
discharge tray 203 at the front side of the main
assembly, an automatic sheet feeding device ({(ASF) 202

25 ét the rear side thereof, a main assembly cover 201,
and other case portions which cover major parts

including a, mechanism for scanningly moving the



20 position”, shown in the Figure), where the user can do the ink
cont ai ner exchanging operation or the like. In this enbodi nent, the
recordi ng head (unshown) is in the formof a chip nounted to the
recordi ng head unit 105, corresponding to the 25 respective inks. The
recordi ng heads for the respective color inks scan the recording
material by the nmovenent of the carri¥ge 205, during which the 38
recordi ng heads eject the ink to effect the printing. To do this, the
carriage 205 is slidably engaged with the guiding shaft 207 which
extends in the noving direction thereof, is driven by a carriage

notor 5 through gaiiaye &4 aNSRLSEhONFeehaRy $@ad hehd @GRr dhrg heads
corresponding to the K, Y, Mand C (bl ack, yellow, magenta and cyan)

i nks ej ect the iskgadnethearasps of fagjtényi Ure datardiody dugmima went r ol
circuit provided in the main assenbly side through a flexible 10
cabl e 206. Ther 9%EMPh\RTedeacPpapErdsr ecdier§ hedERi BRPYHEUE g a

paper feeding ro Ae%{aiﬁg%%hgﬁgmg%}??{e@ %ilggwl(j%hl %%mssg on to feed

the recording mat'eri a romthe automati c sheet feeding
device 202 tos t heiphegingidehaegenidra)n2038:n Hhepl £801sdiangs 15 hewd
unit 105 having an integral ink container holder is detachably
mount ed on t he crimtageiR@Speghtve e wbeprsst ithe makn esnembhers 1 in

the formof cartridges are detachably nounted on the recordi ng head
unit 105. cover 1s closed or operied, a main switch, and a reset

switch.
When the main assembly cover 201 is open, the
10 user can see the recording head unit 105 as shown in
Figure 18. The user can also see the movable range and
the neighborhood of the carriage 205 which carries the
recording head unit 105 and the ink containers 1K, 1Y,
lMlénd 1C {the ink containers will be indicated by
15 reference numeral "1" cnly hereinafter for simplicity,
as the case may be). In this embodiment, when the main
assembly cover 201 is opened. A sequence operation is
carried out so that carriage 205 is automatically
comes to the center position ("container exchanging
20 position“, shown in the Figure), where the user can do
the ink container exchanging operation or the like.
In this embodiment, the recording head
(unshown) is in the form of a chip mounted to the
recording head unit 105, corresponding to the
25 respective inks. The recording heads for the
respective color inks scan the recordiné material by

the movement of the carriage 205, during which the



Thus, the recording head unit 105 can be nounted on 20 the carriage
205, and the ink container 1 can be nounted on the recording head
unit 105. In this enbodinment, the ink container 1 is, therefore,

det achably nountable to the carriage 205 by way of the recording
head unit 105. In addition, by nountigg the 25 ink container 1 to the
recordi ng head unit 105, the |iquid supplying systemof the present
invention is established. 39 During the recording or
printing operation, the recording head scan the recording material by
t he above-descri bed novenent, during which the recordi ng heads eject
the inks onto theesasdndi rpdeaederhl theo 16k efd @fiferhet e qoridicdng -

operation on a width of .the recordin erial .corresponding to the
range of the e _eE?icg]ntgbfj e (‘}Frfﬁ%‘ger g@grﬂ? ,Fgll_ﬁ'éééy Waag_efji Hether i od
between a scanni pg. Qpekahd WhaaRd b NISX! o 3CANMA 0 Opehaly:qg. the |
paper feeding necharl smfeeds 10 the recording material through a
predet er m ned di §{ g8 onotiaspandi agdtioehhey W dabridde thitsrmanner,

the recording is sequentially effected to cover the entire.area of
t he recordi ng5 matkrdugh, afrisitd tpepshirsion memhamage nehher gagerdiingt he

recording head b %%re 15 novenent of Hpe carriage, there is provided
an ejection ref r% ShGORTT PP dF A d @aﬁs%'oﬁgﬁg& né’ltaﬁé"m des of
the recording he@@ﬁob@vﬁg%meaﬁh_e&s;rgniﬁuéIe%fe%t Ther&iid &n the
recordi ng heads nove to the position of the refreshing unit at
predeterm ned tip®sis of ejection data fed from a control circuit

provided in the main assembly side through a flexible

10 cable 206. There is provided a paper feeding mechanism
including a paper feeding roller, a sheet discharging
roller and so on to feed the recording material
(unshown} fed from the automatic sheet feeding device
202 to the sheet discharge tray 203. The recording‘

15 head unit 105 having an integral ink container holder
is detachably mounted on the carriage 205, and the
respecﬁive ink containers 1 in the form of cartridges
are detachably mounted on the recording head unit 105.
Thus, the recording head unit 105 can be mounted on

20 the csrriage 205, and the ink container 1 can be
mounted on the recording head unit 105. In this
embodiment, the ink container 1 is, therefore,
detachably mountable to the carriage 205 by way of the
recording head unit 105. In addition, by mounting the

25 ink container 1 to the recording head unit 105, the

liquid supplying system of the present invention is

established.



20 intervals, and are subjected to the refreshing process including
the prelimnary ejections or the |ike. As descri bed

her ei nbefore, the recording head unit 105 havi ng the container hol der
portion for the ink containers 1 is provided with an antenna
substrate, 25 and the antennas thereog are positioned close to the
antennas on the substrate provided on the ink container 1.nounted
thereto. By this, the control of 40 turn-on and -off of each of the
LEDs 101 in accordance with the sequence which will be described
hereinafter in conjunction of Figure 25 - Figure 27, are enabl ed.
More particularly, at tHHEIBEntRf AEFOEXEHRRGePHIPISEt PR tAean BRe i nk

remai ni ng annuntrggogik%ﬂé%ﬁpgggﬁqﬁ#ﬁ% Egr%ﬂ%#hatéﬂﬁﬂng 01 of the

ink container 1 1S sw on or CcKered. s app PEs*¥% each of

the ink contai nessove-dkBet e dTRYESRIM: , T 808ELIhb B tGRY keagedidy i I st
i ght receiving portion 210 having a 10 light receiving element is

provi ded adj acenteads endcoppeaiitles tdngoenbe pregeirdeny wattkrihke to
refreshing unit. Wien the LEDs 101 of the ink containers 1 pass by
the Iight rec®i vihFTForbe otfPI0y PRE2RbIRIENE Bidthetchi® i age 205,

the LEDs 101 i . And, 1 I ght | | th
irst 1ignt recerSng Baorfiss =St assphayiristar: i a%hhe 58 o

containers 1 on éf:tGanl b@det308r oz Recselieet 8da®n thes hawles of the
position of the carriage 205 when the light is received. |In another

exanpl e of the ceenticdl bétrednhe scanning operation and the next

scanning operation, the paper feeding mechanism feeds
10 the recording material through a predetermined
distance corresponding to the width. In this manner,
the recording is sequentially effected to cover the
entire.area of the recording material. An end porticn
of the movement range of the recording head by the
15 movenment of the carriage, there is provided an
ejection refreshing unit including caps for capping
the sides of the recording heads having the ejection
outlets. Therefore, the reccrding heads move to the
position of the refreshing unit at predetermined time
20 inter;als, and are subjected to the refreshing process
including the preliminary ejections or the like.

As described hereinbefore, the recording head
unit 105 having the container holder portion for the
ink containers 1 is provided with an antenna substrate,

25 and the antennas thereon are positioned close to the
antennas on the substrate provided on the ink

container 1.mounted thereto. By this, the control of



20 turn-on of the LED or the |ike, the LED 101 of the container is
swi tched on, when the ink container 1 is correctly nmounted at the
cont ai ner exchange position. The control for these operations are
effected, simlarly to the control of the ink ejection of the 25
recordi ng head, in accordance with the control data '(control
signals) supplied to the ink containet’ through the. flexible cable
206 and the wireless . 41 conmmunication with the control circuit of
the main assenbly side. 2. Structure of Control System 2% Genera
Arrangenent (Figure 19): 5Figure 19 is a block diagram show ng an

exanpl e of a struchus® fHfa acePdf QhchYSt @MeOtEbHE 0INKN] Sécddanter .
The control systemmainly conprises a control circuit (PCB

(printed-w ringwhoarthg dequehes ndiichassknibleydefctiedphen¢araftand t he
structure for the 10 light em ssion of the LED of the ink caontainer
to be control | ednpgerHctdRrnr of Kigresi1> - Figure 37 prgueebled-the

control circuit 300 exgeut arcl%%glg]rl'ce%i ng rglng%i'rrll te?:.ckgﬁ printer
and operation control. re partreuldrly, a earTied out 15
processes whischpwihtide desearipedhkhesss Halhgeambint of an ink
A container 1 is short, the LED 101 of the ink container
1 is switched on or flickered. This applies to each of
the ink containers 1. In the movement range of the
carriage, a first light receiving portion 210 having a
10 light receiving element is provided adjacent an end
opposite the end provided with the refreshing uﬁit.
When the LEDs 101 ¢f the ink containers 1 pass by the
light receiving portion 210 by the movement of the
carriage 205, the LEDs 101 are switched on. And, the
15 light is received by the first light receiving
position 210 so that positions of the ink containers 1
on the carriage 205 can be detected on the basis of
the position of the carriage 205 when the light is
received. In another example of the control for the
20 turn-&n of the LED or the like, the LED 101 of the
container is switched on, whén the ink container 1 is
correctly mounted at the container exchange position.
The control for these operations are effected,
similarly to the control of the ink ejection of the
25 recording head, in accordance with the control data
(control signals) supplied to the ink container

through the. flexible cable 206 and the wireless



conjunction with Figure 25 - Figure 28 in accordance with a program
stored in ROM 303. RAM 302 is used as a work area in the process
execution of the CPU 301. As shown in Figure 19, the recordi ng head
unit 20 105 carried on the carriage 205 has recordi ng heads 105K,
1051, 105M and 105C which have a plurality of ejection outlets,

respectively,

cyan (O

i nks

unit 25 105,

with the substr &CE™BH G

circuit therefo%ﬁgggb%ﬂgi%@penna. When the ink container 1 is 5

for ejecting black (K),4yellow (Y), nmagenta (M and

respectively. On the hol der of the recordi ng head

the ink containers 1K, 11, 1M and 1C are detachably
nount ed corresponding to the respective recording heads. 42
Each of the ink contajners l,éa§ﬁ§§scribed her ei nbefore, is provided

correctly nounte
substrate 100 i 2, ckosgthaet bE esiteonagwdtestrate which i s provided on
the recording head unit 105 and which is common for the ink
containers 1. TRelceemeatlofrfansdmnenh) (Bigoveded i n the carri age 205
and 10 the control

el ectrical | ySconnect ed" t87*% riahn
flexible cable 206

head unit

105

on

t

h

hePHEALER 4T T e thE A58y control

e recording head unit 105, the antenna on the

circuit 300 provided in the in assenbly si.de are
&1 1L6RK o eGP 4o Hido e T3P
SUAGLEDEL. o R¥nt 18 HOUBLE TKE Qhe! B TRROT di NG

e carriage 205, the cohnector o e carriage 205

and 15 the connegtpfef Theecoee1dspgrdicadi Ny teckipriaee £leptrbral |y
contacted with each other for signal transm ssion.. Wth such
connecting and commuit cECBngrsintectuieing heaxdignains tbanmaia
transmtted between theo%oghrol.circuit 390 of the naigmg%%%nbly si de

and t he

10

15

20

25

assembly

e printer, and the structure

light emission of the LED of the ink container to be

controlled by the control circuit.

l In Figure 19, the control circuit 300 executes

data processing relating to the printer and operation

control. More particularly, a CPU 301 carried out

processes which will be described hereinafter in

conjunction with Figure 25 - Figure 2B in accordance

with a program stored in ROM 303. RAM 302 is used as a

work area in the process execution of the CPU 301,

As shown in Figure 19, the recording head unit

105 carried on the carriage 205 has recording heads

105K, 105Y, 105M and 105C which have a plurality of

ejection outlets, respectively, for ejecting black (K),

yellow (Y}, magenta (M) and cyan (C) inks,

respectively. On the holder of the recording head unit

105,

the ink containers 1K, 1¥, 1M and 1C are

detachably mounted corresponding to the respective

recording heads.



20 respective ink containers 1. Thus, the control circuit 300 can
performthe control operation for turning-on and -off of LED in
accordance with the sequence which will be described hereinafter in
conjunction with Figure 25 - Figure 27. 25The control of ink

ej ections of the recordi ng heads 105K, 105Y, 105M and 105C, is
carried out simlarly through the flegible cable 206, the 43
connector of the carriage 205, the connector of the recording head
unit with the signal connection between the driving circuit and so on
provided in the recording head, and the control circuit 300 in the 5

mai n assenbly side. Thus, th ontrol circuit 300 controls the ink
ej ections and so on foga?ﬂeofé_’g]ﬁe&?lfvc NFELOYH g ﬂ@a‘aessfcn%ed The

first light receyingdasld,0ns 21 Alsrasad adkaggd: Qre Pfothe end

portions of the novenent range 10 of the carriage 205 receives |ight
fromthe LED 10brofridde Witk coatimEmenl],tandispr yrahtkoli catduie of
the event is supplied.to the control circuit 300. The control circuit
300, as will bethesefoheddnébe|snfanap,; MBSpofts ing caetaingdal 9

AR A R A R R L
path of the carriag@ensbn tRBdsEE. 226! 1608 s20P0dS 1QOLEESHONGINAT! Y
provi ded with an encoder sensor 211. The detection signal of the
sensor is suppl isedsteattedherh20h contprelided cin th80f:ddriaughhddte uhliexi bl e
cabl e 206, by which the novenent position of the carriage 205 is
105 and which is common for the ink containers 1. The
connector (unshown) provided in the carriage 205 and
10 the control circuit 300 provided in the main assembly
side are electrically connected for transmission of
signals through tﬁe-flexible cable 206. Furthermore,
by the mounting of the recording head unit 1G5 on the
carriage 205, the connector of the carriage 205 and
15 the connector of the recording head unit 105 are
electrically contacted with each other for signal
transmission. With such connecting and communicating
structure, the signals can be transmitted between the
control circuit 300 of the main assembly side and the
20 reSpeéfive ink cqntainers 1. Thus, the control circuit
300 can perform the contrcl operation for turning-on
and -off of LED'in accordance with the sequence which
will be described hereinafter in conjunction with
Figure 25 - Figure 27.
25 The controi of ink ejections of the recording

heads 105K, 105Y, 105M and 105C, is carried out

similarly through the flexible cable 206, the



obt ai ned. The position information is used for the respective
recordi ng head ejection controls, and is used also for |ight

val i dati on process in which the 25 positions of the ink containers
are detected, which will be described hereinafter in conjunction with
Figure 25. .A second light emtting / receiving portion 44 214 is
provi ded in the nei ghborhood of the psedeterm ned position in the
novenent range of the carriage 205, includes a light emtting el enent
and a light receiving element, and it functions to output to 5 the
control circuit 300 a signal relating to an ink remai ni ng anount of

each of the ink container 1 Carriedq on t rriage 205. Th control
circuit 300 can S®BPEET°T RS Fﬁ%‘?ﬁﬁﬁ?ﬁ?ﬁﬁ’anﬁgﬁt eChat s Df t he

signal . 10 2.2 CRapeetiqgeBariAan & EhOHL 20ns1 LR 24) ‘betueen

Figure 20 shows a structure of signa ring or sl gna
transm ssion W tthet Beivitg eopd@itn@hdlsd ront @ESBLRd thetwaibstrate 100

of the ink container 1. As shown in Figure 20, the carriage.205 is
recording head, and the control circuit 300 in the
5 main assembly side. Thus, the control circuit 300
controls the ink'ejections and so on for the
respective recording heads.
The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
16 of the carriage 205 receives light from the LED 101 of
the ink container 1, and a signal indicative of the
event is supplied to the control circuit 300. The-
control circuit 300, as will be described hereinafter,
responds to the signal to discriminate the position of
15 the ink container 1 in the carriage 205. 1In addition,
"an encoder scale 209 is provided along the movement
path of the carriage 205, and éhe carriage 205 is
correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
20 contrsl clrcuit 300 through the flexib}e cable 204, hy
which the movement position of the carriage 205 is
obtained. The position information is used for the
respective recording head ejection controls, and is
used also for light validation process in which the
25 positions of the ink containers are detected, which
will be described hereinafter in conjunction with .

