1 DESCRIPTION LI QUI D CONTAI NER, LI QUI D SUPPLYI NG SYSTEM 5 AND CIRCUI T
BOARD FOR LI QUI D CONTAI NER [ TECHNI CAL FI ELD] 10 The present invention
relates to a liquid container, a liquid supplying system conprising the
contai ner, a manufacturing nethod for jthe container, a circuit board for
the container and a liquid containing cartridge. Mre 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
contai ner such as a remaining ink amount of the ink container, by |ight

emi tting neans such as a LED, to a IQEFGRAPELAYI yi ng 20 system conprising the
container, to a manufacturing mnethod of the container, to a circuit board
for the container, and to a liquid containing cartridge conprising the
contai ner. 25 [ BACKGROUND ART] th&QUﬁBeﬁéN,gﬁgﬁg se of digital canera, the
demand is increasing for printing 1 canera being directly

connected with a printer (recg&gﬂg BBV GeNs &P Eﬂﬂs non- PC pri nti ng.
Anot her increasing demand is printing by setting a card

5 AND

CIRCUIT BOARD FOR LIQUID CONTAINER

[TECHNICAL FIELD]

10 The present invention relates to a liquid
container, a liquid supplying system comprising the
container, a manufacturing method for the container, a
circuit board for the container and a liquid
containing cartridge. Mcre 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



type informati on nenory nedi um detachably nmountable to 5 a digital canera
directly in a printer to transfer the data, and printing them (another
non- PC recording). Generally, the ink remai ning anount in the ink
container of the printer is checked on a display through a personal
conputer. In the case of the non-PC 10 printing, this is not possible.
However, capability of checking the ink remaining anmount 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 anount in the ink

contai ner is snefheraheeily gdgectap exehedipd Midhi akpcontarner with a fresh
one prior to stating printing operation, so that printing failure during
the course of ptFREPRBh&IEHICEM  ohDAL Shedtocdr BEiAdNGed. Anathey
conventi onal to.notif%.the user, of Euch a. .20 s%&te of .the_ink container

using a di spl ay*BF e _ng:ﬂﬁﬂ?ngslﬁ_ Bb. PR\, Bl 87" 3apandse? £4i d- open
Patent Appl i Ca{%gé‘ fﬁ%oﬂﬁaﬁcéigzyﬁeﬂb?g'rﬁé@' ot *&%tta'cﬂég‘fg%gﬁﬁ%bl%’?&h IS

integral with a rtecording I's provided wth el enen whi ch are

swi t ched on depgndipgc 26 @méﬂedhegcfﬁgaimiawq;ﬁmu@t thNt  ¥0s B4 £PShe Japanese
Lai d- open Patent Application 2002-301829 al so discloses that ink container

is provided W t8aBa) agmpd privhiiel tRedsWdrdtgtkronoctiependedgr@imdghe i nk
remai ning anount. The sanme al so discloses that four ink containers used
with one recordéagedellce tdee ipkovedetning amount in the ink
container of the printer is checked on‘a display
through a personal computer. In the case of the non-PC
10 printing, this is not possible. However, capability of
checking the ink remaining amount in the ink container
is desired even in the non-PC 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 exchange 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 statetof 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



with said | anps, respectively.. 5 In addition, in order to neet a denmand for
high imge quality, |ight nagenta ink, light cyan ink and so on becone
used in addition to the conventional four color (black, yellow nmagenta and
cyan) inks. Furthernore, uses of spegi al color inks such as red 10 ink or
bl ue ink are proposed. In such a case, seven - eight color ink containers
are used individually in an ink jet printer. Then, a nmechanism for
preventing the ink containers frombeing nounted at erroneous positions is
desired. US Patent No. 15 6302535 discl oses that engagi ng configurations
between the calricige saseithbedndn clEfeaidiegsoar ehemtek didrieimemy from each
other. By doing so, erroneous nounting (incorrect position) is prevented,
when the ink G ther Sh gr%ammmixs@ddeﬁCM%emﬁrhaﬁagf@urzonEven when the ink

container is provided with a as descri bed above, the main assenbly
si de controlIeﬁoqﬁﬁiqﬁfslHéﬁ?l?ﬁxqrﬂ?q EECESHfaﬁn%?V%&ﬁ(ﬁ¥q:?rOWé€6Sn|zed as
containing a snall aqggpﬁaﬁ ink. .To,.do this, it is necessary to

identify the |Hk contai néer Eg fEﬁSQﬁ?Hﬂ¥e%He S|gnal for turning the right
lamp on. [f,. for exa”f’xlz Cf&lh‘.q oK 4 HOB‘L f‘lecr 'n%er{mé”fd%ﬁaﬂa §o¥‘”19ﬂ9n

posi tion, there isalrability {hat remai ni ng anount
di spl ayed for aimcatdaerquanktwoni@werrag%w@hnmnt 2l st acywH fiingd el amount of

the ink. Therefore, the em ssion control for the
so on become used in addition to the conventional four
ceolor (black, yellow, magenta and cyan) inks.
Furthermore, uses of special color inks such as red

10 ink or blue ink are proposed. In such a case,
seven - eight color ink containers are used
individually in an ink jet printer. Then, a mechanism
for preventing the ink containers from being mounted
at erronecus 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.

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

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

position, there is a liability that small ink



di spl ayi ng device such as a lanp has to have correct 5 information of the
carried positions of the ink containers. As to a structure for assuring the
correct carried positions of the ink containers, there is a structure in
whi ch the mutual configuration relatiaons 10 between the carrying portions
and the associated ink containers are nade different depending on the
carrying positions. However, in such a case, it is required to manufacture
i nk containers which are different depending on the color and/or kind of
the 15 ink, with the result of disadvantages in terns of nmanufacturing
efficiency and/benaigsing ANoaAMGt Aer dsspLastas éqronanaébanpmbhu ng this, a
signal line of a circuit which will be closed connecti on betmeen t he

el ectrical cont3RFtHNThe' Nk 2’8”&6%%%&“%&&*% ABPANBsekbl side

el ectrical cont act %%e&hg carr ﬁ§905|t|on of $1 ﬁrrl e or the like, is

provi ded substah?lall 858hd S5 C8atRt 5 FTying positions.

For exanpl e, d? a%e | M Alng ldehAa ogugﬁaggrg)ﬂ§M§ SQEOEOIH% n@%ffgbéﬁ: an ink 25

cont ai ner out nk contai ner, for controlling uation of a LED
is provided § origacinafidher eaer Ebf‘ﬁl&@%ﬂdﬂl@ﬂ%%%fﬁhtﬁéci‘m@ structure, if

the read 5 color information does not nmeet the carrying position, the
erroneous nountadrgt aifnettse i nk container is discrimnated.

As to a structure for assuring the correct
carried positions of the ink containers, there is a
structure in which the mutual configuration relations

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

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

25 container out of the ink'container,.for controlling
the actuation of a LED is provided for each of the

carrying positions. With such a structure, if the read



However, this structure results in increased 5 nunmber of signal lines. As
ment i oned hereinbefore, recent ink jet printers or the |like use a greater
nunber of kinds of inks to inprove the print quality. The increase of the
nunber of the signal lines increases 4he cost particularly in such
printers. On 10 the other hand, in order to reduce the nunber of wring

| eads., it would be effective to enploy a so-called comon signal |ine
usi ng a bus connection, but sinple use of such a common signal |ine as bus
connecti on cannot determ nes the ink containers or the 15 carrying positions
of the ink contabber SinfdMaBGldaSHRE s Chol Hied tNVIRNT Ic@lNr yARgopaEnglyn, it is a
principal object of the present invention to provide a liquid container, a
20 1iquid suppl $hagesystems awpritsinggof hehe dntkaicoet 2 iaemanaf act uri ng net hod
for the container, a circuit board for the container and a |iquid

contai ning cargipagENingié®in |ight enission control of displaying devices
such as LED are carrieq out through n-contaci coymuni cation using a

5
cormon antenna for a _PUF&FFtyt% S(é%ﬁ%% MG pbST Y 5%5190}NQHﬁ§ﬁ%?k
containers.  AcGording,# o ¢ %tlheiinlglﬁgﬁicﬁcf %enttgﬁngéeﬁgpé%hgé’f’ﬁé on, 6 there

r
is provided a liqurd container, "a suppl'yrng sys en1conﬁrising t he
container, a nREMERETINE NGTRINGELON of hghLaNtRl N8R, a8gebheptt board for

the container and a |iquid containing

number of kinds of inks to improve the print gquality.
The increase of the number of the signal lines
increases the cost particularly in such printers. On

10 the other hand, in order to reduce the number of
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 COF THE INVENTION]
Accordingly, it is a principal object of the
present invention to provide a liquid container, a
20 liqui& 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 invention,



5 cartridge, wherein the light em ssion control for the displaying devices
are effected on the basis of determnation of the carried positions of the
ink containers. According to an aspect of the present invention, 10 there
is provided a |liquid contai ner detachaply nountable 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 15 liquid container conprising a container
antenna, comunicatable with the apparatus antenna w thout physical
contact therebetieen;isarprovidedati bngsidrdangaiperti anlcqpadl e of storing at
| east individual information of said liquid container; a light emtting 20
portion; and a eepelwinersysdemcearpbli$ing Yheglsontapnesi om of said |ight

emtting portion in response to a correspondence between a signal

i ndi cative indPePeRAFEYTING REENBR SRHpHieFARAODGH. sai et EcMttai ner  antenna
and said inforn&tion toQ_% knngaid Z%A foHﬂatE n stgring}P ortion.
According to andthet HEp&dt GPRERETBF V¥R LWWaRL PR RERL is provided a
i quid containe chahl y s a I r dj pat at to which
a pluralityq%f ?%hfﬂﬁ%%n{§?ﬁ§%203?% g% 5%%?@F$§8§Dg%$gﬂﬁg,ﬁ%ﬁéﬁ%ﬁn sai d
recordi ng apparai ss1di6igldRyical appasatdis ANbanbAe apgls phoorecept or neans,

sard determination of the carried positions of the ink
containers.
According to an aspect of the present invention,

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

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

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

25 information storing portion.

According to another aspect of the present

invention, there is provided a liquid container



5 liquid container conprising a container antenna communicatable with the
appar atus antenna w thout physical contact therebetween; an information
storing portion capable of storing at |east individual information of said
liquid container; a light emtting 10 portion for emtting light toward the
phot oreceptor neans; and a controller for controlling em ssion of [|ight of
said light emtting portion when information indicated by a signal

i ndi cative of individual information supplied through said container
antenna 15 and said information stored in said information storing neans,
are the sanme. Wiehasheblyp siunutcbleetot herdécgitirgmappaeatas to hehidlght
emtting portion can be controlled both on the signal inputted through the
antenna of the BnkRlRoatbhy aiindiquiidqapatebreed rfane) degawbabtnt able with the
antenna provided in the recording apparatus side and on the_information of
the ink contai nBPUNERRe i fWhafeincsatdebieFdidbnieaPRErs Up et vedehe sane
control signal through.the wi.rel ess_conmuni cati on usingsthe comon 25 main

assenbly antennd" B3RP r??ﬁfiﬁﬂ?egbﬁtgpﬁe?h?$é1EC ECs™ERBST nF 3t Prat i on can
Con S oLt bt ETLIR P £OBLEL o Y SR eyt IR, B2, o0 control o
particul arly detgrfingfatdidle @4aRPkRe ¥PLAradlie LHREHKAJRIERGEYI NG the
plurality of ink containers noves, the light emtting portion is actuated
at a physical contact therebetween; an information storing
portion capable of storing at least individual
information of said liquid container; a light emitting
10 portion for emitting light toward the photoreceptor
means; and a controller for controlling emission of
light of said light emitting portion when information
indicated by a signal indicative of individual-
information supplied‘through said container antenna
15 and said information stored in said information
storing means, are the same.
With such a structure, the light emission of
the light emitting porticn 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 1f the
carfied ink containers receive the same control signal
through the wireless communication using the common
25 main assembly antenna, only the ink container that
meets the information can carry out the light emission

control. By doing so, the emission control of the



5 predeterm ned position, sequentially. Wth this, the light emssion is
detected at the predeterm ned position. Then, the ink container with which
the light emssion is not detected is recognized as being nounted at a
wrong position. By doing so, the user grmay 10 be pronpted to renount 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 Iight

em ssion control for the displaying device such as the LED t hrough the
wirel ess 15 conmunication using the conmmon nmain assenbly antenna, for the
carried positiohbglof anietiimg pomtadmers, pasdblehenlyghtr emhessirdn control of
the displaying device can be effected for the ink container the position of
whi ch is deternéortpimey Hasdd capdrby eategBjiseds, Featemnaswplendwhadvant ages of
the present invention will become nore apparent upon a consideration of the
following desctiptearr 6r9a Wérﬁwé%rfr% RefBadit i¥nPS SRkt FRME Himsdeént

DESCR PTI O GF PP DRANAGIE™S B G Pt 187er BaoF 0y (S5t £1 ront. vi ew
((alr)ﬂ))ogin?reﬁt bo o eé/%%gsrg"gl%neg e%tl?;gén g@%eﬁlﬁt ?gggr g'&elgt?} E)t(r?lialls(f31 fthe el evation
of the 5 ink CPi’t}r@d rlﬁr{lsasq%rqlsngeﬁé)cﬂélﬁ dtl kpk. perhedi ARIKepf the
position. Then, the ink container with which the light
emission is not detected is recognized as being
mounted at a wrong position. By decing so, the user may
10 be prompted to remount the ink container to a right
position, and in this manner, the respective carried
positions of the.ink containers can be detected,
As a result, the light emission control for the
displaying device such as the LED through the wireless
15 communication using the common main assembly antenna,
for the carried positions of the ink containers, and
the light emission control of the displaying device
can be effected for the ink container the position of
which 1is determined.
20 -‘ These and other objects, features and
advantages of the present invention will become more
apparent upon a éonsideration 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
contai ner according to the first enbodi nent of the present invention,
illustrating function of a 10 substrate provided on the ink container.
Figure 4 is an enlarged view (a) of a ¢gmjor 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 exanple of a controller substrate
nounted on the ink container of the first enbodinment. Figure 6 is a side
view (a) and a front view (b) of a nodified exanple of the controller
substrate nounted on Fhguraklcbataisiete adesr dahg & of tdver fuirest (20

enbodi nent. Figure 7 is a side view (a) and a front view (b) of another
nmodi fi ed exanpl endfa tiet ehtwisW dic) efbam ritle apsistiee roacchedink ttnt ai ner
according to the first enbodinment. 25 Figure 8 is a side view of an ink
container il u8tfaffnPUsEesy Che tBBRTGIT YT OUBSLE/Pe of Figure 7. 10
Figure 9 is a side vie |IIus ratin othe exanpl e of usags

controll er substrate o?l g %@ re’ g | %f% a?ﬁo %Eﬁnd a front

view 5 (b) of %nﬁ“é&é‘@ahr{&d afdc%%%a”%etrpé ftl'}%tc%% lnSEt of the

present invention.
Figure 3 is schematic side views (a) and {(b) of
the ink container according 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 example of a controller substrate mounted on
the ink container of the first embodiment.
Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
rmounted 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 nmounting on the ink container according to the first enbodi nent.

Figure 11 is a side viewillustrating a use of the controller substrate of
Figure 10 provided on the 10 ink container. Figure 12 is a schematic side
view illustrating another exanple of ;4he structure and an operation of a

maj or part of the ink container according to the first enbodinment of the
present invention. 15 Figure 13 is a side view (a) and a front view (b) of
a further exanple of the controller substrate nounted on the ink container.
Figure 14 is a perspective view illustrating an exanple of a recording head
unit having a hol der t@ig@ravd chs theiidek veent ai neft RAGHdiaMbthert he first
enbodi nent is nountable. Figure 15 is schematic side views ((a) - (c))
illustrating anengepbt icch uskgerouft thg and mdieunsuhgtratet 88 Fihdkumont ai ner
according to the first enbodinent 25 to the holder shown in Figure 14.
Figure 16 are pérspective views (a) and (b) of another exanple of a
nmounting portion of the ink 11 container accordigglto the first enbodi nent

of the present inventfoRUEsiurs B7 SdAEWELIEH Gt e"hgpddPatcd186F an ink
jet printer go w@jcgktgu%dr@%econt iger accor %ngftgheSnggrgifgg enbodi ment

i s nmount abl e. I moditled exarp
substrate mounting on the ink container according to
the first embodiment,

Figure 11 is a side view illustrating a use of
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 Figure 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 tec the first
embodiment is mountable.

Figure 15 is séhematic side views ((a) - (c))
illustrating an operation of mounting 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 which the main assenbly
cover 201 of Figure 17 is open. Figure 19 is a bl ock diagramshowi ng a 10
structure of a control systemof the ink jet printer. Figure 20 shows
structure of signal line, wiring for signal transm ssion between the ink
container and the flexible cable of the ink jet printer in ternms of the
substrate of the ink container. 15 Figure 21 is a detailed circuit diagram
of the substrate having a controller @r the like. Figure 22 is a circuit

di agram of a nodified exanple of the substrate of Figure 21. Figure 23 is a
timng chart illustrating the 20 data witing and reading operations to and
froma nenory array of the substrate. Figure 24 is a timng chart
illustrating actuation and deactuation of LED 101. Figure 25 is a flow
chart illustratioegtainsrcapeending doesder &L ast ynasiimemtt ofigtard denount i ng
of the ink container according to an enbodi nrent of the present invention.
12 Figure 26 i PESEPEWCHERYIBY a nounting and demounting process of the

ink container in Figur%HZ%. E%ggrewg7éés %:fIOM/ghart showi ng in detail a
mounting confirmation CoRtFel T nRYGurd Buites EPBU?Ea%%Fs%%Qﬁgdigiate (a) in
whi ch all of th%et printer to which the ink container according to

5 the first embodiment is mountable.

Figure 18 1s a perspective view of the printer
in which the main assembly cover 201 of Figure 17 is
open.

Figure 19 is a block diagram showing a

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

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

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

Figure 22 is a c¢ircuit 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.




ink containers are correctly nounted at correct positions, and therefore
the LEDs are switched on, respectively, in the process of the control for
the nrmounting and denounting of the ink containers, in 10 which (b) shows
novenent of the carriage to a positiog for validation which is carried out
using. light (light validation), after the main assenbly cover is closed
subsequently to the LED lightening. Figure 29 illustrates the |ight
validation 15 process (a) - (d). Figure 30 also illustrates the Iight
validation process (a) - (d). Figure 31 is a flow.chart illustrating a
recordi ng process accofFdignget 6 tiwe aerfBodi Abart off tdheno 20 ipgegedt i nventi on.
Figure 32 illustrates structures of an ink container and a nmounting portion
t her eof accor di AgPeY"t HibtHECesFHOfl| Hehitit qmdapresent Fa¥er ioh, and a

nount i ng operation thergof -, (c)...25 Fjgure 33 is a perspective view

illustrating a nodifi gdg}éﬁéﬁ%ﬂ elsofg FHQWSF*)%E{ U B P@%éi Bigure 34 is
a perspective vj j r.tqo 1 {.cht i nt ai ner according to
sai d anot her eﬁgﬁ%ﬁ%% t&%?ﬂ%ﬁgtgggséﬁngﬁvgﬁk?gﬁbgéiggie 35 is a schematic
side view (& and a seRgiRéifs fdRls W gwath) (&f a0 JHikrcantapregngccordi ng

5 to afurther enbodi nent "of the present invention.

ink containers are correctly mounted at correct
positions, and therefore the LEDs are switched on,
respectively, in the process of the control for the
mounting and demounting of the ink containers, 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 wvalidation

15 process (a) —'(d);

Figure 30 also illustrates the light validation
process f{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 therecf according to
another embodiment of the present invention, and a
mounting operation therecf (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 exanple of the structure
of Figure 35. Figure 37 is a schematic side view of a nodified exanpl e of
the structure of Figure 35. 10 Figure 38 is a perspective view of a printer
having a structure according to a furtiper enbodi nent of the present
invention. Figure 39 is a circuit diagramof a substrate having a
controller and the |like, according to a 15 further enbodi nent of the present
invention. Figure 40 is a timng chart of an operation in the structure of
the enbodi ment. Figure 41 is a side vieM/(%) and a front view (b) of a
further exanpl evlofch Hdiec it GPPERIRYDSIGRTEINIOt frogRt@demrthieie i nk
container. Figure 42 is a sidngiem/(a ,, a front view (b) and a bottomview

(c) of an ink cIMAME"LClordrngrES "G FUEHeP enbodi ment of the present

invention. Figure 43 is.a cirguit_ di amillustrati.n 5.details of a
substrate including a g%ﬂ??%lfeﬁf %nggﬁ%%atT?E%5{ 3Fe%h§a?nﬁn§o%tainer,

according to a Judiiarsc anbadi geey af) tdie aA eARNEohEYBALI lbcoldii g gure 44

is acircuit diagramillustrating details of a substrate inc ng a
controller, sanded he flitker fedbolibgentk TameaipResenacevshtibi.0 a further

enbodi nent of the present invention. 5 Figure 45 is a side view (a), a front
view (b) Figure 36 is a schematic side view of a
modified example of the structure of Figure 35.
Figure 37 is a schematic side view of a
modified example of the sfructure of Figure 35.

