1 LIQUI D CONTAI NER AND LI QUI D SUPPLYI NG SYSTEM FI ELD OF THE | NVENTI ON AND
RELATED ART: 5 The present invention relates to a liquid container and a

| i quid supplying system nore particularly, to a liquid container which is
capable of notifying a state of the liquid container using light emtting
means such as a LED, the state 10 including an ink remai ni ng anount of an
ink container for ink jet recording. Wth recent w der use of digital
canera, the demand ncreasing for printing with the digital canera

Dol g di rect |y conndciaitly GRVER PraR A Wtk b fud Qs or o,
non- PC printing. Another increasing demand is for printing by setting a
card type information nenory nedi um detachably nountable to a digita
canera directly in a printer to transfer the data, and printing them

(anot her non-PC recording). 20 Generally, the ink remaining anmount in the

I nk contalne?ﬁQLDtBE @?h”EﬁVEhélﬁﬁfﬁﬁﬁfR?ﬂA@Eﬂ ﬁg%ay t hrough a personal

comput er. e case 0 € non- ] I's'is not possi bl e.
However, cgpability Qﬁx 9 fhsd fgqﬁi g he ink
container 25 is deS|re en 1nt {yﬁuﬁ} (:[N|%ﬁ ng #Jk because if the

user can be a&@h%aﬁ?ﬁei-hﬁnﬁaﬁt 1ifatal ahppmﬁgngygtamvumaren the ink
container is snal
partlcularly, to a liquid container which is capable
of notifying a state of the liquid container using
light emitting means such as a LED, the state

10 including an ink remaining amount of an ink container
for ink jet recording.

With recent wider use of digital camera, the
demand is increasing for printing with the digital
camera being directly connected with a printer

15 (recording device), that is, non-PC printing. Another
increasing demand is for printing'by setting a card
type information memory medium detachably mountable to
a digital camera directly in a printer to transfer the
data, and printing them (another non-PC recording).

20 Generally, the ink remaining amount in the ink
container of the printer is checked on a display
through a personal computer. In the case of the non-PC
printing, this is not possible. However, capability of
checking the ink remaining amount in the ink container

25 1is 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



user can exchange the ink container wwth a fresh one prior to stating
printing operation, so that printing failure during the course of printing
on a sheet can be avoided. 5 Use of a display elenent such as a LED is
known to notify the user of such a state 6f the ink container. For
exanpl e, Japanese Lai d-open Patent Application Hei 4- 275156 discloses that
I nk container which is integral with a recording head is provided 10 with

two LED el emegiser WANCRxhandd 4o d ik eReANHT with &l TG ni ng

anount in two steps. Japanes€ Laid-open Patent Application2002- 301829 al so

di scl oses thaprditl ¢NisHatdnd pridmAvinde Gplirat idn 2 tMECHrtsiMd ched on
dependi ng on the ink remaining 1ls anount. The sane al so di scloses that four

i nk contai neffaiuse@ \Guringe e GYulisty die\praa tay Wm\d dithetViddn sai d
| anps, respectively. In addition, in order to neet a demand for high inmge
quality, |ighbemayedided.nk, |ight cyan ink and 20 so on becone used in
addition to the conventional four color (black, yellow magenta and cyan)
i nks. Fursthernore, u8seobfspediaplapl elemakt such as aelEDnks &nolahue i nk
are proposed. In such a case, seven - eight color ink containers are used 25
i ndi vi dual | y ite aotiifly jthte msext @f sTwn,a s tadehafi sthe fiork preventing the
I nk containers frombeing nounted at erroneous positions is desired. US
Pat ent container. For example, Japanese Laid-open Patent
Application Hei 4- 275156 discloses that ink container
which is integral with a recording head is provided
10 with two LED elements, which are switched on depending
on the ink remaining amount in two steps. Japanese
Laid-open Patent Application2002- 301829 also
discloses that ink container is provided with a lamp
which is switched on depending on the ink remaining
15 amount. The same also discloses that four ink
containers used with one recording device are provided
with said lamps, respectively.
In addition, in order to meet a demand for high
image quality, light magenta ink, light cyan ink and
20 so on become used in addition to the conventional four
color (black, yellow, magenta and cyan) inks.
Furthermore, use of special color inks such as red ink
or blue ink are proposed. In such a case,
seven - eight color ink containers are used
25 1individually in an ink jet printer. Then, a mechanism

for preventing the ink containers from being mounted

at erroneous positions is desired. US Patent



3 No. 6302535 di scl oses that engagi ng configurations of the carriage, the
I nk containers are nmade different fromeach other, so that erroneous
nmounting (incorrect position) is prevented, when the ink containers are 5
mounted on the carriage. Even when the ink3container is provided with a

| anp, as disclosed in Japanese Lai d-open Patent Application2002- 301829,
the main assenbly side controller has to identify the ink container which

i's 10 recogni 3gf @50 LY %i@é%&ﬁﬁt%ﬁenl%gd}%é mcﬁufiéufa?ti&ﬁie@ary to

identify the ink container to for turning t right |anp

on. If, for exaeldarridfe, Nhe oM diitd shdfRd Riud LLAGrdpei ti on,
there is aliability that small ink remaining anount 15 is displayed for

anot her ink Cc@Etagi N0 A Hiat etddddiLHModPY CindderédK-

Therefore, the emssion control for the displaying device such as a |anp
has to have cgdsciidnyf oidiréreried Nanet riled iMOSedn €iEnédfs t&Le i Nk

containers. 20 As to a structure for detecting the carried position of an
i nk cont ai per mduretedd icn atlsd rewdriage N whi ch the nutual configuration
rel ati ons between the carrying portions and the associated ink containers
are made different deBeed wheontheeiokr cpntgipesi isopsovidedHwmigherm in such
a case, it is required to manufacturing ink containers which are different
lamp, as disclosed in Japanese Laid-open Patent
Application2002- 301829, the main assembly side
controller has to identify the ink container which is
10 recognized as containing less ink. To do this, it is
necessary to identify the ink container to 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 remaining amount
15 is displayed for another ink container which contains
a sufficient amount of the ink. Therefore, the
emission control for the displaying device such as a
lamp has to have correct information of the carried
positions of the ink containers.
20 As to a structure for detecting the carried
position of an ink container, there is a structure in
which the mutual configuration relations between the
carrying portions and the associated ink containers
are made different depending on the carrying positions.
25 However, in such a case, it is required to

manufacturing ink containers which are different

depending on the color and/or kind of the ink, with



depending on the color and/or kind of the ink, with 4 the result of

di sadvantages in terns of manufacturing efficiency and/or cost. As another
structure for acconplishing this, a signal line of a circuit which will be
cl osed by 5 connection between the electrital contact of the ink container
and the main assenbly side electrical contact at the carrying position of a
carriage or the like, is provided substantially independently for each of

the carrying RS teaiie o dLAMGS SrdMrtd dd Madd¥ad GANQY 1 N
col or information of an ink  container out of the ink con al ner’, r
controling thessachddlchORndl/ o3 Ioldti.s provided for each of the carrying
positions, by which if“the read color information does not neet the
carrying position, thegslanSthonReotBudPYRS| AGrOhctBRpiL NKhEAG! ®hAG!, bS |
di scrim nated. However, this structure result in increased nunber of signal
lines. As menigmed hane R¥Fef0id.rcuitc&illi dhnkvillgl by idlided Wy the |ike use a
greater 20 nunber of kinds of inks to inprove the image quality. The
i ncrease 0§ tkenhedtdonobeth@en gBRk klBesritcAlr eantacthefcesle pakticul arly
in such printers. On the other hand, in order to reduce the nunber of
W ring | eads, dontadwed lamdefthecnain tassemblyy A dd aecaticdd conmon si gnal
| ine using a bus connection,

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

10 line for reading ink color information of an ink
container out of the ink container, for controling the
actuation of a LED is provided for each of the
carrying positions, by which if the read color
information does not meet the carrying position, the

15 erroneous mounting of the ink container is
discriminated.

