DESCRI PTI ON LI QUI D CONTAI NER, LI QUI D SUPPLYI NG SYSTEM
AND CI RCU T BOARD FOR LI QUI D CONTAI NER [ TECHNI CAL
wo-bdebmposghe present invention relates to a |i qeiTJIP2006/311472
container, a liquid supplying system conprising the
contai ner, a manufacturing nethod for the container, a
circuit board for the container and a liquid
containing cartridge. Mdre particularly, the present
invention relates to a liguid container which is
usable with ink jet recorfHHRETIRhi ch is capabl e of
notifying a state of the liquid container such as a
remai ni ng i nk anmount of the ink container, by |ight

em tting nmeans such as ) i d supplying
system conprising the 3%%#&8 b%T?&%E%Wanufacturlng
met hod of the contaj gﬁj d for the
container, and to a qU| con a|n|ng cartridge
conprising the container. [BARGROUND ART] Wth recent
wi der use of digital canmera, the demand is increasing

for printing wrkbuthepdhgbt abraneparbecogTdinest!y
connected with a printer (recording device), that is,

non- PC printing. Another increasing demand is for
printing by setting a card type information nenory
medi um det achably nountable to

[TECHNICAL FIELD]

10 vThe present invention relates to a liquid
container, a liquid supplying system comprising the
container, a manufacturing method for the container, a
circuit board for the container and a liquid
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, to a liquid supplying

20 systeﬁ'comprising the container, to a manufacturing
method of the container, to a circuit board for the

container, and to a liquid containing cartridge

comprising the container.

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

demand is increasing for printing with the digital



a digital canera directly in a printer to transfer the

data, and printing them (another non-PC recording)

waenenaisy, the ink remaining anount in the i NKCT/JP2006/311472

contai ner of the printer i< checked on a display

t hrough a personal conputer. In the case of the non-PC

printing, this is not possible. However, capability of

checking the ink remaining amount in the ink container

is desired even in the non-PC printing. This is

bec&agerif beragudérecbhybEORMAFESBI Witk daprinte ink

remai ni ng anmount in the ink container is small, the

userl FESRIERBAaAGEIERE | ARAEohEai RER R tPriNEIREh dfwther
prior to stati rinting operatjon, so that printin

Fai FOF&aG0 Pg SERENEotF s8°Bf PPFIhE TGP pes St oM Breatd

she an Lded. 1t _|S aventional to notify the
sserVBE" dnch e Hichertphan e AR HCHE et B Ralad € eo
i spl ' h D; ,For J

Lo 0 Sdm BE enr bt PRalron i 2o YRBE e JoPR0EEe: ene

t hataiak gaare&ms&;mﬁiehehs hRbeRE Al ndhLihc ard&eRidi g
head is provided with two LED el enents, which are

swi tehedaonydeprading o8mbNeihgkahemBt NiMot EOLURE 1N
two steps. Japanese Lai d-open Patent Application
2002o804k8R8rabsotHespkbrsesrt hat chakkedndai nedisslay
provided with a | anpwhich is switched on dependi ng on
t hethmkugémai pengoaabuadmpTher saie Bihs ocals cd DsEe tiat—PC
four ink containers used with one recording device are
1Gr oPrdedingr htbapdiFahpt, PPespetei vidpwever, capability 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 one
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 gtate‘of 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 2002-301829 also

discloses that ink container is provided with a lamp



In addition, in order to neet a demand for high image
guality, light magenta ink, |ight cyan ink and so on
whemonmsssed in addition to the conventional fPUr/JR0b6E11472
(black, yellow, magenta and cyan) inks. Furthernore,
uses of special color inks such as red ink or blue ink
are proposed. In such a case, seven - eight color ink
containers are used individually in an ink jet
printer. Then, a mechanismfor preventing the ink
conwlamlérssw@m@mmgomoiﬁn@uha&g a1 dieo U pasimdisrisig
is desired. US Patent No. 6302535 di scl oses that
engdBPWEE comtNSyFele GA$OhELRESR SERe thAlkr £89& ARH t he

ink containers ar pde di fferent, fromeach other. By
doi TP 5/ NBF ¥ omeTusY ’rFﬂhrﬂr}%greﬁorﬁdolr'}gegevﬁ&% tairz?n)Pri ided
preve ted t&h en . the i nk ¢ tal ers are nounted on the

carft ge en 15 TR co t'ainer is provided with
I ; b d
52 !anp,. as Iﬂxe%%'ﬁ%g a 9{\5yo{ﬁe g | Re@5SEMELYA mga ﬁor high

controller has t0 i ehtl conf al nér

recgg%gegugﬁlgyntﬂg}&@gn&é@ i pmounto it 408 11 aF

i's necessary to identify the inK container

forsghbghpoébonsi @had froraddirdiidig ddhecHd P¥nded M ol four
If, for exanple, the ink container is nounted on a

W 0@l PoSiblank, t Vel ow S maddredd ldridy dyhat) sinedd.

i nkremai ni ng anount is displayed for another ink
confar peermbieh coed s cidlf icilemnt iavksurtuaf asheed
I nk. Therefore, the em ssion control for the

10di sprlaypnghHewi tek sawsh rorpdethp Ras suehhaveassirect.
seven - eight color ink containers are used
individually in an ink jet printer. Then, a 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 position) is prevented, when the ink
containers are mounted on the carriage.

26 i Even when the ink container is provided with a
lamp, as described above, the main assembly side
céntroller 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



information of the carried positions of the ink

containers . A s to a structure for assuring the
waonsemgsxarri ed positions of the ink contai nerGr/IR2b@va1472

is a structure in which thet nutual configuration

rel ati ons between the carrying portions and the

associ ated ink containers are nade different dependi ng

on the carrying positions. However, in such a case, it

is required to manufacture jink containers which are

di f FerehRigepdRaing of ehePtret &id/doten gtk t he

ink, with the result of disadvantages in terns of

mantPAe? tRFhg" Bt FR cFeRE B o?ugc%s‘"tl.e‘)&s aItHerot the

structure, for accomplishing this, a.signal |ine of a

ci rtift Nl quqiyﬁﬂe %ﬁlﬁy ggﬁﬁé@?i%ﬁrbégﬁeen t he
“elegtrj . con f ' C [ t he '

o1 SSLEPER AONLRL 0" b0 L0l COMAE ard Ll e
POSk L QP Of 3 8 CAET L RIC.QF 1&; Bd &8 1 drfy %ﬁvwﬂeedink |
substantially i ndependently for each of the carrying
posibhORsneFOr exanple, the signal |ine for reading
ink color information of an ink container out of the

i nk cont ai per td & saonictaelrdel Fgrt hesaetitgt the ebraekED

Is provided for each of the carrying positions. Wth
suchaarsédupdsieiond odhetheancol arntaifrormmpt itdredoess a
not meet the carrying position, the erroneous nounting
of sheu¢hkreohtavhéehi shelimetuad reareldl guHRAtEV®Y  raliftsions
structure results in increased
10 between the carrying portions aad 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'resulg-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 cantainer 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,vfor controlling

the actuation of a LED is provided for each of the

carrying positions. With such a structure, if the read



nunber of signal lines. As nentioned herei nbefore,

recent ink jet printers or the |like use a greater
wonrowhezrosgf ki nds of inks to inprove the print BuBEIR2006/311472

The increase of the nunber of the signal |ines

i ncreases the cost particularly in such printers. On

the other hand, in order to reduce the nunber of

wiring leads, it would be effective to enploy a

so-cal |l ed common signal |ine using a bus connection,

but celapl énfeematigncHoas cophonest gt ¢aney dsg bpssition,

connection cannot determ nes the ink containers or the

car FPPN§rpOBEPHENEOBRLLAG PAKERONt K NerRta M SCLOSURE

OF THE I NVENTI ON] Accordingly, it is a principa

obj 8¢6C5iM ARt Bresent invention to provide a liquid

t ai , liquid | yi t I,Si th
et S TR R Bt e
§JrﬁHhEePOSEdS§$£ ihfi§ggtmﬂgﬂﬁéﬂﬁié%éd(ﬂgféinb fore,
contai-nrng car |%ge, erein g em ssion contro

gf disphaving 8¥i§§'§n§89£‘.§§ LED Bfig qRELT £ P%‘Ster

hrough non- contact conmuni cation using a co

ant aanBekObrakphisabEt YnRE €81 Inph AQvdosid i 9Psnf ofud ey .
i nk containers According to another aspect of the

pr esast ihayease ooft bre enuBbPr oyf dertke as il dlines
container, a liquid supplying systemconprising the
contarneasea taautastupangioeldoby fior dueh qonimiers, @n
circuit board for the container and a liquid
l¢onthenPhetahanddgen ohdeei wo t hedu¢gthemwehen of

control for the ,
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.

[DISCLOSURE dF THE INVENTION]
Accordingly, it is a principal object of the
present invention to provide a liquid container,  a
20 liquid 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 out through
25 non-contact communication using a common antenna for a
plurality of carrying positions for the ink containers.

According toe another aspect of the present invehtion,



di spl ayi ng devices are effected on the basis of
determ nation of the carried positions of the ink

WwW@onsazaser s . According to an aspect of the preSBIF2006/311472

6]

invention, there is provided a |iquid container

det achably nmountable to a recording apparatus to which
a plurality of liquid containers are detachably

nount abl e, wherein said recordi ng apparatus includes
an apparatus antenna and phot oreceptor neans, said

| i quhelreohs apnevideah ikignid cortadinesr, antldmua d
communi cat abl e with the apparatus antenna w thout
physveRly tomt 26 t e er@bet ety tHie iGimd@daston ast or i ng
portion _capable of storing at |east individual i |

i nfBRAE R oM DI NS AL NI{UE A It HHERINL i GhiCidiwith ng

ortion; d trol| f trol,l]j | i ght,

o RSTHY BFF sabdl GIGHRLIER (11ha portiish TR teedHdse t o
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i quid contal nerdetachably nountable to a recording

appasat dsnépswhich a plurality of Iiquid containers

are detachably rnmountabl e, wherein said recording
appar at us cludeaganoappakapestanttenna andsent invention,
phot or ecept or neans, said

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 liquid container comprising a container antenna,

communicatable with the apparatus antenna without
physical contact therebetween; an information storing
portion capable of storing at least individual

{ ,
information of said liquid container; a light emitting

20 portién; and a controller for controlling light

25

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
informationvstoring portion.

According to another aspect of the present

invention, there is provided a liquid container



l'iquid container conprising a container antenna

communi catable wth the apparatus antenna w t hout
w@psiize2 cont act t herebet ween; an i nfor mati onPGL/aR20067311472

portion capable of storing7at |east individua

information of said liquid container; a light emtting

portion for emtting |ight toward the photoreceptor

nmeans; and a controller for controlling em ssion of

l'ight of said light emtting portion when information

i ndPeseebabyyamsighable nbe cat Feecrdingdarpamaius to which

i nformati on, supplied through said contai ner antenna

g Ul g
and@sBrYTRAEEY nREi SRS Br AT ALREF S FF8 AR GRAPLY
re the sane. Wth.such a structur

ChemPREREDO SURBRebT TRCT FYRPEGINT (TRRAIONLS ot Chfes
be SAnLEgLLeg BoLb: ond e, 51 gt L ool ed 4Ly ouoh e

ant enna contal ner I qul EE?Oﬂ ai ner)’
o et ! . :
focararan GanErthte PRI R MR AFR RIS (e

i Nk ceRRLALBEEabENERith £HE £85&LSELE Nky COMAT PBNSouL
receive the sane control signal through the wireless

CONBHREGak10AoHEEOY thEr&P8TMERI in asSEFthyt Bt e ing
only the ink container that neets the information can
car pprotbnt bapbbijt o Enssst dng cant tedst Byndloridpsb, the
em ssion control of thelight emtting portion is
posshifbemetilipnf of saedi hkqebdtabneaipartizul Egiity emitting
- determ ned. For exanple, when the carriage carrying
1¢ heppktitiani £proenihkiesnt dgher sovievésthe hehotigprceptor
emtting portion is actuated at a . o
means; and a controller for controlling emission of
light of said light émittihg 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, arebthe 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
carried ink containers receive the same control signal
through the wireless communication using the common

25 main assembly antenné, only the ink container that

meets the information can carry out the light emission

control. By doing so, the emission control of the



predeterm ned position, sequentially. Wth this, the
light em ssion is detected at the predeterm ned
w@ombtizagse Then, the ink container with which pdBIR2GMEI1472
em ssion is not detected i 8 recognized as being
nounted at a wong position. By doing so, the user nay
be pronpted to renount the ink container to a right
position, and in this nmanner, the respective carried
positions of the ink containers can be detected. As a
resliight t¢reittghy RoF st canssdibloronlhe fdirs Fhey ilmdg
devi ce such as the LED through the wirel ess
confRit bR BnPast gt avel ¥ SIRFSHTHaI Y -as §ekbEyampt ennghen
for the carried positjons of the ink containers, and
t het ¥ gFR T BhR 83| OH EBHtF dIP P HE ditspIody iiiy F@Rteaners
can be effected, for the ink container., the positjon of
WhTRRVE GEREr e, ST B A TOTIEr b At Sb it Pes

2, PONANL AIPI BT I PLESSINLIINANIAN VhLLDSEOTE che

apparen a consi ion o e | oW n§
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present invention taken in conjunction wth the

aCO@\?@@W&@g tha ngse BRI BN RGN WBE cHHEhe 1ight
DRAWNGS] Figure 1 is a side view (a) , a front view
( b) erangls Bom 01 & oMo Vi @t d€)edfi ANrdddgriddiadebeing
according to a first enbodi nent of the present
i nvesnioed &t gareréhg pesideicin .on8ly dbdegekeyathenusér may
the ink container according to the first enbodi nent of

10t hebe 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 communicatioﬁ using the common main assembly antenna,
for the carried positions of the 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 consideration 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]



present invention. Figure 3 is schematic side views
(a) and (b) of the ink container according to the

W0 2006/M2988b0di nent of the present invention, PCT/JP2006/311472
illustrating function of ad%ubstrate provided on the
ink container. Figure 4 is an enlarged view (a) of a
maj or part 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 a front view (b) of an exanple of
a control | glosuestlr dise ansddeedien (R i akfcontavher ¢b)
the first enbodinent. Figure 6 is a side view (a) and
a fapAta VPR eB) veeva (rbdefi & BXaRANE Bingheaccording to
controll er substrate nmounted on the ink container
accdr 8 Ryt t%m?%%lm?PEtOEn%%%lﬁﬁﬁﬁen?ﬁiﬂN%P71?% a side

f i of - anot,h dif
Exanl o of FAETEo il 1Sk SUNSEPA: B RBuRLEA-GHotnaTi hRe

F
§ontgkn%%ngggﬁégfQ%ﬁggdéggoﬁ%alne?ﬁgﬁﬁlggm%%lﬁ%ggfuggthe
d%pgsgggt Q$é§{l§Hbstrate of Figure 7 .Figure 9 is a

Si

Vi ew i Iustratlng anot her exanpl e of usage of the
control | er psuRstd &f § Ofsre@dte c7 sidEl G4ERs1Qal SapdSiH® of

view (a) and a front. view (b) of a further nodified _
exappeeink tbetgonkEOktesrding to the first embodiment of
the present invention, illustrating function of a
10 substrate provided on the ink container.
Figure 4 is an enlarged view (a) of a major
part of the ink container shown in Figure 3, and a
view (b) as seen in a direction IVb.
Figure 5 is a side view.(a) and a front view
15 (b) of an exémple 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.



substrate nounting on the ink container according to
the first enbodinment. Figure 11 is a side view

WO bdosiszasst i ng a use of the controller substratecoiP2006/311472
Figure 10 provided on the ik container. Figure 12 is
a schematic side view illustrating another exanpl e of
the structure and an operation of a major part of the
i nk container according to the first enbodi ment of the
present invention. Figure 13 is a side view (a) and a
front vi ewkglghref Saibuat kédeexarpl éldbhstheténgt nabkher
substrate nounted on the ink container. Figure 14 is a
perepetPleecliesed¢ | bt the i eentarpleheanpiw dfrare of Figure
recordi ng head unit having a holder to which the ink
cont ai ner according to the first enbodinent is
nount abl e. gure 5.is schemati c side views

(c) ) |IIU§FH £fngd aﬁsoﬁeFéQFoNlSV ABuUngRAga a%ag%t'view
g
oDl rehea Lo e TR E AR A ot & S e el

t
o eoRELERECL A SIE 48R0 (D)l AIBLISI BXAIE o
thetﬁérgirggdgmggggmeﬁg t he present i nvention. Figure

17 shows an outer appearance of an.ink jet printer to
whi ch the imueentai Rer saggaedivigwt 011088tEhtshg a use of

enbodi nent i s nountabl e.
the controller substrate of Figure 10 provided on the

10 ink 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 Figuré 13 is a side view (a) and a front view
(b) of a further example of the controller 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 to the first
embodiment is mountable.

Figure 15 1is séhematic side views ((a) - (c))
illustrating an operation of mouﬁting and demounting
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’



Figure 18 is a perspective view of the printer in
whi ch the main assenbly cover 201 of Figure 17 is
wepewiz®lsgure 19 is a bl ock di agram show ng a BOCT/IRZDOWIR1472
of a control systemof thelink jet printer. Figure 20
shows structure of signal line wiring for signa
transm ssi on between the ink container and the
flexible cable of the ink jet printer in terms of the
substrate of the ink container. Figure 21 is a
det @PREAIRPE cAFECHE BT af? oF N h%l%%*bs@m%qdalw mf she
controller or the like. Figure 22 is a circuit di agram
of BrﬁﬁapFléHVEQBh%?e of the substrate of Figure 21.
chart strat n t he

Fi 23
w LT g and YEA g QRGN FOnS LS aRECFHBRTGenBhoRy <7k
h
1 B ar G RorTar T ol ot bt B e
L Ougg 25,68 snbbaeehir 1o byt aating a contro

process relating to nounting and demounting of the ink

cont ai ner ggeRAHA NG HQ @n Tp@m%c@% 9helNgrPEgeeplinter

invention.Figure 26 is a flow chart of a nounting and
dempuniyhnghptREersivfathembhk €OR¢AI TET dM FHi@We Pb.is

‘Figure 27 is a flow chart showing in detail a nounting
conbpemation control in Figure 26. Figure 28 shows a
state (a) in which all of the
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 cable of thevink 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 22 is a circuit diagram of a modified
example of the substrate of Figure 21.
Figure 23 is a timing chart illustrating the
20 data Qriting 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.



i nk containers are correctly nounted at correct
positions, and therefore the LEDs are switched on,

wo sperissyvel y, in the process of the control fBCT/#006/311472

nounti ng and denounting of 12he ink containers, in

whi ch (b) shows novenent of the carriage to a position
for validation which is carried out using light (light
val.idation) , after the main assenbly cover is closed
subsequentlg_to the LED lightening. Figure 29

i |l ustratest¥¥ere igfhtisval ifda &r?&\d?to@ég§ repnting) and
Figure 30 also illustrates the Ei ht val i dation

pr oEEEQUPRLINT pgpces ghir Bhg110E QORI @Rate Figure 25.

N et (TN R
il - - 5 _of ' ' d
1 pbeases BLEUEHCPgef o Ak aTLAIE apd o

gembodi ment ﬁig&ﬁ@:ﬁ§Q§?ﬂ%E%P%§%k§pWa)ag%ighg%ﬂn%hﬂgof-ﬁhe

operation thereof (a) I gure 3

per spRCtb¥eavhewsi hkustsatiogl @ HOGh{igd: exapPl e of
the structure of Figure 32. Figure 34 is a perspective

Vi epoefitaopsi nhat thvhé £hré hehé NKEDONE B NS i BEKEEY g

to said another enbodi nent of the present invention.

Fi gueep86tisedyschemahée cpsodesyi efv g amit volchenatlie
front view (b) of an ink container according to a

f ur mhenténbodnaedemnofint hreg pe £sieme imbenymtﬂﬁners, in

10 which (b) shows movement of the carriage to a position
for validation which is carried out using light (light
validation), after the main assembly cover is closed
subsequently to the LED lightening.

Figure 29 illustrates the light validation
15 process (a) —A(d);

Figure 30 also iilustrates the light validation
process (a) - (d).