Figure 25. .A second light emitting / receiving pertion



15 provided with a control circuit 208, and the signal line wring
fromthe main assenbly side control circuit 300 to the control

circuit 208 conprises four signal |ines, for exanple. Mire
particularly, the signal line wiring to the control circuit 208

i ncludes 20 a vol tage source signal line VDD for electric power
supply and a ground signal line G\D. 4kurthernore, it includes a
signal |ine DATA for feeding the control signal (control data)
relating to the turning-on or flickering process of the LED1O1l, and a
clock signal 25 line CLK therefor, namely, it includes four signal

lines in total In this enbodlnent t he descrﬂstlon will be nmade with
the four signal 2Hfnks PIRYEdehdn the pREERENPIR &ft FB% is not Iimited

o sy hB e AR ALY O ARG OlncHiIpBhad [dho3nERY e

required as th ase a circult inly conprises

a high frequency; Abben Al uaedeodiyhat bR tGingClidmdrar ankir g1 ess
cormmuni cation of the DATA and CLK signals, and the control circuit

208 i s el ectri calgyt conréetey alietrhnt, |aowp ianfwmtadof20tdoutpuknte | ead

159. The antenna 220 generates el ectromagnetic radi ation of a
shortwave bahd, taﬁdCQL'U'—r@énﬁHﬁUdét é80\@ tHONAE ZHMAEARY Th A hdEnk

cont ai ner si de. nglr%?lr%t %S%’U& Egd‘goo% ti dl@pg&%ﬁga}?{%g Qe carri age

205 in this enbddihen nay be spose on e antenna substrate

152. On the ot hgrrhadl ont RRe SaIstibgt 2000 Bl @aabrof cliTchbe 30K
containers 1 is provided with an antenna 102 for wreless

comuni cati on wcth déieearaihe assembhyisimge aantehrea 226 .bdgisi ¢fal so
provided with a controll er 103 for signal processing for processing
the high frequehBy $t4¥dl recei ved fromthe antenna 102 and for 20

sendi ng the Ql gQ Edg %%%X“TE%%% . ob T Pﬂgtur}% g@te@q@u}gzzq,l\[br eover, it
is further rOV|de 1
Figure 20 shows a structure of signal line '
wiring for signal transmission with the ink container
1 in terms of the substrate 100 of the ink container 1.
As shown in Figure 20, the carriage 205 is
15 provided with a control circuit 208, and the signal
line wiring from the main assembly side control
circuit 300 to the control circuit 208 comprises four
signal lines, for example. More particularly, the
signal line wiring to the control circuit 208 includes
20 a voltége source signal line VDD for electric power
supply and a ground signal line GND. Furthermore, it
includes a signal line DATA for feeding the control
signal (control data) relating to the turning-on or
flickering process of the LED101, and a clock signal
25 line CLK theréfor, namely, it includes four signal

lines in total. In this embodiment, the description

will be made with the four signal lines, but the



act uat ed thereby. Figure 21 is a circuit diagramillustrating
the details of the substrate on which the controller and 25 the |ike
are provided. As shown in this Figure, the controller 103 conprises
an I/Ocontrol circuit (1/0 CTRL) 103A,.a nmenory array 103B, a LED
driver 103C, a 46 high frequency nodgl ation / denodul ation circuit,
and a voltage source circuit 103E. The denodul ation circuit of the
hi gh frequency nodul ation / denodul ation circuit denodul ates the high
frequency 5 signal received by the main assenbly side antenna 220 to
obtai n DATA and CLK signals. The voltage source circuit generates a
vol tage from t hereaput tigweatden ricnagheliniteddtatsunh B0 exaprle t he

electric power to the J]/0 control circuit, (1/Q CTRL) 103A, the nenory
T0 array 1035, (06 FERLHANEY G05ETARE (O EEDKTIES TR Hodul ati on

ciroui t modul at esqlh. &iAnghel LA faDi A THRAUAELOYOLIAGE ! 90p

generate the el ectronagnetic radiation fromthe antenna 1 to send
the informati onna@nlfecdmiri sassemigy sStdechegmdda atesnrynarray 1038.
15The 1/0 control circuit 103A controls display driving for the
LED101 and cd@nt demgdvka tiiongcaneh ite 4aF ritf 1ofl es heciatuaicat deml ofr 6het he

nmenory array 10 i n accordanc ith,the denpdul at.ed control data.
The rrgm)ry grraiiTﬁg@Cf&i%nsfwﬁfs\gr ﬁ?%ftq‘aanc Eﬁﬁg\/lcilﬁc?hf rs}tofols

enbodi ment, and dyscabl & 119 és%eectieedwérﬂléall?hﬁif&{trk%gom@fb)l he i nk

container, such as information relating to the ink renmaining anount

in the ink contaipgeng lda ¢6bor Thafarteaneorzdfgehbeatek t herein, and
in addition, manufacturing information such as an
electromagnetic radiation of a shortwave band, and
10 communicates with the antenna on the ink container
side. The control circuit 208 is disposed on the
carriage 205 in this embodiment, but may be disposed
on the antenna substrate 152.
On the other hand, the substrate 100 of each of
15 the ink containers 1 is provided with'an antenna 102
for wireless communication with the main assembly side
antenna 220, It is also provided with a controller 103
for signal processing for processing the high
frequency signal received from the antenna 102 and for
20 sendiﬁg the high frequency signal from the antenna 102.
Moreover, it is further provided with a LED101
actuated thereby.
Figure 21 is a circuit diagram illustrating the
details of the substrate on which the controller and
25 the like are provided. As shown in this Figure, the

controller 103 comprises an I/0 control circuit (I/O

CTRL) 103Aa,.a memory array 103B, a LED driver 103C, a



25 nunber of the ink container, production |ot nunber or the Ilike.
The color information is witten in a predeterm ned address of the
menory array 1033 47 corresponding to the color of the ink stored in
the ink container. For exanple, the color information is used as ink
contai ner discrimnation information 46i ndi vi dual information) which
will be described 5 hereinafter in conjunction with Figures 23 and
24. By this, it is possible to identify the ink container when the
data is witten in the nmenory array 103B and is read out therefrom
or when the actuyation and deact i,an _of, the .LED 101 i.s control]led
for the 10 parti Crar=F A ConarAA 1 ofnG SHIPATN T 9B TR Che Téory
array 1035 or read,Qutg@fsddrdenel it 05z exan®l @mobiiea bl

i ndi cative of the ink remai ning anount. The ink container of this
enbodi nent, as deisecoibesf htreehhbef frreguensy prodvilaeibr ” t he bottom 15
portion with a prism and when-the remaining anount of the ink
becones smal |, tdrEcepdaticafipetbbtdergrriatest £be By IFEERSBE t he
prism In addjtion tg that.,V tdhg cant raol. ci rc%i SOlOd‘ Ofa %hi S_ 590
enbodi ment colunt¥HAe R %ofY el EefPoRs* T6T each Of e 2c6rdi ng
heads on 20 the haghs, of dite §hgCELORigAlAs. The: RRARKGE N aFRUNt
information is witten in the nenory afray 103B of thé correspondi ng
i nk cont ai ner, anidcube deferatesi anvdltageatkoouthe Bynplaited so, the

menory array 103B stores the information of the ink remaining amount
in real 25 tine. eYASErPTABIGTEC SACHEFCBSEAtYPPRE TRk SLEFEF AT P “&fount

wi th high accurac Ln t i.nfo Lon,J i W t i,d of
the prism too. at/f?/s?ﬁ? ffo icg’%thgi p%lg%?‘]t%?eq@ gggﬂl ﬁ%&'d%g%r&%oﬁ te
whet her the ypund,edyi aE0RMaI BED d:SvarfIERhanaechOLrBsed, andet hen

remounted one. A LED driver 103C functions to apply a power
- modulation circuit modulates the signal into a high
frequency voltage to generate the electromagnetic
radiation from the antenna.iQZ to send the information
to the main as;embly side from the memory array 103B.
.15 ' The I/O control circuit 103A controls display
driving for the LED10l and controls writing and
reading of the data to and from the memor§ array 103B,
in accordance with the demodulated contreol data. Tﬁe
memory array 103B is in the form of an EEPROM in this
20 embod:i:'rnent, and is able to store individual
information of the ink container, such as information
relating to the ink remaining amount in the ink
container, the color information of the ink therein,
and in addition, manufacturing inforﬁation such as an
25 number of the ink container, production lot number or

the like. The color information is written in a

predetermined address of the memory array 103B



5 source voltage to the LED 101 to cause it to emt |ight when the
signal supplied fromthe I/O control circuit 103A is at a high |evel.
Therefore, when the signal supplied fromthe I/O control circuit 103A
is at a high level, the LED 101 is in the on-state, and 10 when the
signal is at a low level, the LED 1014is in the off-state.

Figure 22 is a circuit diagramof a nodified exanple of the substrate
of Figure 21. This nodified exanple is different fromthe exanpl e of
Figure 21 in 15 the structure for applying the power source voltage
to the LED 101, and nore particularly, the voltage source voltage is
suppl i ed from t FervEEPadlinggeo gder celpatafethe pidvisteded mgi ddet he
substrate 100 of, the ink container. O.din r|I the controller 103 is
built in 20 a seém*cONURHEE" s&ﬁ§t?%ﬁ@?lean8 ﬁ%Fﬁ OISt O t He

connect i ng cont agkapiovidedo, e seri.aandyet o ﬁtg,gtg@lt is only

for the LED connecting contact duction o nunber of the
connecting cont gah8ivEdwilgnhfdGartby) iwficheniinlpe actbpeimicea occupi ed
by the 25 sem conductor substrate, and in this sense, the nodified
exanple is aévaﬂ?ﬁégé@i@iqrnl@ectqmuof?tc@Sthltédﬁmqr@ﬁ 38 anb 24. By

Sem condut of SYRELI e Bhirimng et tER P Br T
menory array 10%§e9ftﬁé‘%a§9b§§ rp&&@tef'ﬂ#ftﬁezrﬁer& 6/aa£l:£'§ NG s8hahd
illustrating actuation and deactuation of 5LE As" shown in
Fi gure 23, regarndi npgad h@tWwehdtdfgomp cb:hevméanomq atnayid03Bd t he
signals are sent through the antennas 220 and 102 fromthe main
assenbly side dedctuation of the LED 101 is controlled for the
10 particular ink container. The data written in the
memory array l03B or read out of it include, for
example, the data indicative of the ink remaining
amount. The ink container of this embodiment, as
described hereinbefore, is provided in the bottom
15 portion with a prism, and when the remaining amount of
the ink becomes small, the event can be optically
detected by means of the prism. In addition to that,
the control circuit 300 of this embodiment counts the
number of ejections for each of the recording heads on
20 the bosis of the ejection data; The remaining amount
information is written in the memory array 103B of the
corre;ponding ink container, and the information is
read out, By doing so, the memory array 103B stores
the information of the ink remaining amount in real
25 time. The information represents the ink remaining

amount with high accuracy since the information is

provided with the aid of the prism, too. Also, it is



control circuit 300. Mre particularly, the start code 10 plus col or

i nformation, control code, address code, data code, are supplied in
the order nanmed fromthe signal |ine DATA to the 1/0 control circuit
103A in the controller 103 of the ink container 1 in synchronismwth
the clock signal CLK. The start code 45 signal in the start code plus
color information indicates the begining of the series of the data
signals, and the color information signal is effective to identify
the particular ink container which the series of data signal are

related to. Here h color f th nk includ S0t , M
Cor the like cof¥® g’u? £l suc?esﬁgh i n lsﬁﬁwlnn&% BFH € Sné?'t’l eesd

The col or infornaiy QBnt &nehgWNal f&ésmeoﬁé,glﬁreusgésaxﬂi Gokd
correspondi ng one of the ink colors K, C, Mand Y. Using this, the

| /O control circiintoub®3A &fe.conpares the col or information |nd|cated
by the cord and the color information stored in the nenory array
1038, and only when théﬁ/LEPedlter@rséPr%C et dens to 2BPLE| {yriRAWErar e

taken in thereafter not. _th ne, _.the subsequent data
Signal 5 are. 1 Gnoraireeiel B B WIR A PhoREE Retth. I SRR <

suppl i ed comonl y; f1@ ghén Qinet BeghaK gFiﬁweﬂr%mfa@énltﬂaﬁcaawoﬁ
assenbly si.de through the common signal |ine DATA
circuit 1032 is at a high level. Tnerefore, when the
signal supplied from the I/0 contrel circuit 103A is
at a high level, the LED 101l is in the on-state, and.
10  when the signal is at a low level, the LED 101 is in
the off-state.

Figure 22 is a circuit diagram of a modified
example of the substrate of Figure 21. This modified
example is different from the example of Figure 21 in

15 the structure for applying the power source veltage to
the LED 101, and more particularly, the voltage source
voltage is supplied from the VDD voltage source
pattern provided inside the substrate 100 of the ink
container. Ordinarily, the controller 103 is built in

20 a semiconductor substrate, and in this example, the
connecting contact provided on the semiconductor
substrate is only for the LED connecting contact.
Reduction of the number of the connecting contacts is

; significantly influential to the area occupied by the

25 semiconductor substrate, and in this sense, the

modified example is advantageoué in terms of cost

reduction of the semiconductor substrate.



shown in Figure 20,

can be correctly identified since the data include the color

i nf ormati on.

Ther ef or e,

data, such 10 as the writing, reading of the subsequent data,
on, deactuation of the LED, can be effected only to the
identified ink container (that is, onhky to the right ink container).

actuati

As a result,
four ink 15 containers to wite the data in,
to deactuate the LED

i nes.

shown in Figure 23, the control ngdes of thjs enbodi nent include OFF
and ON codes foflet a8 b *§8

As w ||

(one) common data signal line is enough for all of the
to actuate the LED and
t hus reducing the required nunber of the signal

be readily understood, (one) common data signal |ine
i's enough irrespectiveFifuneh@3nisigetiming isbarhkiborfttaiandng .Eh20As

BIUSPPERAC NS € 2RD AB% | |

be

descri bed her ei nafder o 200 FFEADoANJBLTE: Fades ghaf £ oadijag, out of

the menory array and wit

ng therein.

n the 25 witing operation,

the ink container to which the data are concer ned

the processing on the basis of the subsequent

the WRI TE code {ohimyvehthe colwetréodmey gatuon codedf esadwentisd yomg the

i nk cont ai ner.

The next code, i.e., the address code indicates an

address in the ReProrOi.array in which the data are to be witten in,
and the | ast code, i.e., the data,codeé%?dicate .the_ content of
!

information to be witterrPH" Fhe1g8nt

code is

10

15

20

25

the memory array l103B, the signals are sent through
the antennas 220 and 102 from the main éssembly side
control circuit 300. More particularly, the start code
plus coior information, control code, address code,
data code, are supplied in the order named from the
signal line DATA to the I/0 control circuit 1032 in
the controller 103 of the ink container 1 in
synchronism with the clock signal CLK. The start code
signal in the start code plus color information
indicates the begining of the series of the data
signals, and the color information sigral is effective
to identify the particular ink container which the
series ¢f data signal are related to. Here, the celor
of the.ink includes not only the ¥, M, C or the like
color but also such ink having different densities.
The color information, as shown in the Figure,
has a cord corresponding one of the ink colors K, C, M
and Y. Using this, the I/0 control circuit 103A
compares the color information indicated by the cord
and the color information stored in the memory array

103B, and only when they are the same, the data

FREPESIH HBY YHE*C8ntP ol
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5 not limted to the exanple descri bed above, and, for exanple,
control codes for verification command and/or continuous readi ng
command may be added. For the reading operation, the structure of the
data signal is the sane as in the case of the witing 10 operation.
The code of the start code plus color information is. taken by the
/O control circuit 103A of all of tH ink containers, simlarly to
the case of the witing operation. The subsequent data signal is
taken in only by the I/O control circuit 103A of the Is ink container
havi ng the sanme color information. Wat is different is that read

data are outputted ipn synchronizmwth rising.qQf the first _clock
(13th chock |n EFUTLS 247 AFFE} PhiherhAfses. | 4 2aEhry Aae by The
address code. Thuse, the Is/ ng%rtogagg rGdhh14034 2Qneffgcts control
to prevent interference of the read data with anotRer I nput si gnal
even t hough t heTdatafsiegnaken afthohe ik deoat sigrans ieosmppliiedt e wit h

the common (one) data signal line. . As shown in Figure
24, with respectemgerhe to 2kl oft Ghei Bk CenEairRESodyoanthe Wein
deactuation (turning-off) of the 101, the dat i gn f the
start code p%_usaéf)? 1y r?)flan'ﬁlﬁoélﬁki eficP?fnoge%gWag ?ﬁge adffg‘l/_o
control circuitgl03MN {NQuaRe the ehondlk kbR AIALLT M dhenaai n
assenbly side, simlarly to the foregoing. As described hereinbefore,
the right ink caataiawsy doscedesnt chhask aorrbet badidenolfidie sdaker 5
information, and the actuation and deactuation of the LED 101 by the

control code fe@hsuafeyienrtirde tAeecefqredpéareriipn: orThafeipaentiits ed
i nk container. The_control

: € o} Cq‘ndee% fos[ ggj%hg‘CtL&laa‘sté (l).lnn ngaé hes ch
deact uati on, asPHRSTYIBEdRerE AR DI TR°CcOn] Ut gn With SFFgur e

10 as the writing, reading of the subseguent data,
actuation, deactuaticn of the LED, can be effected
only to the identified ink container (that is, only to

. the right ink container). As a result, {(one) common
data signal line is enough for all of the four ink

15 containers to write the data in, to actuate the LED
and to deactuate the LED, thus reducing the required
number of the signal lines. As will be readily
understood, {one} common data signal line is enough
irrespective of the number of the ink containers.