However, this structure result in increased
number of signal lines. As mentioned hereinbefore,
recent ink jet printers or the like use a greater

20 number of kinds of inks to improve the image quality.
The increase of the number of the signal lines
increases the cost particularly in such printers. On
the other hand, in order to reduce the number of
wiring leads, it would be effective to employ a

25 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



but sinple use of such a conmmon signal |line as bus connection cannot

determ nes the ink containers or the 5 carrying positions of the ink
containers. SUWARY OF THE I NVENTION: 5 Accordingly, it is a principal
object of the present invention to provideé a liquid container with which
em ssion control is effected for displaying devices such as LEDs using a
common signal line for a plurality of ink container carrying positions, and

the 10 carryi @ggge,gintgi Vo i rontg%ffr GHREGKY & ontAind rscont ai ners (i nk
e

cont ai ner) can etermned to effect "the em ssion control of the

di spl ayi ng device for the respective liquid containers, despite the use of
the comon signal line. 15 Accordingly, it is a principal object of the
present invention a |iquid container detachably nountable to a recording
apparatus to which a plurality of liquid containers are detachably

nount abl e, wheUsiMARSRIOF e MNVENTENE! at us i ncl udes 20 apparatus el ectrica
contacts corresponding to the |I|iquid containers, respectively,

phot oreceps or nmeans Aecor@€fLrg¥yngiti gta philnabpelecbiectcbEcthe connect ed
with a line which is cormmonly connected with said apparatus electrical

contacts, sai ghreisgmtd inoveneiier 126 poonpirdes iand igndidhtcinteimdrestitical cont act
electrically connectable with one of said apparatus contacts; an
which emission control is effected for displaying
devices such as LEDs using a common signal line for a
plurality of ink container carrying positions, and the

10 carrying positions for the respective liquid
containers (ink container) can be determined to effect
the emission control of the displaying device for the
respective liquid containers, despite the use of the
common signal line.

15 Accordingly, it is a principal object of the
present invention a liquid container detachably
mountable to a recording apparatus to which a
plurality of liquid containers are detachably
mountable, wherein said recording apparatus includes

20 apparatus electrical contacts corresponding to the
liguid containers, respectively, photoreceptor means
for receiving light, and an electric circuit connected
with a line which is commonly connected with said
apparatus electrical contacts, said liquid container

25 comprising a container electrical contact electrically

connectable with one of said apparatus contacts; an

information storing portion capable of storing at



i nformation storing portion capable of storing at 6 |east individual

i nformation of said liquid container; a light emtting portion; a
controller for controling emssion of light of said Iight emtting portion
in response to a correspondence between aésignal 5 indicative of individual
i nformati on supplied through said container electrical contact and said

i nformation stored in said information storing neans. Wth this structure,

of & 90 si gnit T ipa T AR gR B BRI et S AR (1 1 qui d
contai ner) CoANaGAY Wikl A P lAsY orlCANRG I IO Uede LR IR 1

assenbly side o recor Vi c€ an e Intormation ongithg to the
i nk cont ai ner hat ' ' ' i +1s ﬁﬁﬁ; sane
control si gnalemt%%rstg%g% %ﬁg&gyﬁ ésaflgln%qrqthladne%?‘{loscrﬁlgli_ e |er/11f<\°l£t)&ﬁ} ai ner
having the matrehgndd dio) s WrdHPIERIN Q) vetldth, SRifLd to the |ight

em ssion control.” In this manner, 'the light em ssion control such as

|'i ght eni ngs of s ddtdRie B titddASy i4fh 001N FUFnfEA i RiPiAGieas fiFoddie mat ched
ink container. As an additional feature, the light em ssion controller can

sequential ly aeiiRicdnita ldrglltrildald cafddtormdisdiee intormeimer s
carried on the carriage when the carriage is being noved, by providing
nmeans 25 for dajoaedd nig tdad iigifio red i 5t carith e e TBO.US
With this structure, the light emission of the
light emitting portion is controlled on the basis of a
10 signal inputted through a contact (pad) of an ink
container (liquid container) connected with a contact
(connector) provided in the main assembly side of the
recording device and the information belonging to the
ink container, so that even if the ink containers
15 receive the same control signal through the common
signal line, only the ink container having the matched
individual information can be subjected to the light
emission control. In this manner, the light emission
control such as lightening of the light emitting
20 portion can be effected for the matched ink container.
As an additional feature, the light emission
controller can sequentially actuate the light emitting
portions of the ink containers carried on the carriage
when the carriage is being moved, by providing means
25 for detecting the light emission, and erroneous
mounting of an ink container can be discriminated when

the light is not detected at a position. By doing so,



mounting of an ink container can be discrimnated when the light is not
detected at a position. By doing so, 7 the user nay be pronpted to renopunt
the ink container to a right position, and as a result respective carried
positions of the ink containers can be detected. 5 Therefore, the use is
made with a common signal line for a plurality of ink container carrying
positions to control the |ight em ssion of displaying devices such as LEDs,

even in such ase, .t r t .contrals,of.th I spl ayi.ng devi ces
can be 10 effgg%eggﬁfiﬁ%pﬁg%b an %E%% t%'?eR uhs tpﬁé%F&h <% %%&ﬁ%F

rryrng posi tirons of ai ners

such as ink cggt%i?ﬁéﬁg?gggqtggﬁpighgpas ;h?%%gggdr.%%%kﬁ¥yénns, features

and advant ages o ent ‘i nvention Wl e re "apparent upon a

consi derati on g ike HRldidWoRG bF eeCHRt ic?:ﬂt(&finte%% [k §fd ed enmbodi ment s
of the present invention taken in conjunction wth the acconmpanying

drawi ngs. 20 BR4ER+@ESCRI PTION OF THE DRAWNGS: Figure 1 is a side view (a),
a front view (b) and a bottomview (c) of an ink container according to a

first enbogi ment of thgepsLSLE! tHyEREODs MA@ Riehi § SosM6hi 80ghasi de
el evation of the 25 ink container according to the first enbodinent of the
present 1 nvenlig¥e for a plurality of ink container carrying
positions to control the light emission of displaying
devices such as LEDs, even in such a case, the start
effect controls of the displaying devices can be
10 effected with the carrying positions of the liquid
containers such as ink containers being specified.
These and other objécts, features and
advantages of the present invention will become more
apparent upon a consideration of the following
15 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS:
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
25 ink container according to the first embodiment of the
present invention.

Figure 3 is schematic side views (a) and (b) of



Figure 3 is schematic side views (a) and (b) of 8 the ink container
according to the first enbodi nent of the present invention, illustrating
function of a substrate provided on the ink container. Figure 4 is an

enl arged view (a) of a major 5 part of th& ink container shown in Figure 3,
and a view (b) as seen in a direction IVb. Figure 5is a side view (a) and
a front view (b) of an exanple of a controller substrate nounted on the

i nk cont ai ner +gfe ]Eili'ﬁc fddntla 9O HdBHaind td FHeE ﬁfﬁsteraen&i indfW d@) and a

front view (b) of a nodified exanple of” the control substrate nounted

on the ink Corhdl e sREROMG VN tidrd ha fidstratepHEufitiol g€ 7 is a side
view (a) and a front view 15 (b) of another nodified exanple of the

control ler suhilgtalarPrthvaided sheHdkMoMstitmeecording to the first
enbodi nent. Figure 8 is a side view of an ink container illustrating an

usage of the control | piganestraseanf en28rieguireew. (ki)guEea9major si de vi ew
Il lustrating another exanple of usage of the controller substrate of Figure
7. Figure 40 part sifiehd cdmk ajorsradiner rehmwryijaw Fidjuxe)3 ofamd fair t her
nodi fi ed exanple of the controller
view (b) as seen in a direction IVb.
Figure 5 is a side view (a) and a front view
(b) of an example of a controller substrate mounted on
the ink container of the first embodiment.
10 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.
Figure 7 is a side view (a) and a front view
15 (b) of another modified example of the controller
substrate mounted on the ink container according to
the first embodiment.
Figure 8 is a side view of an ink container
illustrating an usage of the controller substrate of
20 Figure 7.
Figure 9 is a side view illustrating another
example of usage of the controller substrate of Figure
7.
Figure 10 is a side view (a) and a front view
25 (b) of a further modified example of the controller

substrate mounting on the ink container according to

the first embodiment.



substrate nmounting on the ink container according to the first enbodi nent.
9 Figure 11 is a side viewillustrating an usage of the controller
substrate of Figure 10 provided on the ink container. Figure 12 is a

schematic side view i

|lustrating s anothef exanple of the structure and an

operation of a mmjor part of the ink container according to the first
enbodi nent of the present invention. Figure 13 is a side view (a) and a

front view (b) of a
on the ink container.

fly:gﬁbsr 18X28PhesPle  Hek ODi 1L BAL $HEShhah8agal MOUNt ed
rgure 14 is a perspective view illustrating an

exanpl e of a pEcahd RGN 18 tsubtiraded JFOIFdRfurled 10Mprdviide idik cont ai ner
according to the first enbodinent is nountable. 15 Figure 15 is a schematic
side view il | adler anknGondyaigear.ati on of nounting and denounting of the ink
contai ner according to the first enbodinment to the holder shown in Figure
14. Figure 16 are perBpgateve2viewa §sahematli¢bgidé viewandilietraxanpl e of a
nmounting portion of the ink container according to the first enbodi nent of
the present iamodhierorexdrnpje efl tThehetruwrtund emda@e aperest iodn of iak | et

printer to which the

i nk container according to

major part of the ink container according to the first

embodiment of the present invention.