Figure 31 is a flow chart illustrating a
recording process according to the embodiment of the
20 preseﬁt invention, |

Figure 32 illustrates structures of an ink
container and a mounting portion thereof according to
another embodiment of the pfesent invention, and a
mounting operation thereof (a) - (c). |
25 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



Figure 36 is a schematic side view of a nodified
exanpl e of the structure of Figure 35. Figure 37 is a

weohenmissr side view of a nodified exanpl e of REBIP2006/311472

structure of Figure 35. Figdire 38 is a perspective
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 like, according to a further
enbdth Fenthof iR heCoREesEfT ianraididy. to galel aootdes
timng chart of an operation . in the structure of the

RN Qhir A PSR Sild W 'a) and a front

view (b) of,,a further exa
substrate ﬁﬁ@HF@d%g

si de i

nﬁﬁe of .the.controller
niPng PRROTBRTSI REPS F Ot FuATY %
sche V\‘{:cha) rofit f&fél& g\ﬂde\%f( %)n "J}L'}% %o%%taﬁ%@rvéi%\gg%?)ing

an |1 nk contal ner acco |ng to a further “ernbo

50f Eé‘%'%ﬁfﬁﬂ | SNSS 4 ht lefgttrh% 43ds i Qiyedith on .

di agram i _ _ _
a control | efgya@d3khesl bkechépatibesink ¢oayabnes,
according to"a further enbodi nent o-f the present

I NvesHi Pledri gudrp B ¢ 5 ttheigtauidt ieagrfamiigures3sat i ng
details of a substrate including a controller, and the

strating detalls of a substrate including

" like, for tHeurek 3donsaenechemagtbcdsnget viawfaf tder

enbodi ment of the present invention. Figure 45 is a

si deodd Bied agxampl ¢ rohtthd egquture of Figure 35.
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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 fhe.like, according to a
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
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
details of a substrate including a controller, and the
like, for the ink container, aécording to a further

empbodiment of the present invention.



and a bottomview (c) of an ink container according to

a further enbodi nent of the present invention. Figure
walB006329851 de view (a) and a front view (b) ofPCT/IP2006/311472

control |l er substrate nmounted to the ink 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

l'i ke, for the ink container, according to a further

enbodlnentFéﬁuﬁﬁe4ﬂré§eﬁtcﬂﬁqéhﬁl6hagF?§uFélu8tr§tbng

circuit diagramillustrating details of a substrate

i nc‘li%ﬂél"r’hjgs LEoht FPTerataddid i inke Bt aHd gmk and the
‘conf al ner, accor dj to a further enmbpdi ment of_th

presdits | FkrtVord” |Cg?ﬂtea’z{§?‘i's GO W (o

front V|ew f eafégfggH& .q{ the controller

subéT? ?e nDun edt%% alner Figure 50 is a

Eireuit di %‘Si Pl lgl5ustr gt L Qed&?&ét«' 3291 2 %g@ﬁ%rglgw

i ncluding a control’l ér, and the [1ke, for

con & n§rbo@@&9r\9’|ié]v9 (@) & f Wit hiefk eradiimrit Licdlng to

present invention. Figure 51 is a circuit diagram

i1 41st ot hegdehvbd Snéit a5 usd it drtc| iudidig i@n .
controller, and the |like, for the ink container,

accor di ng tFd gareudtthés anbademenewofa) hengr esénbnt view
invention. Figure 52 is a top plan view (a) , a side
vi efo) bof, cantr@hlem%wb%@awdncalrﬁcﬂct dm wirewind) of

an ink -
10 container according to 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 container, according to a further

15 embodiment of the present invention.

Figure 48 is a circuit diagrém illustrating
details of a substrate including a controller, and the
like, for the ink container, according to a further
embodiment of the present invention.

20 l' 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 invention.

Figure 51 is a circuit diagram illustrating



contai ner according to a further enbodi nent of the

present invention. Figure 53 is a perspective view of
wa2mwiizysgssenbl y of the ink jet printer wth ther/ooer3i1472

201 thereof is renoved, inishich the ink container

according to a further enbodi nent of the present

invention is | oaded. Figure 54 is a bl ock diagram

illustrating a control systemof the ink jet printer

for use with the ink container of the further

enbadeli aehd .o f BESTMIDE tOR rCARRMINGG aOdbnThe LI1MYENENGN[che

The description will be made as to the enbodi nents of

t hel pkesefrr i theaentnioredmt &oig wn@daer ddingh tche further

acconpanying drawings, in the followng order: 1 .

Me cfBlr? $HIeTS: rfc it PrE SN hId rosMtdioNer: 1.2 Modifi ed

Exanple: 1.3 Ink ntai ner Mounting, Portion: 1.4 ,

Recor di ng BeFPEE: ?SCBnFPBngﬁgtgh?ﬁ.iahbn%r%}de view

£ BBTE o, B RIEC) 8 PO 23, COT e an i
St rggﬁyéﬁﬁeg'a]céml%ﬂt% r]aerfdr@kgalir %ml)o’dil;\ie $r %fS)t:he
present invention.
Figure 53 is a perspective view.of a main
assembly of the ink jet printer wiﬁh 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 MODEVFOR CARRYING OUT THE INVENTION] -
The description will be made as to the

embodiments of the present invention in conjunction
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:



Figure 1 is a side view (a) , a front view (b) and a
bottom view (c) of an ink container according to a

wo paostizassbodi nent of the present invention. Fipur/eeBoa/3a1472
a sectional side elevation1ef the ink container
according to the first enbodi nent 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 manipul ating the ink container
( modnt | Generrl denmngangntoper ati on of the ink
container) , which provides the user with information
(by2}t ¢ ghenReF st DrF BIE YD which will be described
hereinafter) . In Figure 1 , the ink container 1 of
t hi ¢+ 2nboRiF Feht FHR4L S8 'support i ng nember 3 supported on
t he, | ower t.ion at the front side thereof. The
supﬁm&f%’fgpr?%%oéi]”%er}tssznade of resin materi al

|,ntfgr@é&;{irqpéaglﬁ$%%&\%%,outer casi ng of the ink

cont ai ner container 1 is displaceable

about 4 a réd ; he- i t.ai gy e supported
V\he%'jt[h](:e@}igni Ig%bn%?%}e&lld‘%(rs&?rﬁount% utrz)eotsﬁé cont ai ner
hol der. Thejigilkecontai REEidel $iBWOVEASdaORrbhE view (b)
rearside and front side wwth a first engagi ng portion
5 agfdsechatt @ngaiging(Pordf am Gink respetinatelascoriicly to
are engageable with | ocking portions provided in-a
contaf hest hahostimdnt tdf stlresrhmck swerit | irtveet iame Figure 2
integral with the supporting nenber 3 . By engagenent
100f iheaengelglong porideore B wtdi atheo feriduyiing pontiagmes

8]

according to the first embodiment of the present
invention. 1In the-following descriptions, the front
side df the ink container is the side which is faced
to the user Who is manipulating the ink containér

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 théreof. 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 tQ.the container

holder. The ink container 1 is provided on its rear



with the | ocking portions, the ink container 1 is

securedly nmounted in the ink container 1. The
wopwsatisen during the nounting will be descri bedr/gr2006/311472

hereinafter referring to Filgure 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 introduction opening of the recordi ng head

which will be described hereinafter, by nmounting of

t hesi®k @At hraet 31de YHS corftdisteresidiary PRIFdSE S

menber is provided on the bottom side of the i

sup@@@t?%ﬁoﬁgr?P%ﬂgbﬁgtRR??&Rﬁxﬁwi?ﬁfﬁﬁﬁﬁkﬁe%yquQ%Ch are

PosLLSRAbiLe L1 OLOM o5 B0 e Lo side
the f f ' late, .In,the foll ow

e PR Ghe 0N 20p AL S ARSI M,
£, SPELLgPR) 9, PhEvAL 0. Ofnd N con') lcin i

resgEvohé é%ﬁg?gﬁ% rl]%oil\ttﬂ&h 4 S %@%%&H&;}?{Hﬁgﬂ%n 6

front side supporting menber

subgt Rt end 000k en@r ey ehesh s Anchanggatd ot PRSSUr & s
generati ng nmenber accommodati ng chanber 12 which is
pr oyédedeally anenht édieirn edie sirde @tkarrieah I.s iThefl ui d
comuni cation with an ink supply port 7 . The ink
r esep&natichadbeing 1t dnduret itegati Me i ebsgmi bed
gener ating nmenber accommodating chanber 12 are in

10f | uhglrebnafihetarebarwing eadni dtirerl I hrough a

The bottom surface of the ink container 1 is
provided with an ink supply port 7 for ink suppiy,
which port is connectable with an ink introduction
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 reservoir chamber 11 which is
provided adjacent the front side where the supporting

member 3 and the substrate 100 are provided, and a



comuni cation port 13. The ink reservoir chanber 11
contains the ink alone in this enbodi nent, whereas the
WO EPati29882 pressure generati ng nmenber acconmodardTIgP2006/311472

chanber 12 accommobdat es ani1$nk absorbing material 15
(negative pressure generating nenber which is a porous
menber in this enbodi nent) nade of sponge, fiber
aggregate or the like for retaining the ink by

I npregnation. The porous nenber 15 functions to
geneead ol veicihr @S flebRit e i el merdze | faadnriadading o
provi de bal ance with the force of neniscus forned in

t heChARDRT etf | Bl FdzET PRV IRE REFERHY Headadg side
prevent ink |eakage_fromthe ink ejection.porti.on to
Phe Gh bl ah 10 BLb (OBt T 0t s GeRLY
of Lhe r”?co‘f‘kqie njgnfgelaéjs J\lzqoeirur)&e%mbse% f1aitceanocI thl'}ie negative
neg%?f%e pressur e produci g nmenber acconnnd&ilhg el
ch [ ' i i -
nOvEaeTry SRR e R e R A T e 12
negatl ven PEESSUT Eohhieh £35H Nth WHlth theH e RUPRINE Ridh a
of the recording head, thus maintaining the negative
pr esskihen W& Hi 6n apPFEUES er mheed npr ekekakbe rr angabdhel1
i nk container 1 shown in Figure 2 can be manufactured
by poepathsgtihe mhnk dHbstye afn tttel s rdapohingdmter whereas the
provided with the substrate which will be descri bed
here¢patiee mnesHyré njentiatynthaendniler raratredatiing
container 1 . The ink injection port may be formed in
1¢ hechppeer sl f aceomnoddiees A rigderalyiqrbing material 15

(negative pressure generating member which is a porous

(81

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.



chanber 11. After the ink injection, the injection

port is sealed by a sealing nenber HA. As regards the
wazme1t9swhi ch the use of the ink contai ner 1 HaBIHe@/B11472

started, and the ink has been supplied out, the

follow ng i.s possible. For exanple, at a certain

point after the ink is consuned follow ng the start of

the use of the ink container 1 , that is, when the ink

remai ni ng anmount in the contai ner becones

subst ant i alThe Zgyk, cdndraimeamnyl shovine igedliigugen@nioan He

A may be di snounted or may be broken to reform an

i nj Bendachsred BrdPFRRArARY| 8 Majkdeedy uef nghanink

i njector, and_then, ,the reforned ig%ection port ma

. , b
- GORFBANGY & BEAVAGSnHRbEr CRF ASBRSHFatbstR g Grill be
el HE PR e RO AEEy b i kS et ik Thco
nj EECER _ el Y o e _
Do ke tnkcplfat BB o1 e Uil MEARELSPHAY ave b

t hr he_ o i n ' -
R R S
manghagbeki 19, metfad: fafe the 11 LR, N@hAT§ dttion
tended to cover such manufacturing nethods in whichthe
i nkpbgti Agestelednby bheehhkngontmbsreri ront ai ni ng some
responsi bility zero amount of the ink. The sealing
menber 7A ifss detgotuEblthenmastealine whi car dee ueepogvent ink
of the ink | eakage during transportation or storage of
1@ hecanhafnerut edasnkeennshdneedl andhehea ekt k rwg srerber

7A may be of any txpe, . . .
supplied out, the following is possible. For example,

at a certain point after the ink is consumed following
the start of the use of the ink container 1, that is,
when the ink remaining amount 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 mémbef, 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 thén, the opening may be

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

tended to cever such manufacturing methods in which



such as a capping or taping nenber or the like, if a

predeterm ned sealing property is provided, and it is
WO 200enggbl e when the ink container is nount edPdUIR2E/311472

recording head. In the casedthat ink container is

di snounted fromthe recording head after the start of

use, the sealing nenber 7A and the substitute nenber

may be used to seal the ink supply port 7 . The

internal structure of the ink container 1 is not

| i nthedink Ssichnieptediinbmethstinictaard dimeshianttaiening

inside is partitioned into the porous nenber

accdRfBdae PRGN S HakbErY afrRir @ RNWlerdbithe ditkai ni ng t he

i nk al one. In anohher exanpl e, _the porous nenber nay

occupy subSt&nBRALIPIaMETREL HA dft AFEarhpRiysBasatabple

the,ink container. The n tive pressure nerating

moahd PEIRb P RTE T 1 he rit st a4 %o THErOs

ne g t her ex le, the .ink alo I,S._cont.ai,ned

| nngg%)?saéglé?gﬁ%g ?r]gn%g&%%%eogft}é as r}utr:k%r(r:a Llerrelcglllnskuch

as 1 he ke uhi; egpt i '
dirég??g%n%# expané#néﬁgﬁggbpeﬁgg&fherggg.B?nbguéﬂ9atype’
casguchhgs €IS pyEnPrEESU LI A RENsIAtAd iy tiNge, if a
tension in the bladder-1ike nenber to retain the
I nkptBdatéunihed examie, padpd Lasti A madided,thed nk is
accomodati on space is constructed by a flexible
menbenovante titeen Nkhal tle ¢entacionmuidanednted e the
space, wherein a spring force is applied to the

10f | ereébbedegrbead by Inhitdle xasegdhiake ipkesesuteinsr is

generated. In
dismounted from the recording head after the start of

(831

use, the sealing member 7A 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 alone. In another example, the porous member may
occupy substantially all of the entire inner'spaée of

20 the iﬁk 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.



such cases, the ink container may be manufactured
byi njecting the ink in the above-descri bed manner. In
weuohi1zeses, the ink injection may be carri ed BUL/JP2006/311472
utilizing the air vent portion, which is provided to
i ntroduce the anbience in order to ease the negative
pressure tending to increase with ink supply into the
recordi ng head and in order to naintain the negative
pressure within a predeterm ned preferable range, as
deskr i debuidhes rivemarle, Wh Hesiith da Partu@fuitée R air
vent portion can be used to inject the ink. The bottom
pord FePBPda hEOT iPacss sy SN SHAT&D PY s fesvPdEd
ortion to be detected, 17 at

i i
opTBRTRET ¢ 2B PRk FkreR TP HivoBREONRE e T PNt B eRagy SPace
which will _be d i bed h inaf.t [ i h

(Wi el )L Do isperi e, her sialil ) Pia dad ke

stN& appar atys. g N §,d Cvé”?ﬁ]:tessidl% 'i%kge%@a'%'eﬁg In
amount detection Sensor s ’in the form of v

Phot Qz15€039E s COMRY I SN G hld iHir &Hy tﬂéq%aﬁl%rftaic‘%%r@@db?
l'ight receiving portion. The portion to be detected 1

I's Rflecoing transparentt iy Seiieldatsideenmamier.i alin
and en the ink is not contained, the light fromthe

i ghticentdseéng ok tiron dirs) eaqapraopmicat édey carried out
reflectedtoward the |ight receiving portion (which
Wi bt bei desgrtibed hrenantafpertidy, ahpdbs s icke véldege ito
including an inclined surface portion having a .
loconinguepaesent hamyiel Gice Ha 19488 30 19SS fleposgative

Referring to Figure 3 - Figure 5, the ,
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 hereinbeforé. 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 remaining amount detection
sénsor (which will be described hereinafter) provided
20 in thé apparatus side, when the ink container 1 is
mounted 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



description will be nmade as to the structure and the
function of the substrate 100. Figure 3 is schematic
weeme12988s ((a) and (b) ) of a substrate provedBIP2006/311472
the i nk container which the2zpresent invention is
applicable to. Figure 4 is an enlarged view (a) of a
maj or part of the ink container shown in 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 exanple of a
corttaval teertsubist gt erammintiod (o rdan onnk whochaivaéd BRI ch
the present invention is applicable to. The ink
corted qrekbeld i he nainafddy fyust &F lism-drl keo elk@ens| der
150 which is integral with the recordi ng head unit 105
havitig YHe F eddridi Hgt 17eh & WHE5 C S P etdRge RENE S0P t he
first engaging portiaon 5 a t he .second engagin
pordQront Ly i3 r?craintg}?r q‘f}ﬁ t r?rat?’il%sg’ulrgé’ﬁﬁng
portion 15 nd_a_second. | ocking partion 156_.0of the
Shol der 150?e?8§5é89i \%78| g%gwedgi ngpé%?r‘? hgé' i ik
cont ai ner_.1. | ecur.edl t t L.der .
e i o SEEL e Y B Bhd PRl pRE o8

proyifed By & ‘(’)\%I‘Ié. NP AR 10 .2 #ideref 3t 8 schematic

substrate 100 the 1 nk container facing toward

OUt S gle  Seifd OBRAY ARPOEHA IF an AMRIHA S hslhiadkd on
152provided in the holder 150, so that w reless

CONFRAN 0alt | @t Sienabiteicth e ipneadity ifveintg osi de of
the substrate 100 is provided wth a first |ight
1oemidpp higcadol ¢ i om. 10dguwem t4 iisg an \d@rsliddaed ivglew dachodsa
a LED and a control ' :
major part of the ink container shown in 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 of a
controller substrate mounted to an ink container which
15 the present ihvention 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 énd the

20 secona‘engaging portion 6 of the ink container 1 with
| a first locking portion 155 and a second ‘locking
portion 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 éide of

the substrate 100 of the ink container facing toward

outside is closely opposed to an antenna substrate 152



el ement 103 for controlling the light emtting
portion, The control elenent 103 controls the |ight
wemoss2sse of the first light emtting porti on BOLIHY0611472
electric signal fed through3the ink container side
antenna 102 fromthe antenna substrate 152. Figure 5 ,
(a) shows the state in which after the control el enent
103 is provided on the substrate 100, it is coated
with a protection sealant. Wien a nmenory el ement for
st ap¥eigided orhetheomalier dsla ¢sl dhadf witkeliase in the
contai ner and/or the remai ning anount of the ink
contRIReRL GHE e IhieI kel ner is enployed, it is set
at the sa | ace, so that.,it is coafed with the
seal ant .wﬁgge}n§§r82¥cgﬁﬁéﬂgh%?%?n% fbhg, syhatrate 100
substrate %QOi&iéHs osed .at, .a.l.ower. .partion qj HP%Ol

supjp%rﬁf]f?f@l p%C}tl oh 0 JH:echsulpﬁé’cglrtt ieﬁlglt e aléﬁ acent

t.he ' : ' t in t aj ner

$hoofiPELL 00 L8 400 Bl des LS AP Elcche ol
Wit SRGH: oL B8 £o AL cHALSoPPShE | Ofe ?Dghﬂcéhﬂ€€i§?rF69€ion.
is provided between the bottomand front sides o he

| nkTig@NE S EF1 lelenddrer ef @) &sontiRN o kv ilrigthd iegfitssion of
emtting portion 101 emts light, a part of the

| -ighéi 8iedt t1aghtoumbttding foamitdie Ifolonty sirde leafctidie
ink container 1 along the inclined surface. By this
di spogndl ofedfthhmugbsie dirk IMtaimen Migeanwntemna 102
relating to the ink container 1 can be directly

10pr offeredt htamigyna osulhat vadeorldizng Hégpee S5, (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 color of the ink in the

15 container and/or the remaining amount of the ink
contained invthe ink container 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 adjacent the
portion where the sides of the ink container 1
constituting the bottom side aﬁd the front side cross
with each other. 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



(and to a host apparatus such as a conputer connected

thereto) but also to the user, by the first |ight
wWemot/izosgp portion 101 alone. A s shown by (a) PAT/2006/321472

3, the light receiving pordion is disposed at a

position for receiving the light emtted in an upper

right direction in the Figure adjacent an end of a

scanning range o f the carriage for carrying the

hol der 150. At the timing when the carriage cones to

t heiposnttoed ¢hewdidhy Eromssilon Dforfthe ffdg sif ldightink

emtting portion 101 is controlled, by which the

r ecorutagneevl cel angetbaniwbt @ied predeter.nm ned

information relating to the ink container 1 on the

basis of aByomhast dasposdtiicghefrébei sedsbyathelPPghthe

receiving portion. In addition, by controlling the -

| | gh{lf%ﬁ‘iﬂ% Tom ¥t heIfie skhe i g cantaingg dorddrorpe

101 w ihe carri age being disposed at a cente

%or?FBﬁCB Y RO SR PR rHRGS, Chs R RE A Byl do e

:(lre 3 t he user vi sual | |nformed of t e S

Al T ght e?ﬁt—és?%%gr%%u? ha‘fé/}hseslr car gﬁ ver rinhecet
e RPELEEED Do M DSTRE 0 0L AL Mo S EiaE Lighe

cont al ner

theemif‘{fﬁ"?@tﬁéf‘@:[orgl 1@ Qlc%)é‘t aipelihodnl B? ydes ; at Flgure
| east one of properness of the nmounting state of the

i nk3gophai neghd £éc&ivii@thert tde MWildgikds aonpl ete
or not) , properness of the position of nounting of

1d heposkttont v nerede{vireg whetherhtoremiaitddean dq upper
cont ai ner

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 light received by the light
receiving portion. In addition, by controlling the

20 light(émission'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 éan be given the

25 predetermined information relating to the ink

container 1.