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

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

15 further embodiment of the present invention.

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

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

20 mountea on the ink container.

Figure 42 is a side view (a), a front view (b)
and a bottom view {(c) of an ink container according to
a further embodiment of the present invention.

Figure 43 is a circuit diagram illustrating

25 details of a substrate including a controller, and the
like, for the ink container, aécording to a further

embodiment of the present invention.



and a bottomview (c) of an ink container according to a further enbodi nent
of the present invention. Figure 46 is a side view (a) and a front view (b)
of controller substrate nounted to the ink 10 contai ner according to a

further enbodi nent of the present inygntion. Figure 47 is a circuit diagram

illustrating details of a substrate including a controller, and the |Iike,
for the ink container, according to a further 15 enbodi nent of the present
invention. Figure 48 is a circuit diagramillustrating details of a
substrate including a controller, and the |ike, for the ink container,

according to a furtherFignbedifreit aofcirheipr@samptan nivldnistantid@ Figure 49 is
a side view (a) and a front view (b) of a further exanple of the controller
substrate moundetr bis tHe 4 mlibssrake nErcludigyr @ sontsodlerr cand tdieagr am

illustrating details_of a substrate jncludin .controller, and the 25
like, for the ihkkeonth féie 18&cEPEF MY 40 é‘cﬁg?rrgﬁéﬂ EfRbddfMerteof the

pr esent inventiéh.?{ﬁﬁgﬁkeCéltkgrgf§%éé%n§qupﬁg%%n1iIIustrating 15 details

of a substrate Tnc i ng a con , an I'i ke, for the ink container,
according tosa furtherFiggpgqggmyg Dl itibeypresent, 1hvanior ki gure 52 is a

top plan view (a) , a side view 5 (b), a front view (c) and a bottom view
(d) of an ink and a bottom view (c) of an ink container according to
a further embodiment.of the present invention.

-Figure 46 is a side view (a) and a front view
(b) of controller substrate mounted to the ink

10 contéiner according to a further embodiment of the
present invention.

Figure 47is a circuit diagram illustrating
details of a substrate 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 .' 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 inventicen.

Figure 51 is a circuit diagram illustrating



contai ner according to a further enbodi nent of the present invention.
Figure 53 is a perspective viewof a main assenbly of the ink jet printer
with the cover 201 10 thereof is renpoved, in which the ink container
according to a further enbodi nent of the present invention is |oaded.
Figure 54 is a block diagramillustrating a control systemof the ink jet
printer for use with the 15 ink container of the further enbodi nent. [BEST
MODE FOR CARRYI NG QUT THE I NVENTI ON] The description will be nade as to the
enbodi nents of the present invention in conjunction 20 with the acconpanying

drawi ngs, in thgefollpwWmg sapderatd.ildiahangcal cShf sl EL; ark kHenk
Container: 1.2 Mdified Exanple: 25 1.3 Ink Container Munting Portion: 1.4
Recor di ng Devi ckik®,. fContthel iSystentailter,2 atcGedénal tér& ahgertet @ 2. 2
Connecting Portion: 2.3 Control Process: 3. O her Enbodinents: 5 1.

Mechani cal St r uemkediment] ofnkheonraserty iregtitenl - Figure 5):

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

15 ink container of the further embodiment.

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

embodiments of the present invention in 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:

Mo

Control System:



Figure 1 is a side view (a), a front view (b) and a bottomview (c) of an

i nk container according to a first enbodi ment of the present invention.
a sectional side elevation of the ink container according to
the first enbodi ment of the present ipvention. In the follow ng

Figure 2 10 is

descri ptions,

faced to the user who is mani pul ati ng the i nk contai ner

the front side of the ink container is the side which is
15 (rmounting and

denounting operation of the ink container), which provides the user with
information (by light em ssion of LED which will be described

herei nafter).

| 2. Figprexal, Atrhengerkectont ai ner

1 of this 20 enbodi ment has a

supporting nenber 3 supported on the |ower portion at the front side

t hereof. The
nol ded with an

i s di spl aceabl 225 Gvutcla
when the ink co

container 1 is

engagi ng por5ti op By

spparinay tiegbBer8idw: made of resin materia

out er casin% of the ink container 1, and the ink contai ner

pBFEFDN of the ink container to be supported

t ai ner % is mounted to the container holder. The ink
br VR

ro odiBePESt 17 side and front side with a

engageable wth Ioéilng portirons provided in a container hol der.

enbodi ment, they arg,o dopkeghat Widuide suppgtting) enber 3. By engagenent

of the engaging portion 5 and the engagi ng portion 6

10

15

20

25

Figure 1 is a side view (a), a front view (b)
and a bottom view (c} of an ink container according to
a first embodiment of the present invention. Figure 2
is a sectional side elevation of the ink container
according to the first embodiment of the present
invention. In the following descriptions, the front
side df the ink container is the side which is faced
to the user who is manipulating the ink container
(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
embodiment has a supporting member 3 supported on the
lower portion at the front side thereof. The
supporting member 3 is made of resin material
integrally molded with an outer casing of the ink
container 1, and the ink container 1 is displaceéble
about a portion of the ink container to be supported
when the ink‘container 1 is mounted to'the container

holder. The ink container 1 is provided on its rear

integrally

first

And,;se608d,.gngagi ng portion 6, respectively, which are

In this

1



with the |l ocking portions, the ink container 1 is securedly nounted in the
ink container 1. The operation during the nounting will be described 10
herei nafter referring to Figure 15. The bottom surface of the ink container
1is provided with an ink supply portjs7 for ink supply, which port is
connectable wth an ink introduction opening of the recordi ng head which
w Il be described 15 hereinafter, by nounting of the ink container 1 to the
cont ai ner hol der. A base nenber is provided on the bottom side of the
supporting portion of the supporting nmenber 3 at a position where the
bottom side andidéeatd ofrtorgi dddenvietsertfnigth eegehioghpertide 20 base
menber may be in the formof a chip or a plate. In the follow ng
description, itand $efPRdl ergasdigapertiamd, Fegpest2visya wekth ol si de

el evation of the ink container 1. An inside of the ink container 1 is 25

di vi ded i nto anSPA&IFERET VBith dRSHDRY BA YhR¢h BrevpAedi 48P adj acent t he

front side where the,s ortj er 3.,and the substrate 100 are
provi ded, and aci%@ah%%gﬂr§%k%?eggﬁggl%éﬁ%ﬁﬁﬁfﬁ@ ﬁeﬁggy %E%OWWDdating

chamber 12 Wi chiyl sq Pt PV ASH Y 368BL:{ [fy [RAbed! 92 pgndnybi&fidss In f1uid

comuni cation wwth an ink supply port 7. The ink reservo r 11 and
the negative 5 pressalren@aneibondisenbeindceRrmpdaying soarhel ¢l2 are in

fluid conmuni cation with each other through a
with the locking portions, the ink container 1 is
securedly mounted in the ink container 1. The
operation during the mounting will be described
10 hereinafter referring to Figure 15.

The bottom surface of the ink container 1 is
provided with an ink supply port 7 for ink supply,
which port is connectable with an ink 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 descripticon, 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 al one
in this enbodi nent, whereas the negative pressure generating nmenber
accomodati ng 10 chanber 12 accommopdates an i nk absorbing nmaterial 15
(negative pressure generating nenber which is a porous nenber in this
enbodi nent) nade of sponge, fiber aggregate or the like for retaining the
ink by inpregnation. The porous nenber 15 functions to 15 generate such a
negative pressure as is sufficient to provide balance with the force of
meni scus fornmed in the ink ejection nozzle of the recording head to
prevent ink | eakeagmtfvomudasurek gepecdiion pembiegnatoomhb@atoiisi de and to
permts ink ejection by actuation 20 of the recording head. The upper
surface of the Peapalen el Hrddslr és ProwAschgdesser hbeorpddatidsy chanber 12
is provided with an air vent 12A for introducing the anbjent air thereinto
to ease the negdt{ V“B"ﬁfr}bﬁrlé‘ TAELRaSTTY P5auCR theN #k YUppIUPPdt of the

recording head, pihys, MBINLANLAGLLDE: DEGALS RICSRT B IILY

pr edet er mi ned p?e rabl’e Tange. contai ner i'n Figure 2

can be rranufsact%f@gs@ye Rjeewaitqggamgﬁ& hRB6rlodbRen b NEn 2R aioner 1

provided with the substrate which w be described herelnafter and by
injecting the igkeiid f1mitdhecnikncont pdmerith ekba bbket Nigedign sport may be
formed in the upper surface of the ink reservoir
communication port 13. The ink reservoir chamber 11
contains the ink alone in this embodiment, whereas the
negative pressure generating member accommodating
10 chamber 12 accommodates an ink absorbing material 15
(negative pressure generating member which is a porous
member in this embodiment) made of sponge, fiber
aggregate or the like for retaining the ink by
impregnation. The porous member 15 functions to
15 generate such a negative pressure as is sufficient to
provide balance with the force of meniscus formed in
the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection porticn to
the outside and to permits ink ejection by actuation
20 of thé recording head.

The upper surface of the negative pressure
producing member accommcdating chamber 12 is provided
with an air vent 122 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
seal i ng nenber 11A. As regards the case in which the use of the ink 10
container 1 has been started, and the ink has been supplied out, the
following is possible. For exanple, @ a certain point after the ink is
consuned followng the start of the use of the ink container 1, that is,
when the ink remai ning anount in the contai ner becones 15 substantially
zero, for exanple, the sealing nmenber 11A nay be di smounted or may be
broken to reforman injection port, and the ink is injected using an

i njector, and then, thé&heefioknedntanrect iloshpent imayidere re2-csealbed by a
seal ing menber 11A or a substitute 20 nenber, if necessary. In place of
usi ng the origi mahufaeiersd &y @Gﬁ@arép@n¢ﬁﬁﬂﬁh@0@é pér rbd ankanot her
position in the tog?surf ce of the ink reservoir chanber 11, for exanple,

and the ink nmayCBB #Hjett &WQWHPESngf%et%iéﬂFﬁéraéﬁd“?ﬁéﬁ wihk Reni ng may
be 25 | ed. Far nbodi f t hod f
¢ 25 cea e "Fop il e Eb s 1 Ui, man e ol

the ink containéer-are in ods in

whi ch 20 the iukei sni NARLAANYO e, Lok GAgLal NSk oMl gl g sore

responsibility zero anmount o Fhe'in e sealing iI's detachably
nountabl e in ofdened OiPr@enippelr kherhdk deakagenfurBgrdolfansportation or

storage of the manufactured in container 1. The sealing nenber 7A may be
of any type, chamber 11. After the ink injection, the injection
port is sealed by a sealing member 11A.
As regards the case in which the use of the ink
10 container 1 has been started, and the ink has been
supplied out, the following is possible. For example,
at a certain 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 1l1A 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 the opening, and then, 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 renovable when the ink container is nounted
to the 10 recording head. In the case that ink container is disnmunted from
the recording head after the start of,,use, the sealing nmenber 7A and the
substitute nenber nay be used to seal the ink supply port 7. The internal
structure of the ink container 1 15 is not |limted to such a partitioned
structure in which the inside is partitioned into the porous nenber
acconmodat i ng chanber and the reservoir containing the ink alone. In

anot her exanpl ethé himaArs0UsjBEOBEr i MY tHCAWRY cohbsi et | @ddtaidingof the
entire inner space of 20 the ink container. The negative pressure generating
nmeans is not |iseneddspaniséobohétystayo tamoywdr odstheehbler. |n anot her

exanple, the ink alone is contained in a bladder-like nenber nade of
elastic material such Thg $qHEYT GE™PRE | 7ﬁkésvﬁﬁﬁﬁ?hﬁpédu@é§“ﬁéh%$on in the
25 direction of  ex andln%tthe volugg t her eqf such a case, the negative

pressure is gendt dtEtf byt RESVERhS 5?1% lﬁﬁgﬁﬁ%rdw?%ﬁgnenber to retain

the ink. 21 In a furt aml at the in accommodat i on
space is coﬁ%tru%?n%Pq) atlﬁﬁeg?bgtor rrberthe %gﬁﬁfg?% A oné(ls

ool et ae, WA A RULRG:! X Co sonnal LS HRoALS
cases, the ink g aiger AByiRg SR BOIHMRGAPBY or the like, if a
predetermined sealing property is provided, and it is
removable when thé ink container is mounted to the
10 recording head. In the case that ink container is
dismounted from the recording head after the start cof
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 space of
20 the iak container. The negative pressure generating
means is not limited to the one using 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.



injecting the ink in the above-described manner. In such cases, the ink
injection may be carried out wutilizing the air vent portion, which is
provided to 10 introduce the anbience in order to ease the negative
pressure tending to increase with ink,gupply into the recording head and in
order to maintain the negative pressure within a predeterm ned preferable
range, as described hereinbefore. with such a structure, the air 15 vent
portion can be used to inject the ink. The bottom portion of the ink
reservoir chanmber 11 is provided with a portion to be detected 17 at a
positi on opposile 4 ofwanthenk exanple) noe dreastt adetett odnthseirsor (which w |
be described hereinafter) provided 20 in the apparatus side, when the ink
contai ner 1 is apemethtion kpaappht S tIUEtERi ByeabblewEnte the ink
remai ni ng anount detectlon sensor is in the formof a 6 photo-sensor

conprising a |I@ﬁﬁ %ﬁnt%qqu}ﬁﬁoﬂpﬁoﬁlaﬂﬂ h? ??iﬂﬂmQQQﬁﬁdvﬂﬁgtBSrFPBﬁe ' The

portion to be tected 17 nade of a tra spar -transparent
material, and ‘g\ﬁﬁ%n " the ﬁﬂflng ﬁ Torit & ﬁ ? hff ]gt?net he [|ight

em tting pory | ofiefise APRORH1ZHEL Yo i %qe%%urEOY‘@rgeﬁéﬁéécght recei ving

portion (mhlch W descrlbed erel na by a prismlike e enment
including an inghémeshsdy,f ape @HktééHtéﬁﬁérn@ag beOoRbhgEd &t u wngle or the

|ike for this purpose. 5 Referring to Figure Figure 5, the “description
w || be made asitpedtingtuhéectinkeimnchd bove-described manner. In
such cases, the ink injection may be carried out
utilizing the air vént portion, which is provided to
10 introduce the ambience in order to ease the negative
pressure tending to increase with ink supply inte the
recording head and in order to maintain the negative
pressure within a predetermined preferable range, as
described hereinbefore. With such a structure, the air
15 vent portion can be used to inject the ink.
The bottom portion of the ink reservoir chamber
11 is provided with a portion to be detected 17 at a
position opposite to an ink remaining amount detection
sensor (which will be described hereinafter} provided
20 1in 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



function of the substrate 100. Figure 3 is schematic side views ((a) and
(b)) of a substrate provided on the ink container which the present
invention is 10 applicable to. Figure 4 is an enlarged view (a) of a major
part of the ink container shown in Figare 3, and a view (b) as seen in a
direction IVb. Figure 5is a side view (a) and front view (b) of an exanple
of a controller substrate nounted to an ink container which 15 the present
invention is applicable to. The ink container 1 is securedly nounted in or
to the holder 150 which is integral with the recording head unit 105 having
t he recordi ng heath kDS hey i gangagesnenirsy elorthenf iiwsicengagd ng portion 5 and
the 20 second engaging portion 6 of the ink container 1 with a first

| ocki ng porti ordeBs ided degedonlitébckihg Pydsmi-dhkdSeleiferthe hol der 150,
respectively. By doing so, the ink container 1 is securedly nounted on the
hol der 15D. An mlémélgl@@ ¢rrgired surfisop PRTERENfiaYAPS f a | oop provided

by a wiring patter side of . the substrate 100 of the ink container
facing toward i; §°@Po§8?§edﬁb&%@ﬂiﬁ5ea205nF%Hﬁé“§G5§¥?ate 152 23
provi ded in .the hol der a SsS iC on is enabl ed. The
i nwardly f aci ng side o?é?% tst?)r atlgh&gﬁ [ sFlpq(' ovi géd%\%’\ngt h a first |ight
emtting portiopdlQly tEio%mwtltl&nge S iR 8ol LEBL sEHEh: A% & dFRrand a control
el enent 103 for controlllng e light emtting portion.

function of the substrate 100. Figure 3 is schematic
side views ((a) and (b)) of a substrate provided on
the ink container which the present invention is

10 applicable to. Figure 4 is an enlarged view (a) of a
major part of the ink container shown 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 tc an ink container which

15 the present invention is applicable to.

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

20 second 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
sc, the ink container 1 is securedly mounted on the
holder 150. An antenna 102 (Figure 5, (b)) in the form

25 of a loop provided by a wiring pattern on a side of
the substrate 100 of the ink container facing toward

cutside is closely opposed to an antenna substrate 152



The control elenent 103 controls the light emssion of the first |ight
emtting portion 101 by an electric signal fed through the ink container
side antenna 102 10 fromthe antenna substrate 152. Figure 5, (a) shows the
state in which after the control elemggt 103 is provided on the substrate
100, it is coated with a protection sealant. Wen a nenory el enent for
storing information such as a color of the ink in the 15 container and/or

t he remai ni ng anount of the ink contained in the ink container is enployed,
it is set at the sane place, so that it is coated with the sealant. Here,
as descri bed hepebnbeddriey tthlee helbstrbi®e, <20thQ@ wsrdispesed at a | ower
portion of the supporting portion of the supporting nenber 3 adjacent the
portion where themsanfezatofont i¢ Eenkbtent ainer 1 constituting the bottom side
and the front side cross wth each other. At this position, an_inclined

surface 25 is provi dedTBet Weedrdhe FGanansiftel 9F orte siwkss rgftet RRO i nk

t ai 1. Therefore, he first Jight it tion 101 emit
Tont: 5 part ofPUREIAH “BAN Bs eREL (AP OUPIRPB S POREERS Woni < de of

the ink contaipes.dial ang g inskpped sif Gace 1By Lhksdisposifion of the

substrate 100, ormation relating to the ink container 1 can be 5
directly provi dede@it N0y £ (@R A4 NEhLeVi ff: 4tk iy dreIbnappar at us

such as a conputer connected

The control element 103 contrcls the light emission of
the first light emitting portion 101 by an electric
signal fed through the ink container side antenna 102

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

15 container and/or the remaining amount of the ink
contained in the ink cecntainer is employed, it 1is set
at the same place, so that it is ceoated 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 1is 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



thereto) but also to the user, by the first light emtting portion
al one. As shown by (a) in Figure 3, the light receiving portion is
at a 10 position for receiving the light emtted in an upper right
direction in the Figure adjacent an eRg of a scanning range of the
for carrying the holder 150. At the tim ng when the carriage cones
position, the light em ssion of the first light 15 emtting portion

101
di sposed

carriage
to the
101 is

controlled, by which the recording device side can obtain predeterm ned
information relating to the ink container 1 on the basis of a content of

the light receiygdeyt e Jut@Rlrdleeeb itk Febhik08: dbNoaddidi g, by

controlling the 20 light em ssion of the first light emtting portion 101
with the carri agenbeimgr di spesgdtat anckinetr speftken of the scanni ng range,
as shown by (b) in Figure 3, the user is visually inforned of the state of

the light em ssion, s8ytblatsusspadntibe gfveme theR5 aared@ler hhaed

information relating to the ink container 1. Here, the predeterm ned
information of ERECYTACER redatardeko (Hheuink container)licsmcdudes at | east

one of properness of the mgunting staje of the ink container 1 (
Whet her ©he oUREFSG: 1% RESTICBCRGF ORbt 5o

is nounted on t

e

p&PABEEIRE FRE Position of

ti f th i t ai L.e. , t he | t ai 1
rounL g of Lney Sodrle SOBLAGEELLe IPLIEE Bhapl oL REobAko A & et

thereto} but also to the user, by the first light
emitting portion 101 alone. As shown by (a) in Figure
3, the lightvreceiQing portion 1is disposed at a

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

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

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

25 predetermined information relating to the ink
container 1.