Figure 13 is a side view (a) and a front view

(b) of a further example of the controller substrate

10 mounted

example

on the ink container.
Figure 14 is a perspective view illustrating an

of a recording head unit having a holder to

which the ink container according to the first

embodiment is mountable.

15

Figure 15 is a schematic side view illustrating

an operation of mounting and demounting of the ink

container according to the first embodiment to the

holder shown in Figure 14.

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

20 another example of a mounting portion of the ink

container according to the first embodiment of the

present

invention.

Figure 17 shows an outer appearance of an ink

jet printer to which the ink container according to

25 the first embodiment is mountable.

Figure 18 is a perspective view of the printer

in which the main assembly cover 201 of Figure 17 is



25 the first enbodinment is nountable. Figure 18 is a perspective view of the
printer in which the main assenbly cover 201 of Figure 17 is 10 open.
Figure 19 is a block diagramshowi ng a structure of a control system of the
ink jet printer. Figure 20 shows structude of signal line wiring 5 for
signal transm ssion between the ink container and the flexible cable of the
ink jet printer in terns of the substrate of the ink container. Figure 21
is a detailed circuit diagramof the substrate having a controller or the
like. to Figu®®2 is a circuit diagramof a nodified exanple of the

substrate of Figure 2& ? %QUES %g gsaf?%knafgggggrtgog#Pétrat|ng the data
a

witing and reading ope fons 170 an NENno y of the substrate.
15 Figure 24 i LB didddist aty Enﬁ t|on of
LED 101. Fi gurszc I'S ea ow oh e#r toqL us ér}'(gﬂfﬁ;tthlé cont rocess relating

to mounting and denpupi jife Obo EﬂwanEtEQEE§£€e6faﬁEQﬁQi”ﬂlh@ @Erﬁggodlnent

of the 20 present invenfion. Figure 26 1s a ow charft of a nounti and
dermount i ngspr%%lgnélh%ﬂéﬂ%nﬁ%ﬁirﬂq{eﬁ%éﬂ HHL itk cdiltBiferadd a flow

chart showi ng in detail
the flexible cable of the ink jet printer in terms of
the substrate of the ink container.

Figure 21 is a detailed circuit diagram of the
substrate having a controller or the 1like.

10 Figure 22 is a circuit diagram of a modified
example of the substrate of Figure 21.

Figure 23 is a timing chart illustrating the
data writing and reading operations to and from a
memory array of the substrate.

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

Figure 25 is a flow chart illustrating a
control process relating to mounting and demounting of
the ink container according to an embodiment of the

20 present invention.

Figure 26 is a flow chart of a mounting and
demounting process of the ink container in Figure 25.

Figure 27 is a flow chart showing in detail a
mounting confirmation control in Figure 26.

25 Figure 28 shows a state (a) in which all of the

ink containers are correctly mounted at correct

positions, and therefore the LEDs are switched on,



nmounting confirmation control in Figure 26. 25 Figure 28 shows a state (a)
in which all of the 1ink containers are correctly nounted at correct
positions, and therefore the LEDs are switched on, 11 respectively, in the
process of the control for the nounting &hd denounting of the ink
containers, in which (b) shows novenent of the carriage to a position for
val idation which is carried out using light (light s validation), after the

mai n assenbl yﬁ%%&i Eﬂ:{i%\?g_:%qs ql t%léb;&%lé%%g %’é"t) %_H‘e?%o!lﬁ%éli %éo%ﬂ'?guﬁ gure 29

illustrates t dati on Focess gure re 30

al 5o i1 ustrabesihad il achburlinlAdON WY A58 SkAlaind:d) . Foure 31 is a

flow chart illustrati"ng a recording process according to t'he enbodi nent of

the present iaMM (W) SHMHY SodenddtUYE FIRS HITUEGY & A k4 thonld

contai ner and a nounting portion thereof according to another enbodi nent of

the present i peéNkiadldaiGne wHiRN i Ga38ed icut WanRPf1idght '%’(fdht Figure
33 is a perspective viewillustrating a nodified exanple of the structure

of Figure 82. v idaililoh )34 dftex [fHes RGN \4s6ndYyfcdrdd i 18 edldsed whi ch the
ink container according to said another enbodi ment of the present
I nvent | on. subsequently to the LED lightening.

Figure 29 illustrates the light validation
process (a) - (4).

Figure 30 figure 30 also illustrates the light

10 validation process (a) - (4).

Figure 31 is a flow chart illustrating a
recording process according to the embodiment of the
present invention.

Figure 32 jillustrates structures of an ink

15 container and a mounting portion thereof according to
another embodiment of the present invention, and a
mounting operation thereof (a) - (c).

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

20 Figure 34 is a perspective view of a printer to
which the ink container according to said another
embodiment of the present invention.

Figure 35 is a schematic side view (a) and a
schematic front view (b) of an ink container according

25 to a further embodiment of the present invention.

Figure 36 is a schematic side view of a

modified example of the structure of Figure 35.



Figure 35 is a schematic side view (a) and a schematic front view (b) of an
i nk container according 25 to a further enbodi mnent of the present

invention. Figure 36 is a schematic side view of a nodified exanple of the

structure of Figure 35. 12 Figure 37 is &schematic side view of a nodified
exanple of the structure of Figure 35. Figure 38 is a perspective view of a
printer having a structure according to a further enbodinent s of the

present invention. ﬁfﬁ& §935519 glégﬂé$ 1€g%$g%of%% gpsgrate havi ng a

controller and the i according " nent 2of the pr esent
invention. Figlrg [t 10 the structure
of the enbodi grrlllént ﬂ%gs%ﬁ%ﬂfﬁl&r%:%sﬁggéﬁﬁ%p%f&%ﬁ The description
will be made as to thﬁ%&ré”@@"ig‘eétﬁe% éé@iv%% fVE V\Pi‘?ﬂt%? der: 1

conjunction wth the actconpanying d In t e fo

Mechani cal St HaGhWGea sltﬂldﬂi&e&a&ﬁi:w &Qé#fﬂi@kﬁéf%@m}?&&t 1.3 Ink

Cont ai ner Mounting Portion 1.4 Recording Device: 2. Control System
5 of the present invention.

Figure 39 is a circuilt diagram of a substrate
having a controller and the like, according to a
further embodiment of the present invention.

Figure 40 is a timing chart of an operation in

10 the structure of the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
The description will be made as to the
15 embodiments of the present invention in conjunction
with the accompanying drawings, in the following
order:
1. Mechanical Structure:
1.1 Ink Container
20 1.2 Modified Example:
1.3 Ink Container Mounting Portion
1.4 Recording Device:
2. Control System:
2.1 General Arrangement:
25 2.2 Connecting Portion:
2.3 Control Process:

3. Other Embodiments:



2.1 Ceneral Arrangenment: 25 2.2 Connecting Portion: 2.3 Control Process:

3. O her Enbodinents: 13 1. Mechanical Structure: 1.1 Ink Container (Figure
1 - Figure 5) 5 Figure 1 is a side view (a), a front view (b) and a bottom
view (c) of an ink container according tol3a first enbodi ment of the present
I nvention. newpaFigure 2 is a sectional side elevation of the ink

contai ner according to the first enbodi nent of the 10 present invention. In
the foll owi ng descriptions, the front side of the ink container is the side
which is faced to the user who is mani pulating the ink container (nounting
and denounting operation of the ink container), which provides the user
with 15 information (by |light em ssion of LED which will be described

hereinafter). 4l n ﬁ%@ﬂ%ﬁiéaltgﬁrhEEuEQ@tainer 1 of this enbodinent has a
supporting ne%ber supported on the |ower portion at the front side side

thereof. The 20 suppoilingnReEBffainb? PPiGuel iesipigakersyl integrally
nol ded with an outer casing of the ink container 1, and thé ink container 1

is displacgable abougjguperii 98 af si8e vDkwCeRYai ReErbAtbgigwPRented when
the ink container 1 is nounted to the container
and a bottom view (c¢) of an ink container according to
a first embodiment of the present ihvention.
newpaFigure 2 is a sectional side elevation of the ink
container according to the first embodiment of the
10 present invention. In the following descriptions, the
front side of the ink container is the side which is
faced to the user who is manipulating the ink
container (mounting and demounting operation of the
ink container), which provides the user with
15 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 side thereof. The