Here, the predetermined information of the ink



1 is nmounted on the right position in the hol der which
is determ ned corresponding to the ink color)

w@ tdobarossi ng or the |ike) The predet erm ned PCT/JP2006/311472
information may further inesudes the sufficiency of

the ink remai ning anount (i.e. whether the remaining
anount of the ink is sufficient or not) . The
information relating to .them can be provided

byem ssi on or non-em ssion of the |light and/or states

of ¢omtainay seliismid [doskerdineg )orl docluders exadpket one
The control of the light em ssion, the manners of

pr o34 PFRPEIHEIicd s SIPURNindbSt@dscritbéde ink
hereinafter in the description of the structure of the
cor@eBtainRt em (4% FivgetdeF Eheamosme ing) ishegmplete or
preferabl e exanpl es o he di spasiti and t-he

iSO HI LGSt (e FRSANE CRaTARPSe i gife the
emitin ortion . 101 Eromt ndpai, n f .snoot :

>r eajcr?w}f n(‘gmgtfajtrheer |1I g(h 'eémmtriegg]e% a%rﬁ ?’%éc ;tih%stl%lki %ﬁ tainer

em { t§ 06, AR PN QL d 1t ]I_Jgthg)ro\éitiﬁﬂofni ghd tlfﬁ:e Iﬁaqufeirr $hich

i ght” receiving portion e user,

pref er gbt &rd Nl Y BRI tf tiHae iinkK earkgi ner 1

as 1's opposed to the surface of the substrate 100
havifpi éberfng dr 1drghtlieq@)t.t | mgpopkeastdOdiasd the

control unit 103, is provided with a space | A at | east
al ohgf dheatopdn aady addrtheas iimdiwaEsed hey stlfe iarieawy Bdr
the same purpose, the arrangenent and the o
10contheutmk i vemainirge aaeppdr tiing .- wheriberr Ihgr geg@ining
sel ected that optical axis is not
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 manners of
providing the information will be described
hereinafter in the description of the structure of the
control system.
In Figure 4, (a) and (b) show preferable
20 examplés of the disposition and the operation of the
substrate 100 and the first light emitting portion 101.
From the standpoint of smooth 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-



bl ocked. In addition, the holder 150 is provided with

a hole (or a light transmtting portion) 150H to
was®an®sson- bl ocki ng of the optical axis. 1.2 MOifoed11472

Exanple (Figure 6 - Figure2d3): The 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 recordi ng device and

to the user by the first light emtting portion 101.

Theretelsten pt @ brend | thevcardde laginid déFe mwdricddded with

exanpl es. Fggure 6 is aside view (a) and a front view

(b)2 ofPaCPOH fRled BEHMAIEOE Hhfe WTHHGEH P& Ssulst r at e
nmount ed on e ink container, according to the first
b nenred 1K 1 e Bl cFoneng: Fade: Dy, the
provided such, t [.i ght i ' t ed rticularly. .
. tow%fﬁa?%%m???s%ﬁﬁiEﬂé)%%ﬁﬁ% ﬁ%ggﬁg}f&g% 1%u§% ting
fo exe . qﬁﬁg [ 1 hiss, e
att Iﬁ%‘%‘ép of tre %D‘? rétég_theﬁﬂu Egéﬁt[ téj%octtl-ngr%‘l&r %@(&tﬁ 1 1n:b§
apps ppekat el yrielerimingd, tardhanqekensnt 16aplk60sd88 with
the I1ke) for providing the directivity may be
enph oyete |&rthel sxal eurini(E@)i N d)i of) Risgur € o7-,
thesurface of the substrate 100 facing toward the
i nsasleupé hbe-bHhdclciand a herhel distipradviaddds.only wit h
the first Iight emtting portion 101, and the surface
of 1h2 Mobsfied eExD FeaciMigumnwer d ttHgunet di3de i s

provided with the control el enment 103 and the antenna
10102. Wth The foregoing structures are examples and can

(8]

be modified as long as the predetermined informatioh
relating to the ink container 1 can be given to the
recording device and to the user b& the first light
emitting ?ortion 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 proviaed 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) and (b) of Figure 7, the
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S structure, the light emtted fromthe first [ight
tting portion 101 is not bl ocked by the control

wehewersszZl03, so that light is directed not onkyT/Ir0@B11472

i nc

i ned upward direction Rut also in an inclined

downward direction along the surface of the substrate

100
il
F
fir
onl
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t hi
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. Figure 8 is a side view of the ink container
ustrating a use of the controller substrate of

gure 7 . As will be understood fromthis Figure, the

surfeaghtoénthei agepbratonl AD1fak ¥t tisovdved | thphtinfoide
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er exanpl e of usage of the

Eﬁ?é'§£r§8@§£é?t€h@f1f%£%”éhﬂ%te&1¥£bﬁ”%ﬂgﬂfﬁﬂé% light
table to the case that sensor 117, in the formof a

tRsenses, pbotidet ecli 08 ©ft tHEod idd Neyrad é NEbraint
provi ded I nt he apparatus so as to be opposed to the
tlemenhv be3desectiedt 17iqit chs i directde dor mofy ain an
sm when the ink container 1 is nmounted on the
anal ised Mopea pdr di cetaidy, buthea semsior drl7ifokined
ection of the ink remaining anmount includes a |ight
devrgapdrdibaction 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 from this Figure, the
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
toward 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
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



117A and a light receiving portion 117B. \Wien the ink
remai ni ng anount in the ink chanber 11 of the ink
waenos/ataexr 1 is small, the light fromthe | i ghtCT/JP2006/311472
emtting portion 117A is re$lected by the prismlike
portion to be detected 17, and returns to the |ight
receiving portion 117B, so that apparatus can detect
the ink shortage. I'n this enbodi nent, the |ight
receiving portion 117B is utilized also as a .
phot e e2RP? HRAL DI S? e2i O MF tIRPASFht S A R tlianstto be
I'ight em'téi portion 101 to permt the apparatus to
det eetethe pfgs%%%ho%sa%e"rﬂf’e I S Fr dPerifes g the
the.nEunt ed ink container 1 I n_ the exargjl e shown in
(2) 1ARAOTB) bPCE hube MR QLR & B5F AR SUbLPF AL ¢
100_f aci ng, | rd of the i ntajner. L is | ded
w th SERERE 1T Pl os: Ty TR YR Y RS

53'!”1 FLhA9 PRS 1L 00,101 aDg, dde £1:8¢H 0461 6@?0 H8on

I sposed on " the surface of the substrate aci ng

out ey &l ¥ng Vi t s i Sré&éﬂ@ir&{{ &odther i1ghts enfihkadc fhEOMh k

the first light emtting portion 101 travels also in

t her edé Wi Blg dhfieeh ¢ oin f#1em trhe SHinflrae 1af dhehe ink
substrate 100. Figure 11 is a side view of the ink
contantethayvi hgi$ hemedht ricld dri gubsirnoat ehef Higitre 7
illustrating a use thereof. A s will be understood
froemibeing gooetiomel 374 sis |tefhtecardd tiynd hpomtriem-1Gke
emts the light not only in the upper right direction
1y BAFERoR hieo userdetectsd ual | andead@Etenishd 9 itde |1 islt

receiving portion 117B, so that apparatus can detect
the ink shortage. In this embodiment, the light
receivingvportion 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 mounted ink container 1.

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

10, the surface of the substrate 100 facing inwardly

20 of thévink 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 10l‘travels also in the outward
direction from the surface of the substrate 100.

Figure 11 is a side view of the ink container



also in the lower right direction. The first |ight

recei ving portion 210 is disposed across the optica
waxios/1ewsending in the | ower right direction, BOr/ifads/311472

predeterm ned informati on eelating to the ink

container 1 can be transmtted to the recordi ng device

side. Wth the above-described structures, the

posi tion and/or the configuration of a nenber or

menbers which may block the light travelling along the

opt hesingxeke ag@n ik r | et §rafed «h dd,.9uaed 7an

openi ng and/or light-transm ssive are_provided, so

t hat 1 bpeTEaF 1 2% 3 %ﬁ?eﬁﬁ??ﬁf?rnm&ﬁdwﬂﬁé Bgeyngerepgod from

user and, toward the_]ight receiving portion are ,

posFRFVEFGUESS U, £ HottevEr e ot Het - H R R5d s 14Hle emits

usapl e ich the light..is directed.to {.he es of
Jghgelﬂ/%ﬁg Bt het itg? Vel Vi htpc()}rjtrieézﬁcylolnn%y

t he /or to

& ng)?cﬂfzt-héa&s@f‘%éxﬁév%%lﬁ%&&@i & rf %%,a but

structure, whereint emtted fromt rst

i ghisemEting Dpordi Orf‘i%k@tl dsrditeatedrhe @idesi nednt
position by using a |ight guiding nmenber 154 such as

opt FeaLiTiRgrSorByoirears 0 diwpddahta s RhaTRiRgcal

154, .the predetermned information relating tothe ink

conagrigeexflesdindein ransmdwed tighthelifdactidn,glo that

receiving portion 210 (Figure 12, (a) ) and to the

eyesrefletbemimed {Hqurat i (dladinditgurtdhiel3nks a

side view (a) , a front view (b) of a further exanple
100f €hRtebnerol | ean psirapanitted to the recording device

side.

With the above-described structures, the
position and/or the configuration of a member or
members 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 towardvthe light receiving portion are
positively assured. However, other arrangements ére

20 usablé 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



nmounted on the ink container. In the exanple of Figure

10, the first light emtting portion 101 is disposed
w@hmse2dse2 t he end of the substrate 100, and i nP¢TIIER006/311472

case, the size of the anteama 102 is required to be

relatively small. In the exanple of Figure 13, the

first light emtting portion 101 is shifted toward
i nside of the substrate 100, by which the maxi num si ze
of the antenna 102 can be assured, so that further
pr etlee abhle edntedgssr cormamileattiemsns tdeconpl itdleedirbt3
Mounting Portion of Ink Container: Figure 14 is a ‘
per 5pelt | veceiwing Inatian idld alf iguaeplle of(aa) and to
recordi ng head unit having a holder to which the ink
conth® neYeacehridithg s tﬂg@‘%rrestl%n‘d@di)rrent is
nnuntable.ﬁfigure éS.is a _schematic, sjde view .
i 11 ustrati fg9%hcoper 4Fi BnSofenBiRYi Y’ and BeARLNYIRY ()
(a) = (c) of, the ink container accordi-ng to.the first
b3 fene Tt TR i e S R Fheehrg e
rec ' h it I gﬁggra Y. tQnst i d_hby
hofgé?ﬁqg% ?@?Uggfgg%a rvéﬁb fng&g Bﬁ%rg%%%éigfggr?ﬁgure
in {he exanpl &showhd e HPWSHe i@ 10K GANIRIPRId
and a recordi ng head 105 di sposed adj acent the bottom
Si de1§58sheWrhé Nerfd B & Hledt)subsBERUNING ainfe iinnkehis
container to the holder 150, an ink introduction
opeti fig, 10He 0fiide ff edoy dintgerhead 03 sposediuineidheo be
bottom portion of the holder is connected with the ink
1osuppéyapovely sfialhe iInk tbeneaimplet ofefigbkesh3anthak

fluid conmuni cation path _
first light emitting portion 101 is shifted toward

(8}

inside of the substrate 100, by which the maximum size
of the antenna 102 can be assured, so that further
preferable wireless communication is accomplished.

15 1.3 Mounting Portion of Ink Container:

Figure 14 is a perspective view illustrating an
example of a recofding head unit having a holder to
which the ink container éccoiding to the first
embédiment 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 embodiment 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 gontainers, and a recording head 105 disposed

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



t her ebet ween. An exanpl e of usable recording head 105

conprises a liquid passage constituting a nozzle, an

webmetizassher mal transducer el enment provided i nP¢TIEP2006/311472

Wi
contiacte O ddahn, 157 of the recording head unit 105,
are electrically contacted to each other, so that

liquid passage. The el ectréthermal transducer el enent
Is supplied with electrical pulses in accordance with
recording signals. Thermal energy is applied to the
ink in the I'iquid passage. This causes a phase change
of the ink resulting in bubble generation (boiling) ,
andnQWierigiprigie abtuptogrddir & itde, hoy deffi dR Oy heni dkk
is ejected fromthe nozzl%. %y EE%S, t he, .t her mal
enerfyr QRIGHIPE €PN 4 hieT Fheh& 95 Hid I asssge.
Thi s, causes a phase change of .the | resul.ting.in

SE SRR T R (s TGO E 0 a6y SRade3ha i
pressure ri se,. | CJ ' i j ect r.o he
nozz nen.e%néczl%lc%i%wa% l::ho%:gglgtprl O|pt%|‘rgtne/( l?ﬁ[gﬁoﬁm;% or

5S,I

! %@Lté&iggés%ﬁ%:%@ﬂaeﬁ o ded 06 tﬂ%i‘aarc{Jnﬁ&%i%gl% 1R f)lath.

reinafter, and an electrica

transm ssi ga ekambecr 6€ot8abBYe StgbALdLisg eaddi etos o t he

el ectrothermal transducer elenent driving circuit-

of tdrenpeicorsli angl hpadd s ddyeougnstie wnimigng porzilen an
158. Fromthe electrical contact portion 157, a wiring
poralert dithe mnakt eraeiuast lve emeingn v oyidigiedr ane ths2,

When the ink container 1 is nmounted to the recording
10headl qiid HOBSagdhe Tk Lofttaiatderngls transducer element

15

20

25

is supplied with- electrical pulses in accordance with
recording signals. Thermal'energy is applied to fhe
ink in the liquid passage. This causes a phase change
Vof the ink resulting in bubble genération (boiling),
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
pressﬁre rise, by which the ink is ejected from the
nézzle. An electrical contact portion (unshownj 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,
are electrically contacted to each other, so that
transmission of the recording signal is enabled to the

electrothermal transducer element driving circuit. of



brought to above the holder 150 ((a) in Figure 15)

And, a first engaging portion 5 in the formof a
w@ropemsson provi ded on an i nk container rear BOTIEP®/311472

inserted into a first |ockBhg portion 155 in the form

of a through hole provided in a hol der rear side, so

that ink container 1 is placed on. the inner bottom

~surface of the holder ((b) of Figure 15). Wth this

state kept, the front side upper end of the ink

contlae negcdrdsnerhesasdd Gowh rasighndiheatéd img @ordiyoR [158.

by which the ink container 1 rotates in the direction

i ndfeen echéye ¢t aicolv REFER PordE iongddihg Spaotittiog

between the first engaging portion 5 and the first

| ock® el Pori? dni a5k tepsiehdte thgnardiedd oS Ward natle 152-

cont ai ner displaces,domnmardlx. In the process of this
action, th¥Nsuphdet iR FERDAH %rig H?sﬁgﬁﬁEﬁ i hothe

di rection. of Ile. id f f
Cectni SRy R Bort b % pridt dBl i YR “edport ng

me he | t fireont, sivde J s-:bej

or acseyS "o el R R S T3Y Bishiad s

theyhol derefronte8ide:n diRe WPRE S frane ¢t the

second engagi ng portion reaches a | ower portion of

t hep 5650001 9 kb PGy DS | D alD 6, K R nTupRE ing eykey i3

di spl aces in the direction Q' by the elastic force of

t hei sspposd | gt sreaber r S |, 1 skitrapozedend 1Egag nde form

portion 6 is |locked with the second | ocking portion
101560f il t thtdugh shate gfayidad RBingur dolsler, ndve sdekend so

| ocki ng .
that ink container 1 is placed on the inner bottom

(&3]

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 actidﬁ} 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 secoﬁd locking portion 156 prbvided on
25 the holder front side.
When the upper surface of the second engaging

portion 5 reaches a lower portion of the second



portion 156 elastically urges the ink container 1 in a

hori zontal direction through the supporting nmenber 3
woemothzesy ear side of the ink container 1 is abul/irdociai472

the rear side of the hol deB3150. The upward

di spl acenent of the ink container 1 is suppressed by

the first |ocking portion 155 engaged with the first

engagi ng portion 5 and by the second | ocking portion

156 engaged with the second engagi ng portion 6 . At

t hi soeking R imsuntd g 9fe twnaik identgimper 3 dgsplaces

conpl eted, wherein the ink supply port 7 is connected

wi t N tHee | G FiRYGU Rt ioh e ifg tie7 £o&RE Oife tASt enna

102 and the main asse I%;side antenna 220 on the

r

ant SHRCEUIE RSS2 rar® el SPGPos8d30 NGabRTEion 6
ot her., The above-descri bed es .t.he principl foo.
" ejv%rlo'glﬁcfnwglttﬁhgc%ﬁ)uﬁ??{b&éroo%%&g gﬁg\ﬁ%ognﬁ(sg)' of +th
Fi e.l erein ¢ eggggi pPQLt -
fi?gél%n%%aﬁgg{ggrﬁfgﬁ1 andzgﬁé 3??%%%F§§E¥ﬁ§%ﬁgg ion
1554 8¢ fort Ul 54 Wila A4 NG, fif e sofc thethfker 1 i
co%%ﬁﬁ? lis aapovv_er pgi/ ntﬁv\%wser%g%teﬁe-for ce_ai ser . e
apphddzodthel connaati iy RoFdddn et WeeR orie nighkeibRR! B,
port 7 and the ink introduction opening 107 is
awos i tiga potddr Wiiddh o5 dicatad dueitsaerrrt he igoweuitted to
poi nt and the fulcrum preferably, closer to the
f ul chenrediheriefore, the haldesupdl. pdhe Fpvargr essed
agai nst the ink introduction opening 107 with a | arge
10f or@kslacdrentotch itdre ofnk mentad negntlailsesuppreasechdy

connecting . , , .
the first locking portion 155 engaged with the. first

wn

engaging portion 5 and by the second locking portion
156 engaged with the second engaging portion 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 220 on the
antenna substrate 152 are closely opposed to each
other.