20 i As shown 1n Figure 23, the control modes of
this embodiment include COFF and ON codes for actuation
and deactuation of the LED which will be described
hereinafter, and READ and WRITE codes for reading out
of the memcory array and writing therein. In the

25 writing operation, the WRITE code follows the color

information cocde for identifying the ink container.

The next ccde, i.e., the address code indicates an



10 23, include one of ON code and OFF code which are effective to
actuate and deactuate the LED 101, respectively. Nanely, when the
control code indicates ON, the I/O control circuit 103A outputs an ON
signal to the LED driver 103C, as described hereinbefore in 15
conjunction with Figure 22, and the oytput state is continuously

mai nt ai ned thereafter. On the contrary, when the control code
indicates OFF, the I/O control circuit 103A outputs an OFF signal to
the LED driver 103C, and the output state is -continuously naintained
20 thereafter. The actual timng for the actuation or deactuation of
the LED 101 is adddzesFtin dheckewméry Rerely ook wEk&h ftgre elath afe tthe data
si gnal s. In the exanple of this Figure, the black (K) ink
cont ai ner whi ch Rh&*iEFe oy a3Faths dRaF P Cdedi Ynatds A3t Gose

i dentified, and fn%t@ﬁtép%hlgfgéﬁgéntﬁof? Ql?fobr:m%?]floﬁ % Igecggl@enne.rini. S

swi tched on. Then, € co ormati on o e second data signal

indicates S3 magenta iRk Mn@nd §heiSRRHNG) GRIBhAESCARS 15
actuation, and therefore, the LED 101 of the ink Mcontainer is

swi tched on whi lrett hémitdd T01thé dxwmpilakddécrdnediabervei saképtfarn ON

state. The control code of 5 the third data signal neans instruction
of deactuation, HRIPSHI FARECLEEPAEFL LOF Yovd IRkt 40T GRERPRG aTOLOT

deact uat ed. ‘ tiﬁﬁoﬂ | 2R%n r%%gbgﬁ%éj Egrgécnaea_f or egoi ng

descri ption, the F1ickeri ng contr Dis 1.0 acconplished by
the control circuit 30@oceftidecaming asseeabion, sitde sendidiger epeaied

actuati on and deactuation control codes alternately for the
identified ink chteashmral Thetlylame perirodhefcadre offl Fbkeriitgngan be
determ ned b% seolp?egta{::ﬂgﬂ.t q‘ﬁec}:/occlielt Cof the start code plus color
information is. taken by the I/0 control circuit 103A
of all of the ink containers, similarly to the case of
the writing operation. The subsequent data signal is
taken in only by the I/O control circuit 1032 of the
15 ink container'héving the same color information. What
is different is that reaa data are outputted in
synchronizm with rising of the first clock (13th clock
in Figure 23) after the address is designated by the
address code. Thus, the I/0 contrel circuit 103A
20 effecté control to prevent interference of the read
data with another input signal even though the data
signals of the ink containers communicate with the
common (one) data signal line.
As shown in Figure 24, with respect. to the
2% actuation ({(turning-on) and the deactuation

(turning-off) of the LED 101, the data signal -of the

start code plus color information is first sent to the



15 period of the alternating control codes. 2.3 Control Process
(Figure 25 - Figure 31): Figure 25 is a flow chart
illustrating control processes relating the nounting and denountirig
of the ink container according to the enbodi ment of the 20 present

i nvention, and particularly shows thé?actuati on and deactuation
control for the LED 101 of each of the ink container 1 by the control
circuit 300 provided in the main assenbly side. The process shown in
Figure 25 starts in 25 response to the user opening the main assenbly

cover. of jLhe Prij €bnebdr Wikt 18! eAIGHPYNE DIGHIA! S1HL itk

sensor. \Wen the 'process 1s started, ai ner i s nounted

or denpunted by st@ptBaGdain assemblFisdlép Akilsrpy fdowhehart of a
nount i ng and denounting process of the ink container in Figure 25. As

shown in the Figinregoingt hdsnoesthihgd orenmgdnbainiang theprbpesdnkt he
carriage 205 noves at step 3201, and the inforpmati on of the state of
i nk contai ner (iSRItELAGEILS HCEPHhEIEh OP NEtR SRS LR 7T i%E GR1Ehe

carriage 2055’.(5 iont%toghgggon TQ% di Qﬁgrﬁég?ﬁ“ﬁfﬂ&,ﬁr‘gﬁé‘@%w De QRt ai ned‘

here is an i remai ni ng dnount ~or read out of
the nmenory arraygi03b1t pgeaifetont #dl tBge ntvdenLpeguddtaly, t ord he, ink

container. In step 5202, the discrimnation is made as to whet her the
carri age 205 readffesteteonlnk foontls neenekiiwangek powitttiioarhavlihrg been
described in Congo%réggaogoc%st @05 g'xuer %C%gagironng%d thé deactuation,
as described hereinbefore in conjunction with Figure
10 23, include one of ON code and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/0 control circuit 1033 oﬁtputs an ON signal
to the LED driver 103C, as described hereinbefore in
15 conjunction with Figure 22, and the output state is
continuously maintained thereafter. On the contrary,
when the control code indicates OFF, the I/0 control
circuit 103A outputs an OFF signal to the LED driver
103C, and the output state is continuocusly maintained
20 thereéfter. The actual timing for the actuation or
deactuation of the LED 101 is after Tth clock of the
clock CLK for each of the data signals.
In the example of this Figure, the black (K)
ink container which the leffmost data signal
25 designates is first identified, and then, the LED 101

of the black ink K container is switched on. Then, the

color information of the second data signal indicates



151 f the result of the discrimnation is affirmative, step $203 is
executed for ink container nounting confirmation control.

Figure 27 is a flow chart showng in detail the nounting confirmation
control in Figure 26. First, in 20 step S301, a paraneter N

i ndi cative of the nunber of the ink containers carried on the
carriage 205 is set, and a flag F (k)s;for confirmation of |ight

em ssion of the LED correspondingly to the nunber of the ink
containers, is initialized. In this enbodiment, Nis 25 set to 4
since the nunber of the ink containers is 4 (K, C, M and Y). Then,
four flags F (k), k=1 - 4 are prepared, and they are all initialized
to zero. ' 55 magenta ink S epnB 302, cantzali gbfle Mdishtene flag_

relating to the order.of no n dlscrlmn far

container is set83%19h g% ]L' %8593316?? L%h ﬂ?ﬁ) h‘é Jc’lﬁﬂmi rmation
control is effegladafQdy e shiidhad bRK.HGNEAL NG 1lo@ bhighecankr ol

by the user sets the ink container at the correct position in the

hol der 150 of tkecbecotimdsheast uni ON 185 tet herhsi Eehessl @oawust cat i on

between the antenna substrate 152 of the holder 150 and the antenna
102 of the inAk ¢bAt &haed 4astalel@wblﬂ@énsByn%W%tlmeO%&ﬁaﬁéPaéwbuit

300 of the main asse Iy ) scri he ereinhefore, identifies
the ink cont ai né@‘rn ofi" agﬁg ]gofsl f’ﬁ e %13 ?‘ Pn‘f?ﬂtr?ﬁf‘%nls(l ndi vi dual
information for teQEthé‘é%oCO”t ainer), and the color information stored
in the 15 nmenory array 1033 of the identified container is
sequentially read out. agheiXblber unddratoati fronf @het herdgdenyi fi cati on

is not used for the already read out one or ones. In this control
process, the di §€FFRIPRELGToNtPE Bliske i CRSLED ifettherLER 4ot t he

10 accomplished by the control circuit 300 of the main
‘assembly side sending repeated actuation and
deactuation control codes alternately for the
identified ink container. The cyclic period of the
flickering can be determined by selecting the cyclic

15 period of the alternating control codes.

2.3 Control Process (Figure 25 - Figure 31):

Figure 25 is a flow chart illustrating control
processes relating the mounting and demountirig of the
ink centainer according to the embodiment of the

20 preseﬂt invention, and particularly shows the
actuation and deactuation control for the 1LED 101 of
each of the ink container 1 by the control circuit 300
provided in the main assembly side.

The process shown in Figure 25 starts in

25 . response to the user opening the main assembly cover.,

of the printer 201 which is detected by a

predetermined sensor. When the process is started, the



20 read color information is different fromthe color information
al ready read out after the start of this process. In step 3304, if
the color information have been able to be read out, and the color
information 25 has been different fromthe already read out piece
pi eces of information, it is then discrimnated that ink container
the color information is nmounted as 96 the A-th ink container.

O herwise, it is discrimnated that the A-th ink container is not
nounted. Here, the "A-th" represents only the order of discrimnat
of the ink container, does not represent the order 5 indicative of

t he nounted position of the ink container. \Wen e A-th ink
container is di stth MPRAEE ad S HETHY S oPFe%?W%?nﬁﬁé:}?Sé(f,tePhélﬂag F

(the flag satisfying kﬁg'?'ﬁgn% tigeapffcﬂﬁrc%_gﬁyég% Elgﬁ%%jf%;r:]arfd 4) i

set to "1" in step S305. as 1o described her ein

or
of

i on

(A)

S

conjunction wt Méﬁc@ﬂml’cenilbrdcg% ldDthelink ddneal ke GoNtFayaes 4s.hayi ng

the corresponding color information is switched on. Wien it is
di scrimnated th&s shekncbhttdienBigyre nép FpRIMORALinheorf Kegoriing i s

set to 110" in step S311,.. 15Then, in.step S306, the variable Ais
i ncremented by 1?’"‘%1’? St nth§ §6r§§%9f,r}toﬁeng%scrai%n#ﬁ‘fisﬁli'saﬂ’gd@was

whet her or not t i i rger .t i ha.: 5301
ﬂ%oﬁ%ﬁﬂ% f%flA};hé dang be{kg@ n8indMN (108: F1 &R

(in this enbodi ment, the varia A'1s not nore than N,
process 20 subsefifiinat Oostt@préd303 dasriepeat etle tdrdilageS205 is

discrimnated as being larger than N, the fact neans that nounting

confirmati on comitdingds Beeninderpheier of the state to be obtained

here is an ink remaining amount or the like which is
10 read out of the memory array 103B together with the
number peculiar to the ink container. In step 5202,
the discrimination is made as to whether the carriage
205 reaches the ink container éxchange position having
been described in conjunction with Figure 18 or not.
15 If the result of the discrimination is
affirmative, step 5203 is executed for ink container
mounting confirmation control.
Figure 27 is a flow chart showing in detail the
mounting confirmation control in Figure 26, First, in
20 step 5301, a parameter N indicative of the number of
the ink containers carried on the carriage 205 is set,
and a flag F (k) for confirmation of light emission of
the LED correspondingly to the number of the ink
containers, is initialized, 1In this embodiment, N is
25 set to 4 since the number of the ink containers is 4
(K, C, M, and Y). Then, four flags F (k), k=1 - 4 are

prepared, and they are all initialized to zero,.

to

t he



for all of four ink containers. Then, in step 5308, the
discrimnation is made as to whether or not the 25 main assenbly
cover 201 is in an open position on the basis of an output of the
sensor. \Wien the main assenbly cover is in a closed state, an
abnormality 57 state is returned to g§he processing routine of Figure
26 in step S312 since there is a possibility that user has closed the
cover although one or sone of the ink containers are not nounted or
are not properly nmounted. 5 Then, this process operation is

conpl eted. Wen, on the contrar the main assenbly cover 201 is

di scriminated as bei nglBpetFR r$3¥?1e astvé|51§33€ﬁ3 Ang g 1G)g"llescfrliaﬁi nation is

made as to “hetgg&ﬁe%H£Q} ahL 1§i cﬂ%tgl Qﬁs ﬁé atlon To% are

"1", that is rrRes L are a onor not. If

it is discrimnahed;tpaontbiheasts 98e «f "tlhg édeD% 19dep S50t &M t ched
on, the process subsequent to the step S302 is repeated. Until the

user nounts or eonnetid }conéhouaitiont bentimk ¢tondienerdofor rhecBnAtiai ners
of which 15 the LED or LEDs 101 are not swi tched on, the LED or LEDs
of the ink cdnt&PKeFOR 18kt ailieFBlnONEHR Y cRYd B, Ushtd Sehe Piocess

operation is regggté%htalner at t eegoégéct F %I%%o EEE fLe &%grln]natEd

as being switché normal endin I On cartiea out
' 150 of the recording head unlt 105, the wireless

communication between the antenna substrate 152 of the
holder 150 and the antenna 102 c¢f the ink container is

10 enabled., By this, the control circuit 300 of the main
assembly side, as described hereinbefore, identifies
the ink container on the basis of the color
information ({individual information for the ink
container), and the color infdfmation stored in the

15 memory array 103B of the identified container is
sequentially read out. The color information for the
identificaticn is not used for the already read out
one or ones. In this control process, the
discrimination is also made as to whether or not the

2¢ read éolor information is different from the color
information already read out after the start of this
process.

In step 5304, if the color information have

been able to be read out, and the color information

25 has been different from the already read out piece or
pieces of information, it is then discriminated that

ink container of the color information is mounted: as



20 in step S310, and this process operation is conpleted. Then, the
process returns to the processing routine shown in Figure 26. Figure
28 shows a state (a) in which all of the ink containers are correctly
nounted at correct positions, and therefore, the LEDs are all 25

swi tched on, respectively. Refserri ng back to Figure 26, after
the ink container nounting confirmation control (step S203) is 58
executed in the above-described manner, the discrimnation is nade as
to whether or not the control is normally conpl eted, nanely, whether

or not the ink GQRt ALPLT£)1A18nPEORET.! YorRUNE 64, it i3t 8Ps S nabed f
t he mountings are discrimnated as being normal, the displaying
devi ce (Figure Xhaanehéikpuhe ih8)cittatiher apehati ngupoesd.i ceZ2l3ths
lighted green, for exanple, and in step 5205, a normal ending is
executed at step'A52bb, renwesehssopevathererderuphsdiFraindrpt bee$di ng 10
routi ne shown in Figgée 25. \Wen éhe abgornalit

v

| e
di scri minated, tH& T &t eief e PR tWﬁP9888¥SﬁiUS°E§gF:§n 213 is

flickered orangeqfiQhe BXAMBH @nel M€l PAL10ANGs LR aRRormal ity
ending process is carried out, and then, the operation 15 returns the

processi ng rout ideatshosn | Whéh gihee AZ26h Mkenohteiqmr ater is connected
with a host PC which controls the printer, the nounting abnormality
di splay is al so EfFEEPEBIGE BRePY S rayreft wheowerted mifEahtudl v.

{8) (the flag satisfying k=A among the prepared flags
F(k), k=1 - 4} is set to "1" in step S305. Then, as

10 described hereinbefore in conjunction with PFigure 24,
the LED 101 of the ink container 1 having the
corresponding color information is switched on. When
it is discriminated that ink container is not mounted,
the flag F (A) is set to "0" in step S311..

15 Then, in step 85306, the variablé a4 1is
incremented by 1, and in step 5307, the discrimination
is made as to whether or not the variable A 1is larger
than N set in the step S$301 (in this embodiment, N= 4).
If the variable A is not more than N, the process

20 subseéuent to step S303 is repeated. If it is
discriminated as being larger than N, the fact means
that mounting confirmation control has been completed
for all of four ink containers. Then, in step 5308,
the discrimination is made as to whether or not the

26 main assembly cover ?01 is in an open position on the
basgis of an output of the sensor. When the main

assembly cover is in a closed state, an abnormality



20 I'n Figure 25, when the ink container nounting and di snounting
process of step 5101 is conpleted, the discrimnation is made as to
whet her or not the nounting and denounting process is properly
conpleted in step 5102. If the abnornmality is discrimnated, the 25
process operation waits for the uSer to open the main assenbly cover
201, and in response to the opening of the cover 201, the process of
the step S101 is started, 59 so that process described in
conjunction with Figure 26 is repeated. When t he proper
nounting or denmounting process is discrimnated in step S102, the
process waits fatabeti®e reseknéd @l ase gheesrim assedhe yo£f ®igur201 in
step S103, and the discrimnation is nade as to whether or not the
cover 201 is cl @$ednoftapofila sineg Sheoxe isfatbresibsdfity ofhathaser
discrimnation is affir Lve, the operation proceeds (o ligh

val i dation proc&g§ ﬁi°%¥€%kidk§TﬁS?9gﬁnﬁhi8”%é§éF°PF ? éﬂﬁigE%ng of
the mai n assenbl 2 i 0 i,n_Ei 28,
the carriage ZO%R%gg?ﬂsog%ﬁeﬁ%gﬁoﬁﬁgﬁgf%f atl%i@gﬁ?t \?%ﬁa?artl?oﬁ,gﬁg% 't he
LEDs 101 of the Thek, ctilsappetss Abgededicinuat ecompl2thea. | i ght val i dation

process is intended to discrimnate whether or not the properly
mount ed i nk cont ai ner s¥ag WHuhbedattrahy, dder Bein posienponscover

respect 1 vely. 1 DohLs SIBRGHIEIL, L0S, SLEUELI S5 oot D Bsos,
the discrimination is made as to whether. or not all of
the four flags F (k), k=1 - 4 are "1%, that is,

10 whether the LEDs 101 are all switched on o6r not. If it
is discriminated that at least one of thé LEDs 101 is
not switched on, the prbcess subsequent to the step
5302 is repeated. Until the user mounts or correctly
remounts the ink container or ink containers of which

15 the LED or LEDs 101 are not switched on, the LED or
LEDs of the ink container or containers are switched
on, and the process operation is repeated.