20 supporting member 3 is made of resin material
integrally molded with an outer casing of the ink
container 1, and the ink container 1 is displaceable
about a portion of the ink container to be supported
when the ink container 1 is mounted to the container

25 holder. The ink container 1 is provided on its rear

side and front side with a first engaging portion 5

and second engaging portion 6, respectively, which are



25 hol der. The ink container 1 is provided on its rear side and front side
with a first engaging portion 5 and second engagi ng portion 6,

respectively, which are 14 engageable with | ocking portions provided in a
contai ner holder. In this enbodinent, they4are integral with the supporting
menber 3. By engagenent of the engaging portion 5 and the engagi ng portion
6 5wth the Iocking portions the ink container 1 is securedly nmounted in

t he i nk contai_ner er,at L on duri e_nount. W |1 be described
her ei naf t er rgngP 2 w&l%ﬁﬁgc gTﬁgr%%ppgnpgg gpdf‘fhe i nk cont ai ner

1is 10 provig ﬁqa%w A3l SUPR! ¥nPQ' bndohPhehPk EHBY! koo Wi Ch pOI I

connect abl e Wt nk |n roduc opeéeni I'ng head whi ch

will be descriedg ey Gnal il dMprERL e%e&hea'nbggggg%b ot to the

cont ai ner hoI ase e provi on the 1s e of the
suppor ting p%tf' PRe0h Yieliiohd sTRRREkhd @hn &Dﬁ iere the
bottom side and tﬁe Ppgﬁ?ngﬁgg intersect wth eag%ggﬁﬁ%ﬁi base nmenber

may be in §heyienmigle aoeiiR Igorpo%talo%tse thie bk ‘ntWined desggiption, it is
call ed "substrate" 20 100 lgure 2 is a sectional side elevation of the

i nk contai ner sbcu&rédwsmrﬁfed he ithe Q@K doraihers 1.di vhded into an ink
reservoir chanber 11 which is
operation during the mounting will be described
hereinafter referring to Figure 15.
The bottom surface of the ink container 1 is
10 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
hereinafter, by mounting of the ink container 1 to the
container holder. A base member is provided on the
15 Dbottom 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
base member may be in the form of a chip or a plate.
In the following description, it is called "substrate"
20 100.

Figure 2 is a sectional side elevation of the
ink container 1. An inside of the ink container 1 is
divided into an ink reservoir chamber 11 which is
provided adjacent the front side where the supporting

25 member 3 and the substrate 100 are provided, and a

negative pressure generating member accommodating

chamber 12 which is provided adjacent the rear side



provi ded adjacent the front side where the supporting 25 nmenber 3 and the
substrate 100 are provided, and a negative pressure generating nenber
accommodati ng chanber 12 which is provided adjacent the rear side 15 and
which is in fluid communication with an i AR supply port 7. The ink
reservoi r chanber 11 and the negative pressure generating nenber

accommodat i ng chanber are in fluid comruni cation with each ot her through
a5wmww%%<m&%%%m1&mmwﬁmmméh<W% e ink
alone in this odi ment ereas at1ve pressure generati n menber

accomnodat i ng pgghagher rig 2hkoTERAaLES gﬂhmkeébiqrghagfgatﬁ%ﬂgkl%?n this

(negative pressure generating nmenb 'S a porous

enbodi ment) %s%r%o%%g@rafﬂlw mmxe%c%nmoda!ﬁddt gﬁ)afnﬁfef &{Ai ni ng the

ink by inpregnation porous nenber 15 functions generate such a

negative presgiet ids A1 i idon@udiilcdta dif Mitde RRIm ey tthidiggd Qf ce of
meni scus fornmed in is the ink e ection nozzle of the recording head to

prevent ink | edsade ifdaidmedriK 16 .ecthenipkr keeBrieirt khambes da and to
permts ink ejection by actuation of the recording head. The internal
structure of tdomtainscaneniingr allon0 iirs tidis lembiddighdrtt s wHeregmrtng i oned
structure in which the inside is partitioned into the porous nenber
accommodat i ng nelgatiiore gneksidvre epsgrerd trimgp mMeaibEmaddwnmodating
chamber 12 accommodates an ink absorbing material 15
(negative pressure generating member which is a porous
10 member in this embodiment) made of sponge, fiber
aggregate or the like for retaining the ink by
impregnation. The porous member 15 functions to
generate such a negative pressure as is sufficient to
provide balance with the force of meniscus formed in
15 the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection portion to
the outside and to permits ink ejection by actuation
of the recording head.
The internal structure of the ink container 1
20 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 inside space of the
25 ink 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



I nk al one. In another exanple, the porous nenber may occupy substantially
all of the inside space of the 25 ink container. The negative pressure
generating means is not linmted to the one using the porous nenmber. In
anot her exanple, the ink alone is containéd in a 16 bladder-1ike menber
made of elastic material such as rubber or the |ike which produces tension
in the direction of expanding the volune thereof. In such a case, the

negative presyifider Jenes ahétbly mitfe of eé!ﬁamd nd ¥ LA AdGedn | ke member
to retain the ink. 1In a further exanple, at |east a part of the ink

acconmodat i on 15iseér | Sr CENSt 114ed afh1vh Pprddiddd eerd®idierin afe t he i nk al one
I s accomodated in the space, wherein a spring force is applied to the

flexible 10 nendedtidy o ekpandigntthe yoRstd rthdseg®nernat &ichlle bottom
portion of the ink reservoir chanber 11 is provided with a portion to be
detected 17 atcase poshé imegdtivé aoregswares eis gererddtodd itsy ptloi ded in the
apparatus, as will be described hereinafter) for 15 detecting an ink

remai ni ng anourdnstdven imethekbladdernt hidre Inembemw vt erktain hehepjmk at us. I n
this enbodinment, the ink remaining anount detection sensor is in the form
of a phot o- sengora conpther negamplehtat ekeéast ray gt ieh el dnki ght receiving
portion. The 20 portion to be detected 17 is made of a transparent or

sem -t r anspar eédgcomiedation spRAGR ks tpRNSHRUGkeG Yy a flexible

member, and the ink alone is accommodated in the space,
wherein a spring force is applied to the flexible

10 member, by which a negative pressure is generated.

The bottom portion of the ink reservoir chamber

11 is provided with a portion to be detected 17 at a
position for facing a sensor (which is provided in the
apparatus, as will be described hereinafter) for

15 detecting an ink remaining amount when the ink
container 1 is mounted in 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

20 portion to be detected 17 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 toward the light receiving
portion (which will be described hereinafter) by

25 providing an inclined surface portion having a
configuration, angle or the like for this purpose.

Referring to Figure 3 - Figure 5, the



contained, the light fromthe light emtting portion is appropriately
reflected toward the |ight receiving portion (which will be descri bed

herei nafter) by 25 providing an inclined surface portion having a
configuration, angle or the like for thislpurpose. Referring to Figure 3 -
Figure 5, the 17 description will be nmade as to the structure and the
function of the substrate 100. Figure 3 is schematic side views (a) and (b)

of the i nk CoR AL AGEOLANN nd Gddie Jd 13! SIOQUURN AL Ll Bresent

i nvention, 5 ust ing function a substrate provided on t I nk

contai ner . NOWRARINE ot Ithe bUNAAR IGEW (3hurl 32 180hRRRLOT Lhe Nk

contai ner shown I n Figure a view een I'rection | Vb.

Figure 5 is &iHd& R (@) AW @) 'dtend SWK @orgc;aﬁﬁlggélﬂrﬂfdieﬁ%lo a

controll er substrate nmobunted on the i nk contal ner st - odi ment .

The ink contaitRerchk i£S r38C WY M 8N tHe YPredehtt i 1d&In 150 which is
integral with the recording head unit 105 having the recordi ng head 105, by

15 engagengnt S 1afusdtitiiind tEBREAGN G tdulis trayl grhridat B @gagi ng

portion 6 of the ink container 1 with a first locking portion 155 and a
[
[

second | ocki ngnko@dntainkrt. ohewvbarhguder 4138, ahceepaairiged yiet (@his tine,
a contact (connector) 152 provided in the holder 20 150, and a contact in
the form of amfeleatajede geact P 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 (b) of an example of
10 a controller substrate mounted on the ink container of
the first. embodiment.