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



portion, an elastic nenber such as a filter, an

absorbing material, a packing or the |ike which has a
wo mloatizosed y high flexibility is provided to aseur&Er2006/311472

i nk communi cation property3to prevent ink | eakage

there. Such structure, arrangenent and nounti ng

operation are therefore preferable in that such a

menber is elastically deforned by the relatively |arge

force. When the nounting operation is conpleted, the

fi reorkiockipeipordhiorh 155 lergdgel batveenhéehfel psiwer point

engagi ng portion 5 and the second | ocking portion 156

engagedt e t Fukdreurse qorRf aatrddlgl nF st &9 6 hgr £ulcrum.

effective to prevent the ink container 1 fromrising

analnNeFofRtte A detk SHRIHS AL the S EsEed g93drst

the el astjc, nenber is suppressed,. .so .that nmber j s
KepED? niBh HBpTUHT ) P RESTORhE eVt GalyFde force by
However, the. structure .of, the nmounting pertion of the, .
| kERB i 3 Pt STh o rdihg Tt T A Tenbadi Faft COPIEREIN
nodj f X I ; ' ' j tlimting in
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(a) of the Tecordinghead unit of another exanple and a
car féﬁgﬁi‘b@%ﬁe{ﬁﬁh f hex eciord) nigs Raad-iwreid tourcisari Rt
to receive the ink froman ink container and to effect
r econki egmmanit et gpegid mey Wewdyemf inkedeakage
el enents connected with each other. o
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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 pértion 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 invan 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.v

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



The recordi ng head unit 405 of this exanple is

different fromthe foregoi ng hol der 150 which
weeman®dsy hol ds the entirety of the ink cont a@BIR2006/311472

More particularly, as showasin Figure 16, (a) , the

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

subsganturalt ySiamdtarert exalveleoregorngaexanpgkeshethbor,

is, the recording head unit is prOV|ded in the bottom

suﬁﬂ&naemdﬂﬂxﬂglhﬂedrummmd@mﬁénoﬁpéglﬁg tezeive the ink

connectable with the ink supply port 7, and is

pr dricdedrati nheqrdaingrdeng e eféeritr secpseingg and a

portion 155, and is provided at the back side thereof

\MtH?QﬁPQﬂQ&%%l%%ﬂwcgﬁtégttﬁ@ﬁ@l8ﬂe@ﬁﬁ§ﬁoﬁﬁPnF8Fe?h¥lth

gnal transm ssion. carriage 415 novabl e along a
5shé¥FﬂMf¢W%FprOV|ded with a lever 419 for nounting

and fixi ngTEl%)erggiggaﬂggghg d“‘éﬂt‘l $509st}§psovg;{a{,# e 1s

Flgure 16 portion correspo

O SO Gy Hnd 6,k G S hgonysile. i1

0 an ectrical “contact portion

connest ey -ty thealRe tdritgale tooRfraehePanki @6n@falha@
recordi ng head side. Thus, thé second | ocking portion

15640t i L PO | oy ERDwinO ittheiarennd, subst r ahe
152 and the connector are provided on the carriage
10Si den1 W1t hpsticiora csdrneciporelinghen tthe nedocdntgihead
front side, the second locking portion or the antenna
substrate disposed here is not provided. 1In 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 én 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 contact portion 418 connected with the:



unit 405 is nmounted to the carriage 415 as shown in
Figure 16, (b) , the nounting portion of ink container
WO 200entgssel y nounted. Mobre particul arly, throuetT/sreeos/311472
process simlar to the noudéi ng operation in Figure
15, the connection between the ink supply port 7 and
the ink introduction opening 107, and the cl ose facing
~ between the antenna 102 and the nmain assenbly side
antenna substrate 152 are acco Ilshed t hus
cor@leecttwgcqhecmwt} R pératdlorth e IERESENG hgad side.
Device (Figure 17 - re 18): Flg re 17 shows an
out BPUSBp P aPRECRA ]acﬁ:q?lﬁw PAE T4 268 S ¥ikHngh

the ink, con ner escrlbed in r eqgqi.n
18 E?%“a“b‘éré%%ctt?v BB 7 ec|rr"?‘t q%r% %ﬁ] clrr%Fhe
mai n_assenbl y_cover 2oeé)o é&ge 17 1S, OR8N As

showq%cﬁﬁu?%e e pri nter 260 lfagteg i"s “Eribodi nent |
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at the front SI e of € nmaln asse an aut omat

Shet%ltf eg£sls NPs dgyihEed @:)tl”?eo%a%trlta% 83 % @®own in
t hereof, a main assenbly cover 201, "and ot her case
porﬁ*i@mse whé ch(iepy efhérBdiintiaid $drmGlaidior idk container
mechani sm f or scannlngly novi ng thecarriage carrying
t hei ¢ esof T eIy headtst @dd Mbeei pkrecantaeneys ahdofigh the
effecting the recording during the novenment of the
carpragess Thiemelas td soheroevimeth@ancppea i émgipakegure 15,
portion 213 which includes a displaying device which

100 n the rconrsptaien sheweenfthenank supply port 7 and the
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ink introduction opening 107, and the close facing
between the antenna 102 and the main assembly side
antenna substrate 152 are accomplished, thus
completing the mounting operation.

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

Figure 17 shows an outer appearance of an ink
jet printef 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
diséharge tray 203 at the‘frént side of the main
assembly, an automatic sheet feeding device (ASF) 202

25 .at the rear side thereof, a main assembly cover 201,
and other casé.portions-which cover major parts

including a. mechanism for scanningly moving the



printer irrespective of whether the main assenbly

cover is closed or opened, a main switch, and a reset
weot/etvssdhen the mai n assenbly cover 201 is OpeErnyP0wE311472

user can see the recording3head unit 105 as shown in

Figure 18. The user can al so see the .novabl e range

and t he nei ghborhood of the carriage 205 which carries

the recording head unit 105 and the ink containers I|K,

Y, IMand 1C (the ink containers will be indicated by

r ef RERGgAUARrAViNng" theal yeherdlmafheads andithe ik y,

as the case may be) . In this enbodi nent, when the

mai ROBS3ERBFG ebdefoR0tLfechpRAicthe At%mfélms during the

operation is carried out so that carrla%e 205 is
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respective I nks e recordi ng heads for

respeckkVesColoscdNks S68AedN1C IReOt i JM! &ridla Deset
t he novenent of the carriage 205, during whi ch

t hesedeeHi ng heads eject the ink to effect the
printing. To do this, the carriage 205-is slidably
engaged w tithetnhehguirdiimg asfsafb 120¢owhirchA0@xiendpenn the
the noving direction thereof, is driven by a carriage
1¢pt BEerhfanghea the veeEp aALRY sheath urEichdfl 5ms Feown in

recor di ng
Figuré 18. The user can also see the movable range and

the néighborhqod of the carriage 205 which carries the
recording héad unit 105 and the ink containers 1K, 1Y,
1Mland 1C (the ink containers will be indicated by

15 reference numeral "1" only.hereinafter for simplicity,
as the case may be). 1In this embodiment, when the main
assembiy cover 201 is opened. A sequence bperation 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



heads corresponding to the K, Y, Mand C (bl ack,
yell ow, magenta and cyan) inks eject the inks on the
wWOmzm6/329882 ej ection data fed froma control ci reaE/iIrP2006/311472
provided in the main assenB$y side through a flexible
cabl e 206. There is provided a paper feedi ng mechani sm
i ncluding a paper feeding roller, a sheet discharging
roller and so on to feed the recording nmateri al
(unshown) fed fromthe automati c sheet feeding device
202r¢cotdins Hestd i esidhetr gehe rimk 208 effleetr eter gimigting.
head unit 105 having an integral ink container holder
i s Betdehddbls, ndimtear oredhe Carks addd208,y emgades with
respective jnk containers 1 in the formof cartridges
ar et et SeHiHlY Hhithilt e ot edsdisng théde Wi ngos.,
Thug, ‘the, recqrdi ng_head unit 105 can be .nounted on
ENETLETTTHE S TheTTHETC M & e T 3080 Mok oF

no n the recardi ng head unit ,105. |
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l'i quid supplying system'of the present invention is

estgdished. ud it hes t£cosdi Mbrodla RIdnMHd1g circuit

operation, the recording head scan the recording

materoal ddyy irhetredb omvetrd esoyantiddy novdemehitroudty iand lwixiieh e

the recording heads eject the inks onto the recording
lomateabhbd 2@0 of Toetret he peovridedgaopepati 6aednng medhanism

of the
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 ﬁnit 105 having an integral ink container holder
is detachably mounted on the carriage 205, and the
respecﬁivevink 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 cérriage 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.



recording material corresponding to the range of the

ejection outlets of the recording head. In a tine
wEeansezhsket ween a scanni ng operation and t he nBXI/JP2006/311472

scanni ng operation, the paper feeding nmechani smfeeds

the recording material through a predetermnm ned

di stance corresponding to the width. In this manner,

the recording is sequentially effected to cover the

entire area of the recording material. An end portion

of the novéhweringr dhgereforhangeesr drhgt headopyraheon, the

nmovenment of the carriage, there is provided an

ej eEEFORAERY r k3 NYCamhi the ned TRl Hg T A5 F1dra 1c dppitdig

the sides of the recordi ng heads having the ejection

out PBRP¥C~FRBFEF TS, MY FRING Eordi N heddShdve teaarsiing
iti it f hi it t i d ti

F‘n’fl todP et ahe LS et e MRS MBS Ay T

iockiPhas HAP PRI FELP I (LR o cif”

descCri er el nbef or e’

havgothen ol AL El1 NAL AL RAIAS N JPT NG e of the

.contal ners I'S provi de an antenna substTat e,

andct ber aphesnaset heg eoharerosd tipnd £l 038 Lotthe
antennas on the substrate provided on the ink

conparned BetndemtLdsddrei BiP. ofdyrdthich drite teeNtnedt
ofturn-on and -off of each of the LEDs 101 in

accsecdantegwpérs hiorse diien qeapdr cfeedidg e dhesdrsimbefteds
hereinafter in conjunction of Figure 25 - Figure 27,
lar et Baabkedrdiby enazetiacll thtgughata toee dedretran imexd
exchange position, when an ink remai ni ng anount of an
i nkdistance corresponding to the width. In this manner,
the recording is sequentially effected to cover the
entire area of the recording material. An end portion
of the movement range'of the recording head by the
15 movement 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 recording 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



container 1 is short, the LED 101 of the ink container
1is switched on or flickered. This applies to each of
wo bweiizigsront ai ners 1 . I n the novenment range BET/I2006/311472
carriage, a first light reeeiving portion 210 having a
light receiving elenment is provided adjacent an end
oppos.ite the end provided with the refreshing unit.
When the LEDs 101 of the ink containers 1 pass by the
light receiving portion 210 by the novenent of the
carriayec205nd thef 1 E¥s ceGh arfe thai tldthsd 16, iandccphdance
“light is received by the first light receiving
posiitlontiza ose@uenea Wosih ivonsl dfe dasdnilbedohraieasps ter
on the carriage 205 can be detected on the basis of
t helpgzer i Wicon f dardirsye 205 B & e /| gkt epgbled.
recei ved. |n another eianEle o£ %ﬂe control for the
turn-on of MPRE PBBUSGFULALTYr k&t FHE EeBrdtRehreXHenge
5cont ai .neroi S V%%WI tcahed. n,remrtp%%fnhe aimrg)k n<;Corg)tfai ner, is
corf et P ot dy Ht tHe TCETAINS EXcHEnge fositfion.
The Fgg% for.: dhgse.0p i e f.ect ed, -
sim1ar {/&%% ]?hlég cont rﬁg'l e%?et tlﬁlﬁg)silﬁjl;l é]%fect?l%oﬁqc}){f -ctoﬁgalner

recor di ng, heah i dh ascandancs oM t rHihe Ltikel tdakdch of
(control signals) supplied to the ink contal ner

thravghidip eodt £xidte cablie 26€ aBdehBat range of the
W rel essconmuni cation with the control circuit of the

mai ¢b Bissagd) Va sf thest 2 igh$t ruentdine maf pCarttironl 23¢shenting a
2.1 Ceneral Arrangenent (Figure 19): Figure 19 is a
10bl ockglui age @ show elereamtexanpimvided adjacent an end
opposite the end provided with the refreshing uﬁit.
When the LEDs 101 of the ink containers 1 pass by the
light receiving portion 210 by the movement of the
cafriage 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 exémple of the control for the
20 turn—én of the LED or the like, the LED 101 of the
container is switched on, when 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



of a structure of a control systemof the ink jet
printer. The control system mainly conprises a contro
w@20eu2ass PCB (printed-wiring board)) in the nBiTIIP2006/311472
assenbly of the printer, aatd the structure for the
l'ight emi ssion of the LED of the ink container to be
controlled by the control circuit. In Figure 19, the
control circuit 300 executes data .processing relating
to the printer and, operation control. MNore ' _
par EPERNAE £t 1an CpLF Bohe et ol I5ibide sufe st hshimehin
w || be described hereinafter in conjunction with
Fi gBF8e®BLY ¥4 98re 28 in accordance with a program

t d.j 303 M 302 J d Kk [
e’ pr SEBUE bk BoTI OATDRO L A 301, s shown n
Fi gu ' . uni t 5 I ed th
car 1 Sgauth R AFFREHARE FEHIS g T05v. “10sm and

5105C WhiChﬂY@Qiéiﬂy yraali by ok Eh?ﬁ§5ﬁn§gﬁﬁgﬁp?§? example

respectively,” for ejecting blac

mgepta {Muapdreyen 4 Qontkst dpspectdvalne @k the
hol der of the recording head unit 105, the ink

conpainess. | the | Yont M Bnsk G rame idetachalyns SeInt ebntrol
corresponding to the respective recording heads . Each

of thecunk CPOBalpeistddswiasirdederddedd hisr eihbefanre,
is provided with the substrate 100 provided with the
LEDag9ambiheofli tipe ayr toter olarsd rtd tstithvertefrr famd thiee
antenna. Wen the ink container 1 is correctly nounted
1¢ o {heht eeBieP e hehdt i kED S thfe ink container to be

controlled by the control circuit.

In Figure 19, the control circuit 300 executes
data processing relating to the printer and operation
control. More particularly, a CPU 301 carried out

15 proceéses which will be described hereinafter in
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 recording head unit

20 105 cérried 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 thé holder of the recording head unit

25 105, the ink containers 1K, 1Y, 1M and 1C are
detachably mounted corresponding to the respective

recording heads.



antenna on the substrate 100 is close to the antenna
substrate which is provided on the recordi ng head unit
wdalbe/arvdsawhi ch is comon for the ink contai nerEsCTLIP2006/B821472
connector (unshown) provided in the carriage 205 and
the control circuit 300 provided in the main assenbly
side are electrically connected for transm ssion o.f
signals through the flexible cable 206. Furthernore,
- by the nmounting of the recording head unit 105 on the
carri age 288¢cht hé tbrneckorootathersatyi aged265raped
the connector of the recording head unit 105 are
el eke¥re b Sorontibe P Wded eaidh dthige s ubesit reitgndl00
transm ssion. Wth such connecting and comunicating
st rREP ke thEE st LER ok be thearkimPlegd deetwedn cigeuit
control circui 00 of the main assenbly side and the .
oo PRRTT VR (I CofR AT e LENSbEORPRGRLTeE T 15
circuit 3 can performthe control operation.far
ur R e A B of LD T AN e w1 (5 the
seq ' i | rq | inafter .in
con R T I R R QR SR e e Asienay
I nksghectdansypfch hes recor didy dieads 1K qLORY heh@OMnit
and 105C, is carried out simlarly through the
flexodl engal £cR06s dhgeonnest athofi dihe galaiingge 205, The
the connector of the recording head unit with the B
Si goehn€ote ¢ {urshdet weerot e drinvithg daradistgearzd 5sand
on provided in the recordi ng head, and the contro
10ci rchie tc@ooran ¢iecunei 3G senbiydes] den theusyaimhe@ssembly
control circuit 300

side are electrically connected for transmission of

(N

signals through the flexible cable 206. Furthermore,
by the mounting of the recording head unit 105 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 respeétive ink cqntainers 1. Thus, the control circuit
300 can perform the control operation for turning-on
and -off of LED‘in accordance with the sequence which
will be described hereinafter in conjunction wiﬁh
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



controls the ink ejections and so on for the

respective recordi ng heads. The first light receiving
w@oobi1oss210 di sposed adj acent one of the end por/ir00w311472

of the novenent range of th& carriage 205 receives

light fromthe 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 wll

be descri bed hereinafter, responds to the signal to

di sconmeelaae ctﬂwetfm)sqatﬁraraqﬁ A0%e ithe comngcher ofi ghe

the carriage 205, In addition, an encoder scale 209 is

pr oveeend W Drivpacheinidy éferit tha rﬁlamtlhéoeéﬁcrcaeé besween

and the carriage 205 is correspondi ngl prOV| ed wth

an ©pR odetV S¥h<ort PEL Afife et B G ®t he

dt t t | th
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val rdafion process i I ch the positions of the ink
contakpersi &k erdledectRf haigLh will be descri bed
hereinafter in conjunction wth Figure 25. .A second
| i ght emittrhegfhireeceiyhBgrpeeliirongdlorsien oxldedisposed
t he nei ghborhood of the predeterm ned position in the
novedpatenanges off tifre card imge 20ty dindhedes varenghtrange
emtting element and a light receiving element, and it
10f unefi the ¢carviagrIt2Go ndweicmn rlolghdi o t®G0 LED 101 of

signal relating to an i nk
the ink container 1, and a signal indicative of the

U‘I

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. In addition,
"an encoder scale 209 is provided along the movement
path of the carriage 205, and.fhe carriage 205 is
correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
20 contrél circuit 300 through the flexible cable 206, by
which the movement position of the carriage 205 is
obtained. The position information is uséd 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 cohjunction with '

Figure 25. .A second light emitting / receiving pertion



remai ni ng anmount of each of the ink container 1
carried on the carriage 205. The control circuit 300

weaneadzisert the i nk remai ni ng anmount on the baBtBIED6/311472

5

10

15

20

the signal. 2.2 Connecting4Portion (Figure 20 - Figure
24): Figure 20 shows a structure of signal line wring
for signal transmssion with the ink container 1 in
terns of the substrate 100 of the ink container 1 As
shown in Figure 20, the carriage 205 is provided with

a cM ro$ prowciddd 208, threnchdivhisimgrald lafnehwi ri ng from
the main assenbly side control circuit 300 to the
corpredetérmimned 208 idormpy iiges Hourovsimgmdl rainges o ff ghe
exanmple, Mre particularly, the signal line wring to
thecwm@w 0y cuinchples el liddy £niditisage edoiicas and a

nal line VDD for electric power supply and a ground
glnlaw bt i FRCEND "R Hor €19 115 rfemﬁésoné §PgREtPUL to

| DATA f f eedi t.r ol trol
ot S EPAT TG T TN (Ulhih g IUER K6 Brodeks
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our signal Tines i ot al
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four signal |ines present invention IS not
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signal lines may be required as the case may be.

conthi®l schgui t 208 mainly conprises a high frequency
nmodul ati on and denodul ation circuit for wreless
comndi Catnent Dfg thertion (Figure 20 - Figure 24):
'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
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
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 LED101l, 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



DATA and CLK signals, and the control circuit 208 is

electrically connected with a | oop antenna 220 by
wowvasmzsgead 159. The antenna 220 generates  PCT/JP2006/311472

el ectromagnetic radi ation 88 a shortwave band, and

communi cates wth the antenna on the ink container

side. The control circuit 208 is disposed on the

carriage 205 in this enbodi nent, but may be di sposed

on the antenna substrate 152. On the other hand, the

substesatet 100veft taghi ®fnathel imk exbrit@inerts dn iesxample,

provided with an antenna 102 for w rel ess

conPDdi eapivha ity ehecomlitplassiarrsly sinks amerreaa 220.

It is also provided with a controller 103 for signal

pr oE®2ei Rgdf dF PRVCERBF MY e hi Jhef Feqlierdy cdirgRak 208

recei ved fromthe antenng 102 and for sending the high
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further .provided with.a LED Q_actuated therehy.

i otraoafl P G CoTE M g e A e S i fion of the

det g t S e j.ch. t cont.r . ;

theﬁﬁﬁg eél){allcr1 e&]]gfrf o%?@%%ﬂ Asﬁ{s%\cl)gv\}%e irbnO |Osl |lgr(le!rdelf?tlr t%(‘eéd S

CONE T okt 81 cd DBy COTRE SESH Mk e @ U An i drliZod IdyO
CTRL) 103A,.a menory array 103B, a LED driver 103C,

ahi ghrfigqueaey1 sodultdd ahtkndandal akheragikcui t, and
a voltage source circuit 103E. The denodul ati on

Ci reLétt odbma dnee hl ghrddesppienc yo fred Wiatitavave band, and
denodul ation circuit denodul ates the high frequency
16si gpahmueted Ves bith hehersnt cassemsl ythei denkamtcerirea n220
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/O control circuit (I/O

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



to obtain DATA and CLK signals. The vol tage source

circuit generates a voltage fromthe inputted
waetoetizosseagnet i ¢ radi ati on to supply the el ectrCRIRROMEEN1472

to the I/Ocontrol circuit4¢l/O CTRL) 103A, the nmenory

array 103B, the LED driver 103C and the LED A . The

nmodul ation circuit nodul ates the signal into a high

frequency voltage to generate the el ectronagnetic

radi ation fromthe antenna 102 to send the information

t o hhehnmaraeqassepbhydslaeidm om démo drelrdriorargiayc lid3B.and

The 1/O control circuit 103A controls display driving

f or at melt &k Gsoundecohreol’s Wik i nghandemeddilagion t he

data to and fromthe nenory array 103B, in accordance

wi t BlEfBitepbdiinat Bagk ot e@rerat dodHe titfory arr ay

103B is .in the form of . EEP in this [ t,
r VMR BRI e SR e o
FonL et cRRERY 53, b BN (1M 404 e 2o

infgrﬂg%{anOBA& eahgkC££e§f%§?l§y“jT%% %gq%%g nFﬁngﬁk

manutracturing I nformation su as an nunber

CONLALBETy §EAOHSELONS | Ob) AUGDCEral b dridsee e

color Inforfmation Is witten in a predeterm ned

adde@sst obmb§Re FEADEYA AL f 8¥n 103Bagspes pandidwk dtor td@ower
color of the ink stored in the ink contai ner. For

exagpl ehet Dgocobnt robf of ranitoNn(I A WERL)ASI(037, the memory
container discrimnation information (individua
10 nf ermayi D03Bwhtbl WED| dbevelesti3bethderted AR i nThe
conjunction with Figures 23 and 24. B . _

- modulation circult modulates the signal into a high
frequency voltage to generate the.electromagnetic
radiation from the antenna-iQZ to send the information
to the main assembly 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 memory array 103B,.
in accordance with the demodulated control data. The
memory array 103B is in the form of an EEPROM in this

20 embodiment, 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



this, it is possible to identify the ink container
when the data is witten in the nenory array 103B and
wo soosezdsDuUt therefrom or when the actuati on BITIP2006/311472
deactuation of the LED 1014fs controlled for the
particul ar ink container. The data witten in the
menory array 103B or read out of it include, for
exanpl e, the data indicative of the ink renaining
anmount. The ink container of this enbodi nent, as
desoo betpdretieigntef ahe, dod qur ofi dbe iinkt BEolbetit dm the
portion with a prism and when the renmaining anount of
t heltlnkcdrewoimess -.snBbk, expepégentheapober oprfernaiion is
detected by means of the prism In addition to that,
t hexgshtdol 1 it 1960 oF SIS 1erb4arneRE OEBARL et he
nunmber of ejections for each af the reﬁgrain heads on
i AFRGT

phe(¥EEﬂEQQH§%iﬁ?%ﬂQ&ﬂﬁﬁﬂ?)d&P&FhTW&lFe ARGEnt

ScorTEEBUHTR T ik SO AT R SRRPS! e paA P4~ By
t.. By. doi g .sq, . . 103 .