When all of the LEDs are discriminated as being
switched on, a normal ending operation is carried out

20 in stép 5310, and this process operation is completed,
Then, the process returns to the processing routine
shown in Figure 26. Figure 28 shows a state {a} in
which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all

25 switched on, respectively.

Referring back to Figure 26, after the ink

container mounting confirmation contrel (step S5203) is



20 thereof are made peculiar depending on the colors of the ink
contained therein for the purpose of preventing the ink containers
from bei ng nounted at wong positions. This is for the sinplicity of
manuf acturi ng of the ink container bodies. Therefore, 25 there is a
possibility that ink containers are unted at wrong positions.
Therefore, the light validation process is effective to detect such
wrong nounting and 60 to notify the user of the event. By this and
the efficiency and | ow cost of the ink container manufacturing are
acconplished since it is not required to make the configurations of

the ink 5 contai ‘?féercé’tﬁpf?%r"é"r‘?_t a ?E?ﬁq?a'sfﬁih?qwéf}anaﬁbenﬂ?%g on the
colors of the ink,. ijnir_uatii(f)n!:'igﬁ@&#%s' LbURIdHseSoL e 1eal!

val i dation process (a gur e also ITlustrates the

l'i ght vali dati onctQeesss (mrmalfld)corklAseahawmely, (@etherFbguis: 29,

t he novabl e carriage 205 first starts noving fromthe | efthand side
to the right handtls deki aonteingirguaes trowaedly euhkedt in glieprad®.vi ng
portion 210. Wen the ink container placed at the lgo_si tion for a

yel | ow i nk 15 coht éihﬁ’el“°‘é‘btrﬁé'§soﬁﬁ%s%’cfctrgmf?%teﬂ P&t P§ I OFBRET vi ng
Do 210 e . | e
portion 210, a S&rg{‘{%éaﬁﬁyﬁ%t ‘d@%%é‘eg (tE!lgghgﬂﬁgﬁdohc}ﬂ% %) pPPt{"héeh%k

container is outp order to sw and”to kee
on-state for a psrdetensi ped ibhnelIurAall ghsedyrebe, ciur kRhmpry,i ng

been described in 20 conjunction with Figure 24. \Wen the ink
contai ner is plaved iat stére FIbr egtnQowilt poding Re eieaited ghtstep
receiving portion 10 88l et ifidn TakuliO TS Bhe Wil cessing

10 routine shown in Figure 25. When the abnormality
mounting is discriminated, the displaying device in
the operating portion 213 is flickered orange, for
example, in step S207, and the abnormality ending
process is carried out, and then, the operation

15 returns the processing routine shown in Figure 25.
When the printer is connected with 2 host PC which
controlé the printer, the mounting zbnormality display
is also effected on the display of the PC |
simultaneously.

20 © In Figure 25, when the ink container mounting
and dismounting process of step S101 is completed, the
discrimination is made as to whether or not the
mounting and demounting process is properly completed
in step SiOZ. If the abnormality is discriminated, the

. 25 process operation waits for the user to open the main

assembly cover 201, and in response to the opening of

the cover 201, the process of the step S101 is started,



101, so that control circuit 300 discrimnates that ink container |Y
is nounted at the correct position. 25Wile noving the carriage 205,
as shown by (3) in Figure 29, when the ink container placed at the
position for a magenta ink container comes opposed to 61 the first
light receiving portion 210, a signalgfor actuating the LED 101 of
the magenta ink container is outputteé to switch it on and to keep
the on-state for a predetermned tine duration, simlarly. In the 5
exanpl e shown in the Figure, the ink container 1IMis nounted at the
correct position, so that first |ight receiving gprtiqn 210 receives
the |ight from t¥te thep. PRECeSKoRRSHPER) in qogyi unAt My ié&h2Bigutee | i ght
is emtted sequg&}ﬁ%lkgp éd e changi ng the position of 10

di scrimnation. i n this*Figure, all of the ink containers are nounted

at correct positions. @rehh€n& YropaF Ynouht idg HaRiemBKn LY irBEEsLC IS
erroneously nounted at a position for a magenta ink container 1M as

shown by (b) in i guserB@indtled LERtED 102, 0ftheherecdsscenias nMerr 1C

which is opposed to the first light receiving portion 210 is not
actuated, but’ t Hds HREEoH £1R6F UM MBLMtFF AL UneR ¥Rt 206si1 iBi¥Pi s

swi tched on. As result,. .the. first _Light .receiving portian 210 does
not receive the SfiiogBht aré% 'i}hee% Bc‘blr‘“é{i%f%"r“mlﬁe&‘a?? n‘-ﬁ'%d:,o %e c}heart %Control

circuit 300 di sGidem:Rat &svdNab1 Myt begy RASHbt oMy haspaB1bNK gent ai ner
other than the ink container 1M (right container). Correspondingly,

i f a magenta i nkheomeaiherofl vhe disrcrdnbousiop e uatfedmat i ee pdsiet i on
For operation proceeds to light validation process of step

10 8105. 1In this case, 1f the closing of the main
assembly cover 201 is detected as shown by (b) in
Figure 28, the carriage 205 moves to the position for
light wvalidation, and the LEDs 101 of the ink
containers are deactuated.

15 The light wvalidation process is intended to
discriminate whether or not the properly mounted ink
containers are mounted at the correct positions,
respectively. 1In this embodiment, the structures of
the ink containers are not such that configurations

20 thereéf are made peculiar depending on the colors of
the ink contained therein for the purpose of
preventing the ink containers from being mounted at
wrong positions. This is for the simplicity of
manufacturing of the ink container bodies. Therefore,

25 there is a possibility that ink containers are mounted

at wrong positions. Therefore, the light validation

process is effective to detect such wrong mounting and



25 a cyan ink container 1C, as shown by (c) in Figure 30, the LED 101
of the ink container 1Mwhich is opposed to the first |ight receiving
portion 210 is not . 62 actuated, but the ink container 1C nounted
at another position is switched on. In this manner, the |ight
val i dation process with the control céorcuit 300 described above is 5
effective to identify the ink container or ink containers not nounted
at the correct position. If the nounting position does not have the
correct ink container nounted thereto, the color of the ink

cont ai ner. erroneoysl a i dent..f:i.e

. e f?ﬂH{E% L her &p . dH d0.Hy
sequential ly acpﬁoath?)né he LE%S rc\)kft'th% %{%gcr t% ee 1(?0??”0% nk
cont ai ners. effici@nEy HHE 180, caftt ef tihe inkgbbniilnedat i on process
in the step 5105, the discrimnation is nade as to whether or not the
| i ght vali dati omgmdeessrirg 25eprageepll yskeshpliocedibrisnoptin step
5106. When the proper conpletion of the Iight validation is
di scri ni nat ed, Hr?éiptﬁir§8|%l iMRGedERE N AT HE 16pEr &t i pBFtion 213 is

lighted up grsee”cﬂﬂt%riggggw erbdt Sftrgpl 240 orad &gﬁs‘en%riﬁﬁe&? &ds. On

t he ot her hand, th ending 1s discrimnated el ng abnor mal ,
t he di spl ayi ng demioge bp tHwe igrerating portion 213 is 'flickered
orange at step 5109, and the LED 101 of the ink container which is
not nmounted at the corrfgorpod tildnstrateshibd Hadtbeehidaddanified in

the step 25 3105 is flickered or swtched on in step 3105. In.this
manner, when th@%PEEFSopEhs t'REr it Fégg’é?wiﬂoyaéﬁ?/e’rel%“Strates the

light validation process (a) - (d)-

10 As shown by {a) in Pigure 29, the movable
carriage 205 first starts moving from the lefthand
side to the righthand side in the Figure toward the
first light receiving portion 210. When the ink
container placed at the position for a yellow ink

15 container comes cpposed to.the first light receiving
portion 210, a signal for actuating the LED 101 of the
yelléw ink container is outputted in order to switch
it on and to keep the on-state for a predetermined
time duration, by the control having been described in

20 conjuﬁction with Figure 24. When the ink container is
placed at the correct position, the first light
receiving portion 210 receives the light from the LED
101, so that control circuit 300 discriminates that
ink container 1Y is mounted at the correct position,

25 . While moving the carriage 205, as shown by (b)
in Figure 29, when the ink container placed at the

position for & magenta ink container comes opposed to



201, the user is notified of the ink container which 63 is not
nounted at the correct position, so that user is pronpted to renount
it to the correct position. Figure 31 is a flow chart
illustrating a recording process according to the enbodi nent of the 5
present invention. In this process, the ink remaining amount is first
checked in step 5401. In this process, an ampunt of printing is
determ ned fromthe printing data of the job for which the printing
is going to be effected, and the conparison is made between the io
determ ned anount and the remai ning anount of the ink container to
check whet her t Héwer éisthildghiinbeeriviiggspdiftiionedtl o wdgnatofdd r mati on

process). In this rocess, th iggor i nin anmount na% be the anount
detected by the a(?&ﬁf‘Fb’Pg (ﬁhrecafg'? Ogrr:gf%éf‘agﬁg’f% B¥ FEPERE Yot i ng.
51D 07, L BLEEE S EO S BBt RS et L
basis of the conf pireBétarvipeaceste dORativh,okheridand, id dnke result
5. example shown in the Figure, the ink container 1M is
mounted'at.the correct position, so that first light
receiving portion 210 receives the light from the LED.
As shownvby {(b) ~ (d) in Figure 29, the light is
emitted sequentially, while changing the position of
10 discrimination. In this Figure, all of the ink
contaihers are mounted at correct positions.

On the contrary, if a cyan ink container 1C is
erroneously mounted at a position for a magenta ink
container 1M, as shown by (k) in Figure 30, the LED

15 101 of the ink container 1C which is opposed to the
first light receiving portion 210 is not actuated, but
the ink container-lM mounted at another position is
switched on. As a result, the first light receiving
portion 210 does not receive the light at the

20 predefe£mined timing, so that control ciréuit 300
discriminates that mounting position has an ink
container other than the ink container 1M {right
gontainer). Correspondingly, if a magenta ink
container 1M is erroneously mounted at a position for

25 a cyan ink container 1C, as shown by (c) in Figure 30,
the LED 101 of the ink container 1M which.is opposed

to the first light receiving portion 210 is not



20 of the discrimnation at the step 5402 indicates a shortage of the
i nk, the displaying device of the operating portion 213 is flickered
orange in the step 5405, and in step 5406, the LED 101 of the ink
container 1 containing the insufficient amount of the 25 ink is
flickered or switched on (abnormal enging). Wen the recording device
is connected with a host PC which controls the recording device, the
ink remai ning 64 anount nmay be displayed on the display of the PC
simul taneously. 3. Qther Enbodinments (Figure 32 - Figure 54): In the

first embodiment describeg,inthe p (o1eaoing . LBG. LIS Sngaalng
portion 5 provi d&d X he”1 Nk cont ai fier -t ear side is insef into

the first | ocki ngogqutjhops lantRehedigied -at the rear side of the
hol der, and the ink container 1 is rotated about the rotational pivot

which is the inserted porthoa, maidre e dughtngalivatiink pomtesisner
front side down. When such a structure is enployed, the preferable
position of the $isthgt eontHey §1r§‘$1ﬁjé§er?%'i§d'l éije‘Ftbe‘éﬁf de, the

front side whjch fro therotatlo he. first
i ght receivi ?)%%C% 2‘1?) eﬁélgﬁ e 8 % ] R%[% % tkl ng portion
101 for di rect' N&orddi@nktgot MaRRE4 N fthéSéoﬂrleeht a@ﬂeﬂo\ﬁl NG PRAKEI ON
210 and toward the user's eyes are integral with the substiate 100,

accordi ngly. Howewertingnpsoitdonadess rictehpositheonoprefteringd 20 by t he
substrate and the position required by the |I%ht epitting portion are

different from e&XHGPREIMOHEFENEPHE G thg PECPEr’&e dfkt he i nk
contai ner and/ or tqh;% ﬂ?i"néh{lgmle%éi W04 9f re ggﬁéﬁsﬁaﬁggg?gjteé he

substrate and the Hriion may pr oper
positions. Ther eéprs%qubheyaﬂryeaaanaﬂe@esﬁarndm bbt g althairt Bhesch

ot her.
color ink containers.

In Figure 25, after the light wvalidation
process in the step $105, the discrimination is made
as to whether or not the light validation process is

15 properly completed or not in step S106. When the
proper completion of the light validation is
discriminated, the displaying device in the oberating
portion 213 is lighted up green, -for example, in step
S107, and the process ends. On the other hand,.if the

20 ending is discriminated as being abnormal, the
displaying device in the operating portion 213 is
‘flickered orange at step 35109, and the LED 101 of the
ink container which is not mounted &t the correct
position and which has been identified in the step

25 8105 is flickered or switched on in step 8105. In this
manner, when the user opens the main assembly cover

201, the usqr is notified of the ink container which



Figgre 32 illustrates structures of an ink 65 container and a
mounting portion thereof according to another enbodi nent of the
present invention ((a) - (c)). As shown by (a) in Figure 32, the ink
container 5 501 of this enbodi nent of the present invention is
provided on the top side adjacent theggfront side with a substrate 600
which has a light emtting portion 601 such as LED, which has a pad
602 at the top rear portion. Wien the light emtting portion 601 is
10 actuated, the light is emtted toward the front side. A light
receiving portion 620 is di sposed at a position for receiving the
light directed I'& PRArTPUNCERRE FPGuFer sRftadeAt tiri el B13 % Y$€4nni ng

range of the car.ri t ri 0 such a position, 15
the light emtt ilﬁg%g%ﬁ%@gﬁ%o&%&o%ﬁ?‘gﬁ %glgfeé%%retcﬁaf’o?lgtcloorndi ng

devi ce side can obtai nrpggeetzar ik necklichf eramt 100 EelAlingdat 0 the ink
container 501 fromthe content of the light received by the |ight
recei ving porti gecoiin tplrecesy raicagedisg dioc the gmotiénepordfi aheof 20

t he scanning range, for exanple, the light emtting portion 601 is
control | ed, By WRPERNE HEVEEEIT s &bt iSoPEeeethe tBE At SEMELBHIENI g

so that predetermn inf t] rel ati t he 1 nk . .caontainer 501
can be readiIy.ngggﬁfgkég%gyﬁﬁggﬁggr?ﬁﬁ%%@ gﬂ%ﬁn %}Kfﬁf P%bfﬁﬁﬂre
32, the recordi ag BRashwRift pAR iGGNRE | A% Al REY 8bnbBRk fifindehgchabl y

holding a plurality of ink containers (two, in the 66

data of the job for which the printing is going to be
effected, and the comparison is made. between the

10 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount may be the amount
detected by the contrel circuit 300 on the basis of

15 the counting.

In step 5402, the discrimination is made as to
whether the remaining ink amount 1s sufficient for the
intended printing or not, on the basis of the
confirmation process. On the other hand, if the result

20 of the discrimination at the step 5402 indicates a
shortage of the ink, the displaying device of the
operating portion 213 is flickered orange in the step
5405, and in step S406, the LED 101 of the ink
container 1 containing the insufficient amount of the

25 ink is flickered or switched on (abnormal ending],
When the recording device is connected with a host PC

which controls the recording device, the ink remaining



exanple of the Figure), a recording head 605 provided at the bottom
side thereof. By nmounting the ink container 501 in the holder 650, an
i nk introduction opening 607 of the recording head side |located in
the 5 inner bottom portion of the holder is connected with an ink
supply port 507 located in the bottontportion of the ink container,
so that ink fluid communication path is established therebetween. The
hol der 650 is provided on a rear. side thereof with a | ocking portion
10 656 for |locking the ink container 501 at the conpl ete nounting
position with theepgaghPhbdenkhoayebon( tid alilspna) Serher becat the
front side. Adjacent the | ocking portion 656, there is provided an
antenna 652 for <iomhwaneadsign with the substrate 600 antenna 602.