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

15 engagements of the first engaging portion 5 and the
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. At this
time, a contact (connector) 152 provided in the holder

20 150, and a contact in the form of an electrode pad 102
((b) of Figure 5) provided on a surface of the
substrate 100 facing to outside, are electrically
contacted to establish electrical connection.

A surface of the substrate 100 facing inwardly

25 of the ink container 1 is provided with a first light

emitting portion 101 such as a LED for emitting

visible light and a control element 103 for controling



((b) of Figure 5) provided on a surface of the substrate 100 facing to
outside, are electrically contacted to establish electrical connection. A
surface of the substrate 100 facing inwardly 25 of the ink container 1 is
provided with a first light emtting porftBon 101 such as a LED for emtting
visible light and a control elenment 103 for controling 18 the |ight
emtting portion and the control elenent 103 controls the light em ssion

f the first h tt t 101 d ith th | ect

Si gnal suppl | 6% ASH STHE e&%&e&‘% o e @W SR gure 5,
h t.r ol t 10 th

(a) shows a Stli')tae cont\Q.ZQJI t'hq:e eln%‘fs%é{o é:Pfl &lillegrﬁl g}ethel N €

substrate 100, coate nory

e o R ) ey e d R o

ainer is enp at the sane

pl ace, so %Llf?letall tl%‘?l 6%&&9&16 ﬁféal“%é‘tl"ataég’rre 15653% Hé)%ja} t he

her ei nbef ore, sub di spose | ower portion o

supportings paiphi onygf F&pﬁrauepor(sl)ngheﬁgbsr sBatdl 2aCHhibhe a¥teROfhiecON Where
t he sides of the ink confai ner constituting the bottom side and the front

side cross widohteaah ldiint Alod Riss asiili Ghe FudstEddted gl faceisis
provi ded between the bottom and front sides of the ink container 1.
Therefore, whepdter Witd d ipf¥tecting sealant. When a memory
element for storing information such as a color or the
remaining amount of the ink contained in the ink
10 container is employed, it is set at the same place, so
that it is coated with the sealant.
Here, as described hereinbefore, the substrate
100 is disposed at a lower portion of the supporting
portion of the supporting member 3 adjacent the
15 portion where the sides of the ink container 1
constituting the bottom side and the front side cross
with each other. At this position, an inclined surface
is provided between the bottom and front sides of the
ink container 1. Therefore, when the first light
20 emitting portion 101 emits light, a part thereof is
emitted outwardly from the front side of the ink
container 1 along the inclined surface.
By this disposition of the substrate 100, the
information relating to the ink container 1 can be
25 directly provided not only to the recording device

(and to a host apparatus such as a computer connected

thereto) also to the user, by the first light emitting



20 emtting portion 101 emts light, a part thereof is emtted outwardly
fromthe front side of the ink container 1 along the inclined surface. By
this disposition of the substrate 100, the information relating to the ink
container 1 can be 25 directly provided A8t only to the recordi ng device
(and to a host apparatus such as a conmputer connected thereto) also to the
user, by the first light emtting 19 portion 101 alone. As shown by (a) in

Flgure 3, the phidhly el i PORL! Gl HySReJIn21uRB05L1 Aol OF

receiving the n an - upper ri re I'n~t'he Eigure

adj acent an end gy G ARY éﬁaﬁ]ﬁr&# 1 iR 1A9G T G 4k the

hol der 150, an at the tim en the carriage cones to the position, the

l'ight em ssi oReleitgd ithd 14 S tdd A P U Pperl Gl g, control led, by
whi ch the recording device side can obtain predeterm ned information

relating to tl@reditn GNtdH & ghrd ddfadea arPfer@ GiNtEMcainidye |1 ght
received by the light receiving portion. In addition, by controling the

l'i ght eni ssi okapfge o fileStcditiige &6 tddieryiald itdie Hoh dd higde 4ad ri age
bei ng di sposed at a center portion of the scanning range, as shown by is
(b) in Figurea} thee tisfiing svhersudld \cdrfidgedoifed o tHatpoHftidie, | i ght

em ssion, so that user can be given the predetermned information relating
to the ink cdheailniightl.emission of the first light emitting portion
101 is controlled, by which the recording device side
can obtain predetermined information relating to the
10 ink container 1 on the basis of a content of the light
received by the light receiving portion. In addition,-
by controling the 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
15 (b) in Figure 3, the user is visually informed of the
state of the light emission, so that user can be given
the predetermined information relating to the ink
container 1.
Here, the predetermined information of the ink
20 container (liquid container) 1 includes at least one
of properness of the mounting state of the ink
container 1 (i.e. whether the mounting is mounting or
not), properness of the position of mounting of the
ink container 1 (i.e. whether or not the ink container
25 1 is mounted on the right position in the holder which

is determined corresponding to the ink color), and.

sufficiency of the ink remaining amount (i.e. whether



Here, the predetermned information of the ink 20 container (liquid
container) 1 includes at | east one of properness of the nounting state of
the ink container 1 (i.e. whether the nounting is nounting or not),
properness of the position of nounting of 26he 1ink container 1 (i.e. whether
or not the ink container 25 1 is nounted on the right position in the hol der
which is determ ned corresponding to the ink color), and. sufficiency of

the ink remaini,ng amunt, (i.e. et her. .20, the rensi.ni n mount of. the ink
is sufficient D%lregﬁa“)élnif‘ﬁ% ar“}ﬁw&ﬁ‘er el oy str%"{}rfé%fb PhPPrbvi ded by
Cfliokering odtendrozneinn Teadiite 3o BChe pravdiia W2° 0 o o
of providing the . nformtj T | b ' r. . e
desgri pti ongofe rpﬂtjhseélgnr uagudrognﬁ Jtisel%gio%tefrsg{ﬂesés Jeh%r %r{rlﬂélgusr%%é](%s and (b)
h f I i se. - of ' i t ' f '
Subetrate 100 bt SIEROP!(SIRKURe dr Hhe WIEOPT Fhedbohitrdll | ose of

smoot h reaghi R Gfhd NG dri19Mdmi 440, aHd MRhndrdMd o Adviding otle €M tting
portion 101 into the view field of the first |light receiving portion 210
or the user, ijnficrnitefsH ahll HRlassibed neR Wit ¥ fherndk container 1
as is opposed to the surface of the substrate 100 having the first |ight
em tting portigysciptivh tde ttgttuciaref 1% idontrol system.

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

example of the disposition, the operation of the

10 substrate 100, and the first light emitting portion
101. For the purpose of smooth reaching of the light
light emitted from the first light emitting portion
101 into the view field of the first light receiving
portion 210 or the user, it is preferable that such a

15 portion of the ink container 1 as is opposed to the
surface of the substrate 100 having the first light
emitting portion 101 and the control element 103 is
provided with a space 1A at least along the optical
axis, as indicated by the arrow. For the same purpose,

20 the arrangement and the configuration of the
supporting member 3 are so selected that optical axis
is not blocked. In addition, the holder 150 is
provided with a hole (or a light transmitting portion)
150H to assure non-blocking of the optical axis.

25

1.2 Modified Example (Figure 6 - Figure 13):



provided with a space 1A at |least along the optical axis, as indicated by
the arrow. For the sane purpose, 20 the arrangenent and the configuration of
the supporting nmenber 3 are so selected that optical axis is not blocked.
In addition, the holder 150 is provided #th a hole (or a light
transmtting portion) 150H to assure non-blocking of the optical axis. 25
1.2 Modified Exanple (Figure 6 - Figure 13): 21 The foregoing structures

are exampl es and can pReMPYLLLEUngSs |Gt ATeL Srg! EahETELNEa' BLAT ML On

relating to the ink container™1 can be given to t cording device and to
the user by the hdaleilddMs Ay tdd RhP Yrd ¥t bilinel 8 PG PidPn Wil | be

made as to sone nodified exanples. Figure 6 is a side view (a) and a front

view (b) of getR@iiniedEXH®!iK0cdmi@iGit rold vaikpitvelt o Nt ed on the
i nk container according to the first 10 enbodinent. I'n this exanple, a