B

Ui By o] h&%fﬁ:&fﬂ% U R SEN R BRroy ReRBLNNB8R and

anount w th high accuracy since the information is
pr ovd degh M St the @i fd- o, 1d1e wiidrS het @@tublsen bhd

i spossible to use it to discrimnate whether the
IO Ui &6k ki srord fiviey TED a Ol éssh comerodl eds€drandet hen
remounted one. A LED driver 103C functions to apply a
10powed risDuuer Violk agpe ttao riehe LEDeldataqwc'atlsg-ni inthe
‘en1£emory array 103B 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 bésis of the ejection data; The remaining amount
information is written in the memory array 103B of the
corresponding 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



i ght when the signal supplied fromthe 1/O control

circuit 103Ais at a high level. Therefore, when the
we@satossuppl ied fromthe /0 control circuit BOBA065/311472

at a high level, the LED 104 is in the on-state, and

when the signal is at a low level, the LED 101 is in

the off-state. Figure 22 is a circuit diagramof a

nodi fi ed exanpl e of the substrate of Figure 21. This

nodified exanple is different fromthe exanpl e of 4

Fi gppes2blentohesst itctordlisorirppite nhatthe pdier mounted

source voltage to the LED 101, and nore particularly,

t helpl capbasoe¥ ces val fageh | enauppt iwwid raod tithernv/DD

vol t age source pattern provided inside the substrate

100T8MOPREEHNRM 0Nt ai ner. Ordinarily, the controller

103 is built i sem c uctor substrate, and in this
exanpl e, tt@e@n%&d‘tvieﬁgq@gﬁt JUPCEL80PdER BRPLKed power
sem_conduct Ubstrate i n] y, for the LED connecting
%ontsélcl{.ceRgg%E%(?l%nt%ft?%ef%lg éélr St THeT thccot it

REAUET on bt ot
ccctarb BeTng™ i dt ey B0 T b T

sengerchhe MOdAfiedyexanpleni fe@dvaniage@ys rkn LBENS the
of cost reduction of the sem conductor

substgabe. Fugyl fe@3ficmachd N nY Ehrdol |diusduiat imma hes
data witing and readi ng operations to and fromthe :
menmatyaahtqy 1638l ofthideLBMbEAT ate.irFitg e2dtated and
timng chart illustrating actuati on and deactuation of
19 EDwhen. 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 Qf the substrate of Figure 21. This modified
example i1s different from the example of Figure 21 in

15 the structure for applying the power source voltage 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 bﬁilt 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 thé connecting contacts is
significantly influential to the area occupied by the

25 semiconductor substrate, and in this sense, the

modified example is advantageous in terms of cost

reduction of the semiconductor substrate.



A s shown in Figure 23, regarding the witing in the
menory array 103B, the signals are sent through the
wanioenzyias2 220 and 102 fromthe main assenbly sPUBIP2006/311472
control circuit 300. More particularly, the start code
plus color information, control code, address code,
data code, .are supplied in the order nanmed fromthe
signal line DATA to the I/O control circuit 103A in
the controller 103 of the ink container 1 in
synchroni sfigiurh £Reisgl ackimighathdr K iThesstatringddee
signal in the start code plus color information
i ncata esr thinpeyihitRpBEN G Ippegatilensoft ot padddram the
signals, and the color_information signal is effective
t 0 MIRARY 3L Ehe Wath iuIthe iSHesSEEREEindl IWRieck 4t RE 2
series, of data signal_ are related, to. Here, the color
o AL THIETHEY e o Gy e L3 P s S PRe of
scolgr- byt, al so such ink having different densities
The Ccolor information, as shown in the Figure, has a -
cord corregpondi e e, 4 nk ; :
Y . Using %Eiggbgﬂegﬁlggégﬁgr% 'cf§§%€§§% 3%F%iﬁﬁ££€§yjln
t hee 1ol iQUmd A of ety orp IENdiceRt @d g 1th@ reold n@ne nt-Bagh
color information stored in the menory array 103B, and
onl yhavhatt ddeys a1 thel S@Te £ ridie tthat asiignalsseabe yt akaa
in thereafter. If they are not the sanme, the
subsegusslt diat@uisi gitdl.s Hpeei gaptdduldheyef bhe, seyen code
t hough the data signal is supplied comonly to all of
10t heeJusk @oimai neferrfatgran, heomtine lassaeh| ydsirges st krdagh
t he conmon signal |ine DATA

data code, are supplied in the order named from the
signal line DATA to the I/O control circuit 103A in
the controller 103 of the ink container 1 in
synchronism with the clock signal CLK. The start code

15 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 signai are related to. Here, the color

20 of thevink includes not only the Y, 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

25 compares fhe 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



shown in Figure 20, the ink container to which the
data are concerned can be correctly identified since
wo bwedzisse | ncl ude the col or information. Ther ePOr/E200d31472
processi ng on the basis of s6he subsequent data, such
as the witing, reading of the subsequent data,
actuation, deactuation of the LRD, can be effected
only to the identified ink container (that is, only to
the right ink container) . As a result, (one) common
datsignaghsal ate neaken emougiefeaftalrd. offt hbefoareinkt the
containers to wite the data in, to actuate the LED
andsane detlee usitles e nitERla tteh 1sst gredisc iavg  tilgeoredui r ed
nunber of the signal lines. A s will be readily _|
undererobRre ( e ddirvsh ddtea ditgn A1l angde iss sekBddRd
irrespectjve of the nunber, q$ the i nk contai ners.

As
shovf e Y gtf @ 2l3 0% H&i S ot SIS I MR the main
nbodi i OFF ON codes f. ti d

SqodtTHHET bk B1F N LR ikTeh ST b6 dBedr (g DAT |
her e ter, \RI, T f i t
of Sham Lol p AN S KL TRk ool FRT g A

mwiéé@g ngrégﬁégknéJT%ﬁﬂﬂé%?dH%%%JEyQ QW%n%q%igalgﬁnce

i nformation code for ying the”ink container.

Ther pexlia €9denciude tHheAdd a5 el igddi Cehesefore, the
anaddress in the nmenory array in which the data are to

be prbtéepindg, omnthd haadiastofcade subdequiehe data,cedeh
I ndi cates the content of .information to be witten in.
10Theasonhentritnthgatmthdiynd lef ddret rsalb seopenits dadt,
limted to the exanpl e descri bed above, and, for
actuation, deactuation 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) commen data signal line is enough
irrespective of the number of the’ink containers.

20 | As shown in Figure 23, the control modes of
this embodiment include OFF 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 memory array and writing therein. 1In the |

25 writing operation, the WRITE code follows the color

information code for identifying the ink container.

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



exanpl e, control codes for verification conmand and/ or
conti nuous readi ng command may be added. For the

WO smdiizpgsoper ati on, the structure of the data BimIRbIG/A1472
the same as in the case of sthe witing operation. The
code of the start code plus color information is taken
by the I/O control circuit 103A of all of the ink
‘containers, simlarly to the case of the witing
operation. The subsequent data signal is taken in only
by bber&s® tonthielmenscyi drIDBA ofwhig ithe cataiares to
havi ng the sane color information. What is different
i s bhRatrithendana @am@ vthe pldstedcade syincghr,oritemdaitish code
rising of the first clock (13th clock in Figure 23)
af t éndinaetasdies scorteeti ghairibinatinn dddhmss yidden in.
Thus, the 1/O control circuit 103A effects control to
prevent i ntl&ef spafedtofindisateddbyatBeWFPRt aAdt Rege is

[ t Si I th h the dat i I f the ink
onbaF nbf a1 ERfriuini AT cERPPRLE MU SOMITTH (HR)S g £ox
signal Iine. As sﬂovvndin Ei%u\;e 2{1., V)é'.th reo's eac&dtond/ \
t he®A8PRATT o YT hi HYTOR) FAnd’ e et iatd and/or
tuLphpgs oL : jgnal of th
st arPEoaEoe r PPl comRn i RERRA AT O

thel /O contg@l el %léiatdirl?b%f'%pte!}%‘elsﬂ%,t Eﬁeskgﬂéht%geof the

DATA fromthe main asse y side, simlarly to

forggehngighas fesehé beshbesei nbefiy esaddhe ity Wik ing
container is identified on the basis of the color
10 nf epeRAL OO . aTlge t bedacd flat hons tadeck deaikd gahisorcddfort he
information is. taken by the I/O 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 103A of the.
15 ink container'héving the same color information. What
is different is that read 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 control circuit 103A
20 effecté control to prevent interference of the read
data with another input signal even though the data
signals of the ink containefs communicate with the
common (one) data signal line.
As shown in Figure 24, with respect;to the
25 actuation (turning-on) and the deactudtion
(turning-off) of the LED 101, the data signal -of the

start code plus color information is first sent to the



LED 101 by the control code fed subsequently, are

effected only for the identified ink container. The
wamntmnmisxodes for the actuation and the deactr@i/jrme/311472

as descri bed hereinbefore sn conjunction with Figure

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/Ocontrol circuit 103A outputs an ON signa

to The t&btdriveird03C, 1@3A ddsoridted Heersigroelf oriend MHATA

conjunction with Figure 22, and the output state is

confirnnobbeymapanneaseebly heidaf teinilgriheedhe ary,

when the control code indicates OFF, the |/O control

ci r €aregedBa- o PSS & et hsirgiab et tene theprdahfed nk

103C, and the output state is continuousl i ntai ned

t heFERFREPSTThE AHEDAL TP vly ot B3 St Ut P DhoT

deactuation.,of the L 101 is_after_ 7th clock of th

t O&R%@Ragbf’neaéﬂdo Ehachiatet qug"’hl}aﬁzs&e%%tlﬁ%loe&ao e

¢ . . h . . o
et ERBetDhoPLoLPEnEpREEEK (Hle P PBAIREI Phede
andeE-EggteBhSnEng_agltHé { §6n Pl ALk | T &P Blder itSie
swi tched on. Thén, the color Information of the second

dat aopkghal chadscabespraeat tuh koM &gl the condt@tion,
code i ndicates actuation, and therefore, the LED 101

of khedeBkrMeanharsenbesosa 1ghesh Pmatide wieh LERure
101 of theink K container is kept in ON state. The
1econBel icodledef ohheofhDNdcdad¢ aasd gl ewdmswhich are
instruction of deactuation, ,
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O control circuit 103A 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 continuously maintained
20 thereéfter. The actual timing for the actuation or
deactuation of the LED 101 is after 7th 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 sighal
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



and only the LED 101 of the ink K container is
deactuated. As will be understood fromthe foregoing
walemenzgss: on, the flickering control of the LERCT/$P2006/311472
acconpl i shed by the controls3circuit 300 of the main
assenbly side sending repeated actuati on and
deactuation control codes alternately for the
identified ink container. The cyclic period of the
flickering can be determ ned by selecting the cyclic
per medeptat hakaM; erndt thg control codesin@iGGantro
Process (Figure 25 - Figure 31%: Figure 25 is a flow
chagetip &@Pwaﬁpﬁgtbéﬁﬁgéreprb esBEB t@l a®f nghe hink M
nounting and dermounti ng of the, ink container according

to FREBTEABEd AEnfWoEChRE pRedRhtei RientFBnlOhmf the ink
i cul arl, h th tuati d tuati
ontr SPnar eRe LPebrRh1 6r SRathabe -t ADY e LoinRge P2
: |, Gi [ 0 i in.t.h ' .
22 S8 FER el Sl B IR e ?h B degerpation,

in p t u epi ng: t he I
covBr 0P e el ReSr Tab1 b AR A Ct et By oY
predeterpyhed sensor. Wen the process is started,

thei nk container is nmounted or denounted by step SI A
Figure 26 ims avilowe hitide r@ft cd AT R caFd rdgoRUGt | Ng

process of the ink container in Figure 25. A s shown
i n tikeckiguien,i hhehélhokating oonteobusf i tige PEEIT eSS,
the carriage 205 noves at step S201, and the
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 demountirng of the
ink container according to the embodiment of the
20 preseﬁt invention( and particularly shows the
actuation and deactuation control for the LED 101 of
each of the ink céntainer 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



informati on of the state of ink container (individual

information thereof) carried on the carriage 205 is
w@bioaiizssk The information of the state to be mbl/aueni1472

here is an ink remaining asunt or the |like which is

read out of the nenory array 103B together with the

nunber peculiar to the. ink container. In step S202,

the discrimnation is made as to whether the carriage

205 reaches the ink contai ner exchange position having

beethn#esontbéder ni £ ampumotd o wildriour tgrd eoyl &tayp reiQl .

If the result of the discrimnation is affirmtive,

step S203 iBlwwecdbedsf er filpky cbarsi pér anmondihgg and

confirmation control. Figure 27 is a flow chart

sho@deRgunAifagt BFPCede Nouris n@%&ﬁﬁ?ﬁﬁmqmmm&ﬁtm@ie i4b .

Flgure 26. First, in step S301, a parangeter

i ndfeafhBnofnt Hee ik®ere of 1} NN kO WontRg ey sdeli‘é?urqteld“g

th 205 flag F (k
S OnPPPREEPONCHE CTOMAa5 %5 SHOES (Ho iy 9207 and the

corre§50nd£ngly # t%{ stgg%er of W%@€Q&££”t¢gﬁi%1dua1

IS tnitrall zead.

sin uppe e t

9§f§?ﬁa9”g8?? {?%?éﬂ a%éshf%ﬂ)@ﬂ '@fé da%:rﬁié(e&é fos5 M
preeatsﬁneandtﬁﬁ?ﬁn&b%m%dlddﬂdw &hiez @d st %%r9e|6b%%%ﬁed
S302, a variable An of the flag relating to the order

of neustiBsgadi 56K i fénaitn Oy fafoddte dmkereontiadanahich is
set to "1", and in step S303, the nounting
iconkerdabiionofotie ahemsr efdecd edl 38 tdyethdh wirdh the
container. In this control, by the user sets the
number peculiar to the. ink container. 1In step 5202,
the discrimination is made as to whether the carriage
205 reaches the ink container éxchange pQSition having
been described in conjunction with Figure 18 or not.
15 If the result of the discrimination is
affirmative, step S203 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. In 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.



ink container at the correct position in the hol der
150 of the recording head unit 105, the wreless

W@ ooosmusgat i on bet ween t he antenna substrat e 1BCr/mf206dsa1472
hol der 150 and the antennasi02 of the ink container is
enabl ed. By this, the control circuit 300 of the main
assenbly side, as described hereinbefore, identifies
the ink container on the basis of the color
information (individual information for the ink
cont ai ner) In &i@¢r $8020| 8r VAL dPHAL ABNCSt bhedfiadt he
menory array 103B of the identified container is
seqtRhR P ARGyt e eblte ovf AT HE CRAWHT I SHsts igH e oh & o
identifjication is not, used for ,t.he already read
onetltf  DRBSCOTFATRTS Hors oIt br dugs g et Step 5303, the

discrimnation ks _al so made .as it er, o ot e
oL ERS PatRaft SR gt A L 188 e A-tn
i.nf j ad 0 er e a f LS
progéggéégﬁﬁgé%gb éggisgﬁfgkﬁggggro%Qiﬁﬁ%r%%??oﬁg gvghe_
been, abl&nt Qi herr £ad QUItqo @Rttt R Galidn 1M AHBHARe r
has been different fromthe alréady read out piece or
pi eces ©f tREOFEBLI@MgiRedd drhien 1dissCring Rated dshat
ink container of the color infornmation is nounted-
ast bemah bchtkopobt aiveet . t K& hartdrssy dubdtxrate 152 of the
discrimnated that the A-th ink container is not
nmoumno bder Heb @, andiet HA- aitenrepridiemtfs tdvd yinkhecortdamenf is
di scrim nation of the ink container, does _not _
10 epeeglehedt heBwridelrs i ridiec goinfaodf ciheuFsuAPEdofoshei BALn

of the ink ) . ) , .
assembly side, as descrlbed hereinbefore, identifies

(81

the ink container on the basis of the color
information (individual information for the ink
container), and the colbr infdfmation stored in the
15 memory array 103B of the identified container is
sequentially read out. The color information for the
identification is not used for the already read out
one or ones. In this control prbcess, the
disérimination is also made as to whether or not the
20 read éolor information is different from the color
information already read out after the start of this
process.
In step S304, 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



contai ner. Wien the A-th ink container is
di scrim nated as being correctly nounted, the flag F

wa@ Aoe/izdse2 f |1 ag sati sfying k=A anong the prepared/ithoges11472
F(k), k=l - 4 ) is set to 54" in step S305. Then, as
descri bed hereinbefore in conjunction with Figure 24,
the LED 101 of the ink container 1 having the
correspondi ng color information is switched on. \Wen

dth '
et he B '(;% eS8t ey + 0OFRMLESR 5411 1STHARC S hated
t 0 b ted
St hBope eI i I S R o HREE. oPne

not » £ hey v %éﬁ@éﬁ%od So$f§§EHe ﬂ“é%ﬂq%ébffﬁiﬁﬁéﬂen of

S301 (In this e I'ment e varla
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S303 is repeated. |If is discrimnated as being -

dJ.ar gedi tdanv oftﬁﬁefrﬂ@lﬁnml’tﬁoilhﬁiorﬂmmtﬁlﬂg ink
confirmation control has been conpleted for all of

f oucontkiment aiwresrs.thEn@thi ingt epn$3@8ert he
discrimnation is nade as to whether or not the main
asséhbtyimovateQodsilseing eppwpett pogiaurgredn thve Hag &
of an output of the sensor. When the main assenbl

coy&h) i §the 51%90%@61%?3&%@3 P amrgrhdine ﬁ‘%@&taequsl flags
returned to, the frocessm rou i he of Fls%g{e 26.1in

st ep(8B312K35t nce t hEP 5§ il 19%SP (HE uséPeRasas

cIo ed t ver alth h one or. SO
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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 S306, the variable A is
incremented by 1, and iﬁ step 8307, the discrimination
is made as to whether or not the variable A is larger
than N set in the step S301 (in this embodiment, N= 4).
If the variable A is not more than N, the process

20 subseduent 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 coﬁtainers. Then, in step S308,
the discrimination is made as to whethef or not the

25 main aesembly cover 201 is in an open position on the
basis of an output of the sensor. When the main.

assembly cover is in a closed state, an abnormality



When, on the contrary, the main assenbly cover 201 is
di scrim nated as being open in the step S308, the

walk@mentasgnati on i s nade as to whet her or not abdT/a20a6m1472

four flags F (k), k=l - 4 &e "1", that is, whether

the LEDs 101 are all switched on or not. If it is
discrimnated that at |east one of the LEDs 101 is not
switched on, the process subsequent to the step S302

is repeated. Until the user nounts or correctly

rendbate ihel ¢HKIRMtER e T aGaE ot diovdrisepfo fntfiigre
t he LED or LEDs_ 101 are not switched on, the LED or
LEDE® o%mﬁl;ﬂ'eeli?nfk3 AR FRrERFE R ot & MOSS iid iy tidredg user
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'S process operatron s COITp ete
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Figure 26. Figure 28 shows a state (a ich all of

the ink cophahnebs ane @ewceg&kﬁé FRENG &N 8k s §ORB Gt cover
positions, and therefore, the Ds are all sw tched

on, 20especdi yet ymiRefed raHpdiack dperFiigund 26t ef 15308,
the ink container nmpunting confirmation control (step
S208hei sexerim bkt ot hies alroike -ade 3oy iwhed heanrer nathell of
discrimnation is nade as to whether or not the

conthel fowr nbrags |5 Conplletled; “ams y'1 "whéthiedr isr, not
the ink containers are properly mounted, in step S204.