Here, the predetermined information of the ink



is determ ned corresponding to the ink color) (flickering or the Iike). The
predeterm ned information may further includes the sufficiency of 10 the

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

em ssion or non-em ssion of the light and/or states of |ight em ssion
(flickering or not, for exanple). The 15 control of the |light em ssion, 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 pref eradea2Herexadphes ofntdimedi)sposintilogeanst thesapeyati on of the
substrate 100 and the first light emtting portion 101. Fromthe standpoi nt
of snooth reachohgrwdparresisi git themaurad nigr stnatheofitis¢ inlght enmitting
portion 101 into the viewfield of the first light receiving portion 25 210
or the user, itcoRtimEerableet hateifch epdPLnbANg ofs t¢mmplececont ai ner 1 as

is opposed to the surface of thg substrate 100 _having the first |ight
emitting, 26 pd??flon PEPPEARGSENRL COM MASIAPE 263MoiRtibvifdddeni th a space

1A at |east along the ica is, .as.,..indica the arrqw.. For the sane
pur pose, the alrlgrgléncgoenr}ce%ﬁt%e%ng ?ﬁégboﬂ‘f%t&t?rratoirohggf‘t’)%(%el%upcpod} MG s nenmber 3

are so sel ect ed, thaty Qpiteeabnaxhé +yHiObos2ko6kedn 41k aflh dd,0fm the hol der
150 is. provided wth

is determined corresponding to the ink color)
{flickering or the like). The predetermined
information may further includes the sufficiency of

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

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

In Figure 4, (a) and {b) show preferable

20 exampies of the-disposition and the operation of the
substrate 100 and the first light emitting portion 101.
From the standpoint cf smooth reaching of the light
emitted from the first light emitting portion 10l into
the view field cf the first light receiving portion

25 210 or the user, it is preferable that such a portiocn
of the ink container 1 as is opposed to the surface of

the substrate 100 having the first light emitting:



a hole (or a light transmtting portion) 150H to assure non-bl ocking of the
optical axis.. 1.2 Mdified Exanple (Figure 6 - Figure 13): 10 The foregoi ng
structures are exanples and can be nodified as |ong as the predeterm ned
information relating to the ink contagner 1 can be given to the recording
device and to the user by the first light emtting portion 101. The
description wll be made as 15 to sone nodified exanples. Figure 6 is a side
view (a) and a front view (b) of a nodified exanple of the controller
substrate nounted on the ink container according to the first enbodinent.
In this exanpl epcthéodi t@Ltand topei so20r ok ownided 0Suclist padvidedtwitsh di rect ed
particularly toward the first light receiving portion 210 and toward the
eyes of the usep. sFacactbnilt ilsasthasong hiehe qaptitagde asiist hesfirst |ight
emtting portion 101 is, appropriately determ ned, and an elenent (a |ens or
25 the like) fofPBredrefny e drretti idty ThEy SBES RAPUfed.tN% the exanpl e

of (a) and (b) of Figure E:at g:27 sygfagg%fg t he ubstrage 100 facing
toward the !n5|85raage fid |ﬁ¥pcgﬁt5Pﬂergi RS 5}5&|§§8 8HP9 Wrth t he first
o o “The! D0 FAEBLE 100 AgtUE B ke ol ptintiste 100 frcino
antenna 102. WhhockBHS st Wekit €on ! ehd idheemtbeds f5amithey fiikst | ght
a hole {(or a light transmittihg pertion) 150H to
assure non-blocking of the optical axis.
1.2 Modified Example (Figure 6 - Figure 13):
10 The foregoing structures are examples and can
be modified as long as the predeterminéd information
relating to the ink container 1 can be given to the
recording device and to the user by the first light
emitting portion 101. The description will be made as
15 to some modified examples,
Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
mounted on the ink container according to the first
embodiment. In this example, the directivity is
20 proviﬁed 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 101 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



emtting portion 101 is not blocked by the control elenent 103, so that
light is directed not only in an inclined upward direction but also in an
inclined 10 downward direction along the surface of the substrate 100.
Figure 8 is a side view of the ink container illustrating a use of the
controller substrate of Figure 7. As wll be understood fromthis Figure,
the 15 first light emtting portion 101 directs the light not only in the
upper right direction toward the user's observation but also in the | ower

| eft direction. In this arrangenent, the first light receiving portion 210
is disposed acrcagrkbe opttralsupdtratxt endi Nge 20y temid tthe Lavesel eft, so
that recording device side can receive the predeterm ned information
relating to thefi hkeconkacomrainerdrilgisepfovFident eorllyi svidhsittle ¥i st
illustrating another exanple of usage of the controller substrate 25 of
Figure 7. This éxahpl emistsng teitdono lfke eadethhaturfamesed the, in the form
of a photosensor, for detection of the ink remaining anmount (is provided in

28 the apparat lf‘é‘b%rﬁgetﬁo%fef‘i‘ﬂfﬂt%éﬁw?Bdt%e pQHtcEP(?r?_ ti¢ t?éo_vél@iagct ed 17
thich Lo T\ S AGEILGL SRS MIgh.l s 0k SOPLalier.Liba, mopked, op the
ST TG STEUTgELER oL e STLAL) o6 003 A LA R L4k
emitting portion 101 is not blocked by the control
element 103, so that light is directed not only in an
inclined upward direction but also in an inclined
1¢ downward direction along the surface of the substrate
100.
Figure 8 is a side view of the ink container
illustrating a use of the controller substrate of
Figure 7. As will be understood from this Figure, the
15 first light emitting portion 101 directs the light not
only in the upper right direction toward the user's
observation but also in the lower left direction. In
this arrangement, the first light receiving portion
210 is disposed across the optical axis extending
20 towara the lower left, so that recording device side
can receive the predetermined information relating to
the ink container 1.
Figure 9 Figure 9 is a side view illustrating
another example of usage of the controller substrate
25 of Figure 7. This example is suitable to the case that
senscr 117, in the form of a photosensor, for

detection of the ink remaining amount is provided' in



remai ni ng anount i

light fromthe |ight

n the ink chanber 11 of the ink container 1 is snall
emtting portion 117A is reflected by the prismlike

t he

10 portion to be detected 17, and returns to the light receiving portion
1178, so that apparatus can detect t i nk shortage. in this enbodi nent,

the light receiving portion 117B is utilized also as a photoreceptor for
receiving the light fromthe first 15 light emtting portion 101 to permt

the apparatus to
nount ed i nk cont ai

detect the presence or absence and/or properness of

ner 1. In the exanple shown in (a) and (b) of Figure

t he
10,

the surface of the sphsiatale sk0Qsf a6ibg dppaaedl Yo 2Reopotbcon Mo gt ai ner 1
is provided with a control elenment 103, and the first light emtting portion
101 and the el éeteodsd pad wiGZhare dnspgosddronofhe puifmacewhad tthee substrate
100 facing outwardly. Wth this structure, the light emtted fromthe first
light 25 emitti hgkpepntioimernd tllsaW@P’ét%ﬂ §t§1 ithet RePatRAsd Mdineection from

the surface of the substrate 100.

cont ai ner 29 h@@?
use t hereof.

emitting por%loﬁeqfﬁPiﬂﬁt%FO

wil|l be understood.from_the the first |ight
e

a side view of the ink

1
e Wonths) F@F’S%ﬁbjsw #Pé SFtFFEJbP% 9t the | ifkrating a

REARIOTG oary P e EaRer Runt i recti on

by s Which the upek &AN ViSUsl ¥oEESELNE 418 bh 0t 75Dl SRl Brkhe | over

right direction.

remaining amcunt in the ink champer 11 of the ink

container 1 is small, the light from the light

emitting portion 117A is reflected by the prism-like

10 portion to be detected 17, and returns to the light

receiving portion 117B, so that apparatus can detect

the

ink shortage. In this embodiment, the light

receiving portion 117B is utilized also as a

photoreceptor for receiving the light from the first

15 light emitting portion 101 to permit the apparatus to

detect the presence or absence and/or properness of

the

10,

mounted ink container 1.
In the example shown in (a) and (b) of Figure

the surface of the substrate 100 facing inwardly

20 of the ink container 1 is provided with a control

element 103, and the first light emitting portion 101

and

the electrode pad 102 are dispcsed on the surface

of the substrate 100 facing outwardly. With this

structure, the light emitted from the first light

25 emitting portion 101 travels also in the outward

direction from the surface of the substrate 100.

Figure 11 is a side view of the ink container



receiving portion 210 is disposed across the optical axis extending in the
| ower right direction, so. that predetermned information relating to the
ink 10 container 1 can be transmitted to the recording device side. Wth

t he above-described structures, the npesition and/or the configuration of a
menber or nenbers which may bl ock the light travelling along the 15 optical
axes are appropriately selected, and an opening and/or |ight-transm ssive
are provided, so that optical axes directing toward the eyes of the user
and toward the light receiving portion are positively assured. However,

ot her arrangenehﬁ%lﬁgeiﬁﬁ)QRﬂéﬁpélﬁy arbehrative afi gagurs directed to the eyes
of the user and/or to the light receiving portion. In Figure 12, (a) and
(b) shows an exé?’rﬂj‘l%t’fﬁtl%@huéesf:?‘%?%?e AfhBiei nbg Héqurgeﬁtooéjmftrp@d from

h f | h 0 di d 25
st e || SMEgTHALRS, BRGL 100 0T 4, A ;t;sg;asrsmrﬂf s LT
light guiding . Canf{)geﬂ%ott *&%l?egﬁeWéh gg%_d[ %W&P&]{rg&{@& ai4yng to 30 the

i nk cont ai ner transm t to t I'ig receiving portion 210
(Figure 12, {a)yhapd ¢tk dde e¥asvobuibhey, Ltste;rel(vEI gHee1dgne (put Figure 13 is

a side V|em1(a) a front view (b) 5 of a further exanple of the controller
substrate nounaeso om tties ilokeconi @hnedirdat itdne eRenpfiersaf 1Righdr e
receiving portion 210 is disposed across the optical
axis extending in the lower right direction, so that
predetermined information relating to the ink
10 container 1 can be transmitted to the redording device
side.

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

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

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



10, the first light emtting portion 101 is disposed close to the end of
the substrate 100, and in this case, the size of the antenna 102 is
required to be 10 relatively small. In the exanple of Figure 13, the first
light emtting portion 101 is shiftedsyoward inside of the substrate 100,
by which the maxi num size of the antenna 102 can be assured, so that
further preferable wireless comunication is acconplished. 15 1.3 Mounting
Portion of Ink Container: Figure 14 is a perspective view illustrating an
exanple of a recording head unit having a holder to which the ink container
according to thehédiisk cenaderentcis PO WHaakhet t EH Ot e HS fisrst schematic

side 20 view illustrating an operation of nounting and denounting (a) - (c)
of the ink contaiger seoomlinggpboticeme¥d rigtigembotlt pend) t carichecchol der shown
in Figure 14. The recording head unit 105 is ?enerally constituted by a
hol der 150 for Hee R¥RDIAL KOPARAGE alFBGs dRal iPY) (four, in the exanple
shown in the Figure) of ink containers, and a recordi ng head 105 di sposed
adj acent the bottom si B&9¢Ehshow? @nSERGuYEeY4)a) - By IFPNEEaRYI A8’ t he i nk
container to the holger 150, .an_ink_ _-introducti openi n 07 of the
recordi ng head i 3 ot %rnéﬁﬁgpk%y?%ngﬁﬁM'ﬁn ﬁogﬁéfhﬁg%%ﬁ%é§ei s connect ed
wth the ink supplyedPidn £n@fihREcoMG Hdont A NEe 1AM LIS BR-ENK Tluid
communi cat i on pat t her ebet ween.
10, the first light emitting portion 101 is disposed
close to the end of the substrate 100, and in this
case, the size of the antenna 102 is required to be
10 relatively small. In the example of Figure 13, the
first light emitting portion 101 is shifted toward
inside of the substrate 100, by which the maximum size
of the antenna 102 can be assured, so that further
preferable wireless communication is accomplished.
15 1.3 Mounting Portion of Ink Container:
Figure 14 is a perspective view illustrating an
example of a recording head unit having a holder to
which the ink container according to the first
embodiment 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 1in the Figure)

of ink containers, and a recording head 105 disposed

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



An exanpl e of usable recording head 105 conprises a |liquid passage
constituting a nozzle, an electrothermal transducer el enent provided in the
10 liquid passage. The el ectrothermal transducer elenment is supplied with
el ectrical pulses in accordance with jjecording signals. Thermal energy is
applied to the ink in the Iiquid passage. This causes a phase change of
the ink resulting in bubble generation (boiling), 15 and therefore, abrupt
pressure rise, by which the ink is ejected fromthe nozzle. By this, the
thermal energy is applied to the ink in the liquid passage. This causes a
phase change ofmaurg intk thesdhnki agntaingguisel shgehetder ohdqbair idmg), and

t herefore, abrupt 20 pressure rise, which the ink is ejected fromthe

nozzle. An eIec%WQQQﬂUQ£ﬁﬂPa€Peﬁ¢P9iH%YCUh§W8mﬁ?CPE?i“%iEﬁ%Q transni ssi on
provtded on e, CL1L20% 208t phup Wl 05 deSelibed herepalier, and an
O o2l o AR ST L IGE 30 ey T 20E T o 0 oF e recorh
of 32 the recorghing aad o1Q3chbl oyghad hewienbng BoRbh A58 Jatam the
el ectrical contact portion 157, a wiring portion 159 is extended to the
antenna substr aileddbitwdeen the ink container 1 is nounted to the 5
recordi ng head unit 105, the ink container 1 is brought to above the hol der
150 ((a) in Figure 15)An example of usable recording head 105
comprises a liquid passaée constituting a nozzle, an
electrothermal transducer element provided in the
10 liquid passage, The electrothermal transducer element
is supplied with- electrical pulses in accordance with
recording signals. Thermal energy is applied to the
ink in the liquid passage. This causes a phase change
of the ink resulting in bubble generation (boiling),
15 and therefore, abrupt pressure rise, by which the ink
is ejected from the nozzle. By this, the thermal
energy is applied to the ink in theé liquid passage.
This causes a phase change of the ink resulting in
bubble generation (boiling), and therefcre, abrupt
20 pressﬁre rise, by which the ink is ejected from the
nozzle. An electrical contact portion (unshown) for
signal transmission provided on the carriage 203 which
will be described hereinafter, and an electrical
contact porticn 157 of the recording head unit 105,
25 are electrically contacted to each other, so that

transmission of the recording signal is enabled to the

electrothermal transducer element driving circuit- of



And, a first engaging portion 5 in the formof a projection provided on an
ink container rear side is inserted into a first locking portion 155 in the
form 10 of a through hole provided in a holder rear side, so that ink
container 1 is .placed on the inner bgiytom surface of the holder ((b) of
Figure 15). Wth 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
engagi ng portion between the first engaging portion 5 and the first

| ocki ng portiontdéSresxditaf Hea@ntosi erdiight heei Bkriggnpatvesn diswpl aces
downwardly. In the process of this 20 action, the supporting nenber 3 is

di spl aced i n theromitlectdlarrctofican asnvaectQponttiibe 453 de surfmge of a second
engagi ng portion 6 provided in the supporting nenber 3 on the ink container
front side is bepngiompridssds eatehded cvvridiel eckengaperbsbnatisel 3.ovi ded on
25 the holder front side. Wen the upper surface of the second engaging
portion 5 reaches a | oflBENpbRei brk SlontRENECHE IPUNtRkitg th6rti on 156, the

supporting nenber 3 displaces i.n direction by the elastic force of
the supporti ng”HEND I“gf“§5§WWéF i@gbﬁﬁm%ﬁﬁggfﬁé%ﬁbg?Fo 8> is locked with
the second 1ockipg, AR LPLotRY MLl floPad NS oSaLe (hekibl bl e 1), the
g poriion 1 elasticalTy urges 't ink container 1 in a
And, a first engaging portion 5 in the form of a
projection provided on an ink container rear side 1is
inserted into a first locking portion 155 in the form
10 of a through hole provided in a holder rear side, so
that ink container 1 is placed on the inner bottom
surface of the holder ({(b) of Figure 15). With this
state kept, the front side upper end of the ink
container 1 is pressed down as indicated by arrow P,
15 by which the ink container 1 rotates in the direction
indicated by the arrow R about the engaging portion
between the first engaging portion 5 and the first
locking portion 155, so that front side of the ink
container displaces downwardly. In the process of this
20 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 tce the second locking portion 156 provided on
25 the holder front side.
When the upper surface of the second engaging

portion 5 reaches a lower portion of the second



hori zontal direction through the supporting nenber 3, so that rear side of
the ink container 1 is abutted to the rear side of the holder 150. The
upward 1o displacenent of the ink container 1 is suppressed by the first

| ocki ng portion 155 engaged with the, zkirst engaging portion 5 and by the
second | ocking portion 156 engaged with the second engagi ng portion 6. At
this time, the nmounting of the ink container 1 is 15 conpleted, wherein the
i nk supply port 7 is connected wth the ink introduction opening 107, and
the antenna 102 and the main assenbly. side antenna 220 on the antenna
substrate 152 aleckiroselortdppodéd, t bheanippaattherny. m@Gbdhel abite-aescri bed
uses the principle of "lever" during the nounting process shown in (b) of
Fi gure 15, wherehnthdaigegagiongQpobyi bire bltassds thecefof sthengagi ng portion
5 and the first locking portion _155 is a fulcrum and the front side of the
i nk 25 cont ai nefURPPLL D FREPEHoL nt SANEMEE 138€°NEr BRIFSINAFRN TP Fhe

ti ti bet he i nk | t 7 dt i L nt ducti
openi ng 107 1 s &S SISKET G BBPnte e wiPecRPER Bt heem PiteRpover pol ni
and the ful %;umchpg-eétear |(3/(C.)C|i95§§.ﬂ59et Suberum Jhesefale. the ink

supply port i S pressed agai nst e Tnki'ntroduction opening 107 with a
large force by gotheod ot 'eQBSQflcébfy:c_l £Oontal ARk dondtiddie ronnecting
as a filter,

portion, an elastic nenber such an
horizontal direction through the supporting member 3,
so that rear side of the ink container 1 is abutted to
the rear side of the holder 150. The upward

10 displacement of the ink container 1 is suppressed by
the first locking portion 155 engaged with the first
engaging portion 5 and by the second locking portion
156 engaged with the second engaging 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 n The above-described uses the principle of
"lever" during the mounting process shown in (b) of
Figure 15, wherein the engaging portion between thel
first engaging portion 5 and the first locking portion
155 is a fulcrum, and the front side of the ink

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

port 7 and the ink introduction opening 107 is a



absorbing material, a packing or the like which has a relatively high
flexibility is provided to assure an ink conmunication property to prevent
i nk | eakage 10 there. Such structure, arrangenent and nounting operation
are therefore preferable in that such;g nenber is elastically defornmed by
the relatively large force. Wen the nounting operation is conpleted, the
15 first locking portion 155 engaged with the first engaging portion 5 and
t he second | ocking portion 156 engaged with the second engagi ng portion 6
are effective to prevent the ink container 1 fromrising away fromthe

hol der. Ther ef opgrkife gasitokatcani of 1 &thtidie vekaskhCt RENBSNe F SpSMRPT essed,
so that nenber is kept in an appropriately defornmed elastically. However,

t he structure o&nd heharofritarug, poréfenalwly t kdosek conthénetila@caor ding to the
first enbodiment or the nodified exanple shown in Figure 14 is not 25
limting in theTheeskme,i mhenthsnsumelerrdnig 7t dsFhgeseed6zgadist will be
described. This Figure.is a perspective viem/(a% of the recording 35 head
unit of anot her tBRahpl e TP HCEAPP i QRN tMeridf o1 tht Rel pEEDr BRFEE HB¥Ad unit
functioni ng %p éﬁceive t.he

and

‘ nk. . from an ink container and to effect
r ecor di ng, S DEFCHE 78 SPB T B) BT T e el dhert® CHIMSECR%w th 5
each other. The,pecofing Readypi fedOPr Yudhla§ EXRIPLEL! San
| absorbing material, a packing or the like which has a
relatively high flexibility is provided'to assure an
ink communication property to prevent ink leakage
10 there.

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

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

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

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

25 limiting in the present invention.

Referring to Figure 16, this will be described.