15When the ink container 501 is nounted to the recording head unit
605, the ink com-ai%érr SHPIEPRAN| Ed o4Fe tHre f FORTISide of the hol der

650. As shown by (b) in_ Figure 32 g%l%(gditgﬂ%g%hggs%%grgg%ﬂleit&%wer edge

portion of the ink container rear side O the

hol der 650 taq bridigqbhgg) NheC@ntsd Regabi Mtocticden i Nt congagesent with
t he engagi ng portion 65% of the holder 650. Wth this state, the
upper portion ofthehénkrogtaginde rdar Isédé nks doneniarbrins@lthe fimgsed
toward the rear side, by which_the ink 25 container 501 is_nounted in

the hol der whi | e'9TEAEI FRF 54PNt he® YCEEEPORY MEF cHi%d SBffean® artow
about ‘the engaging Jag: tLpf 435SR AL L &) 43N0, (£ed DuBLOUIR 67

32 is the ink containér 1 whic een conpl etely nount ed,
wherein the ink s4pRkY¥nPOIHi vol 7wiaingth tiBethdki nisBit &t yeirit@Bbn ppaileg 607
are connected to each other, and the antenna 602 and the antenna 652
are close tol%s agachiovhere iThecentaiceyr Exorsf sife Evgagi ¥rppemchod 655

f .
° structure is employed, the preferable position of the

substrate 100.is, as described hereinpefore, the front
side which is away from the rotational pivot, and the.
first light receiving pertion 210, and the first light

15 emitting portion 101 for directing the light toward
the first light receiving portion 210 and toward the
user's eyeé are integral with the substrate 100,
accordingly-

However, in scme cases, the position preferred

20 by the substrate and the position required by the
light emitting portion are different from each other,
depending on the structures of the ink container
and/or the mounting portion therecf. In such a case,
the substrate and the light emitting portion may be

25 dispoéed at proper positions. Therefore, they are not
necessarily integral with each other.

Figure 32 illustrates structures of an ink



t he hol der 650 and the | ocking portion 656 and the correspondi ng
structure of the ink container 501 side, may be properly determ ned
by one skilled in the art. 10 In the exanple shown in the Figure, the
substrate 600 is provided on the top surface of the ink container

501, and extends in parallel with thgstop surface, but this is not
limting, and it may be inclined as in the first enbodi nent.
Furthernore, the holder 650 and the 15 structural nenbers relating to
it are not necessarily provided in the head unit. Figure 33
shows a nodifi ed exanpl e of Figure 32 structure, and shows two

recordi ng head $RPERLFES GBFd3 CHPEL AT RPEAPEr FRRIEDT B8aedF BMNIWRP ch
conprises an ink 20 co ine 01 a recording head 605" which are
integral with eia%(rzlﬁgté? e%?&opﬁgl?% sc’fggg% |rr?§(ré;{]l,’: %)nnvcéénécfloflhe units is a
cartridge for bl@gk L1nk)jand the other is a cartridge for yellow,
magenta and cyan inks. The hol der 650 may be provided with simlar 25
structures correspondi Ag ttwwubh &istinuCigrme 3En the singnbodiatewtr, t he

control circuit for the |ight enitting portion 601.disgpsed on the
front side mdy B8lpPhiitdedemeedifeny pf dfer PSRt dRVBRt1He ihead unit .

3 e | SRR B Bt “ead |
Cubstrate having ariges &or B el sERE A TEEAREORTY RNV RRCHEFR' ¢

extended to the il k@bt @it 500G HIRK e 5 160Rt dnitIUeH Fo:23%8, 661
driving circuit for the recording head 605 and the control circuit

for the |ight emuthiag LFost voictobisar epacioff@catedhsi thp areaal ectri cal
contact portion on the carriage throug& an. unshown el ectrical contact

portion. 10Fi guP8r8¥PN s Whebdifett§ife S B WF PREHEPMLE 1S

10 actuated, the light is emitted toward the front side.
A light receiving portion 620 is disposed at a
position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the
carriage. When the carriage comes to such a position,

15 the light emitting portion 601 is controlled, so that
recording device side can obtain predetermined
information relating to the ink container 501 from the
content of the light received by the light receiving
portion. When the carriage is at the center portion of

20 the séanning range, fcr example, the light emitting
portion 601 is contrdlled, by which the user is able
to see the state of lightening so that predetermined
information relating to the ink container 501 can be
readily recognized by the user.

25 As shown by (c) in Figure 32, the recording
head unit 605 comprises a holder 650 for detachably

holding a plurality of ink containers {twe, in the



wi th which the ink container according to said anot her enbodi nent of
the present invention is usable, wherein the main assenbly cover is
shown in the open state. The sane reference nunerals as in Enbodi nent
shown in 15 Figure 17 and Figure 18 are assigned to the elenents
havi ng the correspondi ng functions irséthis enbodi nent, and the
detail ed description thereof is omtted for sinplicity. As shown in
Figure 34, an ink container 501K 20 contai ning black ink, and an ink
cont ai ners 501CWY havi ng i ntegral acconmodati ng chanbers cont ai ni ng

cyan, magenta angkay@lkowr ittes FSeRAE 3L @l YecddB nfONGA€ AN bhsviirlader
of the recording head unit 605 on the carriage 205. In each of the

i nk cont ai ners, as tesbettbed s28eheramienief ByenowiteingE®hE0Ink s provi ded
as a separate nenber fromthe substrate, and the user can see the

LEDs 601 at the $9GAENETF def wién thAdSIART cotaPRet 1K i Nt r8g CHifiht ed at
" - T d = fotn |
the exchange posj tén?ﬂgnggflroeél%‘ﬁ@ Lé‘c%gé%m% N ROSH 4d %&teﬁ gnchfEQZneaof

| i ght receiving porti O '1s provi n the. nei or hoo

the end portipns;ffert Bet tHY Rt oh dWehefhdlR rCcaE I t@gRc2QE. whii gure
35 is a schematic side view (a) and a schematic front view (b) of an
i nk cont ai ner acworgdgknguppla foakt et lembol menthefbetterppeseinn
invention, wherein the first enbodi nent is,nndiiigg bx Blacing t he
substrate and t HE H§hiREiftiadgehortd sR2Geink fluid communication

path is established therebetween. The holder 650 is
provided on a rear side thereof with a locking portion

10 656 for locking the ink container 501 at the cbmplete
mounting position with the engaging portion 655
(rotational center) at the front side. Adjacent thé
locking portion 656, there is provided an antenna 652
for communication with the substrate 600 antenna 602.

15 When the ink container 501 is mounted to the
recordiﬁg head unit 605, the ink container 501 is
handled at the front side of the holder 650. As shown
by (b) in Figure‘32, the user presses the lower edge
portion of the ink container rear side to the rear

20 éide-bf the holder 650 to bring the ink container
front side into engagement with the engaging portion
655 of the holder 650. With this state, the upper
portion of the front side of the ink container .501 is
pressed toward the rear side, by which the ink

25 container S0l is mounted in the holder while rotating
in the direction indicated by an arrow about the

engaging portion €55. Shown in (a) and {(c) in Figure



10 different positions. In this enbodi nent, substrates 100 -
2 each . having a light emtting portion 101 such as a LED is
provided on the top portion of ink container front side. Simlarly to
t he foregoing enbodi nent, the 15 substrate 100 is provided on an
inclined surface portion since doinggo is preferable fromthe
standpoi nt of satisfactory communication with the antenna substrate
152 provided on the carriage side, the protection fromthe ink, and
the substrate 100 is 20 connected with the substrate 100 - 2 or the

light emtting portion 101 bé Wwirin gortiqnlSQ - 2 so that electric
signal can be tr#ndfith%d th ‘?‘H:lﬁ%f’\ﬁge Cl pdrgniaedresy SaneLetely hol e

formed in a bas i O p i o.extend.the

Wi ring 25 portigﬁﬁgggé'gﬁgFgﬁb%#%EQ%%Kﬁggﬁﬁgpﬁéﬁ%%gsfﬁé.ghe an In
thi s ermbodi ment ;i nehedudtien! bgHingmedt i vk RORhEARALQL. cisy 3RHEAL ed,
the light is directed toward 70 the front side. A light receiving
portion 210 is dindpbosedndenss fd2i bhdntHomnitesw VESRgatdecldsghtowhi ch
is directed to the right in the Figure adjacent an end of the
scanni ng rande G6P°Phe*R&rri age, and when the 5 carriage faces such a

position, the light em.ssi e |d m.ttin rtio 0L is
controll ed. Recordingn%@%fggugfﬁéﬂ%éﬁ g %é%ﬁa€%éggF§§éf8r§?%é’
information rel ahkngoldert Beo idte €ABt BddWnglpdFidnt B8s COHYH @Rk of the
received light by the light receiving 10 portion. By doing so, the
recordi ng devi ceoskespaaingbitaiustuhe @i ddvet énkigrad ainé orivdt sdde,
relating to the ink containerﬁéFfron1the content. .of the received

light by the |iBRY PREFOPPRY F&FEFBIIUWRINCPhe i Plate 576 &Ftthe
center port'lgn (ﬂu {:Ib@ &%%Bﬂé r@)oﬁiﬁngg’tt{eori’igure, the substrate 600

‘is provided on the top surface of the ink container
501, and extends in parallel with the top surface, but
this is not limiting, and it may be inclined as in the
first embodiment. Furthermore, the holder 650 and the

15 structural members relating to it are not necessarily
provided in the head unit.

Figure 33 shows a modified example of Figure 32
structure, and shows two recording head units (liquid
containing cartridges) each of which comprises an ink

20 container 501 and a recording head 605' which are
integral with each other. 1In this embodiment, one of
the units is a cartridge for black ink, and the other
is a cartridge for yellow, magenta and cyan inks.

The holder 650 may be provided with similar

25 structures corresponding to such a structure. In this
embodiment; the control circuit for the light emitting

portion 601 disposed on the front side may be prowvided



15 exanple, the light emtting portion 101 is controlled, by which
the user is nore easily able to see the state of |ightening so that
predeterm ned information relating to the ink container 1 can be
recogni zed by the user. 20Figure 36 is a schematic side view (a) and
a schematic front view (b) of an ink sontainer according to'a

nodi fi ed enbodi ment of Figure 35. In this enbodi ment, the |ight
emtting portion 101 and the substratelO0 - 2 supporting it, are
provi ded on a back 25 side of the operating portion 3Mat the ink

container front %Jé%e bhe: GReEAldNInPORL i1 a3 VhDEl Nt BRaR9I | QN

mani pul ated by t uSer’. The functions and 71 advantageous effects

of this enbodi mesgntake thewWanes gadvided asregakndr enbadicireot st
According to the enbodi ment, when the carriage is placed at the
center portion cfubsiieatedmyiing amngéegfel xecanpied herd FPght a&d
emtting portion 101 is actuated, and therefore, the.operatin
portion 3M of tHdSUPpLRY ity SHEHASS goi &%ﬁé&%?’ﬂf&%ﬁ&gea‘?r%ﬁ hat
user can intuitiualy pnderstand dhe,rggujred. manipukati one for
exanpl e, exchange of the ink container. Thé operating portion 10 3M
may be provi ded iddrd@ngHdacaoB0$ orandr ans ddritirol) eircsdat feritig: a
proper anmount of the light to facilitate recognition of the

i Iluninated statldiadt enetigper aeFHPrpEPLi aFe INNNETRRT &ish a3 3
schemati ¢ side view of t he strHct r.e of

15 modified exanple of th 1
Figure 35 In tHTSCEROGH HARESCY HSdBe Y hrDF08°E* ZHhablng ¥he i gh
emtting portion, Q1 is.tisResed Mhractroteishde of the operating
3. e

portion 3M of the supporting nenber substrate 100,. the

substrat el00& and the Ifighte 201 asi & tpargpeortivorvik@lofire pxdmtect ed
wi th each ot her
with which the ink container according to said another
embodiment of the present invention is usable, wherein
" the main assembly cover is shown in the open state.
The same reference numerals as in Embodiment shown in
15 Figure 17 and Figure 18 are assigned to the elements
having the corresponding functions in this embodiment,
and the detailed description thereof is omitted for
simplicity.
As shown in Figure 34, an ink container 501K
20 containing black ink, and an ink containers 501CMY
having integral accommodating chambers containing cyan,
magenta and yellow inks separately, are mounted in the
holder of the recording head unit €05 on the carriage
205; In each of the ink containers, as described
25 hereinbefore, the LED 601 is provided as a separate

member from the substrate, and the user can see the

LEDs 601 at_the front side when the ink container. is



t hrough a hole 311 forned in the base portion of the supporting
menber 3 by a wiring portionl59 - 2 extending along the supporting
menber 3. According to this exanple, the sane advant ageous effects as
with 25 Figure 36 can be provided. In the structure shown in
Figure 35 - Figure 37, a flexible prigat cable (FPC) may be used, by
which the 72 substrate 100, the wiring portionl59 - 2 and the

substratel00 - 2 nay be one integral nenber. In the foregoing
enbodi nment, the liquid suppl y systemis so-called continuous suppl y
type wherein an anount, of th nk ejected out substanti al |

CoRLi nuousl y SugBIMEEc BE (11 SKPRTArg PRELE -t 1 QTG RRRTLHY 58 Fik

cont ai ner separ ably; aBHNG£CiOLERS, 495N NG dagath gt 1R oY Agat es

in a main-scanning direction. More particularly, t descri ption of
the 10 foregoi npwiadintmtthehasidiemzhoadefviond sesprctento the ink
contai ner which is detachably rrountable to the recordi ng head which
reci procates on Ft%él@aﬁr@%gté’eom'f%“m kengeHoketree  canyd age et

invention is applicable. to a her uid, sup ste reln t he
ink 15 contai‘her is |nteFé‘§F’15Fl x@ds%mtaﬁéc g’c%r (#ﬁ‘é ﬂgéa "“Elen with
such a system 'Jch%ﬁst@%negvpa@' (bh 085 | s N9k EOIAGkr LO&JBRGM ding
head receives data for another color, or the order of different "col or
ink ejections i xdiaf fareimdr fernbaaiixﬁwtpbedetaerpmeeeﬁlt ardent2h wi t h t he
result of deteriorated recording quality The present

invention is appiheegbpeth® fdnst O@éﬁ?ﬁ‘?\d@ug’oghﬁ’pﬁﬁkl byypeaciiier ei n

the ink Contaln%%% %Egstrate and the light emitting portion at

10 different positions.

In this embodiment, substrates 100 - 2 each .
having a light emitting portion 101 such as a LED is
provided on the top portion of ink container front
side. Similarly to the foregoing embodiment, the

15 substrate 100 is provided on an inclined surface
portion since doing so is preferable from the
standpoint of satisfactory communication with the
antenna substrate 152 provided on the carriage side,
the protection from the ink, and the substrate 100 is

20 conneéted with the substrate 100 - 2 or the light
emitting portion 101 by wiring portionlS59 - 2 so that
electric signal can be transmitted therebetween.
Designated by 3H is a hole formed in a base portion of
a supporting member 3 to extend the wiring

25 portionl59 - 2 aleng the ink container casing.

In this embodiment, when the light emitting

portion 101, is actuated, the light is directed toward



separate fromthe recording heads, are provided at fixed positions in
the recording device, and the fixed 25 ink containers and the

associ ated recordi ng heads are connected by tubes to supply the inks
to the recording heads. Intermediary containers which are fluidically
73 between the ink container and the7ecordi ng head nmay be carried on

the recording head or carriage. Figure 38 is a perspective
view of a printer having such a structure according to a further 5
enbodi ment of the present invention. In this Figure,

desi gnated by 71Q.i $rénshaek.  eediger 1MeR%ivnd BRrkobM Pig ascasset te,
and the recording materials are stacked thereon and is singled out

during operationrlispbses dted pbongca fot dedebatkg ltthef aedhtigeipath to
a'recording region (unshown) where the recording head is carried on a
carriage 803, tHéndiseatashéet tif JERAE g& tHhey Fy@are PHE26aRT i3y&n803 i s

e R L R A A
ef fects scanni ng,andsgeCRUAsNGu AP BbiO%n, the lightheémEséidrmge 803
carries recording heads of respective colors. The Tecordi ng heads
have i nter medi aryecbhdiat raist 8id Kor8idiC 108116 amrd: rf311¥d.
Recording device side can obtain the predetermined
information relating to the ink container 1 from the
content of the received light by the light receiving

10 portion. By doing so, the recording device side can
obtain thé predetermined information relating to the
ink container 1 from the content of the received light
by the light receiving pertion. When the carriage is
at the center portion of the scanning range, for

15 example, the light emitting portion 101 is controlled,
by which the user is more easily able to see the state
of lightening so that predetermined information
relating to the ink container 1 can be recognized by
the user.