10 f vhetheunthegERs ol O s2re rﬁlrﬂatséﬂ%?é‘e@eloﬁ’g%o ., If it

15 the LED or LEDs 101 are not switched on, the LED or

is discriminated that at least one of the LEDs 101 is
not switched on, the process subsequent to the step
S302 is repeated. Until the user mounts or correctly
remounts the ink container or ink containers of which
LEDs of the ink container or containers are switched
on, and the process operation ié repeated.

When‘all of the LEDs are discriminated as being

switched on, a normal ending operation is carried out

20 in step S310, and this process operation is completed.

25

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
switched on, respectively.

Referring back to Figufe 26, after the ink

container mounting confirmation control (step S203) is



the di splaying device (Figure 17 and Figure 18) in the
operating portion 213 is |ighted green, for exanple,
w@nme/i1znsst ep S205, a normal ending i s execut edpEl/IRDEB11472
S206, and the operation ret8irns to the processing
routi ne shown in Figure 25. Wen the abnormality
mounting is discrimnated, the displaying device in
the operating portion 213 is flickered orange, for
exanple, .in step, S207, and the.abnormality ending
proggsgqugcéPr?%% %B?Yeagﬁs?ﬁ%??dt$%p%%%¢aqV%n
retur : SSi utLne.s ' I 5
e T R R R
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is also effected on the display of the PG

si mghbanaeUebMtalReFk 04FE BPopd¥hEP hdientdtk, CONtAIdIers204.
nmounting and di snounting process of step SIA is
gonplfetad, mbhrt dhgsranenal sepimSnaBe® &S B nvdheaidieiaor
not the nmounting and denounting process is properly
conphet édsphagirgp &02cel {Fidperabhivrared iEdgure 18) in the
di scrim nated, the process operation waits for the
useppesatpes phethenn2hssenbl yokosdrgdEn, dinr igkample,
response to the opening of the cover 201, the process

of BRE dPeptePF2P3 st arPEBa L oCRABRT p DR Het dhetkep
in cgﬁ%unction with Figure 2 6 is rgge ted. Wen the

pr opér °modfli hge oPPRERDLAR | AGEPFRtelss TR dRRGS TR ed

(4D SEP A Bpckie, T Eesa1Bb LS i, W UEEoAG 8k
mounting is discriminated, the displaying device in
the operating portion 213 is flickered orange, for
example, in step 8207, 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 a host PC which
controlé the printer, the mounting abnormality 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 S102. 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,



S103, and the discrimnation is made as to whet her or
not the cover 201 is closed or not in step S104. |If
wo b@enemet t of the discrimnation is affirmatirer/irdes/311472

operation proceeds to |ights9validation process of step
S105. In this case, if the closing of the main

assenbly cover 201 is detected as shown by (b) in

Figure 28, the carriage 205 noves to the position for
light validation, and the LEDs 101 of the ink

conf @i Hadk EF%C%%%C@%%ﬁ%kPedﬂﬂ?IQQﬂﬂuﬂﬁﬂ%Qﬂanﬁh Figure
process is intended to discrimnate whether or not the
properis hBBREEEY T nk cont ai ners are nnunted at the
correct po%tlon?1 re%Eect vel gl L SmE g s
the structU & tﬁé nk COHE |ﬂgr8 a?% RBE %ﬁghpf%%?
config p [ ependi.
theI%o#%$é£g$§?%gg& con%ﬁﬁﬁé tﬁ%#%ﬁﬂg ééé) déf%% Tor
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nmounted at wong positions. This is for the sinplicity

of &B0Yf aghyr tRE @f séhEnidde CaNtial Refadedi 8% whether or
Therefore, there is a possibility that ink containers

ar enduthedcatre W 20y FOSdIdsis.orThertefior estdhesoaght 1f
val idation process is effective to detect such wong
nmoubh ¢ nge andt oo Hothé yd i der iusiera tafort hies eafehitrmaByi wehi $he
and the efficiency and | ow cost of the ink container
maneera bt Pngpaeecedt orpl liishdd wilicatiion prwstess of step

requi red to nmake the conflguratlons of the ink |
1ocon$3a‘i7151er SLTi i iey saserr dih éBehCoPRaPIdepefBENH2SR t he

assembly cover 201 is detected as shown by (b) in
Figure 28, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink
containers are deactuated..

15 The light validation process is intended to
discriminate whether or not the properly mounted ink
containers are mounted at the correct positions,
respectively. In 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 ;ontainers 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



colors of the ink. Figure 29 illustrates the |ight
val idation process (a) - (d) , and Figure 30 al so

WO bdosszasst es the |ight validation process (a) pPCK/#B2006/311472
As shown by (a) in Figure 89 , the novable carriage
205 first starts noving fromthe leftha-nd side to the
righthand side in the Figure toward the first |ight
receiving portion 210. Wien the ink contai ner placed

at the position for a yellow ink container cones
- oppbSelOot bLY hENE i P3]T I%l%ht(her CEE ngBéfoFPrlénangOth‘é

f t t he LED 1 of [l i nk
UL S TSI T
k th t f { d t

oo 1Ea 8551 AL 1o BB I e curg on

W tPeghg%S @é‘ nyPenc i e d rﬂ&@?ﬁ% diS dHleaqed at

the correct position, f he recei vi ng

POr LHAP, 248 segeEvesedther ol ady %Bﬂéle &e%gnb%g $% the
that control circuit 300 discrimnates that

contgives b¥ tsenbanied at the correct posi t| on. Wil e
novi ng the carriage 205, as shown by (b) in Figure 29,
when the i kguort 2oned 1pkacedeat thhelpgrtt vobidetiaen
magenta i nk contai ner cones ‘opposed tothe first |ight
recerocagspoal i on(@10,arad sigate fHt alctaiatlilng tirlag elsEDhe
101 of the nmgenta ink container is outputted to
swi teghtt vehiaatien Rexprihe(dn-stédle for a
predetermned tine duratlon simlarl In the example
10shown in t K BMGHRelYt He)i AR géﬁfléﬁnég | Mipsmovable

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 opposed to.the first light receiving
portlon 210, a signal for actuating the LED 101 of the
yellow 1nk 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 a magenta ink container comes opposed to



nmounted at the correct position, so that first |ight

recei ving portion 210 receives the light fromthe LED
woxoshmsse by (b) - (d) in Figure 29, the |ightPiBIP2006/311472

em tted sequentially, whilelchanging the position of

discrimnation. In this Figure, all of the ink

containers are nounted at correct positions. On the

contrary, if a.cyan ink container 1Cis erroneously

nounted _at a E05|t|on for.,a magenta ink contajner

(
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timng, so that control circurt <300 scrfﬂlnates t hat
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ink container IM(right container) . Correspondingly,

I f acungeat ati tke contatserpdM & Sorel ranequsd yr imamntiechht
at a position for a cyan ink container 1C, as shown by
(c) reneEvgnoep80t idhe2 LEDrdOdi vés tttes i nighconfaimerhd MED.
which is opposed to the first light receiving portion
210Assshovacbyatled, -bdd) t e Fhkueomdi rere 113 gvuntsd

at another position is switched on. In this manner,

t heePi §hedvasTasn t dal by oceBsl o eherP ¢ orte ROTHFiqn tof
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cqntalners are mounted at correct positions.

On the contrary, if a cyan ink cohtainer 1C is
erroneously mounted at a position for a magenta ink
container 1M, as shown by (b) 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 atvandther pbsition is
‘switched on. As a result, the first light receiving
portion 210 does not receive the light at the

20 predetermined timing, so that control cireuitIBOO
discriminates that mounting position has an ink
container other than the ink container 1M (right
eontainer). 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



contai ners not nmounted at the correct position. If the
nmounti ng position does not have the correct ink
waont/ataser nounted thereto, the color of the iFK/JP2006/311472
cont ai ner erroneously nmountzd there can be identified
by sequentially actuating the LEDs of the other three
color ink containers. In Figure 25, after the |ight
val i dati on process in the step S105, the
di-scrim atio LS s _to,_whet her  or not
Vel PaEEPbACpr BebeS RS pRoptRFS i erte oot o ther

ste 6 n rQper conpletlon of the |ight
vaIEaafléﬁnyggdﬁégﬁFﬁFﬁa?ed the di splaying device in

the operatifg ford i;oih i3 d'tt§1ne| 195ed viR BEeSB, [ohcess

exanple, in step S cess en

ot hgk thapde anEB@leE§k891t33@®S&ééé&fﬁ%é“%ﬁ@h@eiQQ
abnornmal, the displaying device in the operating

POT bir@BC213ei Sof Lnekened ehangek atost£MM&SI09: and the
LED 101 of the ink contai ner which is not nounted at

t heceatneatrposbti mpuanddwht chhdasobeert iglenitfored iIF the
" the step S105 is flickered or switched on in step
S10Bouhhihfi por@hfen, dehennoheharsertiopersr tdet nain
assenbly cover 201, the user is notified of the ink
contankainghi BANStAGt theunted Bhe terleprokcthpokiki on,

so that user is pronpted to renpunt it to the correct
posFPPBﬁln?FgﬁFé°§§°P§l¥ ?PBQF%%aFQeF?IQ@ﬁrQﬁ|¥%F%$lfled
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color ink containers.

In Figure 25, after the light validation
process in the step S105, 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 operating
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 S109, and the LED 101 of the
ink container which is not mounted at the correct
position and which has been identified in the step

25 S105 is flickered or switched on in step 8105. In this
manner, when the user opens the main assembly cover

201, the USgr is notified of the ink container which



amount is first checked in step S401. In this process,
an anount of printing is determned fromthe printing
walaioa/1mi8st he job for which the printing i s goi POI/IRE#311472

effected, and the conparised is made between the

determ ned anount and the remai ni ng anount of the ink
container to check whether the remaining anmount is
sufficient or not (confirmation process) . In this
process, the ink, remaining anount may be the anount

det L8t BA® YKL Gt r'di® FHARTE TP 1 Arhe Svading tofrser
ne 16 HRERREsd T R o 1T oG s B GE

for the I niended B oL RORgE. o ony e best 2ol e

confirmati on“process.
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S405, and in step S406, the LED 101 of the in

condmbuet is contad i@ e imsddd gent. anpuphi 9f ptbeess,
ink is flickered or switched on (abnormal ending) .

Whean t dreoweic o5 fli prgi roeivicc 6 5§ lettenmecieed fidioctdh tadeh@stinPEng
whi ch controls the recording device, the ink

r endd hd nganumnt Jj oyt dae witiisyil ehhed pori ntthievgdiisplgayingf tohee
PC, sinmultaneously. 3 . Qher Enbodinments (Figure 32 -

Fi gREECSUgd, 1314 Hde jqospagrifsedi rignmagies beitbegni thehe

foregoing, the first engagin ortion 5 provided on
10 § teréﬁned amount ané;é%e %é%aining amgunt of the ink

container to check whether the remaining amount is

sufficient or not (confirmation prqcess). In this

process, the ink remaining amount may be the amount

detected by the control circuit 300 on the basis of
15 the counting.

In step S402, the discrimination is made as to
whether the remaining ink amount is 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 S402 indicates a
shortage of the ink, the displaying device of the
operating portion 213 is flickered orange in the step
S405, 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



the ink container rear side is inserted into the first

| ocking portion 155 provided at the rear side of the
whododezyssand the ink container 1 is rotated abecit/Jrdoes/311472

rotational pivot which is ®he inserted portion, while

pushing the ink container front side down. Wen such a

structure is enployed, the preferable position of the

substrate 100 is, as described hereinbefore, the front

side which is away, fromthe rotational pivot, and the
fi r SRORPFHPAY kB 5?%@1%?%%% %%,gla%i%sh@ﬁ it BG.ght
enittingFgorti0f¥101 for directing the light toward

t heStPFst*I'FGRE ¥ ecei ving portion 210 and toward the
usegzso§¥§§_§@§%g£%$@%§J(¥4 $&éf§§SMQ$%%ﬂ&§ Q

according in so cases, posit'i‘on

preferred by the sybskr @h%,o@%eweegieggmea ;Hq%ééd

by the light emtting portion are erent from each

Pt hebredeprYdi fHe 0N ke Shdakeing 6500f1dN& id¥ovided on
contai nér and/or the nounting portion thereof. In such
a Ccagre, ihhRecsubsinat eredd ¢ he | i ghtnamtidd NhtROMHOFirst

may be di sposed at proper positions. Therefore, they
arelnokingcpsshiohylntpgral ded tdt edoh widrerside guff eche
32 illustrates structures of an inkcontainer and a
mouhtildgrpoand obhe hietleoforczonelf Ny 19 mrfcttssl about the
enbodi ment of the present invention ((a) - () . As
sho®AtByipaRli pivpgurkldp, 1% Hehe nkgommed marBen.ofvhile
this epbodi nent, of the presen invenaéon IS
10 pushing the ink container front side down. When such a
structure is employed, the preferable position of the
substrate 100.is, as described hereinbefore, the front
side which is away from the rotational pivot, and the
first light receiving portion 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 eyes are integral with the substrate 100,
éccordinglyu
However, in some 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 thereof. 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



provi ded on the top side adjacent the front side with
a substrate 600 which has a light emtting portion 601
weoviassl ED, which has a pad 602 at the top rBeEE/JP2006/311472
portion. Wen the light emé$ting portion 601 is
actuated, the light is emtted 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
car PRFRINGHerNE h2 RAMRT Hi® RYUHEN ¢hrrdrfa grsmindiag, to
the light emtting portion 601 is controlled, so that
r ec%?%lg}h%r dePedlEee @hntRibtRE 5 Hite datEaTH: i
inf?r tion Lelating to the ink container 501 fromthe
conf &t of (The i ght received by the light receiving
portion. n the carriaqge.is.at the_,center portion, of
t he scannyﬁg F&ﬁ&@,% o#a xéﬁpFé?ufﬁe3?Yg%geeﬁ?%tFﬂﬁtalner
orthon_ 601, i 5/ [ ; 1S [,
g e R g A L
i nforoRi 408 &€l ahd NGop Oside ddja &Y alers Rk @RS ith
readi |y recogni zed by the user. A's shown by (c) iIn :
Fi gair euBtrd e 680058 g headh uni ght6QaniGaid $RFtdon 601
hol der 650 for detachably holding a plurality of ink ,
consachess LEDD, whihch heexaampaed of02 her Rilgurte)p rear
recordi ng head 605" provided at the bottom side
t hepeotioBy thent ithg tlHghitnlemgottiabneprs@oni AOfLhes
hol der 650, an ink introductjon opening 607 of the
1¢ ecafbidgetheabnsi Hedhocht ittt acheawaiet W tfgrant side.

portion of the holder is connected with
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 recéived by the light receiving
portion. When the carriage is at the center portion of

20 the séanning range, for example, the light emitting
portion 601 is controlled, 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 (two, in the



an ink supply port 507 located in the bottom portion o
f the ink container, so that ink fluid conmunication
w@zatov1zssest abl i shed t her ebet ween. The hol der B&0IR2806/311472

provided on a rear side theseof with a | ocking portion
656 for locking the ink container 501 at the conplete
mounting position with the engagi ng portion 655
(rotational center) at the front side. Adjacent the

| ockin ortion 656, there is rovided'an<ﬁq%enpa 652

t

f or SXBRHRLRI B4t FBR FEHIBhe JUBSTILRE'BOF Hht 2itha Ry ided
Wh t i nk t ai, 01 i ted tao th di
nead CUNEE BO5OPha PRk tBSAR el noP B i W HEd L0 t ne
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! h_e user pres_ses [ _ ' | oONn O
theobehiﬁgn%@wn%& kBl rebdeaing thead el asi tscHed Ne the

hol der 650 to bring the ink container front side into

£NgagaERNHoW bR bBeteBHAgE NEhPXid1 & 6565 @ndde: &0l germ
650. Wth this state, the upper portion of the front

si danofinkheuppkycept-ai Ber bOdatesd piresses bowessl ddecion
rear side, by which the ink container 501 is nounted

i n tiiethel dek wbhnkeinetrat sagthat tivek df hveid i @smmunication
i ndi cated by an arrow about the engagi ng portion 655.
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501 which has been conpletely nounted, wherein the ink
suppPF9Vpere SD72angarheifakthiekedtuet b olrfking eprtion
are6§%ngect?d 0 eacg othgr, and,thefg?{ennai§02‘an '
14 he 6afit ERRa 855 M tRPOLRK  CORERIGE ML at the complete
mounting position with the engaging portion 655
(rotational center) at the front side. Adjacent the
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
recording 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 side -of 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 501 is mounted in the holder while rotating

in the direction indicated by an arrow about the

engaging portion 655. Shown in (a) and (c) in Figure



The structures of the engagi ng portion 655 of the

hol der 650 and the | ocking portion 656 and the
w@grsemssndi ng structure of the ink contai ner BOLIRIEES11472

may be properly determ nedéby one skilled in the art.

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 the top surface, but

this is not limting, and it may be inclined as in the

fir3d2 &nbber et CHiraigmot@l tHehdiaferows0 compleely

structural nenbers r Iatqu to it are naot necessarily

dtini i

pr oVPHEREeR n YRR fih KRR PPThol @Ybdis ddtk
f Fi 32 st d t
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Ot heL ! 9ehbi s enbodi ment, one of the units is a
cart%? ge for black ink, and the other is a cartridge

for yell owrneagerthatardsCyanthekenqgihenhoLderi680668Yor
be provided with simlar structures corresponding to

suchha Bblaet UsR0 drd tihe Bedothdapdrt idre aatamel the
circuit for the light emtting portion 601 ,disposed

on tberéspondsnglestmycther roli dedainla qurdpeimeposittli egnde,
on the head unit. For exanple, ‘a control circuit is

pr ova dele opr eprer by ide treyrrei nedi by suisstekitld dehviimg hen art.
integral recording head 605, and the wiring is

10ext ERdebet exafRl ¢ i YW tihy) PeFiion ©BmL . substaiade £00

case, a driving circuit for the i ,
-fs providedgon the top sur%gce of the ink container

501, and extends in parallelbwith the top surface, but
fhis 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 caftridges) 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



recordi ng head 605 and the control circuit for the

light emtting portion 601 are connected wth an
we@bkmetizasgnl contact portion on the carriage thpOLgR@IB11472

unshown el ectrical contact éportion. Figure 34 is a

perspective view of a printer with which the ink

contai ner 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

numBraPsPEEPER BRBOLGT AR n?™ shbw$3C Ry e FOF rtpmple, a

Figure,18.are._assigned to the. el enegnts,having the .

cor FEB5ERA RGTFARET F orRE PR ERE SCRnt bt HentL T e Tt

det ai crLption_ th ' ] ! '

o1 matPe o e ania8 ek FhFELraf SERLEhS Hoad con

501 ot ak RLNY<b hok, +an n 4 t.al _ .

SOLENN Pavi g Fat ooy ol ecbamoiar T shanbar e portion
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are nounted in the holder of the recording head unit

605 reaotrtieénganeaage0 205and nte@ckowf rdhecivdait for the

contai ners, as described hereinbefore, the LED 601 is

provided emiatsepapateiomnbelr drencdriescsidastwidtle,arand

the user can see the LEDs 601 at the front side when

t heeilrktednrai aentactnpont éon aen t e esatvaimge fdsiauen.an

Corresponding to the position of the LEDs, a |ight

r ec8Ny ﬁynpég?PBngﬁb FQnproOVi BREC I ¢ he nei ghbor hood

of one of the end portions of the novenent range of

¢ he carri ade-BHS Hi d&r & PSLsPestddRetdelcOSi aePyiBRAY

(a)wégg Jhich the ink container according to said another

and

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 aré assigned to the elements
having the corresponding functions in this émbodiment,
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 605 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



schematic front view (b) of an ink container according

to a further enbodi nent of the present invention,
wobmse29sst he first enbodinent is nodified by ppemiregos/311472

the substrate and the lighstvemtting portion at

different positions. In this enbodi ment, 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. Simlarl [

y to the foregoing
enb SRR atth§h§u6§FP§PéeléesP§lBPovi%‘éﬁr%’i?(ﬁhjglng to the
ORI S G EP5eat SEABEOFgLeoRAIR BAEF Lt L 1s
o RSP T e he pBRoBRESHARY HRa PReCBhbeRTa: o
ORI Rl bheElEpt DSBS B 00 oBePLebloo0q,

that electriggsigned gan heHdmansi tded therebehvween 4
Designated by "3His a hole fornmed in a base portion of

a suyppeaitie FRFher v3elo (BXt 6AdahhenW EbABaPREL T RESing
- 2 along the ink container casing. In this

enbadi @efurtheen eibedinght efii thengrpeeht 0dntOAtibis,
.actuated, the light is directed towardthe front side.