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



different fromthe foregoing holder 150 which securedly holds the entirety

of the ink container. Mre particularly, as showmn in Figure 16, (a), the 10
hol der portion corresponding to the ink container front side, the second

| ocking portion or the antenna substrgte disposed here is not provided. In

the other respects, the structures of this exanple is substantially simlar
to the foregoing exanples, that 15 is, the recording head unit is provided

in the bottom surface with an ink introduction opening 107 connectable with
the ink supply port 7, and is provided at the rear side with the first

locking portiop. Jpanandd SnbkA¥Ededamild hadbackast 8844 hareQfs 20 WiAth an

el ectrical contact portion (unshown) for the signal tfansm ssion.
carriage 415 oyl &ddih@ hehaf tinfid 7irkct iphovigded veédive leeerinkl9 for
mounting and fixing the recording head unit 405 as shown in Figure 16, (b).
It 25 has a hol flesm por tiiron comteésponahdigd @fifketsteactdimy ofand ke i nk
container front side, in addition to an electrical contact portion 418
connected with péwsBBtislestieiwcdb) cohttdespelementaf cohrestersbrditilg head
side. Thus, the second | ocking portion 156, the wiring portion 159 to the
ant enna substra®@NSEHEHG the connector are provided on the carriage side.
5 Wth such a structur when the recor.ding h iLt. 405 is,nmounted to the
carriage 415 as shown ?He recoré&ng %ead ungt fﬁgjofJths example 1s
different from the foregoing holder 150 which
‘securedly holds the entirety of the ink container.
More particularly, as shown in Figure 16, (a), the
10 holder portion corresponding to the ink container
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 with 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 an 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:



Figure 16, (b), the nounting portion of ink container is entirely nounted.
More particularly, through the process simlar to the nounting operation in
Figure 15, 10 the connection between the ink supply port 7 and the ink

i ntroduction opening 107, and the closg facing between the antenna 102 and
the main assenbly side antenna substrate 152 are acconplished, thus
conpleting the nounting operation. 15 1.4 Recording Device (Figure 17 -
Figure 18): Figure 17 shows an outer appearance of an ink jet printer 200
to which the ink container described in the foregoing. Figure 18 is a
perspective vi eml@ftrided prnttet porwturchft hbemaenoadsSegrilead edele .201 of 20
Figure 17 is open. As shown in Figure 17, the printer 200 of this

enbodi nent conpfhses tharmearoadseppking dogfiden l8bschhegeltirayy 203 at the
front side of the main_assenbly, an automatic sheet feeding device (ASF)
202 25 at the rRaFtignid ¥hdreshe aNHUING SIOSHBRYCcoveraPdItie and ot her case
portions which cover major parts, . including a. nmechanjismfor scanningly

novi ng t he 37 %%ﬂ??%ﬁﬁg(ﬁﬁer?Fﬁﬁl?ﬂ%<Fb36FHFﬁ§rﬁégass %%’the ink containers
and for effecting the r di dyri V. t of 2 carrlage. There
is also progﬁded an oggggtgﬁggﬁh%gfﬂggé ?bﬁﬂngqﬁﬁié%cp%g?ﬁgeéé%ES

di spl ayi ng devigei sWhah i rouhRedi 801 @)%S Statig§e0h1§Nes JHdJSH & i rrespective

of whether the main assenbly

Figure 16, (b), the mounting portion of ink container
is entirely mounted. More particularly, through the
process similar to the mounting operation in Figure 15,

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

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

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

20 Figuré 17 is open.

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

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

including a. mechanism for scanningly moving the



cover is closed or opened, a main swtch, and a reset switch. Wen the main
assenbly cover 201 is open, the 10 user can see the recording head unit 105
as shown in Figure 18. The user can also see the. novable range and the
nei ghbor hood of the carriage 205 which,carries the recording head unit 105
and the ink containers 1K, 1Y, 1M and 1C (the ink containers wll be

i ndi cated by 15 reference nuneral "1" only hereinafter for sinplicity, as
the case may be) . In this enbodi ment, when the main assenbly cover 201 is
opened. A sequence operation is carried out so that carriage 205 is
automatically eceresate tdergiend ethepoecbrding "reenisaianer t@xchakgi ng 20
position", shown in the Figure), where the user can do the ink contai ner
exchangi ng oper aongaioers hand ifar. dfifechingerddiamentdinghduréoor dhemg head
(unshown) is in the formof a chip nounted to the recording head unit 105,
correspondi ng t 8FRBeDRE ehshtGarelisgrs. TfEer déordFAgPRRBHIEd GN t he
respective col or ink§ scan_t he reqprdi erial qé] t he novenent of the

) {
carriage 205, ddPFAG wAP e B8 %%kggarﬁﬁ%ﬂéddgi A&t 3t he i nk to effect
the printingg ggs%gfgghé1dé$ﬁ(§§ﬁﬁkﬁﬂ§n29§nﬁ%ﬁ”df% 'y gROaggd widih the

gui ding shaft 2 xtends in the noving direction thereof, s driven
by a carriage rQhtert OF & idid W& Lhatset siOmaTRChariempn y The recordi ng

heads corresponding to the K Y, Mand C (bl ack,
cover is closed or opened, a main switch, and a reset
switch.
When the main assembly cover 201 is copen, the

10 user can see the recording head unit 105 as shown in
Figure 18. The user can also see the movable range and
the neighborhood of the carriage 205 which carries the
recording head unit 105 and the ink containers 1K, 1Y,
1M‘énd 1C (the ink containers will be indicated by

15 reference numeral "1" only hereinafter for simplicity,
as the case may be). In this embodiment, when the main
assembly cover 201 is opened. A sequence operation is
carried out so that carriage 205 is automatically
comes to the center position ("container exchanging

20 position", shown in the Figure), where the user can do
the ink container exchanging operation or the like.

In this embodiment, the recording head

{unshown) is in the form of a chip mQunted 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



yel l ow, magenta and cyan) inks eject the inks on the basis of ejection data
fed froma control circuit provided in the nmain assenbly side through a
flexible 10 cable 206. There is provided a paper feedi ng nechani sm
including a paper feeding roller, a shget discharging roller and so on to
feed the recording material (unshown) fed fromthe automati c sheet feeding
device 202 to the sheet discharge tray 203. The recording 15 head unit 105
having an integral ink container holder is detachably nounted on the
carriage 205, and the respective ink containers 1 in the formof cartridges
are detachably medoteddngnhéduts reeartdithg heladtaindffel@5 thelTsntihg. r ecor di ng
head unit 105 can be nounted on 20 the carriage 205, and the ink container 1
can be nount ed Tondphehk&cokhit mpardageudP? 1951idebllyi #ngegddiviemt, the ink
container | is, therefore, detachably nountable to the carriage 205 by way
of the recordi nfNegHidhnd SHEET 139 Tay@ii€hoR*t B Srdunttihgg MOREnI25 i nk
container 1 to the recordi.ng head .unit 105, the |iquid supplying system of
the present invéntf&htPa tQéﬁ%a i difedr 158" ?qurﬁfﬁﬁiggﬁe@8ggfng or printing

above- deser | Bod ‘Teannt, THTS ne AR SRS PEUBRIT o HAL ¥ eb g e |
, g I ch'the recording eads ejecC he i nks
onto the recordiRgqeateriadpdiiiheitleehet Re ¥ a0r3idng qpekaki on on a wdth
of the recording material corresponding to the range of the
yellow, magenta and cyan) inks eject the inks on the
basis of ejection data fed from a control circuit
provided in the main assembly side through a flexible
10 cable 206. There is provided a paper feeding mechanism
including a paper feeding roller, a sheet discharging
roller and so on to feed the recording material
(unshown) fed from the automatic sheet feeding device
202 to the sheet discharge tray 203. The recording
15 head unit 105 having an integral ink container holder
is detachably mounted on the carriage 205, and the
respective ink containers 1 in the form of cartridges
are detachably mounted on the recording head unit 105.
Thus, the recording head unit 105 can be mounted on
20 the 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.



ejection outlets of the recording head. In a tinme period between a scanning
operation and the next scanning operation, the paper feeding nechani sm
feeds 10 the recording nmaterial through a predeterm ned distance
corresponding to the width. In this maganer, the recording is sequentially
effected to cover the entire area of the recording material. An end portion
of the novenent range of the recording head by the 15 novenent 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 recordi Mpiegdshaovectadirte crppsiiht omg ofpd dee: ircef,r @dlei ng uni t
at predetermined tinme 20 intervals, and are subjected to the refreshing
process i ncl udifi®§orHéngr beadr srany téeecerording nateriplebyAshdescri bed

her ei nbefore, the recordin %fad unit 105 havin%ﬁ%ge cont ai ner hol der
portion for the 2B R E6RtY Joyementy ogrgEYe witirtah "Ent8RARIEEBst rate, 25

and t he ant ennas theregn ar oSt ose to t.he antennas,on the
substrate proviégadonegﬁggﬂﬁﬁpJ%ﬁﬁtgﬁggrE#?ﬁgﬁﬁFggnﬁth5F5}a yt?his, t he

control of 49. telfrf%aepltﬁgdrémxfdﬁfg eBeRaPioh Nen LFLS ¢4r0L gl praccordance with

the sequence which wi be described hereinafter in conjunction of Figure
25 - Figure 27, riceranabl eskeMyie cpabbgohaidy t Atthleh@apgBt gk neke exchange 5

position, when an ink remai ni ng anount of an 1nk container 1 is short, the
LED 101 of the iedkctdnhabuerets of the recording head. In a time
period between a scanning operation and the next
scanning operation, the paper feeding mechanism feeds
10 the recording material through a predetermined
distance corresponding to the width. In this manner,
the recording is sequentially effected to cover the
entire . area of the recording material. An end portion
of the movement range of the recording head by the
15 rmovement 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
pocsition of the refreshing unit at predetermined time
20 interQals, 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



1 is switched on or flickered. This applies to each of the ink containers
1. In the novenent range of the <carriage, a first |light receiving portion
210 having a 10 light receiving elenment is provided adjacent an end
opposite the end provided with the refreshing unit. Wen the LEDs 101 of
the ink containers 1 pass by the |[|ight receiving portion 210 by the
novenment of the carriage 205, the LEDs 101 are switched on. And, the 15
light is received by the first light receiving position 210 so that
positions of the ink containers 1 on the carriage 205 can be detected on
the basis of the position of the carriage 205 when the light is received.
| n anot her exanph@EI o 1356 cOAfrof $3th tHe 26 LEPA- AL ofn t3FCATEDBNSE the | i ke,

the LED 101 of th ontainer is switch n, when the ink container 1 is
correctly nnunt%kghuéﬁ9m§%98ﬁpﬁFn@?“@kéﬁiﬂg%ep8§FFFbR?§ RHE LGS for these

operations are egffected, .simlar to the c al the ink,ejection of the
25 recording he]and,colq—1 %zifccct&roaaﬁge%%/\ﬂ%t e cgﬁ%pé g?ﬂ.t aare( ceélr?tb(rigl%'si gnal s)

supplied to the ink copbal r@grthitdmwp,tg@ M@@d@k%ﬁg?l Exzﬂén@@d the

wireless 41 conmunication with the control circuit of the main assenbly
side. 2. StructpysitoforGConhsl aSyshemernkihiGgnamalindrsangemend (Figure 19): 5

Figure 19 is a block diagram show ng an exanple of a structure of a control
system of the igdntfjadiner 1 is short, the LED 101 of the ink container

1 is switched on or flickered. This applies to each of
the ink containers 1. 1In the movement range of the
carriage, a first light receiving portion 210 having a

10 light receiving element is provided adjacent an end
opposite the end provided with the refreshing uﬁit.
When the LEDs 101 of the ink containers 1 pass by the
light receiving portion 210 by the movement of the
carriage 205, the LEDs 101 are switched on. And, the

15 light is received by the first light receiving
position 210 so that positions of the ink containers 1
on the carriage 205 can be detected on the basis of
the position of the carriage 205 when the light is
received. In another example of the control for the

20 turn-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



printer. The control systemmainly conprises a control circuit (PCB
(printed-wiring board)) in the main assenbly of the printer, and the
structure for the 10 light em ssion of the LED of the ink container to be
controlled by the control circuit. IngfFigure 19, the control circuit 300
executes data processing relating to the printer and operation control.
More particularly, a CPU 301 carried out 15 processes which wll be
descri bed hereinafter in conjunction with Figure 25 - Figure 28 in
accordance with a programstored in ROM 303. RAM 302 is used as a work
area in the proeessuEbediOronish the @€PyRG1ciAsushonh the Figjure 19, the
recordi ng head unit 20 105 carried on the carriage 205 has recordi ng heads
105K, 105Y, 105RF8#PH05CEY%i ch have a plurality of ejection outlets,

respectively, for gjecting black (K |l ow (Y), magenta (M and cyan (C)

i nks, respectiQEI§QIQ3¥%4%eOﬁgﬁ88§r%% %#%%qmecording head unit 25 105, the

i nk containers %Kl égéffgw %HQE%Seﬁéﬁt gﬁﬁﬂﬁQaQby:nnunted corresponding to
S c

the respective recording heads.” 42 Eaclr of the ink containers 1, as

descri bed heyeinbeforerigeroroyided wibhkt Afasuhistdrahant0@n BkeMpded with
the LED 101, the display control circuit therefor and the antenna. \Wen the

i nk cont ai ner lof sa stoordtentel yfmauadetdrdlo stylse emeoodr dhagimeaetunit 105, the
antenna on the substrate 100 is close to the antenna
printer. The contrecl system mainly comprises a control
circuit (PCB (printed-wiring board)) in the main
assembly of the printer, and the structure for the
10 light emissicn 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. More particularly, a CPU 301 carried out
15 processes 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 the 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.



substrate which is provided on the recording head unit 105 and which is
common for the ink containers 1. The connector (unshown) provided in the
carriage 205 and 10 the control circuit 300 provided in the nain assenbly
side are electrically connected for tyansm ssion of signals through the
flexi ble cable 206. Furthernore, by the nounting 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 transm ssion. Wth such connecting and comruni cati ng
structure, the signal sEean & thanstk tcoadabetneen tdwe deca@itibed circuit 300
of the main assenbly side and the 20 respective ink containers 1. Thus, the
control circuithegemnksfeyser figr proMédedm¥tdl thgesabsbnaterl@rni ng-on and
-off of LED in accordance with the sequence which w | be described

herei nafter in BBRAYIARG ivorthwittR LEPgl?Y & Z5e disghpy 29Nt DSL THer @it rol  of
ink ejections of, the.recordin heads_ 105K, | OBY,, 105M and 105C, .is carried
out sinmilarly %ﬁ?%ﬁ%ﬂffﬂﬁpﬁpgxﬁﬂﬁgngﬁbl§§§56§§?hﬂ%ﬁéxnﬁﬁﬁﬁ§ft r*8f the
carriage 2053"tggrﬁQ?Q§P§g%n9EdtQS thECAL A NG nBeada Yni by {4 thg,signal

connecti on between _ ving circurt and so“on provided in the recording
head, and the cgrtémla G et s3BQtik-Até NEOD iMRiIcNodeSEHDE We Sikk&ennbhus, the

control circuit 300 controls the ink ejections and so on for the

substrate which is provided on the recording head unit
105 and which is common for the ink containers 1. The
connector (unshown) provided in the carriage 205 and

10 the control circuit 300 provided in the main assembly
side are electrically connected for transmission of
signals through tﬁe‘flexible cable 206. Furthermore,
by the mounting of the recording head unit 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 respeéfive ink cqntainers 1. Thus, the control circuit
300 can perform the control operation for turning-on
and -off of LEDlin accordance with the sequence which
will be described hereinafter in conjunction with
Figure 25 - Figure 27.

25 The control of ink ejections of the recording
heads 105K, 105Y, 105M and 105C, is carried out

similarly through the flexible cable 206, the



respective recording heads. The first |light receiving portion 210 di sposed
adj acent one of the end portions of the novenent range 10 of the carriage
205 receives light fromthe LED 101 of the ink container 1, and a signal
indicative of the event is supplied tg9 the control circuit 300. The
control circuit 300, as wll be described hereinafter, responds to the
signal to discrimnate the position of 15 the ink container 1 in the
carriage 205. In addition, an encoder scale 209 is provided along the
novenent path of the carriage 205, and the carriage 205 is correspondingly
provi ded with apoemedder ofeiber cauniagerd ettt connetgomlobfthche sensor is
supplied to the 20 control circuit 300 through the flexible cable 206, by
whi ch the novenBRECHISIE iNGRdoPnE eVt rihfyS19081i Sonp®tht tredPetii®osi ti on
information is used, for. the, resgective recordinﬁ aﬁad q{ection control s,
SRntent

f
and is used al 5B fHYIPhEITERE BT O DrdL BLEVE $he 25 positions of
e ok . ! T be deseribed. e .
the in Conta'nﬁééﬁﬁ%ﬁﬁgﬁ%gﬁgegnd“@%& °%¥#91 %§5g8§9r§@@qUhﬁﬂ§§na ter in

conjunction wt A second Ti emttIng receiving portion 44

214 is provigednl Py thesygiighBorhoogh of, the JRhedsiecmaed pagjtion in the
novenent range of the carriage 205, includes a light emtting elenent and a

|i ght recei vingceher®rd ,thandnkt e f e dronsarid seubputot otte t he control circuit
300 a signal relating to an ink remrmaining anount of each of the ink-
container 1 respective recording heads.
The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
10 of the carriage 205 receives light from the LED 1Q1 of
the ink container 1, and a signal indicative of the
event 1s supplied to the contrcl 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 Z09 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 used for the
respective recording head ejection controls, and is
used also for light validation process in which the
25 positions of the ink containers are detected, which

will be described hereinafter in conjunction with

Figure 25. .A second light emitting / receiving pertion



carried on the carriage 205. The control circuit 300 can detect the ink
remai ni ng anount on the basis of the signal. 10 2.2 Connecting Portion
(Figure 20 - Figure 24): Figure 20 shows a structure of signal line wring
for signal transmssion with the ink gentainer 1 in terns of the substrate
100 of the ink container 1. As shown in Figure 20, the carriage 205 is 15
provided with a control circuit 208, and the signal Iline wiring fromthe
mai n assenbly side control «circuit 300 to the control circuit 208 conprises
four signal lines, for exanple. Mire particularly, the signal line wiring

to the control zj4cid tpr2i8 dedck Hdege 20 iynRIrhasge seufge signal line VDU for
el ectric power supply and a ground signal |ine G\ND. Furthernore, it

i ncludes a si gnatedetnerniDAERA bosif bediing ttHee mooement rsignalf (eentrol data)
relating to the turning-on or flickering process of the LED101, and a cl ock
signal 25 |ine GuKidgs X6, inabhedys a tlighdl eoéstioare dmpmal and mes in
total. In this enbodinment, the description w/ll be made with the four

signal |ines, blightheressivipgsgrememei i ti SUAGELIPRHI tRPUPWUER an

cxarpl o, and aplutslii o cont ol o dnal ll pes, fmy b, Lequyed oo the
o) 2 0T 2 L SRR U LY o SRS geITRY Gt o of the

carried on the carriage 205. The control circuit 300
can detect the ink remaining amount on the basis of
the signal.

10 2.2 Connecting Portion (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

15 provided with a control circuit 208, and the signal
line wiring from the main assembly side control
circuit 300 to the control circuit 208 comprises four
signal lines, for example. More partiCularly, the
signal line wiring to the control circuit 208 includes

20 a voltége source signal line VDD for electric power
supply and a ground signal line GND. Furthermore, it
includes a signal line DATA for feeding the control
signal (control data) relating to the turning-on or
flickering process of the 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



electrically connected with a | oop antenna 220 by wring | ead 159. The
antenna 220 generates electromagnetic radiation of a shortwave band, and 10
conmuni cates with the antenna on the ink container side. The control.
circuit 208 is disposed on the «carrigge 205 in this enbodi nent, but nmay be
di sposed 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

wi rel ess communi cation with the main assenbly side antenna 220. It is also
provided with a controller 103 for signal processing for processing the
high frequencypséged irceivies ot heindnteanra $02haff &Q4mpd,sending the
hi gh frequency signal fromthe antenna 102. Moreover, it is further

provi ded with aah&DiCdlwactludtyedft henebyl sHigparle 12bessmaycbecuit di agram
illustrating the details of the substrate on which the controller and 25
the like are pr&edgeied &5 SHEWSaEA 1Y i glike, comer ebraiividr 2083 conpri ses

an /O control circuit (1/0 CTRL%,%%3A,a,nennrgpgriag,1038, a LED dri ver
103C, a 46 hi ghef?hky YFSGuPab t®h 7 SRROGYI 8hatiPR LY and a vol tage

source circugt A03E. T, e.denanIaEiggr Cirguit ofmkhe.high frqg%%pcy

nodul ation / derr%%lflﬁlloonn Sirélirt dehodui®ares the Hf’éﬁa %%’buoencyeS si gnal

recei ved by thePzﬁ@A LA @Il gRhEE, AR 22Re b ebtall: DA and CLK

signals. The voltage source
electrically connected with a loop antenna 220 by

wiring lead 159. The antenna 220 generates
electromagnetic radiation of a shortwave band, and
10 communicates with the antenna on the ink container
side. The control circuit 208 is disposed on the
carriage 205 in this embodiment, but may be disposed
on the antenna substrate 152.
On the other hand, the substrate 100 of each of
15 the ink containers 1 is provided with an antenna 102
for wireless communication with the main assembly side
antenna 220. It is also provided with a controller 103
for signal processing for processing the high
frequency signal received from the antenna 102 and for
20 sendiﬁg the high frequency signal from the antenna 102.
Moreover, it 1is further provided with a LED101l
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 Fiqure, the
controller 103 comprises an I/0 confrol circuit (I/0

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



circuit generates a voltage fromthe inputted electronmagnetic radiation to
supply the electric power to the I/O control circuit (1/0 CTRL) 103A, the
menory 10 array 1038, the LED driver 103C and the LED10l1. The nodul ation
circuit nodul ates the signal into a higgh frequency voltage to generate the
el ectromagnetic radiation fromthe antenna 102 to send the information to
the main assenbly side fromthe nenory array 103B. 15 The 1/0O control
circuit 103A controls display driving for the LED101 and controls witing
and reading of the data to and fromthe nmenory array 103B, in accordance

wi th the denpduhaprds copidrdy Gaiculathen NefaModuabraynl@3Beist) dde form of
an EEPROM in this 20 enbodi nent, and is able to store individual

i nformati on of thecibkgesdaiawercirsuéh a33E nf GhentiemoduYadiadn ng to the ink
remai ning anount in the ink container, the color information of the ink
therein, and iAiagditioh, thraduidcfaeangnenimdwdRitéANsdch as an 25 nunber of
the ink container, production lot nunmber or the Iike, The color information

is witten in atePPRubielon fed Rddr 8o 13RS MBFoPy Ihr FRSIUORE 47

correspondinguto‘the color. of ., the . ink stored in.the. ink gontai . For

exanpl e, the° coPoF Fhforrat'Sh BYs tlhﬁsl@a”ésaslsrﬁ?béggtséfjﬁe?n Fa% i9fitnati on
information  (iogi uidual dboLAR 109) VLB W khe beoflesey I Hd 5 her ei naf ter
in conjunction wt I gures an 4. By this, it 1s possible to identify
the ink containgfrcuit generates a voltage from the inputted
electromagnetic radiation to supply the electric power
to the I/0 control circuit (I/0 CTRL) 103A, the memory
10 array 103B, the LED driver 103C and the LED10l. The
- modulation circuit modulates the signal intoc a high
frequency voltage to generate the electromagnetic
radiation from the antenna 102 to send the information
to the main assembly side from the memory array 103B.
.15 | The I/0 control circuit 1032 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



when the data is witten in the nmenory array 103B and is read out

therefrom or when the actuation and deactuation of the LED 101 is
controlled for the 10 particular ink container. The data witten in the
menory array 103B or read out of it inglude, for exanple, the data
indicative of the ink remaining anount. The ink container of this

enbodi nent, as described hereinbefore, is provided in the bottom 15 portion
with a prism and when the remaining amount of the ink beconmes small, the
event can be optically detected by neans of the prism In addition to that,

the control ciréelitesdihdahgt BoSteebasisenit eaentskt feordinercyf ej ections
for each of the recording heads on 20 the basis of the ejection data. The
remai ni ng anmounink icdrorammieron Fer wxampde, | hhé heo namomyf camaay oh03B of t he
correspondi ng ink container, and the information is read out. By doing so,
the nmenory arraysad3I® sitndr egntaheet rdorarfioatepnt heformatiamai ni ng amount in
real 25 tinme. The information represents the ink renainin, amount wi th high
accuracy since tHEIHIOERtPoRTPREIR W IER Wit 1t hPe neeSGdtRFd t he prism too.