20 " Figure 36 is a schematic side view (a) and a
schematic front view (b) of an ink container according
to a modified embodiment of Figure 35. In this
embodiment, the light emitting portion 101 and the
substratel00 - 2 supporting it, are provided on a back

25 side of the operating portion 3M at the ink container
front side, the operating portion 3M being the portion

manipulated by the user. The functions and



20 containing black ink, cyan ink, magenta ink and yellow ink,
respectively. The internediary containers are supplied with the inks
fromrelatively large capacity fixed containers 701K - 701Y,
respectively, which are detachably nounted at a fixed portion of the
apparatus. 25 Designated by 850 is a flexible foll ower which noves
follow ng the novenent of the carriagg 803. The follower includes
electric wiring portion for 74 transmtting electric signals to the
respective recording heads carried on the carriage, and a group of

i nk supply tubes extending fromthe fixed containers to the

internediary containers. . The grou 5 of . the supply tubes is in fluid
communi cat i on vmaF‘Ha’t’F@e@r“éuﬁf ?C‘Fhé’ff e e&‘Bﬂ?Hﬂ% $TEhFRRIGH s hown

communi cating t%ge§¥% gpggggdéﬂgﬁ%ggrégltgk 4%dgﬂ?:t§q§pdlnent is

simlar to that gorng e I ment 0 €nmbodi nent ,

however, the |i ghbo@ifidrt, NghpRr thoRer80dgdhayi pthddie atungd i @meglni | ar
to the above-described |light emtting portions 101 are provided on

the respective froxétorearit dhnessantihk Imiﬁ&YfOCbﬂﬁﬂmpendtmgHygha | i ght
receiving portion 810 for 15 detecting a state of ght emi ssion

during the nélne@ééﬁﬁﬁhQOGﬁéPat}%hlssa%WBWFHed“EhtpﬁéeE%ﬁ?ﬂé@é 803.
Wth such a mechanism, i %rpigéeﬂ?%fokh con ?&:&f anﬁja kan ilshe

presence or absénce o _ nounted i n ner
properness of t-Ressointunigaebd20seLanht Fsdrhead i xpaieeptayners 701K -

701Y is detected _

understand the reguired manipulation, for example,
.exchange of the ink container. The operating portion

10 3M may be provided with a portion for transmitting or
scattering a proper amount of the light to facilitate
recognition of the illuminated state of the operating
portion 3M. |

Figure 37 is a schematic side view 6f a

15 modified example of the structure of Figure 35. In
this embodiment, the substratel00 - 2 having the ligﬁt
emitting portion 101 is disposed on a front side of
the operating portion 3M of the supporting member 3.
The substrate 100, the substratel00 - 2 and the light

20 emitting portion 101 are connected with each other
through a hole 3H formed in the base portion of the
supporting member 3 by a wiring portionl58 - 2
extending along the supporting member 3. According to
this example, the same advantageous effects as with

25 Figure 36 can be provided.

In the structure shown in Figure 35 - Figure 37,

a flexible print cable (FPC) may be used, by which the



in the manner simlar to those described in the foregoing, and the
predeterm ned control operations are carried out. The user can
observe the state of light em ssion of the light emtting portion 801
and 25 therefore the information relating to each of the fixed
container. The fixed container may be of a sem -permanent type which
is not ordinarily detachable, 75 andnzin such a case, the ink is
repl eni shed into the ink containers when the ink is short in the

cont ai ners. The structure of this enmbodinment is not linmed to
the one enploying the tube. Mrre particularly, -.such 5 structures are

appl i cabl e to angiidi@bekti@Nt AP Yirey PEroford@scal} ey the _
pit-stop-supply type as well as to the continuous supply type using

the tube. |In thesyhdtratepdGuppl yay e onkhentresral dinérthdread i s provi ded
with an accunulator for_retain a relatively small 10 anmount of the
ink, there is provided & $bppigregpdpansikadipapier ilet éATR{d stPLYi ng

the ink at appro riate.tiniQ%ﬁEo t he accunulatoiﬁportion from an

associ at ed suppl Y E5Tr &8 HIEAFE FIUESHCPR® +HEPAY payRs 4SZRd"™ it ch

contain a relati yglynel 8¢ 98 ATAUNL; Ofc ddhBut e shBIPEnd 1l 1upPl y System
may be connected only when the ink supply is necessary t0 the

i nternedi ary condaitiencéslgmstthpliekerd cbatmiimeing Aidat netthvehs, the
intermedi ary container and the supply source contai ner
use of an ink container separably mounted to the
recording head which reciprocates in a main-scanning
direction, More particularly, the description of the
10 foregoing embodiments has been made with respect to
the ink container which is detachably mountable to the
recording head which reciprdcates on the carriage or
the like. However, the present invention is applicable
to another liquid supply system, wherein the ink ‘
15 container is integrally fixed to the recording head.
Even with such a system, if the mounting position is
not correct, the recording head receives data for
another color, or the order of different coleor ink
ejections is different from the predetermined order
20 with the result of deteriorated recording qﬁality.

The present invention is applicable to another
continuous supply type, wherein the ink containers are
separate from the recording heads, are provided at
fixed positions in the recording device, and the fixed

25 ink containers and the asscciated recording heads are
connected by tubes to supply the inks to the recording

heads. Intermediary containers which are fluidically



may be connected with each other through a solenoid 20 valve O the
li ke, which is controlled to be open and cl ose to connect and

di sconnect them at proper timng. Another pit-stop type is usable
wherein the internediary container portion is provided with a
gas-liquid separator filmwhich passes gas but not 25 liquid, the air
in the container is suctioned through the filmto supply the ink into
the internediary container. 76 Figure 39 is a circuit

di agram of a substrate having a controller and the |ike, according to

further enbodiment of th t i ion. As sh t hi
Figure, the conbPOrPEr 63 R acas iy Ch8 TEROM CIFEuNeY 1/ o

CTRL) 103A, a LER diiMeisod03f RcBEgMhd rf%g&ée@%a@?%@ti on /

denodul ati on and voltage source circuit The 1/0 contro
circuit 103A controls rheust Spl &y diperspectafvet heek HX @1pkneecor dance
with the 10 control data sent through the high frequency circuit and
t he ant enna frohevhed coifr 8l steiucéure ITPrIANg BR @r fvefher03C functi ons

to apply a power source voltgge to the LED 101 to cause it to emt
| ht Pwien [he. ETBRAITGpBF | O FEGRFERARTREEEdN: rol 18 ci roui t - 103A

is at a high level. Theyefiger; yhan 4he: §hoRY b% j is@d.f LMt he 1/0
control circuit 103Ais at a high level, the LED 101 1s in the
on-state, and wfeadife txiagnah the @brm dHW keysittel hend EBelO0l is in
the off-state. 20This enbodinent is different fromthe first
recording materials are stacked therecn and is singled
out during operation. It is fed élong a folded-back
10 feeding path to a 'recording region (unshown) where the
recording head is carried on a carriage 803, then to-a
sheet discharge tray 703. The carriage 803 is
supported and guided by a guiding shaft 807, and is
reciprocated along the guiding shaft 807, during which
15 the recording head effects scanning and recording
operations. |
The carriage 803 carries recording heads of
respective colors. The recording heads have
intermediary containers 811K, 811C, 811M and 811Y
20 contafning black ink, cyan ink, magenta ink and yellow
ink, respectively. The intermediary containers are
supplied with the.inks from relatively large capacity
fixed containers 701K - 701Y, respectively, which are
detachably mounted at a fixed portion of the apparatus.
25 Designated by 850 is a flexible follower which moves

following the movement of the carriage 803. The

follower includes electric wiring portion for



enbodi nent in that there is not provided a nenory array 1033.
Referring to a timng chart of Figure 40, an enbodinent will be
descri bed wherein even if the information (color information, for
exanple) is not 25 stored in the nmenory array, the ink container can
be identified, and the LED 101 of themidentified ink container can be
actuated or deactuated. 77 An I/O control circuit 103A of the
controller 103 of the ink container 1 receives the start code plus
color information and the control code are supplied with clock signal

CLK from the nuigraashetPing 21sbd8i € AGHALs aor eHetr MY hrough a
signal line DATA (Figure 20). The I/O control circuit 103A includes a
comand di scri muregpcdhngordadsncd O3B on thecognr iy andoabirat on of
the color information plus the control code as a command and for

deternining act (R *BK SYPRIY duBRE FRIFBALR RE EeH dri®er 103C. 1 The
[ containers it 16, IMAN LY, 815040 IS 1 L 2SPER L

t%% : o
controllers 103 whic n%ave ditferent co Iscrimnatio poPtlons

1030, and the carraAdsshgsicenbedldd g #he ONomash Lt ieh ihen lual for
the 15 respective colors have the arrangenents shown in Figure 40.
Thus, the respecttiove edHnthend idegcrdntiahngivrbyorth oirshb@8D have t he
respective individual . informatjon (color information); the
information i s CORPHPEE Wh “BR&Scol or information of the inputted 20

comand; - and vari ous oRgLalioNsaLeoslkigh! 6 et daexarp! e

the main assenbly transmts together wth the start code the col or
information pl usimankroto avde 0900 ropehdialy eRbedintentONIA othitsur ni ng
on the LED of the ink container 1K, only the conmand di scrim nation
10 embodiment, however, the light emitting portions 801
having the function similar to the above-described
light emitting portions 101 are provided on the
respective fixed containers 701K - 701Y,
Correspondingly, a light receiving portion 810 for
15 detecting a state of light-emission during the
main-scanning operation is provided on the carriage
803. With such a mechanism, the présente or absence of
the ink, the presence or absence of the mounted ink
container and/cr the properness of the mounting of
20 each Of the fixed containers 701K - 701Y is detected
in the manner similar to those described in the
foregoing, and the predetermined control operations
are carried out, The user can observe the state of
light emission of the light emitting portion 801 and
25 therefore the information relating to each of the

fixed container. The fixed container may be of a

semi-permanent type which is not ordinarily detachable,



25 portion 103D of the ink container 1K accept it, so that only the
LED of ink container 1K is switched on. In this enbodi nent, the
controllers 103 have to have 78 structures which are different
dependi ng on the colors, but are advantageous in that provision of
the nenory array 103B is not necessitated. The command di scrim nation
portion 103D, as 5 shown in Figure 40, may have a function of

di scrimnating not only the commands I ndicative of turning-on and
-off of a particular LED 101 but also a command ALL- ON or ALL- OFF

i ndi cative of turning-on and -off of the LEDs 101 of all of the ink

containers, 10 and/or a CALL command causing a_particul ar caol or
controller 103 t¥%dfpitch & &8F§ ihgndPk is Teplenished Anie fkheer

al ternative, the.q$qgﬁg?%ﬁéy§ %qgﬂgtﬁ%x%ﬁﬁokgrsﬂJFEDEﬂaFEéwkéﬁﬁggkggﬁ.to

Jtn
control code sen romthe mai n asse y Side control cifcu

the ink 15 container 17KaYsPpictR@edbf atilyefsymaad V4 tdbtt hemesd or
information (individual information) in the ink container. In other

wor ds, the inputtcedheopmarehpileoytondet bdbor e esgsdciinnllye such
controller 103, and the value provided as a result, of the cqonversion

is 20 conpar'%ed SHURPRE® redéPeHfiabed baldfe *8EBFRU SRt AePRighor y
array 103B or thcﬁg:%oggagg—c@ﬁ%&b%iél%tcbgﬂsflﬁ%ﬁg'r gg%%%?é[)weﬁﬂa}ls when the

result of the comparison corréesponds t erm ned relation,

the LED is act Uailﬁdc@ﬁtgﬁﬁﬁisuéﬁgﬁly 29ps @iy thervald.etpatiye, the
signal sent fromthe main assenbly side is converted or processed in
the control |l er X03-shop-sumlyakviee sttbrededardihe mesrbriy provided

with an accumulator for retain a relatively small

10  amount of the ink, there is provided a supply system
for intermittently supplying the ink at appropriate
timing to the accumulator portion from an associated
supply source. which is fixed in the apparatus aqd
which contain a relatively large amount cof the ink,

15 The irnk supply system may be connected only
when the ink supply is necessary to the intermediary
container from the fixed container. Alternatively, the
intermediary container and the supply source container
may be connected with each other through a solenocid

20 valve or the like, which is contrélled te be open and
close to connect and disconnect them at proper timing.
Another pit-stop type is usable wherein the
intermediary container portion is provided with a
gas-liquid separator film which passes gas but not

25 liguid, the air in the container is suctioned through
the film to supply the ink into the intermediary

container.



79 array 1033 or the conmand control portion 103D is al so converted
or processed in the controller 103. The converted ones are conpared,
and only when the result of the conparison corresponds to the
predetermined 5 relation, the LED is actuated or deact uated.

Figure 41 is a side view (a) and a front view (b) of an antenna, of a
further enbodi ment, provided on the centroller substrate 100 nounted
on the ink container. The antenna 102 conprises a coil 102A which 10
is connected with the wiring on the substrate 100 by two | ead |ines
1028. By using a coil type antenna, the voltage (voltage source) to

be supplied to the contgighterzdQ3 anditikhgidfR0Lel § sffdiclaent |y
generated fromthe el ectromagnetic radiation. 15Figure 42 is a side
view (a), a frortaningwa (dontardléotdremitie elikes) aotombirignkocant ai ner 1

according to a further enbodi nent of the present invention. A button
type battery 108f4rEhaF sPROEdment t v tH6t PEFRGr £AtRN ofon-heh§ fown

container 1 adj agent Lhe subst Late 20,100, Fgure 43 Js gnct gl t

diagramillustrating he" su rate aving

controller 103 anfitihe didRiaceoysl rari.p 1d¥s eMboslidMRkrsAsoshown in
this Figure, a battery 108 connects with the G\D and the anode side

of the LED101 ard Highcfianente. nsdifpityols/ tdesodh bt idrc apdwerltraggui r ed
for light em ssion of the LEDLOl. The el ectric power generated by the
antenna 102 frorUAEef @ iénmafdetic radiation is supplied

The 1/0 control circuit 103A controls the
display driving of the LED101l in accordance with the

10 control data sent through the high frequeﬁcy circuit .
and the antenna from the control circuit 300.

A LED driver 103C functions to apply a power
source voltage to the LED 101 to cause it to emit
light when the signal supplied from the I1/0 control

15 circuit 103A is at a high level, Therefore, when fhe
signal supplied from the I/0 control circuit 103A is
at a high level, the LED 101 is in the on-state, and
when the signal is at a low level, the LED 101 is in
the off-state.

20 ~ This embodiment is different from the first
embodiment in that there is not provided a memory
array 103B. Referring to & timing chart of Figure 40,
an embodiment will be described wherein even if the
information (color informaticn, for exampls) is not

25 stored in the memory array, the ihk container can be
identified, and the LED 101 of the identified ink

container can be actuzated or deactuated.



80 only to the controller 103. By doing so, the electric power for
the LED101 which requires relatively large electric power as conpared
with the controller 103 is supplied by the battery 108, and
therefore, the 5 electric power obtained fromthe el ectromagnetic
radi ation may be relatively small. Therefore, the latitude of the

wi rel ess conmmuni cati on range can be expanded, and the antenna of the
mai n assenbly side may be relatively free in the position and io
configuration thereof. Figure 44 shows a circuit for

supplying the electric_po fromihe batte 108 to the entirety of
the controller 103 andABh\é\ﬁEfﬁfgi‘?l Werthi ];&/3& PhctRE €ONERBLIRT t age
source circuit f,gF taidi;ng electyig 15,00 f t
electromagneticl(rhg’d%}gtrl?\\})nlcan‘E eabh?tted f%gﬁgtﬁgﬁkg%gg%l EP 103, and
in addition, a lpangetorLahEbendtavar as@rtheeconpplli eddéoathe high

frequency nodul ation circuit for the wireless comunication. By this,
the wirel ess comwenilted ivoth20lefikssageal i Beom fdreensdu, asaethbil e

antenna of the main assenﬁlg.sidgfggg de reLatiuerlf ee inIIhe
posi tion and®corff§urdtizsn PHETET rough &5 Felas 1% BTE de vi ew
(a), afront vieQw:phle a Dotonyl el of-alc! Magamalaet 4
according to 25 a further enbodi nent of the present invention. The
substrate 100 i sopmand dEGcwihindodoncopstaich poss @O rebo@guiraAndgbai s. a
side view (a) and a front view (b) of a
combination of the color information plus the control
code as a command and for determining actuation or
10 deactuation of the LED driver 103C. 1 The ink
containers 1K, 1C, 1M and 1Y are provided with
respective contrellers 103 which have different
command discrimination portions 1C3D, and the commands
for controlling the ON and OFF of the LED for the
15 respective colors have the arrangements shown in
Figure 40. Thus, the respective command discriminaticn
portions 103D have the respective individual
information (color information); the information is
compared with the color information of the inputted
20 command; and various operations are controlled. When,
for example, the main assembly transmits toéether with
the start code the color information plus control code
000100 indicative of K- ON for turning on the LED of
the ink container 1K, only the command discrimination
25 vportion 103D of the ink container 1K accept it, so

that only the LED of ink container 1K is switched on.