directivity i geordidrf desticde tdiaf d diHe idsdt NBEtRE EIHdtcul fgity toward the
first light receiving portion 210 and toward the eyes of the user. To
acconpl i shst hiemititie atgorttiicen dfo1.he Thei dgksclriightt oanmwilingepaadecaslOl is
appropriately 15 determ ned, and an elenent (a |lens or the like) for
provi di ng the tai rsomtel wmadi fiigsd Exampdles/ed. In the exanple of (a) and (b) of
Figure 7, the
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
10 embodiment. In this example, a directivity is provided
.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
15 determined, and an element (a lens or the like) for
providing the directivity may be employed.
In the example of (a) and (b) of Figure 7, the
surface of the substrate 100 facing toward the inside
of the ink container 1 is provided only with the first
20 light emitting portion 101, and the surface of the
substrate 100 facing toward the outside is provided
with the control element 103 and the electrode pad 102.
With this structure, the light emitted from the first
light emitting portion 101 is not blocked by the
25 control element 103, so that light is directed not

only in an inclined upward direction but also in an

inclined downward direction along the surface of the



surface of the substrate 100 facing toward the inside of the ink container
1 is provided only with the first 20 light emtting portion 101, and the
surface of the substrate 100 facing toward the outside is provided wth
the control elenment 103 and the el ectrode?pad 102. Wth this structure, the
light emtted fromthe first Ilight emtting portion 101 is not bl ocked by
the 25 control elenent 103, so that light is directed not only in an

i nclined upwagddick8Gkl 9@oout also in an inclined downward direction along
t he surface o% t%e %2 substrate 100. Figure 8 is a side view of the ink

contai ner illustratipfgdReUsags 2fsile ¢ Of | fhe SYRRt EShEaPherFigure 7.
As will be understood fromthis Figure, the 5 first light emtting portion

101 directs theilhistHatiely adnhisage e thRPRontirdhledH RFt@ateo s d the
user's observation but also in the lower left direction. In this citation,

the first |iglFtigueeei7vi nBspwillope2dfderstdbapesesl @RLSSFiplicegptheal axis
extending toward 10 the lower left, so that recordi ng device side can

recei ve thg prfadetteddighdd emiftaringf ipottienatliong dicedts thek Idghtiner 1.
Figure 9 figure 9 is a side viewillustrating another exanple of usage of
t he control | eondybsiinr &he ubpeaf rHighir dizectiion domaplde the userdld e to the
case that sensor 117, in the formof a photosensor, for
observation but also in the lower left direction. 1In
this citation, the first light receiving portion 210
is disposed across the optical axis extending toward
10 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
15 of Figure 7. This example is suitable to the case that
sensor 117, in the form of a photosensor, for
detection of the ink remaining amount is provided in
the apparatus so as to be opposed to the portion to be
detected 17 which is in the form of a prism, when the
20 ink container 1 is mounted on the apparatus. More
particularly, the sensor 117 for detection of the ink
remaining amount includes a light emitting portion
117A and a light receiving portion 117B, and when the
ink remaining amount in the ink chamber 11 of the ink
25 container 1 is small, the light from the light
emitting portion 117A is reflected by the prism-like

portion to be detected 17, and returns to the light



detection of the ink remaining anount is provided in the apparatus so as to
be opposed to the portion to be detected 17 which is in the formof a
prism when the 20 ink container 1 is nounted on the apparatus. More
particularly, the sensor 117 for detectiod3of the ink remaining anount
includes a light emtting portion 117A and a light receiving portion 117B,
and when the i nk remaining amobunt in the ink chanber 11 of the ink 25

contai ner ?ﬁ%@Ul ri Iﬁ%%ltl%m ff?%m ts%e tlhlaggttag& @&tt}lfn%a%or& é-'ct1 17A i's

reflected by € pris ortiofd to be and re urns to the

l'i ght 23 rec%ﬁ_lqg#gggyrg F%;7Bln59h%9aém388§ﬁ3595 o) |onb§§78 t he ink

shortage. Int ‘the receiving' por s utilized

also as a DPhobRaamdpdidlidiPaai7e Ng WSl hisgnddie first S 11 ght

emtting portion 101 to permt for the apparatus ect the presence or

absence and/ OpnRHPRYIMHOM ort %daawr@d ek ﬁ%ttalﬂ%fm knd Eihe exanpl e
shown in (a) and (b) Fi gure the surface of the substrate 100 facing

inwardly 40 qfl_ghfteeimi!ttqqlrgt fydiﬁﬁ._oh 119 IRV ipéathiw tHora thNtagareiwient 103,
and the first light emtting portion 101 and the el ectrode pad 102 are

di sposed on the fetfeate thef presesids ormiabskitd atidy® roprsyetinessNdfh this
structure, the light emtted fromthe first light 15 emtting portion 101
travel s al so ithel mounttesrihk container 1.

In the example shown in (a) and (b) of Figure
10, the surface of the substrate 100 facing inwardly

10 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 disposed on the surface
of the substrate 100 facing outwardly. With this
structure, the light emitted from the first 1light

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

Figure 11 is a side view illustrating an usage
of the ink container having such a controller
substrate. As will be understood from the Figure, the

20 first light emitting portion 101 emits the light not
only in the upper right direction by which the user
can visually receive the light, but also in the lower
right direction. The first light receiving portion 210
is disposed across the optical axis extending in the

25 lower right direction, so that predetermined

information relating to the ink container 1 can be

transmitted to the recording device side.



direction fromthe surface of the substrate 100. Figure 11 is a side view
Illustrating an usage of the ink container having such a controller
substrate. As will be understood fromthe Figure, the 20 first |ight
enitting portion 101 emits the light not &hly in the upper right direction
by which the user can visually receive the light, but also in the | ower
right direction. The first |ight receiving portion 210 1is disposed across

the optical axis ext g0l diiveSudPibdd Wixilheaels OMengo f hat

predetermned information relating to the ink contalner 1 can

transmtted t oszleﬁCQhﬁl/Bﬁt 8¢ ¢Rn¥Hdaratdon\\oieh af H@nﬁ\}&v%zdescrl bed
structures, e position and/or the configuration of a nenber or nenbers

whi ch nay bl OﬁdennolaQsI whilcht mayebhioett dhendilghe teRkedalindX@Sordy &he
appropriately selected, and an 5 opening and/or |ight-transm ssive are

provi ded, so otplta.ba(lphb&@ axes apipropiiagelgWaled eldte gy emdfant he user and
t oward the | ight receiving portion are positively assured. However, other

arrangenmens s apeningaland/oy AHighit -thrensmdbisive direcpiredrilded,hacecyes of 10
the user and/or to the light receiving portion. In Figure 12, (a) and (b)
shows an exanphatofoptdgel axssr dimect inghdowiard thed iegtets efi titheed from t he
first light emtting portion 101 is directed to a desired position by using
a light guidiw@empﬂm@rtpgmrd the light receiving portion are
positively assured. However, other arrangements are
usable by which the light is directed to the eyes of
10 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
desired position by using a light guiding member 154

15 such as optical fibers. By means of the light guiding
member 154, the predetermined information relating to
the ink container 1 can be transmitted to the first
light receiving portion 210 (Figure 12, (a)), to the
eyes of the user (Figure 12, (b)).

20 In the foregoing, the description has been made
with various arrangements relating to the first light
emitting portion 101 of the controller substrate, but
the pad 102 can be appropriately arranged.

Figure 13 is a side view (a), a front view (b)

25 of a further example of the controller substrate

mounted on the ink container. In the foregoing example,

a plurality of electrode pads 102 are provided aligned



15 such as optical fibers. By neans of the light guiding nenber 154, the
predeterm ned information relating to the ink container 1 can be
transmtted to the first [light receiving portion 210 (Figure 12, (a)), to
the eyes of the user (Figure 12, (b)). 285In the foregoing, the description
has been made w th various arrangenents relating to the first |ight
emtting portion 101 of the controller substrate, but the pad 102 can be
appropriately arra i 3 ide .vie a front, view (b) 25
of a further 8)?1ar?plr)&g]‘i%faét:ei1g)¥c§n roqsoes;%liat}%stlwé)t \gﬁ%{fnet ed o )theteqﬁk

container. In En 1%regq;d}_gtq%ga I 1 i&+P! It el ectrogde, 102 are
provi ded al i gr?e 5 )o'n a sur agﬁglglfa tlﬁeypsdd?’b?’tlrezi%‘:é:‘?)f 0 *(Figure b), for

exanpl €), but prlag, 1Rldd @it 0fatRl @ AR RAMSE R AT &nddutidiemh i Str i but ed

on the surface of the substrate 100 (staggered arrangenent in the Figure ).