Also, it is 48 ossibl.e to use it to. discrinm.nate whet her. the unted ink
5 l]aegzéeslhnatlter in conau%%%l?rhzﬁtlh[ngﬁgu? sdf§ and )éhLErrB

container is a one,” or use n untfed one. D°dri ver 103C

functions to applysa jaover Poési;ﬂif’éc@o villdrage yt ent hen LER, . ]0 cause it to

emt |light when the signal supplied fromthé I/QO contro
when the data is written in the memory array 103B and

is read out therefrom, or when the actuation and
deactuation of the LED 101 is controlled for the

10 particular ink container. The data written in the
memory 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 ccunts 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 ocut. 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



circuit 103Ais at a high level. Therefore, when the signal supplied from
the /O control circuit 103Ais at a high level, the LED 101 is in the
on-state, and 10 when the signal is at a low level, the LED 101 is in the
off-state. Figure 22 is a circuit diaggamof a nodified exanple of the
substrate of Figure 21. This nodified exanple is different fromthe exanple
of Figure 21 in 15 the structure for applying the power source voltage to
the LED 101, and nore particularly, the voltage source voltage is supplied
fromthe VDD voltage source pattern provided inside the substrate 100 of
the ink contaipessiExditanidey,itt he aostrotirercel@Bektbebuthé mouR@

sem conduct or substrate, and in this exanple, the connecting contact

provi ded on theiséntoonducsimris sulbsesht ené s anlupetiorntihehékD connecti ng
contact. Reduction of the nunber of the connecting contacts is
significantly i AEMOERESAICR® the area occupi ed by the 25 seni conduct or
substrate, and in this _sense, the nodified exanple is advantageous in terns

of cost reduction of thEEBedFtedd®r T4065EPAE b0 APPYS GuPEYSS is a timi ng

chart illustrating_the ta witi ing _operatipns to and fromthe
menory arraygloéggg?etﬂ% §QEEFPaF§g E?guﬁﬁpgﬁ’??uée %%n?%ge%h%rt

illustrating acwga'town@rnduf&easqwg&i OfpPiied drel 1AL 196 shpwpoin Figure 23,
regarding the wifing in
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 10l is in the on-state, andl
10 when the signal is at a low level, the LED 101 is in
the ocff-state.

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

15 the structure for applying the power source 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 built in

20 a semiconductor substrate, and in this example, the
connecting contact provided on the semiconductor
substrate is only for the LED connecting contact.
Reduction of the number of the connecting contacts is
significantly influential to the area occupied by the

25 semiconductor substrate, and in this sense, the
modified example is advantageoué in terms of cost

reduction of the semiconductor substrate.



the nenory array 103B, the signals are sent through the antennas 220 and
102 fromthe main assenbly side control circuit 300. Mre particularly, the
start code 10 plus color information, control code, address code, data
code, are supplied in the order nanedgromthe signal |line DATAto the I1/0O
control circuit 103Ain the controller 103 of the ink container 1 in
synchronismw th 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 particul aFidgumke cintiai aet imimg hchdre iddnisezaefingatiee si gnal are
related to. Here, the color 20 of the ink includes not only the Y, M C or
the |ike col orddha waligdnguehdi nkadiand gediptfienento demsifiices theThe col or
information, as shown in the Figure, has a cord correspondi ng one of the ink
colors K, C, MM yyarusivndOeRiQf tthfe supecEdher of ig¥ ¥ 1i4 1B03A 25 conpares
the color information i cord__and th@ gplor i nformation

di d t.h
stored in the nefbr\? éwgibc?iggﬁgxgﬁﬁﬁbﬁF§uﬁﬁéﬂntﬂ% T TR €38 the data

" 50 signals ar&, tygken in thereafter. If they are not the sane, the
subsequent éata signal's are ignored. Therefore, even though the data signal

is supplied comonly 49 @&ldwdfint peqlpk @ﬁ,ntlaégaer_roqnérgﬁbt Q?imcﬂ in assenbly
side through the common signal |ine DATA shown in Figure 20, the ink
contai ner to whiHdhrddtry array 103B, the signals are sent through
the antennas 220 and 102 from the main assembly side
control circuit 300, More particularly, the start code
10 plus coler information, contrel code, address code,
data code, are supplied in the order named from the
signal line DATA to the I/0 control circuit 103AR 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 signal are related to. Here, the color
20 of the.ink 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 cclors K, C, M
and Y. Using this, the I/0 control circuit 1033
25 compares the color information indicated by the cord

and the color information stored in the memory array

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



data are concerned can be correctly identified since the data include the
color information. Therefore, the processing on the basis of the subsequent
data, such 10 as the witing, reading of the subsequent data, actuation,
deactuation of the LED, can be effectgg only to the identified ink
container (that is, only to the right ink container). As a result, (one)

commopn data signal line is enough for all of the four ink 15 containers to
wite the data in, to actuate the LED and to deactuate the LED, thus
reducing the required nunber of the signal lines. As will be readily

under st ood, (one)gredmaredatiesi phalhdrcad ties . enbughheyi Grespect the of the
nunber of the ink containers. 20 As shown in Figure 23, the control nodes of
t hi s enbodi nentsameel ude GEFsagde™N daddes ifgorlaceéuvatigmrexhd deact uati on of
the LED which will be described hereinafter, and READ and WWRI TE codes for
readi ng out of Thawe iaxfor VAP BYOwHY SRS cielg Eherel nis Istaréess writing

operation, the WRITE code follo the colo i,nfornption code .for
i genti fying t heTHICHOht™S) ﬁgh ‘):ABTWBG nléﬁ(t 088581n?r%nP L4 BeidPdls code

witton in andiet Gar e EnEo TRTHRG Behin' L e e P D cont ent of
information to he.W it edghle The wtl%mt cbnehgﬁéﬁdt@mm GeRtrol code is
s not limted to the exarrpl e descri bed above, and, for exanpl e, control
codes for verifdLat o comrapde@nsiibe correctly 1dent1fled since
the data include the color information.v Therefore, the
processing on the basis of the subsequent data, such
10 as the writing, readiné of the subsequent data,
actuation, deactuation of the LED, can be effected
only to the jidentified ink container ({(that is, only to
the right ink container). BAs a result, (one) common
data signal line is enough for all of the four ink
15 containers to write the data in, to actuate the LED
and to deactuate the LED, thus reducing the required
number of the signal lines. As will be readily
understood, {(one) common data signal line is enough
irrespective of the number of the ink containers.
20 As shown in Figure 23, the contrcl 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
cf the memcry array and writing therein. 1In the
25 writing operation, the WRITE code follows the coclor

information code for identifying the ink container.

The next code, 1.e., the address code indicates an



conti nuous readi ng command may be added. For the reading operation, the
structure of the data signal is the sane as in the case of the witing 10
operation. The code of the start code plus color information is. taken by
the /O control circuit 103A of all af the ink containers, simlarly to the
case of the witing operation. The subsequent data signal is taken in only
by the I/O control circuit 103A of the 15 ink contai ner having the sane
color information. What is different is that read data are outputted in
synchronizmw th rising of the first clock (13th clock in Figure 23) after

the address is degrgnat 8d the mRemordddiess LPdAdichhuse bheal 4R:control
circuit 103A 20 effects control to prevent interference of the read data

wi th anot her inpet wsigtat venrichakhghlhbe ciodeg isiegnakieoliat Becodk

contai ners conmunicate with the comon (one) data signal line. As shown in
Figure 24, w thindspates ttha hent2htacfuanfamatiignnitrgbenyranten hin.
deactuation (turning-off) of the LED 101, the data signal of the start
code plus col or infornm@beoACNEert rsrdiseted: Byt hlee 52on70 @adter éis circuit

103A through the signal Iine DATA fromthe main assenbly side, simlarly to
the foregoing. "AS gé@b??%uﬁf FCeiffBRPLF ede T He- AG g AP OV Rk 2pBnt Eher s

B R EE e R B e e R
continuous reading command may be added.
For the reading operatiocn, the Structure of the

data signal is the same as in the case of the Writing

10 operatiocn. The code of the start code plus color
information is taken by the I/0 control circuit 1033
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/0 control circuit 103A of the

15 ink container'héving the same cclor 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 containers communicate with the
common (one) data signal line.

As shown in Figure 24, with respect to the

25 actuation (turning-on) and the deactuation

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

start code plus color information is first sent to the



effected only for the identified ink container. The control codes for the
actuation and the deactuation, as described hereinbefore in conjunction
with Figure 10 23, include one of ON code and OFF code which are effective
to actuate and deactuate the LED 101, s;respectively. Nanmely, when the
control code indicates ON, the I/Ocontrol circuit 103A outputs 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 1/0O contro
circuit 103A outipot soatrdFreisigrial 108At tlerdildh dhievernigna03Cinanbhtde out put
state is continuously nmaintained 20 thereafter. The actual timng for the
actuation or déachubb¢omriof adwembEp $0dei ssiafitlerlyt ockbek of the clock
CLK for each of the data signals. In the exanple of this Figure, the black
(K) ink contai AeFeapitdh t e FepErRbed dmrgisPghare o5t e st it ki s first
identified, and then, the, LED 101 ,of the bl ack.ink _K contajner is swtched
on. Then, the EBPg?i??ﬁcﬂ§nﬂq léﬂeﬁh%n§ggﬁﬁﬁsd§t8st§ﬁaF°#%Hicates 53

magent a i nk M andothe cont rols Gade LpdlcaleS, AGLURLLOD ANd: thierefore, the

LED 101_of t_ in | container 1Ts swtc on Wwhi : of the_ink
K container is kgptihi Eyqéﬂéﬂd%nt¥6§ Eéﬁﬁ{fédfg%@%egﬁeﬁtipe fhird data signal

nmeans instruction of deactuation, and only the LED 101 of the ink K
contalner 1s effected only for the identified ink container. The

control codes for the actuation and thé deactuation,
as described hereinbefore in conjunction with Figure

10 23, include one of ON ccde and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O control circuit 103A dutputs an ON signal
to the LED driver 103C, as described hereinbefore in

15 conjunction with Figure 22, and the output state is
continucusly maintained thereafter. On the contrary,
when the control code indicates OFF, the I/O control
circuit 103A outputs an OFF signal to the LED driver
103C, and the output state is continuously 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 leftmost data signal

25 designates is first identified, and then, the LED 101
of the black ink K container is switched on. Then, the

color information of the second data signal indicates



deactuated. As will be understood fromthe foregoing description, the
flickering control of the LED is 10 acconplished by the control circuit 300
of the main .assenbly side sending repeated actuation and deactuation
control codes alternately for the ideptified ink container. The cyclic
period of the flickering can be determ ned 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 denountirig of the ink container according to the
enbodi ment of theg@ftperiasemn, iamdefheotontusl paydel Gukbachyeshows the

actuati on and deactuation control for the LED 101 of each of the ink

contai ner 1 by ahtuegbhenolarg nteeirefg0e, Provifded lilnofhehenimk dssenbl y si de.
The process shown in Figure 25 starts in 25 response to the user opening the
mai n assenbly cB9@FaiRRT the Piiitehed 201vwhicHNes LESt 81 edif byhd ink

predeterm ned sensor, Wen th rocess . is started, the 5 ink cantainer is
mounted or demolintBATHY S & %f%f R é‘fjrsetaé%e‘i S%Bef?%lb‘ﬁarcpd(?f °3 nounting

g.”d de”.”“”t'-”gtﬁéox‘fﬁ%?doéa%&esii 1694 ﬂE”%sicPuf{?cﬁ{eo?5dead%%a§g§\4“ in the
igure, in the nounting or denmounting 5. process, e carriage froves at
step 5201, and Lhe okl orm@tizdn 101 bhecsd alf of JoRka¢apiaj ger (individual
deactuated.
As will be understood from the foregoing
description, the flickering control of the LED is
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 c¢yclic period of the
flickering can be determined by selecting the cyclic
15 period of the alternating control codes.
2.3 Control Process (Figure 25 - Figure 31):
Figure 25 is a flow chart illustrating control
processes relating the mounting and demountirig of the
ink 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 cdntainer 1 by the control circuit 300
provided in the main assembly side.
The process shown in Figure 2% 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



information thereof) carried on the carriage 205 is obtained. The
information of the state to be obtained here is an ink remaining anount or
the like which is 10 read out of the nenory array 103B together with the
nunber peculiar to the ink container. ¢4n step 5202, the discrimnation is
made as to whether the carriage 205 reaches the ink container exchange
position having been described in conjunction with Figure 18 or not. 15 If
the result of the discrimnation is affirmative, step S203 is executed for
ink container nounting confirmation control. Figure 27 is a flow chart
showi ng in detaijhkt Bent SDEY 1130 MGQAEEANBE | @ADLy Iatghgym.%- First, in
20 step 5301, a paraneter N indicative of the nunber “of the ink containers
carried on the carri agei2Qbei 86sied ,a fdno ahbkagoF £ kpodrorireprind mati on of

|l ight em ssion of the LED correspondlngly to the nunber of the ink
containers, is idemphatizedrdaesships ehbobhkernntalnes 26 Eégute 25since the
nunber of the ink containers is 4 (K ,C M and Y). Then, four flags F (k),
k=1 - 4 are pr@ﬁa?@ﬂw”ah%‘Wﬁ%ﬁESPéealF“l?ﬁ%|WQWQfé@gt6rz€P6°U“tEEE I'n step

5302, a variable An of the f 2 rela%bggmto th ar.der élnnun ng

di scrimnatidn P&PCCPRe ik CEAEETRer O F SPRES 3 SEFP 52 i N3 1f)‘?lssos t he
munti ng confi [ TRERORa £08 ro@ ehs gtiected for ctomecamgp Ruhaksgopiainer. I n
this control, by the user sets the I nk container he correc position in

t he hol der information thereof) carried on the carriage 205 is
obtained. The information of the state to be obtained
here is an ink remaining amount or the like which is

10 read out cf the memory array 103B together with the
number peculiar to the. ink container. In step 5202,
the discrimination is made as to whether the carriage
205 reaches the ink container exchange position having
been described in conjunction with Figure 18 or not.

15 If the result of the discrimination is
affirmative, step 3203 is executed for ink container
mounting confirmation control.

Figure 27 is a flow chart showing in detail the
mounting confirmation centrol 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.



150 of the recording head unit 105, the wireless conmunication between the
antenna substrate 152 of the holder 150 and the antenna 102 of the ink
container is 10 enabled. By this, the control circuit 300 of the nain
assenbly side, as described hereinbefgge, identifies the ink container on
the basis of the color information (individual information for the ink
container), and the color information stored in the 15 nenory array 103B of
the identified container is sequentially read out. The col or information
for the identification is not used for the already read out one or ones.
In this control procesdp shepds3tdi mi mariaple shralsh tiedélag t o whet her or
not the 2C read color information is different fromthe color information
al ready read outreBdtEnd thfe tearrder ehimpuniisgediscrimsnabplBBELPL if the
color informati on have been able to be regq out, and the color infornmation

25 has been di f 2% ert¥ (5UHhARETal Fedtly Tead ouf"Pi tReSbEP pittes toF
information, it_is then discrininated that .ink.containgr of the_color
information is MR ed &2 r_mtahéol-?%r_ltlrrﬂg’ &Sn g.l %%%?dcf%lérwesg, t|%t is
discrimnated phgtodiie Ardih |k GON Abhekols BPlHBULG sar enethe " A Lh”
represents only the order of discrimnation of “the ink container, does not
represent the ofglercénddidieratitvenefcéhedropatedipasiti one aolldig i nk

contai ner. When the A-th ink container is

150 of the reccrding head unit 105, the wireless
communication between the antenna substrate 152 of the
holder 150 and the antenna 102 of the ink container is

10 enabled., By this, the control circuit 300 c¢f the main
assembly side, as described hereinbefore, identifies
the ink container on the basis of the color
information (individual information for the ink
container}), and the color information 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 process, the
discrimination 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 5304, if the color information have

been able to be read out, and the color information

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

ink container of the color information is mounted- as



di scrimnated as being correctly nounted, the flag F (A) (the flag

sati sfying k=A anong the prepared flags F(k), k=1 - 4) is set to "1" in
step 5305. Then, as To described hereinbefore in conjunction with Figure 24,
the LED 101 of the ink container 1 hawkgng the corresponding col or
information is switched on. When it is discrimnated that ink container is
not nmounted, the flag F (A) is set to "0" in step 5311. 15 Then, in step
5306, the variable Ais increnented by 1, and in step 5307, the
discrimnation 'is made as to whether or not the variable Ais larger than

N set in the stbpeIBoa" (G (IE3ERBodi EREIVREC4) 1t 13 dAREHIALFE6PE A is not
nore than N, th r oces subsequent to step . S303 is repeated., If it is

di scri m nat ed aghg iﬁbe fpa_ftg'erl l?(hgﬁnﬁfllf% ¥R lRHE Lt hat  ShSunt PRg
confirmati on conirol. J%ggﬂ 0 t | | af; ur - 1 Nk, tai ners.
Then, in step 53 8?% [gﬁ? [ scF%n?ﬁgyigﬁ%ié?qgéggfaglfégaﬁé% e?ﬁg?ﬁﬁot t he 25

main assembly coygriPlcdrstdihed) aped mOsiddHes@ntt Ree Bagés of an output of
the sensor. When the nain ‘assenbly cover i$ in a closed state, an

abnormal i .tys 57ingi@dtits gfettiienaduhved e qitdees sifngheouhkne of Figure 26
in step S312 since there is a possibility that user has closed the cover
al t hough one orcsobingr t h#henkthe dhnttdi dekscantabhoer nbuint ed or are not

properly nounted, 5 Then, this process operation is conpl eted. \Wen, on the
contrary, the nﬁiﬁc%ﬁg%ﬂﬁﬂﬁﬁ &Sveeing correctly mounted, the flag F

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

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

15 Then, in step S306, the variable A is
incremented by 1, and in step S307, the discrimination
is made as to whether or not the variable A 1is larger
than N set in the step S301 (in this embodiment, N= 4).
If the variable A is not more than N, the proccess

20 subseduent to step S303 is repeated. If it is
discriminated as being larger than N, the fact means
that mounting confirmation contrcl has been completed
for all of four ink containers. Then, in step S$308,
the discrimination is made as to whether or not the

25 main assembly 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



201 is discrimnated as being open in the step 5308, the discrimnation is
made as to whether or not all of the four flags F (k), k=1 - 4 are "1",
that is, 10 whether the LEDs 101 are all switched on or not. If it is

di scrimnated that at | east one of the;LEDs 101 is not swi tched on, the
process subsequent to the step 5302 is repeated. Until the user nounts or
correctly renmounts the ink container or ink containers of which 15 the LED
or LEDs 101 are not switched on, the LED or LEDs of the ink container or
containers are swtched on, and the process operation is repeated. Wen al
of the LEDs aresti@bseriminedtignedstbethy Piwiesshed ooptaneosfreliendi ng
operation is carrled out 20 in step 5310, and this process operation is
conpl et ed. Then?6the Wé@ézréw%s“ﬁ%‘fﬁt Hé Br BeessPhdl kvuthale useown in

Figure 26. Figure 28 shows a state which all of fhe ink containers
are correctly Rt ePSS WR6r FREET %@%Q?Qﬁﬂsonﬁnartﬁ%?%fQ# the H'K EDs are al |

25 suitched on, _respectively. s ar ﬁh@gdbgfkas%jgagua&%pggl after Lhe ink

cont ai ner nount I ng conef I'rmati1 on contro S execut eéd’in the

above- descrlpedTH@@neghlgIy;ocgggcgbg}gggddaqslgoﬁgggtgg to whether or not the
control is normally conpl éted, nanely, whether of not the ink containers

are properly nounted, wneﬁlaﬂuSQQAco&tkérthUﬂDunhkﬂg%s@h@lglasveﬂlnated as
bei ng nornmal, the displaying device (Figure 17 and Figure 18) in the

201 is discriminated as being open in the step $308,

the discrimination is made as to whether or not all of

the four flags F (k), k=1 - 4 are "1", that is,

10 whether the LEDs 101 are all switched on or not. If it
is discriminated that at least one of thé 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

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

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

20 in stép $310, and this process operation is completed.
Then, the process returns to the processing routine
shown in Figure 26. Figure 28 shows a state (a) in
which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all

25 switched ¢n, respectively.