A | wdletreriexc éihel g rpor embnd2tOntsidi mpdsEdledtby placing
position for receiving the light which is directed to

t he thieglsubist rale Pndutbeadjiabbnemanténd pérthen at
scanni ng range of the carriage, and when the carriage

19 ac&d fdgeend pOSIEiBAS -t he |ight emission of

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 proteétion from the ink, and the substrate 100 is

20 connected with the substrate 100 - 2‘or'the light
emitting portion 10l‘by wiring portionl59 - 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 along the ink container casing.

In this embodiment, when the light emitting

portion 101, is actuated, the light is directed toward



the light emtting portion 101 is controll ed.
Recor di ng device side can obtain the predeterm ned

wo pdoenzosgi on relating to the ink container 1 fronyrdoes/311472
content of the received light by the Iight receiving
portion. By doing so, the recording device side can
obtain the predetermned information relating to the
ink container 1 fromthe content of the received |ight

b i gh i Vi ) ti . W) th i N
o7 HRE Efk, SEERL 1 b dhette o ety bigsen pap” i’

| t Li ght 1 tti ti 101 . ntrolled
oy IR FBRoERoat 8, brEThobh el St el i e S iy
y t asit [ .
el e AEERSPERat AL BESEE S AT BU R g enc
theo¥sehe Eethgn§6rg§%§t Sehematd £ 51 dee Vigw (fepNd, 2

schematic front view ( of an ink container according

40 dafpdhfkedagrbodiABN: Pbs Tt Wk e B3R 1iyHidnission of
enbodi nent, the light emtting portion 101 and the

subsheal e5RO em2t 8UPPOPOIOifon t10HArEs pEavti el o, a back
side of the operating portion 3Mat the ink container

f r oRecgrdéngt Hevoper af dagcor b tomi 18 M Hoe i puge ddie= ypaintd don
mani pul ated by the user. The functions andadvant ageous
ef f eefervatinhsretdbingene the ime caneaiaser hle from the
f oregoi ng enbodi ments. According to the enbodi nent,

whefCPRENEaPFi hB® FeCptweddl BNt HY et evi gt tiasapioring

Do SERIRLNO, £7098 ] S CYAPLR S ) g o LU0,
obtain thé predetermined information relating to the
ink container 1 from the content of the received light
by the light receiving portion. 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. 1In 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



operating portion 3M of the supporting nenber 3 is
also illumnated, so that user can intuitively
woarmden®ggnd t he required mani pul ation, for exanpl/E2006/311472
exchange of the ink contaifer. The operating portion
3M may be provided with a portion for transmtting or
scattering a proper anmount of the light to facilitate
recognition of the illum nated state of the operating
portlon 3M Figure 37 is a schematic side view of a

mod? wat%g@mﬁ ehfethe af r‘Ub*tsureé“tl?fleflegjﬁr &r3s5 then same

th dj th bst ratel OO, - the |ight
i 2T e ?E?%?ﬁﬁ%ierﬁéjo%é%ﬁg%d Brcar %ht” .aEeo'fg
theqrg atl t|o 3Mof ltahes Ci ogr{e +
The"SUnstT ° st af 5‘ eI c&l‘l‘t er

t
thr%%%ﬂgom e%%arf?ﬁelﬁnﬁc Rl ggfsf’veﬂ skl o%tr}llt gignt
SUPERT {4 gy Eaber o3 Pyr a3 ML R I 3heredore, the

ext endi ng al'ong the supporting nenber 3 . According to

t hi Sp@XAAUE, pd et SRMBY ask AHAGRYD rRFTRC i nd® i3t A s

Figure 36 can be provided. In the structure shown in

Fi gal $o 3b] turkirgated 37s0 at}faheméﬁre dain riintedhlier eQRFPC)

may be used, by which thesubstrate 100, the wring
portndert Hhnrd X andredpel sebstaratel @D on2 ey lbxaomde,
integral menber. In the foregoing enbodi nent, the

| i ekehangp|gf siixe ek scataidided Ebat pna@at,lQQppoytlon

type wherein an anpunt of the ink ejected out is
1osub%¥dPﬂY NG yprov1ded 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.of a
15 modified example of the structure of Figure 35. 1In
this embodiment, the substratel00 - 2 having the light
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 portionl59 - 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 - Fiéure 37,

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



conti nuously supplied to the printing head with the
use of an ink container separably nounted to the

wo soenzhssyy head which reciprocates in a nai n- SEEIFR2NG/311472
direction. More particularly, the description of the
foregoi ng enbodi nents has been nade with respect to
the ink container which is detachably nountable to the
recordi ng head which reciprocates on the carriage or

the |jKke. ,.th t in ' ' | i cabl

o SHBEREPERT Lot BB pY P CORTRR C YHores - CheThhe
t aj LS+ hAt I[ly fixed to th ' head.

EverChrEReEah0a o5 oTetn PF{ SUhe! MEURET hd BBRT 11 on i &

not correcly, e 1BealiRg Negddifealyesndaiadqlol supp1y

anot her color, or the~ord erént co

eglisenn ks dhifgreny ééﬂ&ﬁ@&@rmf%@ ualﬁé};’ﬁéjﬁean

ej
Wwith"the result of deteriorated recordi

PrespBLnkNYENthONihk apottsabber tos anad hetncontipuous
supply type, wherein the ink containers are separate

f r osohbenteasl di sigphebes, tarehprpvimechq@thddxedith the
positions in the recording device, and the fixed ink
contaenefsaanink heormassbne At eepa erol Wimguieatist @artehe
connected by tubes to supply the inks to the recording
head§corfaiag npeddryhtent BeaePEoohieh Hre@ main-scanning
fluidicallybetween the ink container and the recordiQ%e

hea81fE§FThOR: cdITi% @0t e adcr dihfg dessd it ion of
LG R0E B US98, 5.2 RELSREEL e, Yo o 2 DLy
enb%ggnﬁﬂk ggnngng£e§§féhipge ééé%hably mountable to the
recording head which reciprocates 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 ordér of different color ink
ejections is different from the predetermined order
20 with the result of deﬁeriorated recording qﬁality.

The present invention is applicable to anothef
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 associated recording heads are
connected by tubes to supply the inks to the recording

heads. Intermediary containers which are fluidically



In this Figure, designated by 710 is a sheet feeding
tray in the formo f a cassette, and the recording

woredoenzmbs are stacked thereon and is singl ed BeL/JP2006/311472

85}

during operation. It is fed3along a fol ded-back
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 b y a guiding shaft 807, and is

r ecPPrBeaR et @l MG TR JRLH rfgn%htg?ét IFPrHRg higaghimsy
the recordin ef fects, scanni ng and recordi ng

h
opé?%t?%ﬁﬁl?gTﬂg & S B AT & (GHdE Sy heads

o f respectj.,ve coI%rs. The recor%%gg heads hav

e .
i nt er medi ary 985t aonéPs 28 PEKSPET gYifFaRt ®18%Anter
conf aj ni ng ck i ' a .l nd _yel | ow
[ nk{l%’gg e?:‘?lél\%e%(y%'_ e |I?1€?eérérr]ééodr| a_r% cr:]%)ontaa%lé:%élear%/e_
Supphb6di b4 b &P%@Eﬁég&m el ey, | arge capacity
fixed containers 701K - 701Y, respectively, which are
det achabl y mpyntied ratuael i ¥edipaateanpof 71 e appasrias
Designated b y 850 is a f1exibl'e fol | ower which moves
f ol fewtinggt beayomensnd fdrr hef cardd sgs t803.anthehe
foll ower includes electric wiring portion
forteansding i mgtet ety iaresi gratised e orespectisveingled
recording heads carried on the carriage, and a group
of owk dupphy eRextiextendi nigs fieamalvand iaxddlded-back
containers to the internmedi ary containers. The group

10of £RRALUPPPILR ubes? i%CFr NG oF DRI IO ) wihie ieh & he

15

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
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 containing black ink, cyan ink, magenta ink and yellow

25

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.
Designated by 850 is a flexible follower which moves
following the movement of the carriage 803. The

follower includes electric wiring portion for



group of the fixed containers through unshown

communi cati ng tubes. The recording operation in this
weniedzasent is simlar to that of the foregoi NBCT/IP2006/311472

enbodi nent. In this enbodi ment, however, the |ight

emtting portions 801 having the function simlar to

t he above-described [ight emtting portions 101 are

provi ded on the respectlve fi xed containers 701K -

{or LhePRoi FROTE SParbeif Tl Lesti oﬁ?%%toﬁ?glo
el pe S6annL 00, 088t aLi o i3 A avlged Ay egﬂedrcaf 298

803 a mechanrsm the presenc ébsen 0

theg Enkyt EGg?i?SE’ WGEs Oéx@é}%'}&‘geog tnL I nk

contal ner an e proper ness e rmuntl ng of

eacBoptat Rerki xgdt goNt @i HRESA ITDAK corfttlid S5 detrﬁ%t §¥oup
in the manner simlar to those described in the

5 or @egotng, sapglyheups edes ernr fladh € abniln opes@dd Wikh the
- are carried out. The user can observe the state of
i ghtoem s§i bheofikbe tomgtdirermg tihngpyogs turesh@Gi and
therefore the infornmation relating to each of the
fi xeompeniadhéng Thee$i xed contai ner may be of a
sem - permanent type which is not ordinarily
det ashabl e, Thfl H&FoFWdndacpasetiPReinnkhils rEpPARMSAEdLS
into thg?lnk contai ners when the ink is short in the

conPHhERE. CThENRE Rkt e BT AH S detn s otthis
ar eREGRAPFYC SHERCERFULLLY okt Ge SRHT T OsbIReRG opp 801
|ntﬁ£9}£599£eSEQRL¥lon 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 présenCe or absence of
the ink, the presence or absence of the mounted ink
container and/or the properness of the mounting of
20 each of the fixed containers 701K - 701lY 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,



type or so-called pit-stop-supply type as well as to

the continuous supply type using the tube. In the
W@rdoe/3198g2 supply type, the recording head i s provirees/311472

with an accunul ator for retain a relatively snal

amount of the ink, there is provided a supply system

for intermttently supplying the ink at appropriate

timng to the accunul ator portion froman associ ated

I whi ch f d he and
whi SRS Rt SPRN a0 Léf‘%\%?v@%e%'&lf&estarrﬁfﬁr%ar iqthe bk the
The. i pk d I
niieRoppheRLkaEtoubEhy s ERE Ths shRlh ary H8neariginers.
fromthe fﬁ%ﬁg %%b@%rogAkhﬁgngﬁb Sh%enEhﬁs not limted

i nt er medi ary CO al ner an e Supp y source contal ner

”Hytgetﬁgn ﬁ&tgﬂp%% game of s . t%‘%‘&?a%t%%@@?i? such

val ve or t e like his controll be open an

£ 0gerbhor Gp8BES e 2R Ui 8S9TWEES drhern & rrpitaRat tIUPNG;
Anot her pit-stop type is usable wherein the

i nt e?p@dbar yoceat abaepipostowrsusplpr awstechsMidlila as to
gas-liquid separator filmwhich passes gas but not

| i quhd, cbheianousnstpelgonyee nesing Suettiwred Irhridiegh
the filmto supply the ink into the internediary
conpatnetoprgupplgotisea ehe cxgeoniyg dreadi s provided
substrate having a controller and the |ike, according
to WithreherCERBUURRRAL ¥ ¥HeA bt exoitlathiviaky cimalds

shown in this Figure, the controller 1 3 conpr. ses n
19 CREBHEF of fCFPEULE (| FEFTETRE P IRBAS T et

103g%r 1nterm1ttently supplying the ink at appropriate
timing to the accumulator portion from an associated
supply source which is fixed’in the apparatus and
which contain a relatively large amount of the ink.

15 ' The ink supply systém 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 solenoid

20 valve or the like, which is contrélled to 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 liquid, the air in the container is suctioned through
the film to supply the ink into the intermediary

container.



a high frequency nodul ati on / denodul ati on and vol t age

source circuit 103E. The I/O control circuit 103A
waemntnos t he di splay driving of the LEDI A i nPCT/JP2006/311472

accordance with the controli6data sent through the high

frequency circuit and the antenna fromthe contro

circuit 300. A LED driver 103C functions to apply a

power source voltage to the LED 101 to cause it to

‘emt |ight en t signal ,supplied fromthe 1/0O
control ci &ﬁufelg§Aﬁ aaf”'cﬁﬁéh 18PEP™ Phefefgpatrate

wh 1€ S] i t / Q control circuit
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di ffiarentsfrogutbe £hestospbodioentiod nedistidders is/o
not provided a nmenory array 103B. Referring to a

41 mcegrebar tiofulft gur po40cTRND) entdm) nentEMddibers 103C,
descri bed wherein even if the information (col or

i nf ar mighofirefloenexanptie) at somot ddmosdadl 4 thi drhearmemrytage
array, the ink container can be identified, and the
LEDs®0tcef ciheuiteh®3Ei ed i nk container can be

actuated or_deactuated. An |/ O control circuit 103A of
the controllher I¥63 comtiied icikcedit A0RAr conksedisveset he
start code plus. col or infornatéon and the control code

ar eS4EBHAY e Wt cPockR8i Yhat O ek 1R tdRN G th the

posenbly sidec control Locult 300, hrouah & sional o,
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 I/0 control

15 circuit 103A is at a high level. Therefore, when the
signal supplied from the I/O 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. Referriﬁg to a timing chart of Figure 40,
an embodiment will be described wherein even if the
informatibn (color information, for example) is not

25 stored in the memdry array, the ink container can be

_identified, and the LED 101 of the identified ink

container can be actuated or deactuated.



(Figure 20) . The I/O control circuit 103A includes a

command di scrimnation portion 103D for recogni zing a
w@oovbitzes: on of the color information plus thepcom2oed/311472

code as a command and for determ ning actuation or

deactuation of the LED driver 103C. 1 The ink

containers IK, 1C, IMand |Y are provided with

respective controllers 103 which have different

mrand di i.m.nat i L 1 d . th
For cont r o1 g Ck AEPeRCBnd \CRRLST LPRE DEO: P8y cPRBroL Tor
[rzesgggt éﬁetﬁgl ohR Dy, 16 of randanry }hzah%%ﬂﬂq code
igure 40. "Thus, the respective command di Scrim nation

por1i Q8S-393P havsrtde Sieshestineg ddirddudge are |

information (color information) ; the information is
conpappdi it hithecLatorsi g or natk oy te rjiptdednbly
command; and various operations are controlled. Wen,

f or sexanmpbet réhec bt assEbE yrdugm s disyrizagatiher pATzh
the start code the color information plus control code
000180gundi 2@} i v&hef IKO Onfrorolt wimicmg tod 08ReibEDudks a
the ink container 1K, only the command di scrimnation
por cPomangd3di sfrimna or arral et 188 hdeaptrdaognsiging a
that only the LED of ink container IKis swtched on.

| n €AMB1BABSEN nehtthe eo kot 1o PERat HUB Male thye control

havestructures which ar egiff rent dependi ng an the
Col 6PEC Bt 2 aF eTIRRAAETHS To AR BHbVA St 617 e

Qi oBFFATHALLBR Bor LTortaRan  Cet shoqr | i EFGurerao,
naycg§¥giﬁe2gnfkioﬂcpflM and 1Y are provided with

| respective controllers 103 which have different
command discrimination portions 103D, and_the.commands
for controlling the ON and OFF of the LED for the

15 respective colors have the.arrangements shown 1in
Figure 40. Thus, the respective command discrimination
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 together 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 portion 103D of the ink container 1K accept it, so
thaf only the LED of ink container 1K is switched on.

In this embpdiment, the controllers 103 have to have



di scri m nating not only the conmands i ndicative of
turning-on and -off of a particular LED 101 but also a
weorandsALL- ON or ALL- OFF indicative of turPpiTige066/311472
and -off of the LEDs 101 ofilsall of the ink containers,

and/ or a CALL conmand causing a particul ar col or
controller 103 to output a reply signal. A s a further
alternative, the command i ncluding the col or
informatj on and the controtfcode sgnt fromthe

hosEHBRG AT Ee WOTT of L8 FELFTES0D TOPTRELTRKORORDE] FRFOTS/
1 t b i ) i i h | .
i n?tg\thore g?\%&@&#%\%ﬁ oll.qpa{headc V{Sg fﬂeonf %)efo irtr}ﬁée memory

FroretTon (1 ndiv nfornmation) 1n

conLaj 06T 104 24 hese Wrckys dfeddput ted comrand i s

conver Oor process in the controller 103, and the

val ue provifged RamdnteaykbrohihB€i6ANKBEEEOA 163D, as
conpared with the predeterm ned value stored in the

STENBRYwARl { AYF1§3Ee 010 | hea e otEXBNth df gedd i8hadd on

portion 103D. Only when the result of the conparison
cordespphdsndoitdengr edelterttienerbnmedratd dmd itdae ilvieDoifs
actuated or deactuated. A s a further alternative, the
si ghatnseaqtof r amd t hef hredh agzserblousddEl lddnvertt edso a
or processed in the controller 103, and the val ue

st opemmandt Aol nedibrgarkldy- 1038 Brdiat ictintdh & Wedidoion
portion 103D is also converted or processed in the,
con?p@| Teff 105, thnelEdhvidtt Rf dhels & - Reondut &Pntadders,
onl ghen the result of the conparison corresponds to

1 he Bt £aibt Br i HeCCYRIET orf SRS LIS Tt St ik 6 OF
dea&éHé%S?ler 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 directly compared with the
color informaticn (individual information) in the ink
container. In other words, the inputted command is
converted or processed in the controller 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 assembly side is converted or processed in

the controller 103, and the value stored in the memory



Figure 41 is a side view (a) and a front view (b) of

an antenna, of a further enbodi nent, provided on the
weontnmigger substrate 100 nounted on the ink ceri/amner3ii472

The antenna 102 conprises & coil 102A which is

connected with the wiring on the substrate 100 by two

lead lines 102B. By using a coil type antenna, the

vol tage (voltage source) to be supplied to the

controll 103 and to the LED A i fficientl
ge%éségf?% % Heh o | UTORmGREEE 1 BEF5to8n 1 0PPgdRealso
42 is a si Vi , A t Vi tt
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is acircuit diagramillustrating details of the

ssubstyat £400 thavimg the aentde ber at@3randddhe |ike
according to this enbodinment. As shown in this Figure,

a battery FQ§ugennects wi tbhdéhei&ND(@ndatdiea anosiet sv ke
of the LEDIA and functions to supply the electric
powes) refjuan ethtfexind | ght serfilgsiher efbiolld meleBl, OproTheed
el ectric power generated by the antenna 102 fromthe
el et riomagrtt ok beli atulat dagesdPPl ivodovtled o tthe ink
controller 103. By doing so, the electric power_ for ,
t hecUERN e nhi dher églenas f8RacPYRrYSEargecefbclPel which
power as conpared with the controller 103 i s sup Iie?>
Loy the MRS 108D dritf tHer'ddord, e SoRsiTAE J9RePy
obtg*ge egéoflégg f%£§ﬁr%5392§%5°a coil type antenna, the
voltage (voltage source) to be supplied to the
controller 103 and to the LED101l is efficiently
generated from the electromagnetic radiation.
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. A
button type battery 108 is disposed on the bottom
surface of the ink container 1 adjacent the substrate
20 100. AFigure 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-LEDlol and functions to. supply
25 the electric power required for light emission of the

LED101. The electric power generated by the antenna

102 from the electromagnetic radiation is supplied



radi ation may be relatively small. Therefore, the

| atitude of the wireless communi cati on range can be
wexpenbsgk, and the antenna of the mai n assenbl BCBIRE@06/311472

may be relatively free in 8he position and

configuration thereof. Figure 44 shows a circuit for

supplying the electric power fromthe battery 108 to

the entirety of the controller 103 and the LED Q.