In this embpdiment, the controllers 103 have to have



81 substrate according to this enbodi nent. The substrate 100 nounted
on the ink container 1 is provided on the outwardly facing side with
contact pads 109 for the voltage supply, and the contact pads 109 are
di sposed 5 inside the | oop of the antenna 102. Figure 47 is a circuit
diagramillustrating details of the ssbstrate 10.0 having the
controller 103 and the |ike according to this enbodi nent. As shown in
this Figure, the contact pads for the voltage supply are connected to
io the G\D and the anode side of the LED101l to supply the electric

power for |ight g¥.88hP&s Glhilhea k&l HiGEerdhe d@de’ﬁd@ﬁ?eﬁ)'ﬁhéic@@ors,
connector 153 contactable to the contact pads 109 of the substrate

100 i s di sposediut bhe advamtagseyhliy thate arivénnan sifbste aterdky? and
is 15 supplied with the voltage fromthe nain assenbly side. The

el ectric power gemerat@if By DRk NATEERRERYWOR fromthe el ectromagnetic
radi ation is supplied &ﬂly Jot edfqﬂ;rollgr 103.tLBi j%uch a
structure, the LED101 whrchoTEqUi §e¥ a™Ferat v et ge' el e@tri ¢
power as 20 GONRRALGH Whtdidube £ONWaQ! he¥e H03uhst S4PRJE ed with the

el ectric power fromthe battery 108, and therefore, the electric
power obtai ned fdieprihienaiegt netregiet tice radmatisonimyabéve elfat i vel y
smal | . Therefore, the latitude of the wi rel ess comuni cation range
can be 25 expand&dningert Fédantehtd BfPatd cvarh BER MBI Husidsonay be

relatively free in tg ,Affg qugr%@%—Cﬁggifﬂﬁﬁ%%LQFEHﬂ?%ggﬁ‘gagg% Fi gure
[ e Vo the

48 shows a circFPl T or Supplyi ng tage tTrom con t pad 109

to the entirety afi Lther cnthel imys 108 @ndiiiherLERIALK M4 dnitRirS,
structure, the voltage source circuit for obtaining the electric
10 and/or a CALL command causing a particular color

controller 103 to output a reply signal.

As a further alternative, the command including
the color information and the control code sent from
the main assembly side control circuit 300 to the ink

15 container 1 may not be diréctly compared with the
color information (individual information) in the ink
container. In other words, the'inputted command is
converted or processed in the contreller 103, and the
value provided as a result of the conversion is

20 compafed with the predetermined value stored in the
memory array 103B or the command discrimination
portion 103D. Only when the result of the comparison
corresponds to the predetermined relation, the LED is
actuated or deactuated.

25 As a further alternative, the signal sent from
the main assemblj side is'conﬁerted or processed in

the controller 103, and the value stored in the memory



5 power fromthe el ectromagnetic radiation can be omtted fromthe
controller 103, and in addition, a larger electric power can be
supplied to the high frequency nodul ation circuit for the wirel ess
comuni cation. By this, the wirel ess comruni cati on 10 di stance can be
i ncreased, and the antenna of the maim assenbly side nay be
relatively free in the position and configuration thereof.

Figure 49 is a side view (a) and a front view (b) of a substrate 100
according to a further 15 enbodi nent of the present invention. The

substrate 100 myygled; o WieehokoGanhal gk 4y 1 5, Rri00 dedh on L

inwardly facing si a capaci tor age suppsyélﬁ?gures

50 and 51 are Cichaubitdt G pFBcdddddSth aliangodetilles 9b3t hgpgubstrate
100 conprising 20 the cOntroller 103 and the like of this enbodi nent.

As shown in thesenFeguresoneshereapapatat, 260 ¢mslycohrectied deculthe

vol tage source line VDD and to the grounding line GND in the
substrate 100. Wt hheRITPELLPPYTUFBSPMTEN P hiha Evedet #Eideduat ed,

the char ge agounyhatedh | :25:kbe LINAGILON ol Sl achiagged, This s

effective to supply a relative arge current required by the

| i ght enission, and durif@e quehsofl dieWnicsh (bheand BFrbEPLPledoes
not emt light, it receives the el ectronagnetic radiation fromthe
mai n assenbly sildé ahdrcentents, iof &ofwitber rempbgsdwent, whiwh died
charged into the cagpacitor. |f the use is nmade with an 5. electrica

doubl e | ayer caPicttorMiFehiFE SUeEETRYS 100 mounted on the ink

container. The antenna 102 comprises a coil 102A which

10 is connected with the wiring on the substrate 100 by
two lead lines 102B. By using a coil type antenna, the
voltage (voltage source) to be supplied to the
controller 103 and to the LED101 is efficiently
generated from the electromagnetic radiaticn.

15 Figure 42 is a side.view (a), a front view (b)
and bottom view (c) of an ink container 1 according to
a further.embodiment of the present invention. &
button type battery 108 is disposed on the bottom
surface of the ink contginer 1 adjacent the substrate

20 100, -Figure 43 is a circuit diagram illustrating
details of the substrate 100 having the controller 103
and the like according to this embodiment.. As shown in
this Figure, a battery 108 connects with the GND and
the anode side of the LED101 and functions to.supply

25 the electric power required for light emission of the
LED10l1. The electric power generated by the antenna

102 from the electromagnetic radiation is supplied



gquite inexpensive, a small-size and | arge-capacity capacitor can be
nmount ed, and therefore, the electric power supplied to the LED101 can
be made large. In the exanple of Figure 49, the capacitor 110 is
provi ded on 10 the inwardly facing side of the substrate 100, but it
may be di sposed on the outwardly faci¥g side of the substrate 100
nmounted on the ink container 1. Further alternatively, the capacitor
may be di sposed outside the substrate 100 connected therew th,
simlarly to 15 the battery 108 O Figure 42. Wth this structure,

t he capacitor maynbe tbuthderoritapgéer 103, By Bogug esb2 the aledpipl an
view (a), a side view (b), a front view (c) and a bottom view (d) of
an ink cont ai nerpaveEc ESF di iRy LESLA L FeitiTRe Fe@MUSF FBhRL bielndader
present invention.  ln.this enbodinent, the s tr.atg Q.i rovi ded
on the top surfateSF -ERRO Ak EoRtH HE [f]lttf ﬁcte%%sicgfég%?llql J:eﬁgtgil)bls&frate

100 may be rel at sl hapge s aespay adsWi ihy tthakeksrd hanki r st
enbodi nrent shown i'n Figure 1. Therefore, the size of 25 the antenna

102 may be red ateéMaltyikbapgery ohndinderiebor ehe telechdemadregdci s
provided in ternms of wireless conmunication with the main assenbly

side of 84 the ¥atiGtdPhdidlerccselet gty 393 Khowk HhEt@XEmpte® in whi ch
a 1oop antenna i f LAGLOCM Gl f1PLILN0 BRRLLIdLciSn PLIRO a] phe
intheé i gure

substrate 100, but a C¢oi orm of wound wre shown I n

41 may be connecigihrdedp 4dte thubshtai $80:nhd ke ihERESagn shee

di sposed on the top side of the ink container, and therefore, the

| i ght emission cmay be oblarimed yedsed yin the positiphgame® 53 is a

per spective view of the P_ri nter wherein the nmain assenbly cover 201

i s open. Figlte SPHGUration &k 8 agram of an exanple of a structure

of the control system fQr e i sse . of i k j nter
dﬁflr?élt.r.‘g Mggéct'onbrw% 8 @ﬂlc\ﬁl‘? f&pe.sdp !iyll.ﬁ tﬂ'{e'he

according to this-enbo nt . ing to this enbodi irent,
wi rel ess communi §addt@i cOpskan@e ohSt ielhatit¥ey vl dsatgethe and irbey efor e,
t he antenna 220
the controller 103 and the LEP10l1. With this structure,
the voltage source circuit for obtaining the eleétric
15 power from the electromagnétic radiation can be
omitted from the controller i03, and in addition, a
larger electric power can be supplied to the high
frequenéy modulation circuit for the wireless
communication. By this, the wireless communication
20 distance can be increased, and the antenna of the main
assembly side may be relatively free in the position
and configuration thereof.
Figure 45 is a side view (a), a front view (b)
and bottom view (c¢) of an ink container 1 according to
25 a further embodiment of the presént invention. The

substrate 100 is provided with two contact pads 109.

Figure 46 is a side view (a) and a front view {b) 0f a



15 of the main assenbly side may be di sposed at any position in the
mai n assenbly of the ink jet printer. Figure 53 shows an exanple in
whi ch the antenna 220 is disposed adjacent to the hone position of
the carriage above the carriage, but the antenna 220 may be 20

di sposed at a position opposite fromthe hone position or on the
carriage as in the first enbodi ment. g1 NDUSTRI AL APPLI CABI LI TY] As
descri bed above, according to the present 25 invention, it is
possible to provide a liquid container, a liquid supplying system
conprising the container, a. manufacturing nmethod for the' container,
a 85 circuit board for the container.and a-liquid containing

cartridge, wher el¥¥SFFgHt 2ERPESHHh t@oﬁf’%%le“@f’dﬂ?% ayT iy Sd’a?ltéé’ée such
as LED are carri % ﬁUﬁnﬁs{B{J%Hgﬁé‘ cQph ALt LOMUNI Gal i g g‘ osr% ngel "

conmbn 5 antenna for a ralrty o carrying p03|t|ons

cont ai ners. outwamw Eakheg i MRNLELOR dRsabeeghdieoni bed st h
reference to the structures disclosed herein, it is not confined to
the details set vdtape avprihi sarkd tagpréemtatdtopads 0% endedisrpsedver

such nodi fications ar changes as nay cone W h|n t he gunpose of the
5. 1nside the 1loop of the antenna 10Z2. Figur is a

circuit diagram illustrating details of the substrate
100 having the controller 103 and the. like according
to this embodiment. As shown in this Figure, the
contact pads for the voltage supply are connected to

10 the GND and the anode side of the LED10l to supply the
electric power for light emission of the LED10l. The
main assembly side connector 153 contactable to the
contact pads 109 of the substrate 100 is disposed on
the main assembly side antenna substrate 152 and is

15  supplied with the voltage from the main assembly side.
The electric power generated by‘the antenna 162 from
the electromagnetic radiation is supplied only to the
controller 102, Using such a‘structure, the LED101l
which requires a relatively large electric power as

20 compafed with the controller 103 is supplied with the
electric power from the battery 108, and therefore,
the electric power obtained from the electromagnetic
radiation may be relatively small. Therefore, the
latitude of the wireless communication range cah be

25 expanded, and the antenna of the main assémbly side
may be relatively free in the position and

configuration thereof.



i nprovenents or the scope of the following clains. 86 d ains: 1.
An ink container, conprising: an ink chanber containing ink; a
conmmuni cati on antenna positioned outside of the ink chanber; an
information storing portion positioned outside of the ink chanber and
storing at |east container discrimnation information that indicates
a color of the ink in the ink chanberg2a |ight emtter positioned
outside of the ink chanber; and a controller positioned outside of
the ink chanmber and configured to control the light emtter based on
a command for the light emtter and color information received

through the communi cati@n, a8t N4 3dat he Laot fxgpegupg&?gr%rg%ati on
information stored in the information storing portion. . An ink

cont ai ner accor dvditage them rohdk, colvedal patiheoTant Epé | @ttt iretgoafi gur ed
to turn on the light emtter if (i) the command is a turn on comand
for turning on thke |doghtokkan 83 amdl thiei FERPHE .cofbyh ithier parysmre,
corresponds to tqﬁ container_ discrjmnati.on i fornatiap. 1 3. An ink
cont ai ner accor dfify o 89ai 1“2 " wheT & fRE F roffers § E5hFtgur ed
to turn on the 'ﬁ&ﬂg r §8bh {8 el el Jonlddf £ 28TARM ak $od N& A WEN ON
command and (1i) the color information is the sane as the contai ner
di scrim nation igshiargeat Eodm thedcoftrdlnk rcdnt aianer ilconridibg, t® claim
2, wherein the controller is configured to turn off the light emtter
if (i) the commukardes aleekiicoPpwebmddngef ¥Prldedi by tref higk | i ght
emtter and (ii) tge CO'OrmLHnggHH!%D ¢ r§§§gﬁndast‘€;he cont ai ner
di scrimination i MFSHFEEY O ORI ETRE EohTaitner Yaktordi ng to cl ai m
4, wherein the coifQlkbgtids CONHHAY ethd Qitrdi BsOfdonfili bdGin emi tter
if (i) the command is the turn off conmand and (ii) the color
infornmation i tdicsteane asn tbee icordadenier add sl ahhatnaofi nhermatn on.
assembly side may be relatively free in the position
and configurafion thereof,
Figure 49 is a side view (a) and a front view
{b) of a substrate 100 according to a further
15 embodiment of the present invention. The substrate 100
mounted on the ink container 1 is provided on the
inwardly facing side with a capacitor 110 for voltage
supply. Figures 50 and 51 are circuit diagrams
illustrating details of the substrate 100 comprising
20 the controller 103 and the like of this embodiment. As
shown in these Figures, the capacitor 110 is connected
to the voltage source line VDD and to the grounding
line GND in the -substrate 100. With such a structure,
when the LED1O1 is actuated, the charge accumulated in
25 the capacitor is discharged. This is effective to
supply a relatively large current reguired by the

light emission, and during a period in which the .



6. An ink container according to claim4, wherein the controller is
capabl e of continuously maintaining an on state of the light emtter
fromthe tine when the controller turns on the light emtter based on
the turn on command until the controller turns off the light emtter
based on the turn off conmand. 87 7%; An ink container according to
claim1l, wherein the controller is configured to turn on the |ight
emtter if (i) the command is a turn on command for turning on the
light emtter and (ii) a color indicated by the color information is
the sane as the_c i ndi cated by.the cqontainer discrimnation

i nf ormati on. é‘.E%kﬁ{i‘% ESCBH% aFHer lé‘g}ﬁ'ijr ditngeto-@saitht7, wherein die
controller is c ' ; : [ it ' i} 4L he
command is a tU%EES??&E%#T%E%%L%%rlg%crnﬁliﬁrggno? Pétrﬁe}i‘ﬁ %gﬁ?lmelr# tst}lg% and
(ii) a color indneatéesvdntst be woledect RfOpaREEPrwHitht he Gaieas t he
color indicated by the container discrimnation information. 9. An
i nk cont ai ner adobpdig) aepacitdom 8If wiher s isheadeoneiwl laer i s capabl e

of continuously naintaini n state of the light emtter fromthe
ti me when thé& c&AEFbEY gg}lﬁge gﬁyFﬁecalﬁaﬁﬁFoérH}t’tcg'r 1BaEREGRYt he turn

on command unt i lyibe GAREALLAL, BULASIQLG LG Iahbeeulid gt pased on

the turn off co n 1'nk container accordi'ng to clzgiml,

wherein the contaphtiror sanond im@uneedt andutReeyrdree th@hdreemriser if
(i) the command is a turn on command for turning on the light emtter
and (ii) the coPevrer nfunrpdaed oir ithet WeDlPdneansbe madeohesdeer In the

di scrimnation infornati and erein the,contraller is configured
Lo turn of f theFPORTS cif P i (15% CRESEbiidd sl $5 PARRog1 97
command for jhur pheg; Affrdiberddiolt s e tdeknansiddeirhe kN oAt 1t
information is the sane aS the contai ner discrimnation infornmation.