Referring back to Figure 26, after the ink

container mounting confirmation control (step S$203) is



operating portion 213 is lighted green, for exanple, and in step 5205, a
normal ending is executed at step 5206, and the operation returns to the
processing 10 routine shown in Figure 25. Wen the abnormality nounting is
di scrimnated, the displaying device isg the operating portion 213 is
flickered orange, for exanple, in step 5207, and the abnormality ending
process is carried out, and then, the operation 15 returns the processing
routi ne shown in Figure 25. Wen the printer is connected with a host PC
which controls the printer, the nounting abnornmality display is also
effected on theeéie§BE9‘§/ 1 Ghfe abevesPREFE BPROBANIEI20tPA Fi gure 25, when the

i nk container nounti ng, and di.snmountin rocess of step 5101 is conpleted,
the discrimn naf-8ATH l%%ﬁ%"h§st8 ef eEOOWh 4 & HEEnFFﬁg and denounti ng

process is proper lg¥r§g”% g%oezqnalilgze?%ﬁ?léggg; r{afn*etl:}}e ARAORORI LEY,d

di scrimnated, t ess 0 on"waits for ‘the usér To opén the main

assenbl y cover 2@1, iﬁndc&r&arierﬁa%n%%etgrw@rgp%umeef, ihhec£pveso£01, the
process of the step 5101 is started, 59 "so that process described in

conjunction witheFrger@oudbinds LeReatedriMhenddhaspbepay ABEAL1 NG or
denmounting process is discrimnated in step S102, the process waits for 5
t heuser to cl osehthéismlayiasservliyecoVegu2d 1 ransit EpgBi6318 anin tdte=
discrimnation is nade as to whet her or

operating portion.213 is lighted green, for example,

and in step 5205, a normal ending is executed at step

5206, and the operation returns to the processing

10 routine shown in Figure 25. When the abnormality
mounting is discriminated, the displaying device in
the operating portion 213 is flickered orange, for
exXample, in step 5207, and the abnormality ending
process is carried out, and then, the operaticn

15 returns the processing routine shown in Figure 25.

When the printer is connected with a host PC which
contrecls 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 5101 is completed, the
discrimination is made as toc 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,



not the cover 201 is closed or not in step S104. If the result of the
discrimnation is affirmative, the operation proceeds to |ight validation
process of step 10 5105. In this case, if the closing of the main assenbly
cover 201 is detected as shown by (b) g9n Figure 28, the carriage 205 noves
to the position for [|ight validation, and the LEDs 101 of the ink
containers are deactuated. 15 The |ight validation process is intended to

di scrim nate whether or not the properly nounted ink containers are nounted
at the correct positions, respectively. In this enbodinent, the structures
of the ink contai b2t R¥ecefst degehibedtin imigucatoonsipd Fheyenf are made
pecul i ar depending on the colors of the ink contained therein for the
purpose of prev&ntPnECRFRE§Ik containers from being mounted at  w ong
positions. This is forwﬁhe %hnpliciéy of tmanufacéurin of the ink container
bodi es. Therefore, 25 théfe 1's & PodsiBIrtHIt hat *TH Igﬁﬁﬁhpﬁgfgsare nount ed
at wong positiops,: f he.ll | i.dat i 0 i ffective to
detect such mmo%g %%%%?#ﬁa%g%g'ég S#%QE%F¥%ytt%eb3§g?B%f&§ gfeégﬁt. By this
and the efficiepeyusnd {OW IR taE hien i JdsGPNtAReEy PBNUiQACitd Ng are

acconplished since it is not required to make the configurations of the ink
5 containers di §iesenind rigm edchronbest depaendimagieoast be weotioss @@f the ink.
not the cover 201 is closed or not in step S104. If
the result of the discrimination is affirmative, the
operation proceeds to light validation process of step

10 8105. 1In this case, if the closing ¢f the main
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. 1In this embodiment, the structures of
the ink containers are not such that configurations

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

25 there is a possibility that ink containers are mounted
at wrong positions. Therefore, the light validation

process is effective to detect such wrong mounting and



Figure 29 illustrates the light validation process (a) - (d), and Figure 30
also illustrates the |I|ight validation process (a) - (d). 10 As shown by (a)
in Figure 29, the novable <carriage 205 first starts noving fromthe

| efthand side to the righthand side igp the Figure toward the first |ight
receiving portion 210. Wen the ink container placed at the position for a
yel l ow i nk 15 cont ai ner cones opposed to the first light receiving portion
210, a signal for actuating the LED 101 of the yellow ink container is
outputted in order to switch it on and to keep the on-state for a
predeterm ned EPmBOBLFRtTSHh USBY PReLRBMEYHIL haby nghbeantddéEri bed in 20

conjunction with_Figure 24. en the in ontainer is. placed at the correct
bos) t1on. the. { PFELERPRRL SrcbaetvPRRE pof t10h PH0CPRERFUES the ©ight from the

LED 101, so that 89Q£{8|m%%2&%!Ec§88%9£$ﬁ§3'Qi%%%e§tthgtnoénk cont ai ner 1Y
i

is nmounted at the cofrec sition. e noving t he carriage 205, as

shown by (b) iRcEL9HEE 29 maMaeRnEheoh PRy eantdnReL sPLRcedh @t the position
for a nmagenta ink container cones opposed to 61 the first |light receiving

portion 210,5a sbgbaknéps diadebtahtngrémesddD ckhkrotiepbRAMBGEIH a Hak
container is outputted to switch it on and to keep the on-state for a
predeterm ned tcokodsrafitoe isiknmilarly. In the 5 exanple shown in the
Figure, the ink container 1IMis nounted at the correct position, so that
first light Figure 29 illustrates the light validation
process (a) - {d), and Figure 30 also illustrates the
light validation process (a) - (d).
10 As shown by {a) 1in Figure 29, the movable
carriage 205 first starts moving from the lefthend
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
portion 210, a signal for actpating the LED 101 of the
yell&w ink container is outputted in order to switch
it on and to keep the on-state for a predetermined
time duration, by the control having been described in
20 conjuhction 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, sc 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



receiving portion 210 receives the light fromthe LED. As shown by (b) -
(d) in Figure 29, the light is emtted sequentially, while changing the
position of 10 discrimnation. In this Figure, all of the ink containers
are nounted at correct positions. On f{he contrary, if a cyan ink container
1Cis 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
i nk container 1M nounted at another position is switched on. As a result,
the first |ight *PEcI¥Fhg +906r HS6F12109 deritifst 2l8cerveignall fght at the 20

det dt | t 300 _di tes, that
ount i ng posi ti BRCHASE Vi “EConCr REr U6t HASPRan ke CPRREO athor 1

(right ontalngc)au€ors espandingl Xe 1L A,dmgentac o santalneredM i s

erroneously nounted at a position cyan I al ner as shown

by (c) in Figurg QedeEJFhﬂH@Q %Q%eoaukgﬁﬁéﬂ”<§¥%ﬁﬁ§&@9r 1M WHch i s opposed
to the first light receiving portion 210 is not 62 actuated, but the ink

cont ai ner 1GCs noeraedl atstenot Her thposi §ios, It&ieS\MnIkaedtQﬁlne}:nll‘d his manner,
the light validation process wth the control circuit 300 described above
is s. effectivempontelmt fohet heriraktcpos &iimey, oo kthkt €onsai higist not nount ed
at the correct position. If the

receiving portion 210 receives the light from the LED.

As shown by (b) - (d) in Figure 29, the light is

emitted sequentially, while changing the position of

10 discrimination. 1In this Figure, all of the ink

contaihers are mounted at correct positions.

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

20 predefermined timing, so that control circuit 300
discriminates that mounting position has an ink
container other than the ink container 1M (right
;ontainer). 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



nmounting position does not have the correct ink container nounted thereto,
the color of the ink container erroneously nounted there can be identified
10 by sequentially actuating the LEDs of the other three color ink
containers. In Figure 25, after the ligght validation process in the step
5105, the discrimnation is made as to whether or not the |light validation
process is 15 properly conpleted or not in step 5106. Wien the proper
conpletion of the light validation is discrimnated, the displaying device
in the operating portion 213 is |ighted up green, for exanple, in step

5107, and the pr&¢Eatedndut 3¢ netborRBFahagid, 1S MmauRd eso agnaraghes

di scrimnated as being abnornal ., the displaying device in the operating
portion 213 is pPFFtkg?eﬂso?gﬁﬁgwﬁr°§fep 5109, and the LED 101 of the ink

container which is notIgEQg}ggmghn%Pfc erggaht 99?&&%@?0@- r&@gé%h has been

identified in the step 'S or switched om’in step 5105. In

this manner, WigRht PRe USSKt APENS NG LMBDO ASKONMA Go¥ek 1401, the user is
notified of the ink container which 63 is not nounted at the correct

posi tion, sosthaiffegeivei Sopideidien kel EAPWHNGdideq e ig@rrect position.
Figure 31 is a flow chart illustrating a recording process according to the
enbodi nent of tlentbipeesemtt inmueriteidont the tdnirgutocesdtibhe ik themai ni ng
anount is first checked in step S401. In this process,
mounting position does not have the correct ink
container mounted thereto, the coclor of the ink
container erroneously mounted there can be identified
10 by sequentially actuating the LEDs of the other fhree
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 completicn of the light validaticn is
discriminated, the displaying device in the operating
porticon 213 is lighted up green, -for example, in step
5107, 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 SlOS. In this

manner, when the user opens the main assembly cover

201, the user is notified of the ink container which



an anount of printing is determned fromthe printing data of the job for
which the printing is going to be effected, and the conparison is mde

bet ween the 10 determ ned anobunt and the remai ni ng anount of the ink

contai ner to check whether the remainiggg amount is sufficient or not
(confirmation process). In this process, the ink remaining anount may be
the anbunt detected by the control circuit 300 on the basis of 15 the
counting. In step S402, the discrimnation is made as to whether the

remai ning i nk anount is sufficient for the intended printing or not, on the
basi s of the con$inpatnomigdoeésthe Grothectotdosithand, softhdie ussssult 20 of
the discrimnation at the step S402 indicates a shortage of the ink, the

di spl ayi ng devi €& B¥oRBied §Per§RPHGE pbf tiOrFB1gorseet i ekekteP™range in the
step $S405, and in ste?.S406, t he LEEllol of the ink container 1 containing
the insufficient amounti8PIEhel 28 PnElPY FlebkelEddradwif@ched on (abnor ma
endi ng), Wen EQ? ol a host Q%' whi ch

controls the recor%#%bq% §¥%§g§¥%§g?%§ifoﬁ§f%%%8GMQEQ%%%%%tO%ny‘%e_disp|ayed
Flaure 54 C1netRe Tt oy oabodi mony aasePrBed Th LHe Bt orogeisgs the first
eﬂga]gl: pgt porti oambuPt OM dads@nchébred Nk caRipaisAGN . I @ t3Hide pirsceBserted into
the an amount of printing is determined from the printing
data of the job for which the printing is going to be
effected, and the comparison is made between the
10 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount may be the amount
detected by the 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
5405, and in step S406, the LED 101 of the ink
container 1 containing the insufficient amount of the
25 ink 1s flickered or switched on (abnecrmal ending).

When the recording device is connected with a host PC

which controls the recording device, the ink remaining



| ocki ng portion 155 provided at the rear side of the holder, and the ink
container 1 is rotated about the rotational pivot which is the inserted
portion, while 10 pushing the ink container front side down. Wen such a
structure is enployed, the preferablegposition of the substrate 100 is, as
descri bed hereinbefore, the front side which is away fromthe rotational
pivot, and the. first light receiving portion 210, and the first light 15
emtting portion 101 for directing the light toward the first |ight
receiving portion 210 and toward the wuser's eyes are integral with the
substrate 100, 28BCHBEATRYIRE PeRdosed P Sl icRday, ofhehpoBFti on preferred
20 by the substrate.and th osition required by the Ilight emtting portion
are different fF&WP%Eﬁﬁe%ﬁélii dependi ng on the structures of the ink

contai ner and/aqr Ppgﬁgnéﬁggdghegggtigggﬁpgr§§ﬁ; Fggu%gcg4 ,case, the

substrate and the [I'g tting portion nmay be I'sposéd at proper

positions. Therefore, tiReynarei ol endiRGRRSALI HYséPLGY aln WiHh each ot her.
Figure 32 illustrates structures of an ink 65 contaliner and a nounting

portion thereof fraceqotihdg dhee fdrethengaeghoglipmntionf 5t peopi@se@ndén i nventi on
((a) - (c)). As shown by (a) in Figure 32, the ink container 5 501 of this
enbodi nent of theepiekepentiaivent reari sideryiidedrérdt heto ophsi flersdj acent
the front side with
locking portion 155 provided at the rear side of the
holder, and the ink container 1 is rotated about the
rotational pivot which is the inserted portion, while
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,
éccordingly.
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 suéh 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



a substrate 600 which has a light emtting portion 601 such as LED, which
has a pad 602 at the top rear portion. Wen the light emtting portion 601
is 10 actuated, the light is emtted toward the front side. A |light
receiving portion 620 is disposed at g position for receiving the |ight
directed leftward in the Figure adjacent an end of a scanning range of the
carriage. Wien the carriage cones to such a position, 15 the light emtting
portion 601 is controlled, so that recording device side can obtain
predetermned information relating to the ink container 501 fromthe
content of the tonftinegceinded hyuthend ightticeceheragf pocdidimg Ween the
carriage is at the center portion of 20 the scanning range, for exanple, the
| i ght enlttlng apRithe o BET imengonf rohe exresigptwhneAnthenuser is able to see
the state of ghtenln%a%o that predetermned information relating to the

i nk cont ai ner 58%3kan readily recogni zed by the user 25 As shown by (c)

in Figure 32, the reco ad it 605 comyJ s der 650 for
det achabl y holdlng a % u?g?l@qa %H Encgn er§ %ﬁe ln n“PRETEE" exanpl e

of the Figure),sg r@@%ﬁi@ﬂ%@%@%@% 0PI g@@seﬁt m@e@@i&rpmss' de thereof.
By mounting the ink container 501 in the holder 650, an ink introduction

openi ng 607 of pheviReDIh rtieheaf side dDeakad tRet Beoht | SRS WA@ht om portion
of the holder is connected with an ink supply port 507 |ocated i-n the
bottom portion a substrate 600 which has a light emitting portion 601
such as LED, which has a pad 602 at the top rear '
portion. When the light emitting portion 601 is
10 actuated, the light is emitted toward the front side.
A light receiving porticn 620 is disposed at a
position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the
carriage. When the carriage comes to such a position,
15 the light emitting portion 601 is controlled, so that
recording device side can obtain predetermined
information relating to the ink container 501 from the
content of the light received by the light receiving
portion. When the carriage is at the center portion of
20 the séanning range, 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



of the ink container, so that ink fluid communication path is established
t herebet ween. The hol der 650 is provided on a rear side thereof with a

| ocki ng portion 10 656 for |ocking the ink container 501 at the conplete
nounting position with the engaging pggtion 655 (rotational center) at the
front side. Adjacent the |ocking portion 656, there is provided an antenna
652 for communication with the substrate 600 antenna 602. 15 Wen 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 b b) in
Figure 32, the G¥8MPHFellest Held'dker BdERFOISHNG 8536 6PRe PARV ai ner

ide to th 20_side of the holder, 650 to.bring the ink cont ai
{ront “side i ni 0 SnbAGRER 1A IS I caRghoi 1 ROPLFORS B48 BT+ the hol dor 650.

gt LhiS staleqohhe; Hopeto POl téh%”hBig«%/Pe dd,0ny iinqeiﬂggwﬁcéf cont ai ner

501 is pressed toward the rear side, Ich the ink container 501 is

nounted in the hekdengWhbt eof ofrad iRGorkind heedl el QB chRdhcat echdy an arrow
about the engaging portion 655. Shown in (a) and (c) in Figure 67 32 is

t he i nk contai nennbdlbobteh hastieenfconplledeler impDuohedctwebesetmn the ink
supply port 507 and the ink introduction opening 607 are connected to each
other, and theaanteknaupBORly arartt 96 7ahtoeated 652 thee boltbom port Horeach ot her

The structures of the engaging portion 655 of . ‘
of the ink container, so that ink fluid communication

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

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

15 When the ink container 501 is mounted to the
recording head unit 605, the ink container 501 1is
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 éidevbf 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



t he hol der 650 and the | ocking portion 656 and the corresponding structure
of the ink container 501 side, nay be properly determ ned by one skilled in
the art. 10 In the exanple shown in the Figure, the substrate 600 is
provi ded 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 first enbodinent. Furthernore, the hol der 650 and the 15
structural nmenbers relating to it are not necessarily provided in the head
unit. Figure 33 shows a nodified exanple of Figure 32 structure, and shows
two recordi ng hdadisinilts ifpki ganhtaigent 20 hiwig cbahesi dges) cegeletafl whi ch
conprises an ink 20 container 501 and a recording head 605" which are
integral with eBe®nrherhergiphtae ebdo o HRIY, R@ﬁg 8P7 amd Wi tiK s a
cartridge for black ink, and the o i car%&&dge for yell ow, nagenta

S

th is a
and cyan inks. TREFHHTEC 68819 b@ﬁ)r%‘?ﬁ FEqPEC ®i FarD 2 "&%ruct ur es

corresponding to_such a _struct ol othis .enbodipent, the control circuit
for the |ight eﬁ??tf%%anﬁgp %oﬁbgoiggigﬁ%églegﬁathggf?5%tggrﬁ%qﬁhy be

provi ded 68 g at a.profgsy position on the head unit. For exanple, a contro
circuit is provided on the driving circuit substrate having an integral

recording head 605', amde $dwicMurieRd oifs taxt engtash i Jhe ibhghbsesttting
portion 5 601. In such a case, a driving circuit for the recording head
605" and the conhe ddolkgdecBis® &od the locking portion 656 and the
corresponding structure of the ink container 501 side,
may be properly determined by one skilled in the art.
10 In the example 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 limiting, and it may be inclined as in the
first embodiment. Furthermore, the holder 650 and the
15 structural members relating to it are not necessarily
provided in the head unit.