Such an 5 arr apgen®tadderdd ait@itfenicht ha tHeStFIdurn of Bhen gwbstrate 100
whi ch may be caused by the |oad applied to the substrate when it is

contacted §0 RGRYERGIONs Hrartdyde 51 RNAS B a0 dih dhecrase that
contact pressure is relatively high. 10 1.3 Munting Portion of Ink
Cont ai ner: Fi gubstirhties 190 OARRLC Mate b edudddI Yy alHdd o ppiide of a
recordi ng head unit having a holder to

to the substrate when it is contacted to the connector

152, can be suppressed even in the case that contact
pressure is relatively high.

10

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
15 which the ink container according to the first
embodiment is mountable. newpaFigure 15 is a schematic
side 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.
20 The recording head unit 105 is generally
constituted by a holder 150 for detachably holding a
plurality (four, in the example shown in the Figure)
of ink containers, and a recording head 105 disposed
adjacent the bottom side (unshown in Figure 14). By
25 mounting the ink container to the holder 150, an ink
introduction opening 107 of the recording head

disposed adjacent the bottom portion of the holder is



I's which the ink container according to the first enbodinent is nountable.
newpaFi gure 15 is a schematic side viewillustrating an operation of
nmounting and denmounting (a) - (c) of the ink container according to the
first enbodiment to the hol der shown in FPBure 14. 20 The recordi ng head

unit 105 is generally constituted by a hol der 150 for

detachably holding a

plurality (four, in the exanple shown in the Figure) of ink containers, and

a recording h%%‘ilm%%ﬁzegi mqﬁleqheaanq{c%@{pé}l&ﬁg%h% erosf'l%&e( gﬁ.ﬁ{(r)]\lim in Figure

14). By 25 nmounting the 1'nk containe

i ntroducti on 11 el0% Pfe Lt 1" rQ i E%Hﬂﬁﬁﬁ | 5 e bottom
portion of thg’%ﬁgﬁla{i{er igtogée conrzli%gl'?e vr%iglt]ﬂ%?ﬂ]elan supp é;ﬂplﬁrﬁf%? the ink

contai ner to §yleddyetwedn.i Nk fluid communication path

t her ebet ween. An

exanpl e of usable recording head 105 5 conprises a |liquid passage
constituting a nozzl eanagxa®peet 6Ot HEABRE iéaaggyﬁgrhehgngos provided in the

| i qui d passage. The el ectrothermal transducer el enent

I's supplied with

el ectri cal s pulcaampris eaC Gordanaal Wadssades cond i wiigitplss .ndyz v cdn t her nal

energy is applied 10 to the ink in the |liquid passage.

Thi s causes a phase

change of t he electrethdnma] |tradnsdhloergeiemsntoproviadd ng) ,tend t herefore,
abrupt pressure rise, by which the ink is ejected fromthe nozzle. An
liquid passage. The electrothermal transducer element

is supplied with electrical pulses in accordance with

recording signals, by which thermal energy is applied

10 to the ink in the liquid passage. This causes a phase

change of the ink resulting in bubble generation

(boiling), and therefore, abrupt pressure rise, by

which the ink is ejected from the nozzle.

An

electrical contact portion (unshown) for signal

15 transmission provided on the carriage 203 which will

be described hereinafter, and an electrical contact

portion 157 of the recording head unit 105, are

electrically contacted to each other, so that

transmission of the recording signal is enabled to the

20 electrothermal transducer element driving circuit of

the recording head 105 through the wiring portion 158.

From the electrical contact portion 157,

a wiring

portion 159 is extended to the connector 152.

When the ink container 1 is mounted to the

25 recording head unit 105, the holder 150 is brought to

above the holder 150 ((a) in Figure 15),

and a first

engaging portion 5 in the form of a projection



el ectrical contact portion (unshown) for signal 15 transm ssion provi ded on
the carriage 203 which will be described hereinafter, and an el ectri cal
contact portion 157 of the recording head unit 105, are electrically
contacted to each other, so that transm 8%ion of the recording signal is
enabled to the 20 el ectrothermal transducer elenent driving circuit of the
recordi ng head 105 through the wiring portion 158. Fromthe electrical

contact portiglold e off lan"dnkd o'Wl nkd? gL ¥uglad L ddig dpnnect or 152.

When the ink container I'S nmounte recordi ng unit 105, the

hol der 150 i s jhreughte tQy a%mntgpgmwf%r 1530 i0( R rfq?'ngle&e ad>), and a

first engaging portion 5 in the rmof a projection 2 provided on an ink

contai ner reak ol hd1S PrRd addMtih & foider HrNG R iy ka5 i n the
formof a through™hole provided in a holder rear side, so that the ink

container 1 ignel 36&d o tdididrnen PY1Ead onlitheca ndfert o tdder ((b) of
Figure 15). Wth this state kept, the front side upper end of the ink

contai ner 4 isupfesscedfdate advlidet qqid dFy Falguaw B.5) .bywakthchntilge i nk
container 1 rotates in the direction indicated by the arrow R about the
engagi ng port istate0 Kegitwedhet [farontr i dengppery endr tofortite aimk t he first
| ocking portion 155, so that front side of the ink container displaces
downwar dl y. | cont@aimeocdssisofprelsised down as indicated by arrow P,
by which the ink container 1 rotates in the direction
indicated by the arrow R about the engaging portion
10 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
action, the supporting member 3 is displaced in the
direction of an arrow Q, while a side surface of a
15 second engaging portion 6 provided in the supporting
member 3 on the ink container front side is being
pressed to the second locking portion 156 provided on
the holder front side.
When the upper surface of the second engaging
20 portion 6 reaches a lower portion of the second
locking portion 156, the supporting member 3 displaces
in the direction Q ' by the elastic force of the
supporting member 3, so that second engaging portion 6
is locked with the second locking portion 156. With
25 this state ((c) in Figure 15), the second locking

portion 156 elastically urges the ink container 1 in a

horizontal direction through the supporting member 3,



action, the supporting nenber 3 is displaced in the direction of an arrow
Q while a side surface of a 15 second engaging portion 6 provided in the
supporting nenber 3 on the ink container front side is being pressed to

t he second | ocking portion 156 provided oR® the holder front side. Wen the
upper surface of the second engaging 20 portion 6 reaches a |ower portion
of the second 1ocking portion 156, the supporting nenber 3 displaces in

t he di ti ' | ' ; t ti t hat
o 5408 sl Sy AT o HRE e e T 00 AR g 0 L1

second engagi ng portion _ secon ( _ 156.
Wth 25 this shal ¢ediClsiide F0Uie Hrada seConfle! Apliaa Portion 156

el astically urges the ink container 1 in a horizontal direction through the

suppor ting neiep1dcefRntS QO Rle O W@ ¥ferd Ne il fitaidied vy s abutted
to the rear side of the holder 150. The upward displ acenent of the ink

container 1 i&h@&g&@&s%dmflg tge- i t1 5 90 Gl gy vl 1D £ seneged with
the first s engagi ng portion and by the second | ocking portion 156

engaged wi th lehgjaadeqnportgagi ' il HyortHe s¥corddilodiify gdyecigninting of
the ink container 1 in addition conpleted, wherein the ink supply port 7 is

connect ed w t h5t6hengagdd twidtidiheoseapaid rehgldhinanpb i drhes padtl02 i s
electrically connected with the connector 152.

this time, the mounting of the ink container 1 in
addition completed, wherein the ink supply port 7 is
connected with the ink introduction opening 107, and

10 the pad 102 is electrically connected with the
connector 152.