X%g‘s}pﬁ,-‘&héo?h dohabErpeigs Xibﬁagh el é‘%iq %L#?%b&gﬁ&ac&m
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to the bigh %gyeggvcgﬁggkgﬁ thﬁ'mg'éoz};@foifeer 103 is

mnre?ess co nica the wire

CO”@HBb@&‘%HOBydtﬁEaBS%t%ng Pggl n&ﬁ&%ﬁ@re@@ﬁet hegnhe
antenna of the main assenbly side may be relatively

ireelebtihe pefkki eBrandea0RLbAULRE | OletbesROIneti@ure
45 is a side view (a) , a front view (b) and bottom

Vi ewaféptobnanaynkecentatheeld sasdl di Mhdre fdayr tther
enbodi ment of the present invention. The substrate 100
i s providdd wit hhewsicehtast cpausn 109t idh guargdtedrs tee
side view (a) and a front view (b) -of asubstrate
‘accéergingetlo ahistBabedtaeng. ofheheunsin agesam@ply side
nount ed on the ink container 1 is provided on the
outWéVdP? Fﬁéﬁﬁ@v§ﬂaefﬁF?hlEoﬁP%cPO%%H%oﬁo@“¢or t he
voltag% gg%g the contact pads 109 are disposed
19 nscQEL{-AB Blof NERE ANt enna 102. Figure 47 is a

Figure 44 shows a circuit for supplying the
electric power from the battery 108 to the entirety of
the controller 103 and the LED1Ol. With this structure,
the voltage source circuit for obtaining the electric

15 power from the electromagnétic radiation can bé
omitted from the controller 103, 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 ié 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) -of a



circuit diagramillustrating details of the substrate
100 having the controller 103 and the |i ke according
wo obhrssenbodi nent. A s shown in this Figure,P¢heEP2006/311472
contact pads for the voltage supply are connected to
the G\D and the anode side of the LED A to supply the
el ectric power for light em ssion of the LED A. The
mai n assenbly side connector 153 contactable to the
contact pads 109 of ,the substrate 100 is di sposed on

theSHﬁﬁﬁraggﬁﬁﬁWrgi?% Eﬂthlhh%n ; gt 15 :fnﬁuib§§rate
e . >
edab el g, G698, LAATOF B SR et
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conmpared " w t h e controller 103 1s supplie e

&l eghiligepeMer 1669M  hendabhednd 02 andhilhereelar 8, 4
the el ectric power obtained fromthe el ectromagnetic

r adicatcant maya§eamel Blhyet ¥t sii@l det di16d ef Orighe tdistrate
| atitude of the wirel ess comruni cati on range can be

expafdetdavand the amtennhlef 10 armd ntlesskifd yasideding
may be relatively free in the position and ' ‘
contipghasi embodienent . Fifurshoad showhiz dilgowriet, frdwe
supplying the voltage fromthe contact pad 109 to the
ent FPBERCHf PeAe Eoht Flof | eeluade avitbrie dEDi@nnagted to
this structurg, t he voltagg source circuit for

1%pt 5PAi FYPt AR eFRet #Redponete f bR ER L righegii} e the

radgﬁg%ggigagoggr 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 méin assembly side antenna substrate 152 and is

15 supplied with the voltage from the main assembly side.
The electric power generated by'the antenna 102 from
the electromagnetic radiation is supplied only to the
controller 103. Using such a structure, the LED101
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 can be

25 expanded, and the antenna of the main assémbly side
may be reiatively free in the position and

configuration thereof.



omtted fromthe controller 103, and in addition, a
| arger electric power can be supplied to the high

wo peguessey nodul ation circuit for the w rel essPCT/IP2006/311472
communi cation. By this, th&wrel ess comrunication
di stance can be increased, and the antenna of the main
assenbly side may 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 accordjn
to a furthgrlgé’tﬂ?o&%rrégf)z”éf 3t & ThMéSenPri AUBRLY URY ‘“'r‘ﬂg
substrate 100 nounted on the i tainer 1.i.s
o OUPHERTBNT ERD el AT ach iy Maa it ShdFsit of
110 r uppl y. [ nd are.ci [
100he" UB LT SURPL Vo £1 Gl eSO ANT T LRSS LUk e,
Cowgéswgtégssgs prolLercdfsd and dhe ke nd Riigctric

enbodi nment . own I n these Flgures, the capacitor

s110pbReg0RPER €e t O & iEr MRA 201 SO FEa i diE MADand to
the grounding line GND in the substrate 100. Wth such

a sthuctugerrvhethd heoitd et S1@TL uatiedin thelidiarge a
accurul ated in the capacitor is discharged. This is
ef f bergee tdesupptypawe el cn Vet yshpplgeed ura driite high
required by the light em ssion, and during a period in
whi EheghencyEDb@ L afoeen notrewd t foghthe itirad@sisves t he
el ectromagnetic radiation fromthe main assenbly side
and<eBryBEEatient o By &dtiisic thGweti redigiseh cremgRaFgédon
into, the capacitor. If the use is made with an 5 . ,
16o1 €0 FFERPoGoBBI B | HRTCRRAei 107 W G i P main
assembly side may 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 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
sdpply. Figures 50 and 51 are circuiﬁ 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 LED101 is actuated, the charge accumulated in
25 the capacitor is discharged. This is effective to

supply a relatively large current required by the

light emission, and during a period in which the .



qui te inexpensive, a snall-size and | arge-capacity

capacitor can be nounted, and therefore, the electric
w@ooen2essppl ied to the LEDI A can be nmade | ar gecT/yreotdsa1472

exanpl e of Figure 49, the @apacitor 110 is provided on

O the inwardly facing side of the substrate 100, but

it may be di sposed on the outwardly facing side of the

substrate 100 nounted on the ink container 1 . Further

EheCERRRY Soke 16 Caﬁ@ﬂ%ﬁﬁr 'Eg?/te\?\’n?‘?cr:éls iyt geﬁ
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a bottom vi ew an i n al ner aCCOFdI ng to a

furthes enbodipepit&f. the Qnpresent i p \éagt WoRn LR this

enmbodi ment, the substrate 100 is provid on the top

5suréaéetﬁicanedomlé:om@mefa;ﬂaolﬂdle Wi iZ&h ofs tReently
substrate 100 may be relatively large as conpared w th

t haqruivet heefpess i esbodi el shiown dnd Aigges-chpacity
Therefore, the size of 5 the antenna 102 may be
r el adpael yor argrrhe armintthest efeorce, t hdre fadegnttage dlectric
provided in ternms of wireless comunication with the
mai POWSE eflPYL 5¢¢et oftlife Idtldtdiany devimgsle Riapges 52n the
shows an_exapple in which a |oop antenna in the form
of %XWP%%goiéaﬂ%%-?ﬁ i 9 f dhfe iR A s Ud gt @rpydded on
but_a coil _in f form of wound w re shown |g Fi gure

ct&d 0

1041 WY Jo‘éw"i&]a%}é 1D T Aot PRidatihd O%sDPEE 1t
CaQngf gésé§§f%géﬁlééuihe outwardly facing side of the

substrate 100 mounted on the ink container 1. Further
alternatively, the capacitor may be disposed outside
the substrate 100 connected therewith, similarly to

15 the battery 108 of Figure 42. With this structure, the
capacitor may be further large.

Figure 52 is a top plan view (a), a side view

(b), a front 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 iﬁ 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



top side of the ink container, and therefore, the

i ght em ssion can be observed easily. Figure 53 is a
weanspmssl ve view of the printer wherein the nECTIIP2006/311472

assenbly cover 201 is opens4Figure 54 is a block

di agram of an exanple of a structure of the contro

systemfor the main assenbly of the ink jet printer

according to this enbodi ment. According to this

enbodi nent, the wire|l ess conmuni cation distance is

r el B¢ vEEGOT At y@r e BHEP t hdrlalgPe 52t RBCY St BAN§X2PPLlef in

th [ bl id ] di t . it
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theof%éﬁﬁcgewiP tsl%mn eﬂ“jhf@r?@041”§r¥a;)0%ed'c%%% & 3
posi fi On oppoSite fromthe home position.or on the

scar{h@geuesc ke thepdir sthenhedionerbn bENBYSEBLAL on the
APPLI CABI LI TY] A s described above, according to the

preseptsidyedti Oe ihkiSoPsisidd e 4l pHatdR | it d
container, a liquid supplying systemconprising the

coni aginer emhs shownf agh Usé ngb seedeadl faovitvhe ' cont ai ner,
acircuit board for .the container and a liquid

cont ai ni ng Fdantel dge iswaepeirspecghieemiswi of thatpointer
of displaying devices such as LED are carried out

t hroughe hont konnate 2operim X adwr Wlhd s arsfmonFigure 54

antenna for a plurality of carrying positions for the
1G nkigontlpeksdiagram Of an example of a structure of the

control system for the main assembly of the iﬁk jet
printer according to this embodiment. According to
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
position 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 APPLICABILITY]
As described above, according to the present
25 invention, it is possible to provide a liquid
container, a liquid supplying system comprising the

container, a manufacturing method for the'container, a



Wil e the invention has been described with reference
to the structures disclosed herein, it is not confined
wao soshmsget ai | s set forth and this applicati onpdBIP2006/311472
i ntended to cover such nodB$ications or changes as nay

.come Within the purpose of the inprovenents or the
scope of the following clains. CLAIMS 1 . Aliquid
cont ai ner detachably nountable to a recording
apparatus to which a pJurality, of |iquid containers

ar e CA4EFBERaBPF obAF abl®, Cobe? BT S % ekttt g
apparatus_incl udes _an apparat us t enna _and .,
PhoFBPEERLBY FehnS Q9ar d"REHGTY et al FIBtS SHTbr T < el
a contain ant en ni cat abl ith t rat.us
T T e e g R e S

i nfop LoN oLk rij ri

| D SEEBLLMSHORL R BET LLAMAR0R 5 e BLOTL Wohon
2 | kabbngA £64NY POLELODEyAHE @aﬁgpirg@lg)@git_tpcsns for the
controlling light em ssion of said light emtting

por Eh@NcbhAthesPpHse to a correspondence between a
signal indicative individual information supplied

t hr ough saiwh identtdienemvanitemna hasd beand destcaribeid edith
stored in said information storing portion. 2 . A

| i guedecentai hertdet athabt yrepunt abl esed kerebor dithgis

apparatus to which a plurality of liquid
not confined to the details set forth and this

10 application is intended to cover such modifications or
changes as may .come within the purpose of the

improvements or the scope of the following claims.



contai ners are detachably nountabl e, wherein said
recordi ng apparatus includes an apparatus antenna and
w@Ehotersgept or neans, said |iquid contai ner cORpPIIRIIGE11472
a contai ner antenna communBeat able with t heapparat us
antenna w t hout physical contact therebetween/ an

i nformati on storing portion capable of storing at

| east individual information of said |iquid container;
alight emtting portion for emtting light toward the
phot orecept or neans/ and a &AIM8I | er for controlling
em ssion of light of said light emtting portion when
i nformation indicated by a signal indicative of

i ndi vi dyal ormation supplied through said cqntainer
antenna%andAs +ﬂu+%f%9%%§f€ ?ﬁ%ﬁpq %ﬁﬁQPnta le to a

f { t th
cont S aér ecoParRGELs Eral mr%‘ RSP e iy
£ONLBL0S 500t 3Bk Phendys AL h SuRpLILEG, Sysig™

conprising: a fecordrng app Aratus | ne
car -.29ediAg apPALALUs @ﬂ&?ﬁ@@s Q@°5§Eé¥§%ﬁ§”aﬂﬁﬁﬂﬁh &hd

liquid contai ner detachably nountable to said
lcarbh@ﬁ@re&épéoﬁoﬁééhﬁﬁrsbﬂ@'yﬂQ@gd container comprising:
a container antenna communicatable with the
apparatus antenna without physical ' contact
10 therebetween;
an information‘storing portion capable of
storing at least individuél information of said liquid
container;
a light emitting portion; and
15 o a controller for controlling light emission of
said light emitting portion in response to a
correspondence between a signal indicative individual
.information supplied througﬁ said container antenna

and said information stored in saild information

20 storing portion.

2. A ligquid container detachably mountable to é
recording apparatus to which a plurality of.liquid
éontainers are detachably mountable, wherein said

25 recording apparatus includes an apparatus antenna and
photoreceptor means, said liquid container comprising:

a container antenna communicatable with the



a contai ner antenna communi catable with the apparatus
antenna w t hout physical contacttherebetween; an
WO pdoenzams: on storing portion capabl e of stori nBCBIP2006/311472

| east individual informati®n of said |iquid container;

5. alight emtting portion for emtting |ight toward

t he photoreceptor neans; and a controller for

controlling em ssion of light of said |ight emtting

portion when information indicated by a signa

i NRRRRTYEUDf ARFRANA dUidih O HTorSRd orr ESIt ed

through said container antenna and said i nformation

st oFREFFRCSUEY 1 nf or mati on storing neans, are the

same. 5 . A _manufact for nanufactu%ing ab
¥ dPhg

A hod ;
o0 o conf dBoiBe st RANF D Oa0g: BOFEEE Sapak

‘ Colaral ity . Ui . -
o St y bt i R Rl A et Tiquia
wheggip,said. recording apparatus includes an apparatus

antenna and phot oreceptor neans, said nethod O

conpri sing gt he gskepmietingr gpating @oki gMi €t cRGt Bl HIBF
havi ng a substrate which includes a contai ner antenna

Compia £at e epnd t dird dep tapaiedniss; aficenna Wit hout

physi cal contact therebetween; an information storing

portion capalioatFodflest 6orngoatrbéashygi adivsdoal of light

information of said |liquid container ; a |light

enj@fiﬁ@i@gliqmﬁ1¢mﬁtting portion when information

10 indicated by a signal indicative of individual

information supplied through said container antenna
and said information stored in said information

storing means, are the same.

15 3. B liguid container according to Claim 1,

wherein said liquid container contains.ink.

4. A liquid supplying system comprising: ~ a
recording apparatus including,
20 " a carriage,
an apparatus antenna,
photoreceptor means,
a liquid container detéchably mountable to
said carriage,
. 25 said container including,
a container antenna communicatable with the

apparatus antenna without physical contact



emtting light toward the photoreceptor neans;
acontroller for controlling emssion of |ight of said

wo 2mbti2essd tting portion when information indi cedBgP2096/31472
signal indicative of indivigiual information supplied
t hrough said container antenna and said information
stored in said information storing neans, are the
same; and injecting ink into said |liquid container. 6
."A circuit board for a |iquid container which
contBPRBPEF¥S8Bf achabl y nmountable to a recording

tus to which I it f _liquid t ai
are det achdbl y- HORHGY 2t °aiPRePERt 65 CEPORIS ©
wh i n.sai [ ' t.us._ .
ant Ehn i BT bnEar bobnt brEALEn o LA Y SER ¥ tusa

congghﬁgggérg'container ant enna communi catable with
t he apparatus antenna wi t hout physical contact

4. her ebet wveen;) @i MAFRLOBoTEebhNE cROEHK: @R 1 H8PaRLEL
of storing at l'east individual information of said

| i qubdaeantBenphotareeapest imgamoy ta for connecti on
with an information storing portion capable of storing
at | east i ndicdrduadllienf doracoanrofl 1aigdeligeidn of light
container; and a controller for controlling em ssion
of bfghaidf lsght kinghtieqipeitngoporhémnimbermation
i nformati oni ndi cated by a signal indicative of
i ndipfdgared by a signal indicative of individual

10 information supplied through said container antenna

and said information stored in said information

storing means, are the same.

5. A manufacturing method for manufacturing a

15 liquid container detachably mountable to a recording
apparatus to which a plurality of.liquid containers
are detachably mountable at‘different positions,
wherein said recording apparatus includes an apparatus
antenna and photoreceptor means, said method

20 compriéing the steps of:

preparing a liquid container having a substrate

which includes a container antenna communicatable with
the apparatus antenna without pHysical contact
therebetween; an information storing portion capable

25 of storing at least individual information of said
liquid container ; a light emitting portion for

emitting light toward the photoreceptor means; a



i nformation supplied through said contai ner antenna
and said information stored in said information

WG rmsiizmgseans, are the same. 7 . A circuit bomrmiir2006/311472
according to Claim6 , whesBgin said light emtting
portion is disposed on said circuit board. 8 . A
recordi ng apparatus capable of nounting said |iquid
container as defined. in Claim1 , wherein said
apparatus conpri ses a photoreceptor portion for
recedwinglléghfof roomsad Hl ingmissitdan mf parghitorofofsaid
said liquid container. 9 . An apparatus according to
d al hylst , emiffthey ponpiosiwhem Weralnagd droringhraatiary by a
said liquid container, wherein said carriage is .
novab¥ea t ol RAHeAT Vo no i@l Eed tp o Hat i aadpiasy pemliies
and said light emtting portion are opposed to each
ot hefrougn %@W QTP Rt YR G) HETC A t%%%%tﬁm#lon

nountable 1o a recording apparatus. to which a
DITETTTS HF TR0 CPESRTAE T Cegh I gide 2re the
det blg gountabl e, wherein said recording apparatus
i ncTudé's an appar atus ant enna and phot or ecept or neans,

sai d 1i qui dngeRtaifien ngarihibdds: QOMRELSENg-AL bk eRQE di ng
head for effécting recording by ejecting liquid;, a
cartridge antenna comruni catable with the apparatus
antenna wi t hout physical contact therebetween;

6. A circuit board for a liquid container which
10 container is detachably méuntable to a recording
apparatus to which a plurality of liquid containers
are detachably mountable at different positions,
whérein said recording apparatus includes an apparatus
antenna and photoreceptor means, said circuit board
15 comprising:

a container antenna communicatable with the
apparatus antenna without physical contact
therebetween;

an information storing portion capable of

20 storiﬁg at least individual information of said liquid
container;

a connecting portion for connection with an
information storing portion capable of storing at
least individual information of said liquid container;

25 and |
a controller for controlling emission of light

of said light emitting portion when information



an information storing portion capable of storing at

| east individual information of said |liquid container
w@ztnzesge; a light emitting portion for em ttramikogisii472

toward the photoreceptor me@éns; and a controller for

controlling emssion of light of said light emtting

portion when information indicated by a signa

i ndicative of individual information supplied through

said container cartridge antenna and said information

st oiBHiFAtedi by af ot gdei ohndt Rt e rﬁé%rﬂsndﬂa\rnéi%]e

sanme. 11. A liquid contalner(§$tach nountable to a

recaP&Pﬁ@asbaarawa@l%%dmm%%u 415 ryt%lfneflf A P na

cont ai,ners ,are_det achabl |n sal d
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FocBPH RO ApparatieC ARl SEfeee nl""fap%a%h AR and
phoggggggs %an ans S@hg £éﬁg|d cont ai ner conpri sing:
i nk~con

contai nér; a contai ner antenna
£onmuni cat abl e mnth the apparatus ant enna wi t hout
physi cal contact therebetween; information storing

por tion7f ora s¢pFd ok rﬁ@éf@td&bﬂcﬂr@t ity 1@ ithes | Rkherein
contained in said container; a light emtting portlon

for semtt Ligetl él@htti@q\ﬁpdrth@i photdir e dronresdsd  and
a controller for controlling emssion of |[ight of said
|i gbtiremittbogr@orti on when information

10 8. A recording apparatus capable of mounting said
liquid container as defined in Claim 1, wherein said
-apparatus comprises a photoreceptor portion for
receiving light from said light emitting portion of
said liquid container.

15

9. An apparatus according to Claim 8, further
comprising a carriage for carrying said liquid
container, wherein said carriage is movable to a
position where said photoreceptor portion and said

20 light'emitting portion are opposed to each other.

10. A liquid container cartridge detachably
mountable.to a recording apparatus to which a
plurality of liquid container cartridges are

25 detachably mountable, wherein said recording apparatus
includes an apparatus antenna and photoreceptor means,

said liquid container cartridge comprising:



indicated by a signal relating to the ink supplied

t hrough said container antenna and said i nformation
werosezhssn said i nformati on storing neans, ar ep¢TIEP28@M11472

e 12. Aliquid container aetording to Claiml

further conprising a capacitor for supplying electric

power to said light emtting portion. 13. Aliquid

contai ner according to Caim12, wherein said

capacitor is an el ectrical double |ayer capacitor. 14.

A liquid céntEasredingingad fqru@tfﬁ@ﬁtéaappfe§pﬁglag by

battery for lying electric power to said |ight
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el ectric pomer 6
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therebetween;

an information storing portion capable of
storing at least individual information of said liquid
container cartridge;

a light emitting portioﬁ-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 cartridge
antenna and said information stored in said

information storing means, are the same.

11. A liquid container detachably mountable to a
recording apparatus to which a plurality of liguid
containers are detachably mountable, wherein said
récordinq apparatus includes an apparatus antenna and
photoreCeptor means, said liquid container comprising:

ink contained in said container;

a container antenna communicatable with the
apparatus anfenna without physical contact
therebetween;

information storing portion for storing
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information relating to the ink contained in séid
container;

a light emitting 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 relating to the ink supplied
through said container antenna and said information

stored in said information storing means, are the same.

12. A liquid container according to Claim 1,
further comprising a capacitor for supplying electric

power to said light'emitting portion.

13. A liquid container according to Claim 12,
wherein said capacitor is an electrical double layer

capacitor.

14. A liquid container Claim 1, further comprising
a battery for supplying electric power to said light

emitting portion.

15. A liquid container according to Claim 1,
further comprising a contact for receiving electric
power to be supplied to said light emitting portion

from said recording apparatus.