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

20 container 501 and a recording head 605' which are
integral with each other. In this embodiment, one cf
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



light emtting portion 601 are connected with an electrical contact portion
on the carriage through an wunshown el ectrical contact portion. 10 Figure 34
is a perspective view of a printer wth which the ink container according
to said another enbodiment of the prggent invention is usable, wherein the
mai n assenbly cover is shown in the open state. The sane reference nunerals
as in Enbodi nent shown in 15 Figure 17 and Figure 18 are assigned to the

el enents having the correspondi ng functions in this enbodiment, and the
detail ed description thereof is omtted for sinplicity. As shown in Figure
34, an ink conta@tnérPE5OR¥K B itdriaPrhi ke bherk Undk:. HAd arRarpkecont ai ners

501CWY having integral accommdati ng,chanbers contai ni ng,cyan magent a and
yel | ow i nks sep&P&PgPi,c%ﬁﬁy dﬁt@&oghg?ﬁeonh ‘ﬂé?lgﬂnﬁhglféﬂb?ding head

unit 605 on the GRL(i.age | A0 L eaeh ol LA dk contahnghs, ag descr bed

25 herei nbef ore, I’s provided as a sepa romthe

substrate, and the WSLinGafs SB&hARa EEDBNOOL it teﬂggmgt pStfgoyhen the ink

container-is 69 nounted at the exchange position. rresponding to the

posi tion of theghkDs, 1@ ducght: £g€€) Vi N PAMlgl @R rdd Ot i Sor piteyided in the
nei ghbor hood of one of the end portions of the novenent range of the
carriage 205. 5rkecgudéng@thesd &#0Schendt e scade nolewifapianfloa tsehematic
front view (b) of an ink container according
light emitting portion 601 are connected with an
electrical contact portion on the carriage through an
unshown electrical contact portion.
10 ‘Figure 34 is a perspective view of a printer
with which the ink container according to said ancther
embodiment of the present invention is usable, wherein
the main assembly cover is shown in the open state.
The same reference numerals as in Embodiment shown in
15 Figure 17 and Figure 18 are assigned to the elements
having the corresponding functions in this embodiment,
and the detailed description thereof is omitted for
simplicity.
As shown in Figure 34, an ink container 501K
20 containing black ink, and an ink containers 501CMY
having integral accommodating chambers containing cyan,
magenta and yellow inks separately, are mounted in the
holder of the recording head unit 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 frent side when the ink container. is



to a further enbodi nent of the present invention, wherein the first

enbodi nent is nodified by placing the substrate and the light emtting
portion at 10 different positions. In this enbodi nent, substrates 100 - 2
each having a light emtting portionglOl such as a LED is provided on the
top portion of ink container front side. Simlarly to the foregoing

enbodi nent, the 15 substrate 100 is provided on an inclined surface portion
since doing so is preferable fromthe standpoint of satisfactory

comuni cation with the antenna substrate 152 provided on the carriage side,
the protection fpontedeat nkie @x¢hehgespdsitire 100rrespOnadigthdeét ddtewi th t he
substrate 100 - 2 or the light emtting portion 101 by wirin ortionl 59 -
2 so that el ecPPPétipgnaf éhﬁ1H§@Stran§h9?§eﬁFQQﬁ¥%§8ePﬂééh9“ g%@ib%ated by
3His a hole forned,in,a, base pohtkgn gf a su orti@ menber 3 to extend
the wiring 25 pBFEYdHIZG'Y P LIISHY PREPT A% %%nc?rgel fYer gSS‘Fﬂ . In this

enbodi nent, whe Lg ]t L ort el - e the light is
directed tovvardg%gg?ﬁg (?Er oﬁg grfo ggegpl %%ﬂk‘l?@rc;eégjetlh\% %8?‘%%%?% 0%052'10 is

di sposed at @ position gfigrreegsi vi g ddmakcdht sYHE Chied S(Hi get gd to the

right in the Figure adjacent an end of the scanning range of the carriage,
and when the 5 eanemagecfacas sueh abposttiwnnk hentiaghtresissidimgf the
light emtting portion 101 is controll ed.
to a further embodiment of the present invention,
wherein the first embodiment is modified by placing
the substrate and the light emitting portion at
10 different positions.

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

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

20 conne&ted with the substrate 100 - 2 or the light
emitting portion 101 by wiring portionlb9 - 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



Recordi ng device side can obtain the predetermned information relating to
the ink container 1 fromthe content of the received light by the Iight
receiving 1o portion. By doing so, the recording device side can obtain the
predeterm ned information relating to,fhe ink container 1 fromthe content
of the received light by the Iight receiving portion. Wen the carriage is
at the center portion of the scanning range, for 15 exanple, the |ight
emtting portion 101 is controlled, by which the user is nore easily able
to see the state of lightening so that predetermned information relating
to the ink contBiaefrantecsidee ricbighitzagchyvinpepesteron 20 0Fiigure 36 is a
schematic side view (a) and a schematic front view (b) of an ink container
according to adhRATILReBashEAPn of OFitGErdvaBI Fhet hight G nent, the
light emtting portion 1%1 and,the, substratelQQ - 2 supporting it, are
provi ded on a bg%k P i %5e 6 qf“ﬁerb?)}étr ati r@epérl?%ﬁ %%I"g ShET % ont ai ner
front side, the pp@{@té{g% At -9R3M peifg fLﬂI}g-g Ltig nmm pﬂlated by the
/ Q T C 1 d w
user. The functions an IH gdvan?ageous ef ectsgof tﬂls enbo ient are the
same  as thes f oreei gk efiRQdi MBBhSa ACHANidNIthe § hgnht eaRpdd mintor when the
carriage is placed at the center portion of the scanning range, for
exanpl e, the |ig L tddingipgr pootickOL oS iactuatedlledd therefore, the
operating portion 3M of the supporting nmenber 3 is
Recording device side can obtain the predetermined
information relating to the ink container 1 from the
content of the received light by the light receiving
10 portion. By doing so, the reccrding device side can
obtain the 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. In this
embodiment, the light emitting portion 101 and the
substratel00 - 2 supporting it, are provided on a hack
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



also illumnated, so that user can intuitively wunderstand the required
mani pul ati on, for exanple, exchange of the ink container. The operating
portion 10 3M may be provided with a portion for transmtting or
scattering a proper anmount of the lighi to facilitate recognition of the
illumnated state of the operating portion 3M Figure 37 is a schematic
side view of a 15 nodified exanple of the structure of Figure 35. In this
enbodi ment, the substratelOO0 - 2 having the light emtting portion 101 is
di sposed on a front side of the operating portion 3M of the supporting
menber 3. The adp3ntaeeus0®f felsdssabsthia erpgdimgninadre hehe iggme 20 emitting
portion 101 are connected with each other through a hole 3H forned in the
base portion of 2% heh® RGNy SREREEFES Sy ACGRFFIRP Pt tihén159 - 2

ext endi ng al ong_t he supportijn nber 3. Accaording to_ . this ex | e, the
sane advant ageoﬁlgb%?Jf“éég d a‘i’she\%vi {Eﬁezgaﬁlgaﬂee l§6p33§e8eabr€'\7/? a%‘?fat ™ the
structure shown_j i ~~ELgL a ] .exi ri cal (FPC) may
be used, by V\hi%?lp%lﬁderg%fe tgﬁ%bgtcrag?gﬁtiog‘?n%eﬁe fv?/irr iésﬁghg(l)?fig&ﬁﬁ 5%%&2 and the

substratel OQ.- - énifey: RE P ilont @gnak s "erhgIted, NahRethereasifg wdodi ment ,
the liquid supply systemis so-called continuous supply type wherein an 5

amount of the ioker)teiciedoaitti oins 3MUbST & isalppyreanyi memibst y3 sippl i ed to the
printing head with the

"also illuminated, so that user can intuitively
understand the required manipulation, for example,
exchange of the ink container. The operating portion

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

Figure 37 is a schematic side view 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 suppeorting member 3.
The substrate 100( the substratel00 - 2 and the light

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

25 Figure 36 can be provided,

In the structure shown in Figure 35 - Figure 37,

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



use of an ink container separably nounted to the recording head which

reci procates in a nmain-scanning direction. Mre particularly, the
description of the 10 foregoi ng enbodi nrents has been made with respect to

t he ink container which is detachably,gountable to the recording head which
reci procates 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

nmounting position is not_correct, the recordin%ﬁﬂead recei ves data for
anot her col or, &MPERBED? dEt0/0fth@i MAELBALPRBY NI - &) epdi RS is different

fromthe predetergined q@ﬂﬁr gp mﬁtg the'result of deteriorated recording
quality. The prES8RERFRVERTT 6n™PY BBpPReabt 156 laM6FREF - conti nuous suppl y

type, wherein the ink nt.agn ) [ romthe recordi heads, are
provided at fixed posiCI;Bi %ﬁé ?{’1??%31 rgec%?%fj%‘gaéw%}é? ln%“tcﬁes%pl%ggd 25 i nk

containers and theragspsi 4ied1NeeOLdhRInBERHS A y t9pReRhedePy fybes to

supply the inks to the recording heads. Intermedirary contalners which are
fluidically g3 ahbetweesf the iink egatakpesuand thesteaending head may be

carried on the recording head or carriage. Figure 38 is a perspective view
of a printer haenhhgnsochla sippldedr ecatibdrmiing ing aehdr wheh thenbodi nent of
the present invention. In this Figure, designated by 710 is a sheet
use of an ink container separably mounted to the
recording head which reciprocates in a main-scanning
direction. More particularly, the description of the
10 foregoing embodiments has been made with respect to
the ink container which is detachably mountable to the
recording head which 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 order of different color ink
ejections is different from the predetermined order
20 with the result of deteriorated recording qﬁality.

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

25 ink containers and the associated recording heads are

connected by tubes to supply the inks to the recording

heads. Intermediary containers which are fluidically



feeding tray in the formof a cassette, and the recording materials are

stacked thereon and is singled out during operation. It is fed along a

f ol ded-back 10 feeding path to a recordi ng regi on (unshown) where the
recording head is carried on a carriagg B03., then to a sheet discharge
supported and gui ded by a guiding shaft 807,
reci procated al ong the guiding shaft 807, during which 15 the

tray 703. The carriage 603 is
and is

recording head effects scanning and recording operations. The carriage 803
carries recordi ng heads of respective colors. The recordi ng heads have

internediary copebyerst §®1}Nk SQ&tﬁl@qllm%dhglIVCQOdmtlmaﬂ mg ol ack i nk,

cyan ink, nagenta ink and vy i nk, respectively. The internediary

contai ners are %Lﬁﬁﬁ?%ﬁﬁ\HntﬁhFhEe?%R§1?9(ﬂﬁ§FeP£tF@é??aQ%rge capacity fixed
contai ners 701K - 701Y resggﬁi which, are abl¥ npunted at a
fixed portion of the appaFatud Jf% DQSFSRSFEHV%J”égb FBXFBl e fol | over

whi ch noves

i ncludes electric w
the respective fis6@iimg Jreads ?@ééér@@' avddigoparriage, and a group

ixed containers to the internediary
The group Bnofhiderisupel,ydeshgsatsd ivy 110 dscanmgreeeati on with

supply tubes extending fromthe
cont ai ners.

t he

FolL oM ddie MKENER O Jd i3l 1808 BOZpIhe Toll over

ting e ectric signals to

i'ng portion tran

group of the fixed containers through unshown

10

15

20

25

feeding tray in the form of a cassette, and the
recording materials are stacked thereon and is singled
out during operation. It is fed élong a folded-back
feeding path to a recording region (unshown) where the
recording head is carried on a carriage 803, then tova
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
containing black ink, cyan ink, magenta ink and yellow
ink, respectively. The intermediary containers are
supplied with the inks from relatively large capacity

fixed containers 701K - 70l1Y, 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

of

i nk



comuni cating tubes. The recording operation in this enbodinent is simlar
to that of the foregoing enbodinent. In this 10 enbodi nent, however, the
light emtting portions 801 having the function simlar to the
above-described light emtting portigps 101 are provided on the respective
fixed containers 701K - 701Y. Correspondingly, a light receiving portion
810 for 15 detecting a state of |ight em ssion during the main-scanning
operation is provided on the carriage 803. Wth such a nechanism the
presence or absence of the ink, the presence or absence of the nounted ink
cont ai ner and/ of r#ReNbEbiET rfdestaf ot AESMtinghef reepeathvef the fi xed
containers 701K - 701Y is detected. in the manner, simlar to those descri bed

in the foregoi hESOENHS MFAStTe FELELRT Y {PSIE 1358y aPPONR ILEW carri ed
out. The user c erve the state 1] m.ssign_of the light emtting
B8 IR 15,8 Bl TP 20,4

portion 801 and t heretor'e e nre each of the fixed

container. The tixed; CORL Al &N, MaY DEnddi fy %%mtagﬁieggnenﬁhet %&%u}e/ﬂi ch is not

ordinarily detachable, 75 and in such a case, th is replenished into
the ink contai ngfstidesugde ithlveissishps trlivid heneRLabeess. witherd ructure

of this enmbodinent is not limed to the one enploying the tube. Mre
particul arly, sachup of rod Urieedarentppld talilhercbghannshbenm tt ent suppl y
type or so-called pit-stop-supply type as well as to
communicating tubes.
The recording operation in this embodiment is
similar to that of the foregoing embodiment. In this
10 embodiment, however, the light emitting portions 801
having the function similar to the above-described
light emitting porticns 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 - 701Y is detected
in the manner similar to those described in the
foregoing, and the predetermined control operations
are carried out. The user can observe the state of
light emission of the light emitting portion 801 and
25 therefore the information relating to each of the

fixed container. The fixed container may be of a

semi-permanent type which is not ordinarily detachable,



t he continuous supply type using the tube. In the pit-stop-supply type, the
recording head is provided w th an accunulator for retain a relatively
small 10 anount of the ink, there is provided a supply system for
intermttently supplying the ink at apgropriate timng to the accunul ator
portion froman associated supply source which is fixed in the apparatus
and which contain a relatively |arge anmount of the ink. 15 The ink supply
system may be connected only when the ink supply is necessary to the
intermediary container fromthe fixed container. Alternatively, the

i ntermedi ary coAndi herSafd @ he@ssuppihy $Bkr&e t¥HEALseed dayobkheonnect ed
with each other,through a solenoid 20 valve or the like, which is controlled

to be open and iBKoSeNFBiRBhHBtChAd dildEorfieEROF hett at " Pr oPEra i&heng.

Anot her pit-stop type i.s _usabl e, where t.he _internedi ary cont.ainer portion
is provided with a gagﬁfiéﬁfagggﬁ%r%igwl iFW?&%?%%E%a %é?’g;§mﬁﬁ? not 25

liquid, the air (N} he,gONLAl S thdctipaedybheopghy s Lhes fi) m supply
the ink into thébiﬁbgrﬂedp%ﬁ%ﬂﬁébﬁfginer. 76 MFigu?e %b&$£?{%4ﬂr%ﬁiht di agram

of a substrate BayuBguBe§0gts AgAicandet be an kihteaGaerenBgstippdy further
enbodi nent of the present invention. As shown in this Figure, the

controller 103 coppriosesoaralldd picentoptsapplouittypel 26 wETRLas 103A, a LED
drivers 103C, a high frequency nodul ation / denodul ati on and vol t age
the continuous supply type using the tube. In the
pit-stop-supply type, the recording head is provided
with an accumulator for retain a relatively small

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

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

20 valve or the like, which is contrdlled 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,



source circuit 103E. The I1/O control circuit 103A controls the display
driving of the LED101 in accordance with the 10 control data sent through
the high frequency circuit and the antenna fromthe control circuit 300. A
LED driver 1030 functions to apply a pgwer source voltage to the LED 101 to
cause it to emt |[|ight when the signal supplied fromthe 1/0O control 15
circuit 103A is at a high level. Therefore, when the signal supplied from
the /O control circuit 103Ais 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 enbédp ﬁt3?sl%h§fcé'rr§h‘tltf AoRgEaR 95 ra(SubsHEdEment in

that there is npt provided.a 03B.. Ref rr|n to a timng chart
of Figure 40. R P%?rbabuﬁ%rﬁoq‘\}nelrl ‘yiﬁg ]‘Béd a\%&r rRY eggn if the

i nf or mati on_( COleQE},0f QLB i9Hn fege%@fr@éégedts entioll O e memory

array, the ink container can nti

identified ink igopkaE NEIgUGR) Qﬂea@bﬁéﬁr@ﬁl@ﬂ’ ld)@a‘éroh'@trﬁges73n Aol /O control
circuit 103A of the controller 103 of the ink contalner 1 receives the start

code plus coel oconnfoer natricari tand /OheCTRNY rol32code LA&Dedrsuppsi BEB®i t h ¢l ock
signal CLK fromthe nmain assenbly 5 side control circuit 300 through a
signal |ine DATA hi¢hgineguzOcy. mPhelet Brohtdegiodeilpcdpt a08AV Hoddsdes a

scurce circuit 103E.

The I/0 control circuit 103A contreols the
display driving of the LED10l in accordance with the

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

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

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

20 - This embodiment is different from the first
embodiment in that there is not provided a memory
array 103B. Referring to a timing chart of Figure 490,
an embodiment will be described wherein even if the
information (color information, for example) is not

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

container can be actuated or deactuated.



command di scrimnation portion 103D for recognizing a conbination of the
color information plus the control code as a command and for determ ning
actuation or 10 deactuation of the LED driver 103C. 1 The ink containers
1K, 1C, 1M and 1Y are provided wth respective controllers 103 which have
different command discrimnation portions 103D, and the comrands for
controlling the ON and OFF of the LED for the 15 respective colors have the
arrangenents shown in Figure 40. Thus, the respective comand

di scrimnation portions 10zD have the respective individual information

(color information); tRE FAP TGN SLECUEbnpi?e P it t® CRELEELSETI nf or mati on

of the inputted C nd; ,and _vari ous, operatiaons, are_controll ed. Wen,
for exanple, th%gga?ﬁqgg%éﬁﬁ1§OPF%h%%¥t% %ﬁﬁﬁyﬁ3r§gftﬁtaf%ep%'%rt code the

col or infornati?gug! l&pq}&ggmgggﬁp %ﬁ?ygg Enggggiﬁg%gfagg ON for turning

on the LED of e i nk contai ner y the conman I sCrimnation 25

portion 103D of stpg1 idwk wamt aibek dfgeerenlk ifromSOhetRaln 0N Yerdthe, LED of ink
container 1K is sw tched on. In this enbodi nent, the controllers 103 have

to have 78 stratderesntwhilchiaceidi $d@rentowd@peandiggadnlime motzors, but are
advant ageous in that provision of the nmenory array 103B is not
necessitated. ThEigorredid .di Beg i Mhatoindropori rowi 1 0dBA deiclaidsisoan in Fi gure
40, may have a function of discrimnating not only the commands indicative
of command discrimination portion 103D £0r recognizing a
cbmbination of the color information plus the control
code as a command and for determining actuation or
10 deactuation of the LED driver 103C. 1 The ink
containers 1K, 1C, 1M and lY 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 in
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 ceolor 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

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

In this embpdiment, the controllers 103 have to have



turning-on and -off of a particular LED 101 but also a comuand ALL- ON or
ALL- OFF indicative of turning-on and -off of the LEDs 101 of all of the

i nk containers, 10 and/or a CALL command causing a particul ar col or
controller 103 to output a reply signak. As a further alternative, the
command including the color information and the control code sent from the
mai n assenbly side control circuit 300 to the ink 15 container 1 may not be
directly conpared with the <color information (individual information) in
the ink container. In othq&f%grds, thﬁ in ut%ed command is converted or
processed in th8 EYRtYTIT &t ArgnGLERBTENG| LRIV &9ea P8GRt of the
conversion is 20 conpare i,th the predeterm ned.valu tored in the nmenory
array 103B or tﬁ%tcrg%nﬁé$%ﬁta FPH?ng i%ﬂ?t[ﬁﬁ%ﬁﬁ%ﬁoTogg.é%%l?ﬁ“ﬁﬁ@h the result

of the conparisgp,, Oidﬁ§H2P%%ttﬁe&é%?f%éﬁ&%ﬁ*”1”ed relation, the LED is
urther alt

actuated or deactuated. 25 As a ernative, the signal sent from

the main assenmbly siderhs eomveid @l <@k iREAEESSRDbd R 1dhacgent kel I er 103, and
the value stored in the nenory 79 array 103B or the command control portion

103D i s al s cemnwet t &d Kirqureodesseady imida camictabhesf 103. The converted
ones are conpared, and only when the result of the conparison corresponds
to the predet erdisediminagliag oat ehky UIER icoraendst éddbeatdeertafat ed. Fi gure

41 is a side view (a) and a front view _
turning-on and -off of a particular LED 101 but also a

command ALL- ON or ALL- OFF indicative of turning-on
and -~off of the LEDs 101 of all of the ink containers,

10  and/or a CALL command causing a particular color
controller 103 to output a reply signal.