11. An ink cont aapere aticppdedigpnt ohel @itmat8]ly wheriegnside afontheol ler is

capabl e of continuously maintaining an on state of the light emtter
fromthe tinme WABRSHIRECOAP rAURERT Q1 dCohn K HePItRGRLY ehyi t FeFtNsdsed on

the turn on co til . th ontroller turns of.f the, light emtter
based on the tmpo #Jar{égmh}h% cgéazc.ltiﬁ ' %eoﬁtlgPﬂ%?d ac 8%%? ng to

claim1, whereignhéhuldt@Bte 190t LBAnd Sl SROSEM tAl, 31 ROSItiyoRsWher e at
| east a portion of the light emtted fromthe light emttér travels

away from the i hke dmfttairget 08MathBiuguyradei ngiitthr bough dthreciuke.chaweber .
13. An ink container, according to claim1, wherein the light emtter

is an LED capabf@P¥fitF PaY Ry FHEFRte Lerght. 88

Figure 52 is a top plan view {a), a side view
(b), a ﬁront view {c) and a bottom view (d) of an ink
container 1 according to a further embodiment of the
20 preseﬁt invention. In this embodiment, the substrate
100 is provided on the top surface of the ink
container 1; the size of the substrate 100 may be
relatively large as compared with that in the first
embodiment shown in Figure 1. Therefore, the size of
25 the antenna 102 may be relatively larger, and
therefore, the advantage is provided in terms of

wireless communication with the main assembly side of



14. An ink container according to claiml1, further conprising a based
menber provided with the comruni cation antenna, the light emtter,

the information storing portion, and the controller. 15. An ink
cont ai ner according to claim 14, wherein the based nenber is disposed
on an outer surface of the ink contaiser. 16. An ink container

according to claim1l1, further conprising a based nmenber provided with
the communi cation antenna and the light emtter, wherein the based
menber has a first surface that faces toward an inside of the ink

container and a §econd,sur{RGR.508! kS 0RPAST Liodd1e, Lishol dgy and

wherein the |ight emtter I Spose nthe first sur and the

communi cati on anfigMaail Sosk SIRSBHa Oh the £860RE sSWi{dAGR; pattdrh AN
i nk contai ner detachably nountable to an inkjet printing apparatus

i ncl udi ng an appiar fFousedntrermh®, sabitimgite eLepudraarella idi sbei faomat or |
configured to discrimnate whether the ink container is nounted at a

correct positiorP§ HOPRE YHI§ SPORI Ht ifguap b BfUsCOPIWECHES ¥ of
i ght reception jif groRfion qfoot.ggr#%' SR J1PEERUL ALRKLIRG DY ! ght

emtted fromthei n%{lcont ai ner, rrsing: an in er containing

i nk; a contai nercgpkenBao £aRabl Ak 0fo QRN Gatli DBevéfdtet, hehappar at us
antenna w t hout physical contact therebetween and positioned outside
of the ink chanbleightaami$$igmeenobe sibepirved pastipn po sitioned
outside of the ink chanber and_ storing at |east cont %'i ner )

di scrimination infornmati*gH €hat 4 E‘gfsé’fcﬁlﬁ%l‘&ewo? t hR® iR ERE t he
i nk chanber; a |] .em ROSL LA d i I nk; r
and capabl e of edn}%?%ﬁﬁ$%%§{ﬁﬁgga%£%%r agﬁi Z;alggl?l% élg%épt A(;de;mgggga
control | er pasitipnredlodksiderafn dhen Bkamdianber a astkcanfregof edet 0
control the light emtter based on a command for the light emtter
and col or i nf or resritgalr eceispedorhtiugrinhessest di pertienti®hnietand t he

contai ner di scr | a8t on. 0f ALRLL oS! Q1S%h ke ARLOLIRS

this embodiment, the wireless communication distance
is relatively larger, and therefore, the antenna 220

15 of the main assembly side may be disposed at any
pesition in the main assembly of the ink jet printer,
Figure 53 shows an example in which the antenna 220 is
disposed adjacent to the home position of the carriage
above the carriage, but the antenna 220 may be

20 dispoéed at a position opposite from the home position

or on the carriage as in the first embodiment.

[INDUSTRIAL APPLICABILITZ]
: As described above, according to the present
25 invention, it is possible to provide a liquid
container, a ligquid supplying system comprising the

container, a manufacturing method for the' container, a



18. An ink container according to claim17, wherein the controller is
configured to turn on the light emtter if (i) the command is a turn
on command for turning on the light emtter and (ii) the color

i nformation corresponds to the container discrimnation information.
19. An ink container according to claim 18, wherein the controller is
configured to turn on the light emttgr if (i) the conmand is the
turn on command and (ii) the color information is the sane as the
contai ner discrimnation information. 20. An ink contai ner _
according to claim 18, wherein the controller is configured to turn
off the light emtter if %q? the command is a turn of f, command for

turning off the qﬁrﬁﬁf'tel?ﬁ efoRntPY ISPt iRe T 4rgra i HkBthdat i on
corresponds to t I i o] An i nk
cont ai ner accor ﬁbg?gLﬂ%g%ﬁfg%égéhgkg?%h?E@gggn%ﬁqgﬁégﬁ FS“%%% i gured
to turn off the dﬂ ghsp Bt ingetiet{cdd sutheas armasde i saddiedt gin of f
command and (ii) the color information is the sane as the container

di scrim nation Hﬁﬁ@nqhvkuncontQQ¢ oyrmipnkcatdienaikaeng gceorgeng to claim
20, wherein the control i s_.capabl e of continuously maintaining an
on state of the d1t§RP2 rtlaeF’l‘ﬁ’ HYtht?ﬁyﬁvﬂgnp? 05t £8F I'%EY® tur ns
on the |ight enl%&e% gﬁ§§% @n the turn on comand until the
controller turns of ight emtter based on the turn off conmand.
23. An ink container ageoIditg: tiaveh@idn his Wher eeBethsegantchol ler is
configured to turn on the light emtter if (i) the command is a turn
on conmmand for tnﬁfnrﬁ@FQntOthQEI$2ﬁu¢ten¢$tdﬂscéﬁaeqiﬁ%raineoibris

i ndi cated by the col or |nfornat|on i S i s the olor i ndi cat ed
by the contai ne™°di SR MsHatCt Foh 9ohfd ?rasteito%gr%f“dA Ak cont ai ner

according t ol %p@%@atmeagl find £61c60BD T AT shidh GRAIAURELoAD dur
of f the Ilght em (1) the command 1s a turn off command f
turning off the dhiaghés exd tmagr camel k(ﬂth).natlmﬂpOIrpOMImttﬁd by the coI or
information is the sane as the color indicated by the container

di scrimina- tionMPAPHRIARtSOAT t1XS scape| ok tdenfal Fetingc€dediihg to
claim 24, wherein the controller is capable of continuously

mai ntai ning an on state of the light emtter fromthe time when the
controller turns on the light emtter based on the turn on comrand
until the controller turns off the light emtter based on the turn
of f command. 90



26. An ink container according to claim17, wherein the controller is
configured to turn on the light emtter if (i) the command is a turn
on command for turning on the light emtter and (ii) the color
information is the sane as the container discrimnation information,
and wherein the controller is configuged to turn off the |ight
emtter, if (i) the command is a turn off command for turning off the
light emtter and (ii) the color information is the sane as the
cont ai ner di seihigisoat i on i nformation. 27. An ink contai ner
according to Claim 26, wherein the controller is capable of

conti nuously maintaining an on state of the light emtter fromthe

ti me when the qpuanhkexnﬁmmmm aomy msuh ght emtter based on the turn

?Eecggrﬁngf?nzghlﬁﬂgcﬁgﬂﬁkgcb%&n %%Q ff t he Ilghtden1tter based on

wherein the |.ghp09%¢¥¥%§5ﬁ%ﬂdﬂ%%ﬂ%%§§§¥ %@gﬁﬁ?gﬁiQﬁ%b%qFﬁéa;g}EZed

light is capable(ﬁﬁunbénhlng the light receptor w thout passing

through the i nkyrirdsheation st@dngHoriiok positienedoutsideofilngidlo cl ai m

17, wherein the 4. mber and storing at least container discrimination
information that indicates a color of the ink in the ink
chamber;

a light emitter positioned outside of the ink chamber; and

a controller positioned outside of the ink chamber and

configured to control the light emitter based on a com-
mand for the light emitter and color information
received through the communication antenna and the
container discrimination information stored in the infor-
mation storing portion.

2. An ink container according to claim 1, wherein the
controller is configured to turn on the light emitter if (i) the

' command is a turn on command for turning on the light
emitter and (ii) the color information corresponds to the con-
tainer discrimination information.

3. An ink container according to claim 2, wherein the
controller is configured to turn on the light emitter if (i) the
command is the turn on command and (ii) the color informa-
tion is the same as the container discrimination information.

4. An ink container according to claim 2, wherein the
controller is configured to turn off the light emitter if (i) the
command is a turn off command for turning off the light
emitter and (ii) the color information corresponds to the con-
tainer discrimination information.

5. An ink container according to claim 4, wherein the
controller is configured to turn off the light emitter if (i) the
command is the turn off command and (ii) the color informa-
tion is the same as the container discrimination information.

6. An ink container according to claim 4, wherein the
controller is capable of continuously maintaining an on state
ofthe light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turn off
command.



light emitter is an LED capable of emtting visible light. 30. An -
i nk container according to claim17, further conprising a based
menber provided with the container antenna, the light emtter, the

i nformation storing portion, and the controller. 31. An ink

contai ner according to claim30, whergin the based nenber is disposed
on an outer surface of the ink container. 32. An ink container
according to claim17, further com prising a based nenber provided

with the contaijer antenna and the |ight emtter, wherein the based
menber has a fit's QAR Suiex @i%lmiinsw ren the ink

cont ai ner andantsellents eonfigered tautuinsonghediglet eméttdr ift) shele, and
wherein the Idahing ti§ el tif Srseepesaff ir‘a;tx{i}‘rnpggeéﬂrthgcﬁg d the

i ' ' ; ond s 3. 2An ink
cont ai ner Zﬂigﬂﬁfenf @%gf %f;%qfl??ﬂ@#%@iﬁy RIAF fgreaticn Kot i gur ed
to control t eﬁag%@ agfhe colosmdipated hg t{iﬂmtaﬂimat(mcmmm&pabl e of
di scri mi nat i ngpwviefiolraratidre i nk container is nounted at the correct
position, on tig ARasigk Qontainer according to claim 7, wherein the
controller is configured to turn off the light emitter if (i) the
command is a turn off command for turning off the light
emitter and (ii) a color indicated by the color information is
the same as the color indicated by the container discrimina-
tion information.
9. An ink container according to claim 8, wherein the
controller is capable of continuously maintaining an on state
of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turn off
command.
10. An ink container according to claim 1,
wherein the controller is configured to turn on the light
emitter if (i) the command is a tum on command for
turning on the light emitter and (ii) the color information
is the same as the container discrimination information,
and
wherein the controller is configured to tum off the light
emitter, if (i) the command is a turn off command for
turning off the light emitter and (ii) the color information
is the same as the container discrimination information.
11. An ink container according to claim 10, wherein the
controller is capable of continuously maintaining an on state
of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the tum off
command.
12. An ink container according to claim 1, wherein the light
emitter is disposed at a position where at least a portion of the
light emitted from the light emitter travels away from the ink
container without passing through the ink chamber.
13. An ink container according to claim 1, wherein the light
emitter is an LED capable of emitting visible light.



91 the light reception information provided by the light emtted from
the light emtter when the correct position faces the |ight receptor.
34. An ink container detachably nountable to an inkjet printing
apparatus that includes an apparatus antenna, a light receptor, a
mounting unit having a plurality of npunting positions to which the

I nk container is detachably nmountable, and a discrimnator configured
to discrimnate whether the ink container is nDunted at a correct one

of the plural |fl,d/ (l)frilpgﬁhmgefgéﬁf Vo IﬁP

reception inf ege r ovr J ht enitted
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t hat indi cat]i’eelisseﬁ1 BfIBPCHLS (HEPOFEC j0f AROWIRK M%%P tglel %I&‘ﬁt emitter
posi ti oned cnﬂniaﬂmrof t he i nk chanmber and positioned to emt the

b %! P Sy ARt hase sl s 0
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i nforma- ti cinteepaapsdthenlight emd @hrough t he contai ner antenna and
the contai ner wheesinntheabased lmémlbcnthasnavﬁnstlsur&cettdnaed‘aces t he
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cl aim 34, wherei ﬁ gont ro 1 ﬁn %ure to control the |ight
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the |ight emtt Hamthe light emtter Wnen t he correct nount i ng

position in thlE;7 anntl 09 ofitatnet 365 cltla%ely bR O inkjet

printing apparatus including an apparatus antenna, a light
receptor and a discriminator configured to discriminate
whether the ink container is mounted at a correct position in
the inkjet printing apparatus on the basis of light reception
information of the light receptor provided by light emitted
from the ink container, comprising:
an ink chamber containing ink;
a comntainer antenna capable of communicating with the
apparatus antenna without physical contact therebe-
tween and positioned outside of the ink chamber;

an information storing portion positioned outside of the ink
chamber and storing at least container discrimination
information that indicates a color of the ink in the ink
chamber;

a light emitter positioned outside of the ink chamber and
capable of emitting the light toward the light receptor;
and

a controller positioned outside of the ink chamber and
configured to conirol the light emitter based on a com-
mand for the light emitter and color information
received through the container antenna and the container
discrimination information stored in the information

storing portion.



36. An ink container according to claim34, wherein the controller is
configured to turn on the light emtter if (i) the control code is a
turn on command for turning on the light emtter and (ii) the color

i nfformation corresponds to the container discrimnation information
92 37. An ink container according tgyclaim36, wherein the -
controller is configured to turn on tﬁ% light emtter if (i) the
control code is the turn on command and (ii) the color information is
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controller tums off the light emitter based on the tum off
command.

23. An ink container according to claim 17, wherein the
controller is configured to turn on the light emitter if (1) the
command is a turn on command for turning on the light
emitter and (ii) a color indicated by the color information s
the same as the color indicated by the container discrimina-
tion information.

24. An ink container according to claim 22, wherein the
controller is configured to turn off the light emitter if (i) the
command is a tarn off command for turning off the light
emitter and (if) a color indicated by the color information is
the same as the color indicated by the container discrimina-
tion information.

25 An ink container according to claim 24, wherein the
controller is capable of continuously maintaining an on state
of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turm off

command.
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26. An ink container according to claim 17,
wherein the controller is configured to turn on the light
emitter if (i) the command is a turn on command for
turning on the light emitter and (ii) the color information
is the same as the container discrimination information,
and
wherein the controller is configured to turn off the light
emitter, if (i) the command is a turn off command for
turning off the light emitter and (i) the color information
is the same as the container discrimination information.
27. An ink container according to claim 26, wherein the
controller is capable of continuously maintaining an on state

of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turn off
command.

28. An ink container according to claim 17, wherein the
light emitter is disposed at a position where the emitted light
is capable of reaching the light receptor without passing
through the ink chamber.

29 An ink container according to claim 17, wherein the
light emitter is an LED capable of emitting visible light.

30. An ink container according to claim 17, farther com-
prising a based member provided with the container antenna,
the light emitter, the information storing portion, and the
controller.

31. An ink container according to claim 30, wherein the
based member is disposed on an outer surface of the ink
container.

32. An ink container according to claim 17, further com-
prising a based member provided with the container antenna
and the light emitter,

wherein the based member has a first surface that faces

toward an inside of the ink container and a second sur-
face that is opposite the first side, and

wherein the light emitter is disposed on the first surface and

the container antenna is disposed on the second surface.

33. An ink container according to claim 17, wherein the
controller is configured to control the light emitter so that the
discriminator is capable of discriminating whether the ink
container is mounted at the correct position, on the basis of
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_the light reception information provided by the light emitted
from the light emitter when the correct position faces the light
receptor.

34. An ink container detachably mountable to an inkjet
printing apparatus that includes an apparatus antenna, a light
receptor, a mounting unit having a plurality of mounting
positions to which the ink container is detachably mountable,
and a discriminator configured to discriminate whether the
ink container is mounted at a correct one of the plurality of
mounting positions on the basis oflight reception information
of the light receptor provided by light emitted from the ink
container, comprising:

an ink chamber containing ink;

_a container antenna capable of communicating with the
apparatus antenna without physical contact therebe-
tween and positioned outside of the ink chamber;

an information storing portion positioned outside of the ink

chamber and storing at least container discrimination
information that indicates a color of the ink in the ink
chamber;

a light emitter positioned outside of the ink chamber and

positioned to emit the light toward the light receptor; and

a controller positioned outside of the ink chamber and

configured to control the light emitter based on a control
code for controlling the light emitter and color informa-
tion received which are through the container antenna

and the container discrimination information which is
stored in the information storing portion.

35. An ink container according to claim 34, wherein the
controller is configured to control the light emitter so that the
discriminator is capable of discriminating whether the ink
container is mounted at the correct mounting position, on the
basis of the light reception information provided by the light
emitted from the light emitter when the correct mounting
position in the mounting unit faces the light receptor.

36. An ink container according to claim 34, wherein the
controller is configured to turn on the light emitter if (i) the
control code is a turn on command for turning on the light
emitter and (ii) the color information corresponds to the con-
tainer discrimination information.
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37. An ink container according to claim 36, wherein the
controller is configured to turn on the light emitter if (i) the
control code is the turn on command and (ii) the color infor-
mation is the same as the container discrimination informa-
tion.

38. An ink container according to claim 36, wherem the
controller is configured to turn off the light emitter 1f (1) the
control code is a turn off command for turning off the light
emitter and (ii) the color information corresponds to the con-
tainer discrimination information.

39. An ink container according to claim 38, wherein the
controller is configured to turn off the light emitter if (i) the
control code is the turn off command and (ii) the color infor-
mation is the’same as the container discrimination informa-
tion.

40. An ink container according to claim 38, wherein the
controller is capable of continuously maintaining an on state
of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turn off
command.

41. An ink container according to claim 34, wherein the
controller is configured to turn on the light emitter if (i) the
control code is a turn on command for turning on the light
emitter and (ii) a color indicated by the color information is
the same as the color indicated by the container discrimina-
tibn information.

42. An ink container according to claim 41, wherein the
controller is configured to turn off the light emitter if (i) the
control code is a turn off comamand for turning off the light
emitter and (ii) a color indicated by the color information is
the same as the color indicated by the container discrimina-
tion information.

43. An ink container according to claim 42, wherein the
controller is capable of continuously maintaining an on state
of the light emitter from the time when the controller turns on
the light emitter based on the turn on command until the
controller turns off the light emitter based on the turn off
command.