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

15 contalner 1 may not be diréctly compared with the
color information (individual informaticn) 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 compared with the predetermined value stored in the
memory array l103B 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



(b) of an antenna, of a further enbodi nent, provided on the controller
substrate 100 nounted on the ink container. The antenna 102 conprises a
coil 102A which 10 is connected with the wiring on the substrate 100 by two
|l ead |ines 1023. By using a coil typesgntenna, the voltage (voltage source)
to be supplied to the controller 103 and to the LED1Ol is efficiently
generated fromthe el ectromagnetic radiation. 15 Figure 42 is a side view
(a) , afront view (b) and bottomview (c) of an ink container 1 according
to a further enbodinent of the present invention. A button type battery
108 i s di sposed@Bray Hd Fotromhesaprmnd siontheli RRrEbaR al h&D is adjsacent the

substrate 20 100. Fiqure 43 is a circuit dia ran15LIustrating detail s of
the substrate 1BPHRNASY ThETOGREFST IEE 1163 CRRE Ot heT | 1% ad®6rding to this

enbodi ment.. As_sho i this Figure, a battery.108 connects wi.th the G\D
and the anode %?Ib‘éem%ec{]r?éleleﬁfﬁlg%rﬁpad%etﬁjhctapgngx%?5, %%ffbp&ye 7$HE el ectric
power required e Hd B P1$8H00 P 48 asL ERLPL heq gﬁﬁr' power
gener at ed by tH%Péﬁ#%nnap 162 Pro%1t%e e gctronaén%t?cgéa.liﬁéénlis supplied

80 only to g4herepnticl,| @hel@Bp By &loingesioort heaetestedc power for the
LED101 which requires relatively large electric power as conpared with the

controller 103 is suppigecde b4l tie abattieryiehD8(a)archct herfebareyithe 5
el ectric power obtained fromthe el ectronmagnetic radiation nay be
relatively smal [R) THeragf gngenppe of a further embodiment, provided

on the controller substrate 100 mounted on the ink
container. The antenna 102 comprises a coil 102A which

10 1s connected with the wiring on the substrate 100 by
two lead lines 102B. By using a coil type antenna, the
voltage (voltage scurce) to be supplied to the
controller 103 and to the LED101 is efficiently
generated from the electromagnetic radiation.

15 Figure 42 is a side view (a), a front view (b)
and bottom view (¢} 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. .Figure 43 1s 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 LED1C1l and functicns to. supply

25 the electric power required for light emission of the
LED10l. The electric power generated by the antenna

102 from the electromagnetic radiation is supplied



| atitude of the wirel ess comruni cati on range can be
antenna of the main assenbly side
and 10 configuration thereof.
el ectric power fromthe battery 108 tgothe entirety of

and the LED101. Wth this structure, the voltage source circuit for

obtaining the electric 15 power fromthe el ectromagneti c radi ati on can be

omtted fromthe controller 103, and in addition, a |arger electric power

can be supplied t%tthe hk%h frequency nodul atjan circuig for the wirel ess
Yh e £

communi cati on

By

CRTEPESE Ot &9 56 di°

e, ©

expanded, and the
may be relatively free in the position
Figure 44 shows a circuit for supplying the
the controller

aRLtECRENF be

103

i ncreased, and the antenn f i,n _.assenbly_ si may .be .relatively free
%58r e L"tt‘gf%{?w rcgoF?q\J—'llf; Srezceijtleftils ealysil(?@g@i ew (a), a

in the positionP%3Nd _
t ' f I t di t
ealtréég?% PO ¥} €Y (&I)mv re@i.”w&@KT rgé‘ @%Mol]le%gggg Lgg to

i S provided

front view (b)

further enbodi nen

nf rgarati o

t he present ent1 on. substrate

25 a

with two contactspadsedOBy tié avierAs 1982 shdecivé v d), amd a front view
(b)-of a 81 substrate according to this enbodi nent. The substrate

nount ed on t ke igikctentapoeer lobsajpreavifded ohet dkectondmeyraity cf aci ng si de

wi th contact pads 109 for the voltage supply, and the contact pads 109 are
di sposed 5. i nsirggishéchoppy dpe t el adritverasnePl - Filgerefarei sthe circuit
diagramillustrating details of the substrate

10

15

20

25

latitude of the wireless communication range can be
expanded, and the antenna of the main assembly side
may be relatively free in the position and
configuration thereof.

Figure 44 shows a circuit for supplying the
electric power from the battery 108 to the entirety of
the controller 103 and the LED101. With this structure,
the voltage source circuit for obtaining the electric
power from the electromagnetic radiation can be
omitted from the controller 103, and in addition, a
larger electric power can be supplied to the high
frequency modulation circuit for the wireless
communication. By this, the wireless communication
distance can be increased, and the antenna of the main
assembly side may be relatively free in the position
and configuration thereof.

Figure 45 is a side view (a), a front view (b)
and bottom view (c} of an ink container 1 according to
a further embodiment of the present 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

100



106 having the controller 103 and thelike according to this enbodinent. As
shown in this Figure, the contact pads for the voltage supply are connected
to 10 the G\D and the anode side of the LED1O1l to supply the electric power
for light em ssion of the LED101. Theg, main assenbly side connector 153
contactable to the contact pads 109 of the substrate 100 is disposed on

the main assenbly side antenna substrate 152 and is 15 supplied wth the
voltage fromthe main assenbly side. The electric power generated by the
antenna 102 from the electromagnetic radiation is supplied only to the
control l er 103. suBfhERUIAFCR TS PdcEOr BD1g RINOERIE Dt - whHiltsh FUkplineés a
relatively large Slectric power as 20 conpared wi,th the controller 103 is

suppl i ed with t A8Y BPWHG] ©h&hEr 1RForP R 5kt tledy REBYIGRE Pher¥ ore, the
el ectric power gbtain fraomthe.electromagnetic__radiation be
' PPE Eéég €501ng 518 Yl¥h éHﬁBCtha&frl?B POEgﬁﬁinication

relatively smal ore, the  Tatitude'o ess

range can be 25vs%9§‘§§%glop and the eﬂée%k;]}ftac& g@asmbge%éea%%o lfe may be

relatively free int ition and ¢ I guration thereof. I gure 48
shows a circyitiheidsupp Nicegy bherMel tagendd amzt her contacs? pad a109 to the

entirety of the controller 103 and the LED101. Wth this structure, the
vol tage source circult disrgrabt alhvagrétineldethiile bfpomerstibonrddee
el ectromagnetic radiation can be omtted fromthe controller 103, and in
addition, a 100 having the controller 103 and the like according
to this embodiment. As shown in this Figure, the
contact pads for the voltage supply are connected to
10 the GND and the anode side of the LED101 to supply the
electric power for light emission of the LED10l. The
main assembly side connector 153 contactable tc the
contact pads 109 of the substrate 100 is disposed on
the main assembly side antenna substrate 152 and is
15 supplied with the voltage from the main assembly side.
The electric power generated by‘the antenna 102 from
the electromagnetic radiation is supplied only to the
controller 103. Using such arstructure, 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 relatively free in the position and

configuration thereof.



| arger electric power can be supplied to the high frequency nodul ation
circuit for the wireless comunication. By this, the wirel ess conmunication
10 di stance can be increased, and the antenna of the nain assenbly side nmay
be relatively free in the position ang configuration thereof. Figure 49 is
a side view (a) and a front view (b) of a substrate 100 according to a
further 15 enbodi nent of the present invention. The substrate 100 nounted
on the ink container 1 is provided on the inwardly facing side with a
capacitor 110 for volt%ge supply. Figures 50 and 51 are circuit diagrans
illustrating details of1@Néeség5%ﬁ%ﬂ%a%iﬂ}q§ﬁﬁﬁr?§Fn§UERﬂX4ﬂ§ dhstrol l er 103

d the |ike of _thi di t. h | th Fi_ qur th it
110 i o connect ed > FAE e Ul Ve CBaPRe Tk VS0 SR8 EOCLREYrBlnding |1 ne
G\U in th b t ' , 1

In the substfa ‘SOPIQPoli’%’J Ho?“l%ﬂdggﬁ%rﬂﬁéwﬁ .w‘_(_‘@ﬁ.r‘trﬁgsf‘s%tﬁggcgcu &

actuated, the charge accunul ate he capacitor is ed. 'This is

effective to syppl yori§t addMRleY chREQS CHEF %Etari%q%?r eHeby1Lberidight
em ssion, and during a period in which the 83 LED1IOI does not emt |ight,

it receives &hepoRkectrenagnetdlectadinathebid rodmithe oimanagsenbly side and
converts it to electric power, which is charged into the capacitor. If the
use is nade withmantéd £fectthecalontdoobler| By®r arabadci bddithomh as recently
guite inexpensive, a snall-size and | arge-capacity
larger electric power can be supplied to the high
frequency modulation circuit for the wireless
communication. By this, the wireless communication
10 distance can be increased, and the antenna of the main
assembly side may be relatively free in the position
and configurafion thereof.
Figure 49 is a side view (a) and a front view
{(b) of a substrate 100 according to a further
15 embodiment of the present invention. The substfate 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 circuit diagrams
illustrating details of the substrate 100 comprising
20 the controller 103 and the like of this embodiment. As
shown in these Figures, the capacitor 110 is connected
to the veoltage 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



capacitor can be mounted, and therefore, the electric power supplied to the
LED101 can be nmade large. In the exanple of Figure 49, the capacitor 110 is
provi ded on 10 the inwardly facing side of the substrate 100, but it rmay be
di sposed on the outwardly facing sidegpf the substrate 100 nounted on the
ink container 1. Further alternatively, the capacitor may be di sposed
outside the substrate 100 connected therewith, simlarly to 15 the battery
108 of Figure 42. Wth this structure, the capacitor may be further |arge.

Figure 52 is a t§§ ghan view (a), a side view a front view (c) and a
bott om vi ew (d)L q3ne “86n?§%ﬁe¥“ﬂ“ﬁcé&rHFHSIY%SaF$%rther enbodi nent of

the 20 t t thi s. embodi the substrate 1Q0 ded
on'the Lop sur 1SS GOTRESHE “EBH A Hort T ERE G735 o THE UNSer at b 100

Ty be. relatively daras.as eompa e aiih ohlial | Intbe 4 rfa; gbodi men

shown in Figure refore, e size of "25 the antenna

relatively |arggfno anmb c,ta*gs%rc@fcefe Tfhenadyaat pgendfe RISAW @@d in terns of
wi rel ess communi cation with the main assenbly side of 84 the recording

devi ce. Figw e &Pechows larioctkaspleyémn capaiciioa WROPh ant erstaeritlyt he formof a
wiring pattern is fornmed on the substrate 100, but a coil in the form of
wound wi re showpuite Rirgxrendivenya benaldnséceedntol orgdecandrsittiyat e 100. The
LED101 can be disposed on the top side of the ink container, and therefore,
t he capacitor can be mounted, and therefore, the electric
power supplied to the LED10l1 can be made large. In the
example of Figure 49, the capacitor 110 is provided on
10 the inwardly facing side of the substrate 100, but it
may be disposed on the 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 wview (d) of an ink
container 1 according to a further embodiment of the
20 preseﬁt invention. In this embodiment, the substrate
100 is provided on the top surface of the ink
container 1; the size of the substrate 100 may be
relatively large as compared with that in the first
embodiment shown in Figure 1. Therefore, the size of
25 the antenna 102 may be relatively larger, and

therefore, the advantage is provided in terms of

wireless communication with the main assembly side of



| i ght em ssion can be observed easily. Figure 53 is a perspective view of
the printer wherein the main assenbly cover 201 is open. Figure 54 10 is a
bl ock di agram of an exanple of a structure of the control systemfor the
mai n assenbly of the ink jet printer ggccording to this enbodi nent.
According to this enbodi ment, the wrel ess comunication distance 1is
relatively larger, and therefore, the antenna 220 15 of the nain assenbly
side may be disposed at any position in the nain assenbly of the ink jet
printer. Figure 53 shows an exanple in which the antenna 220 is di sposed
adj acent to thetheneeposdindrieficehe Tlgurica§é shbweean hexaenld dge, but the
antenna 220 nmay be 20 djsposed at a position opposite fromthe honme position
or on the carri 48&CRs? i FPIMATIFIR éRbble ™ O PNBUSTREAR2 RPN CABI LI TY]

As descri bed above, accordi to th esent .25 invention, it is possible
to provide a Iidﬁiﬁor%ﬁ)t?ﬂ:gbg %5%F$ﬁgﬁﬁ iﬁhdpﬁfinﬁ §§§§eﬁ?c%ﬁ%r#%ﬁ g the
contai ner, a, uL r.j d.fop. ' GO i r ircuit board
for the contai2§? aﬁgﬁgWT?%%ﬁﬁkn@bﬁPthééﬁ%égh?%ﬁggg,Caﬁgggf%&l$ﬁht em ssi on

control of di sphayimgseem cexyosucthas.galdiacancper 4e6b0sa Jrhnelgh
non- contact conmuni cati on using a common 5 antenna for a plurality of

carrying positioos §ddetd thenknkonbatatier, \Md ehkhefbrgenth®n has been
described with .
light emission can be observed easily.
Figure 53 is a perspective view of the printer
wherein the main assembly cover 201 is open. Figure 54
10 1s a block diagram of an example of a structure of the
control system for the main assembly of the ink 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 positicn

or on the carriage as in the first embodiment.

[INDUSTRIAL APPLICABILITI]
' 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



reference to the structures disclosed herein, it is not confined to the
details set forth and this 10 application is intended to cover such

nodi fications or changes as may cone within the purpose of the

i mprovenents or the scope of the follgwing claims. 86 CLAIM5S 1. An ink
cont ai ner detachably nountable to a mainassenbly of a recording apparatus
whi ch apparatus includes an openabl e cover and an apparatus antenna, said
i nk container conprising: an ink accommobdating portion containing ink; a
cont ai ner antenna wirel essly communi catable with the apparatus antenna; a
light enitting pérchdh Beoardkefian ithg ¢pPatdirey iqgist 2 digvadrol ler for

controlling light emssion of said light emtting portion in accordance
with a |ightingCGptainiid SA%TIE98 ywBERPHT o FroMMEKE 1 CRpFAREERS ant enna

t hrough said Cﬁgkainer ant enn ;. .wherein W@e gd cog&akgér apt enna becones
wirelessly confnfta s W HE APpArat v aREEnTA By “3pBFoachi ng to t he

apparatus ante 1t eration. sal d . 0 Lper in a state

t hat the cover @?gog%%ﬁgﬂ?(%g?ﬁﬁgoﬁ?&%ﬁ?gghﬁggggﬁégﬁt%eeﬁﬁgﬁﬁing up signa

to actuate sai dahtghta 58 td iNGRALELOBE ZarANrdgnkosartdnBetoacers ding to
Claim1l, wherein said ink container is nmountable to a holder of the main
assenbly of theingcosihaiheapparatus by being pushed down thereto, and said
container antenna is provided on a bottomside of said ink container at the
time when said i nk con¥Waiiherthe imyvanitied hestheemolleleerildd Aritink cont ai ner
according to Claim1l or 2, wherein said ink

reference to the structures disclosed herein, it is
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.



container is detachably nountable to a hol der of the main assenbly of the
recordi ng apparatus, and said ink container further conprises an engagi ng
porti on engageable with a | ocking portion formed in the holder to prevent
rising of said ink contai ner, whereingghe nounting of said ink container is
conpl eted by said ink container placed on the hol der being pushed down to
engage sai d engaging portion with the |ocking portion. 4. An ink contai ner
according to Claim3, further conprcsAnMsan elastically deformable
supporting nenber provided with said engaging portion. 87 5. An ink

contai ner according to Claim4, further conprising a projection which is
provi ded on an opposite side opposed a side provided w th said supporting

L T Ao ety e,

ol der | dReondie ShBatas wiichiaFpaf AR ineludes A iiliaBld Ever S B Ly ovi Ged

W th sai appapqiusmnt@nagrsauhnlﬁcommemammamger according to any one of

Caimlto 5 furiRgak a%%ﬁm‘?ﬁaﬁﬂ%?’ﬁ?mg“?%?ﬁdmﬁ%mk'f or supplying the ink
e r e

i nk inl i d a | f h
ool ne hober ab AContiher AR WSS counRIC apE WiLh e, RRBRS. ( h ¢ he

i nk i nl eant¢nma;t he mounting of -said ink container is conpleted. 7. An ink
contai ner accordi gq;j ‘T:mi,tﬁ ]ﬂirti Fo® iﬁ‘i’n?vis‘.’i’ﬂf‘éﬁ' Rt operating power for
re SSR% supplj h .

said controller is .ed m t.he apparatuys, . ant.enna through
sai d cont ai ner _anf‘é%%’&r.‘)l T 185 CoR &ﬁﬁ@é@@ﬁ%‘é&%f@ﬁ@n& dains |
to 7, wheuetion inlascordanqeowith 4 Lighting up signabwiirelessly isapplied fesml thesuppl i ed
fromthe p§8ﬁﬁh ' h.ner antenna. 9. An ink
cont ai nera ccor gfa%i%er?{oﬁ g{gagﬁg%ggdig{?%tm&leﬁ@gﬁ > further,
erein when said container antenna becomes wirelessly
communicatable with the apparatus antenna by approaching to the apparatus

antenna by mounting operation of said ink container in a state that the cover

~ is opened, said controller receives the lighting up signal to actuate said light
emitting portion.

2. Anink container according to Claim 1, wherein said ink container is
mountable to a holder of the main assembly of the recording apparatus by
being pushed down thereto, and said container antenna is provided on a
bottom side of said ink container at the time when said ink container is
mounted to the holder.

3. An ink container according to Claim 1 or 2, wherein said ink
container is detachably mountable to a holder of the main assembly of the
recording apparatus, and said ink container further comprises an engaging
portion engageable with a locking portion formed in the holder to prevent
rising of said ink container, wherein the mounting of said ink container is
completed by said ink container placed on the holder being pushed down to
engage said engaging portion with the locking portion.

4. An ink container according to Claim 3, further comprising an
elastically deformable supporting member provided with said engaging
portion.



conprising an electric power circuit for supplying electric power to said
light emtting portion. 10. An ink container according to anyone of C ains
1to 6, further conprising an electric power circuit for supplying electric
power to said light emtting portiongnd to said controller. It. An ink jet
recordi ng apparatus conprising: an ink container including a light emtting
portion for emtting visible light and a container antenna; a holder to

whi ch said ink container is detachably nountable; an apparatus antenna

Wi 1 el essly A nd:temhtamurtdccaﬁdlﬂ tocDlatine futietomprsingpenabl e cover ;

antenna. 1 o IS fapIigh & PE&H%W#2%9@%@%91%8@@@45&%?&%9@@ Fur ther

conpri si iy ﬁuﬁppﬁmg giergber and whigh is engageatile svith adtole formedgnt
em tting therhiolder ton mde@am@tnmﬂffu@cﬁm At tiwtite wheivaid MK ebAfSher

suppl i ed :fr. h. sai d, cont ai ner tenna, wherein
when sai S 'ﬁﬁPéﬁﬁe (R Er ARERAR shidf Soaines v, B g PEOR ( e
appar at usl @ psavid abmguppgrtmg megmbempar at us  ant enna by mounting
operation of said ink container in a state that the cover is opened sai d

borti on. -1 réeiﬁﬁ\‘a@#*éfntﬁk%s““ﬁ ﬁgéggaﬂeﬁéie?ﬁl”méfooﬁd' f1 Swherei o
sai d mkcqmpnamgean irk sopplyapow fon supplying theink teamdnk inks provided: ¢ he
recor di ndn theslaetief the A AsRABRAof rddofd Figap 2 bild SR RIR °F

glt Snlnﬁk's%ld ?ﬁl?\éhﬂﬁﬂ' 83rtals %8}1}18&% ﬁh%e lralf( inlet when ae'rfr]l%hn ing ch3 time when

said ink container is completed.

7. An ink container according to any one of Claims] to 6, wherein
operating power for said controller is wirelessly supplied from the apparatus
antenna through said container antenna.

8. An ink container according to any one of Claims! to 7, wherein
electric power for the light emission is wirelessly supplied from the
apparatus antenna through said container antenna.

9. Anink container according to any one of Claimsl to 6, further
comprising an electric power circuit for supplying electric power to said light
emitting portion.

10. An ink container according to any one of Claims! to 6, further
comprising an electric power circuit for supplying electric power to said light
emitting portion and to said controller.

11.  An ink jet recording apparatus comprising:

an ink container including a light emitting portion for emitting
visible light and a container antenna;

a holder to which said ink container is detachably mountable;

an apparatus antenna wirelessly communicatable with said
container antenna;

an openable cover;

sending means capable of sending lighting up signal to said
apparatus antenna in a state that the cover is opened;



container is nounted to sai d hol der.

88

said ink container further comprising a controller for controlling
light emission of said light emitting portion in accordance with a lighting up
signal wirelessly supplied from the apparatus antenna through said container
antenna,

wherein when said container antenna becomes wirelessly
communicatable with the apparatus antenna by approaching to the apparatus
antenna by mounting operation of said ink container in a state that the cover
is opened, said controller receives the lighting up signal to actuate said light
emitting portion.

12.  An ink jet recording apparatus according to Claim 11, wherein said
ink container is mountable to a holder of the main assembly of the recording
apparatus by being pushed down thereto, and said container antenna is
provided on a bottom side of said ink container at the time when said ink
container is mounted to said hoider.