The above-described uses the principle of

"lever" during the mounting process shown in (b) of
Figure 15, wherein the engaging portion between the

15 first engaging portion 5 and the first locking portion
155 is a fulcrum, and the front side of the ink
container 1 is a power point where the force is
applied. The connecting portion between the ink supply
port 7 and the ink introduction opening 107 is a

20 working point which is located between the power point
and the fulcrum, preferably, closer to the fulcrum.
Therefore, the ink supply port 7 is pressed against
the ink introduction opening 107 with a large force by
the rotation of the ink container 1. At the connecting

25 portion, an elastic member such as a filter, an

absorbing material, a packing or the like which has a

relatively high flexibility is provided to assure an



The above-descri bed uses the principle of "lever"” during the nounting
process shown in (b) of Figure 15, wherein the engaging portion between the
15 first engaging portion 5 and the first |ocking portion 155 is a fulcrum
and the front side of the ink container B% s a power point where the force
is applied. The connecting portion between the ink supply port 7 and the

I nk introduction opening 107 is a 20 working point which is | ocated between

t he power poi nfpy 8l 'éé‘if&ﬁ';ﬁfc@%&% ypré‘x}%@ri@]geigﬁﬁég crum

Therefore, the 1nk supply port sed "agal nst nt roducti on
opening 107 wigde@e | arge force by the rotation of the ink container 1. At
the connecting 25 portion, an elastic nenber such as a filter, an absorbing

material, a packing okuidhe shirk@tWReCh abdngenbakahindesudicding | exibility is
provided to assure an 29 ink comrunication property to prevént ink | eakage

there. Such stép@talt fon d4f@NEIREEEE 0B hI@EEABID: DPEFlRdt Ofudheat herefore
preferable in that such a s nenber is elastically deforned by the relatively

| arge foree. nimivert hits neLias t Dga DPer défaimed epngheteelativelyi 18+ géocki ng
portion 155 engaged with the first engaging portion 5 and the second

| ocki ng porti ofodds. &fgagethenintduritiia g eperd tdogadisnGaqmplie ted 6 tiee 10
effective to prevent the ink container 1 fromrising
first locking portion 155 engaged with the first
engaging portion 5 and the second locking portion 156
engaged with the second engaging portion 6 are

10 effective to prevent the ink container 1 from rising
away from the holder, and therefore, the restoration
of the elastic member is suppressed, so that the
member is kept in an appropriately deformed
elastically.

15 On the other hand, the pad 102 and the
connector 152 (electrical contacts) are made of a
relatively rigidity electroconductive material such as
metal to assuring satisfy electrical connection
property therebetween. On the other hand, an excessive

20 contact force thefebetween is not preferable from the
standpoint of damage prevention and sufficient
durability. In this example, they are disposed at a
position as remote as possible from the fulcrum, more
particularly, in the neighborhood of the front side of

25 the ink container, in this example, by which the

contact force is minimized.

To accomplish this, it is considered to place



away fromthe holder, and therefore, the restoration of the elastic nenber
I S suppressed, so that the nenber is kept in an appropriately deforned

el astically. 1s On the other hand, the pad 102 and the connector 152
(electrical contacts) are made of a relafPvely rigidity el ectroconductive
material such as netal to assuring satisfy electrical connection property
t her ebetween. On the other hand, an excessive 20 contact force therebetween

' t f ' . ' d fficient
5, et el et e e o YRR o SUAS RGPV o g ey f et
possi bl e from etﬂfﬁr&r W T4 ,¢ tﬂérﬁbfﬂﬁxﬁ‘réi’de' 8 t@ﬁggﬁaﬁh%htﬁ%‘ﬂe‘}f. the

front side of 2 e 1nk contalner, 1n thrs exanple, i ch the “contact

force is mniMiz4nakd EASPTRIY Sk (dUnsiddrdd &prbsﬂ%f'eé &hd G4 ape 30 the

pad of the substrate at a position very close to t front” side on the

bottom si de OftHN&ub¥crEd I&he AR NAlde/JEY thd ilnk COfa{&d to place
the pad of the substrate on the front side of the ink container. 5 In any

case, howeyer ,InsG |ddBd atidwever,| Hond adinfitatiltnh dissAefidrtay oo t he first
light emtting portion 101 on the substrate, which should be sel ected such
that |ight shaned qirsyoeritioreacth tHee ffiirsst liightt entietcteiing poirdn on 210 and

the eyes of the user. In the

101 on the substrate, which should be selected such
that light should properly reach the first light
receiving portion 210 and the eyes of the user. In the

160 case of placing the pad of the substrate at a position
very close to the front side on the bottom side of the
ink container, the pad 102 and the connector 152
approach to each other in a face-to-face fashion in
the state immediately before completion of the

15 mounting of the ink container 1, and they abut each
other in such a state. A large mounting force is
required in order to provide a satisfactory electrical
connection irrespective of the surface conditions of
the pad and the connector, with a possible result of

20 excessive force applied to the pad and to the
connector. In case the ink leaks out at the connecting
portion between the ink supply port 7 and/or the ink
introduction opening 107, the leaked ink might reach
the pad and/or the connecting portion along the bottom

25 side of the ink container. When the substrate is

disposed at the ink container front side, the

disengagement of the ink container from the main



10 case of placing the pad of the substrate at a position very close to the
front side on the bottom side of the ink container, the pad 102 and the
connector 152 approach to each other in a_face-to-face fashion in the
state imedi ately before conpl etion of thél1s nounting of the ink container
1, and they abut each other in such a state. A large nounting force is
required in order to provide a satisfactory electrical connection

irrespective QfsddibiSpIdaahe Ypfdrains alay e ek @i ¢ he connector, with a
possi bl e result of 20 excessive force applied to the pad and to the

connector. In case thgni Bkikeakamput a¥ the empoaskhend, pAeti on between the
I nk supply port 7 and/or the ink introduction opening 107, the |eaked ink

m ght reach tdubgtarhtendion idhelipuoweai icrg e timdl Slangsuhead®t t om 25 si de
of the ink container. Wien the substrate is disposed at the ink container
front side, t lnmbcErAgdrEeetotifont eldenlofc ditaniink domrainer nhiwd &1
assenbly of the apparatus may be difficult. In this exanple of the

enbodi nent 5 t Hihe sttt sglalel GIf itheliiggosmht@indre I nalamely st adee
connecting the bottomside of the ink container 1 with s the front side of
the i nk contaigramer; pertlon thendhetwsamer Wpent ithe bladaaiset wden. \When t he
bal ance of forces only at the contact portion in the state that pad 102 is
contacted to tiRregmmatkbratithe mantiagte|gortion in the state that

pad 102 is contacted to the connector 152 immediately
before the completion of mounting, is considered, it
10 is such that reaction force (a upward force in the
vertical direction) applied by the connector 152 to
the pad 102, balancing with the mounting force applied
downwardly in the vertical direction, involves a
component force of the actual contact pressure between
15 the pad 102 and the connector 152. Therefore, when the
user presses the ink container down toward the
mounting completion position, an addition of ink
container mounting force for electrical connection
between the substrate and the connector is small, so
20 that operativity may be quite low.

When the ink container 1 is pressed down toward
the mounting completion position where the first
engaging portion 5 is engaged with each other, the
second engaging portion 6 and the second locking

25 portion 156 are engaged with each other, and there
arises a component force (a force sliding the pad 102

on the connector 152) parallel with a surface of the



before the conpletion of nounting, is considered, it 10 is such that
reaction force (a upward force in the vertical direction) applied by the
connector 152 to the pad 102, balancing with the nounting force applied
downwardly in the vertical direction, invoRves a conponent force of the
actual contact pressure between 15 the pad 102 and the connector 152.
Therefore, when the wuser presses the ink container down toward the

mount | Ng COMPIARIAT R {J Py AhAHI BN ArddX rHAUGHE IDYILIG For ce

for electrical connection rate an e cdnne is small

s0 20 that opehaldidiida Tofe At dif r#%ewrh%ﬁgrdﬁ SPUR "R sdrd g Pressed

down toward the nounting conpletion position re the first engaging

portion 5 is eigafaheMddnRotici Ne¥ . tHd oSy SNaad ngpportion 6 and the
second | ocking 25 portion 156 are engaged with each other, and there arises

a conponent f Qdifcdihd®Or Canslaadiitg onhe thed e1@2trakalin@on@eraang 152)
parallel with a surface of the 32 substrate 100 by the urging force.

Therefore, sa gaattion eicd ratad posieldn Gidgh o VtHes ystHovdmlesti @ndb@|ssur ed
upon the conpletion of the nounting of the ink container. In addition, the
el ectrical cormectinky compainenn, iandittlresforte onthe ghidwird theohHotheom si de
of the ink container, and therefore, the liability of the |eaked ink
reachi ng t her deéakeshuink rFeachimgrotleerd hiss small. Furthermore, the
optical axes toward the first light receiving portion
210 and toward the eyes of the user can be assured.
10 In this manner, the structure and arrangement
of the electrical connecting portion described above
is advantageous from the standpoint of assuring the
optical path in the case that first light emitting
portion 101 is used both for the first light receiving
15 portion, for the eyes of the user, in addition, from
the standpoint of the magnitude of the required ink
container mounting force, assurance of the electrical
contact state and the protection from contamination
with the leaked ink.
20 The structure of the mounting portion for the
ink container in the first embodiment or the modified
example is not limited to that shown in Figure 14.
Referring to Figure 16, the description will be
made as to this point. Figure 16 is a perspective view
25 (a) of another example of the recording head unit for

executing the recording operation while being supplied

with the ink from the ink container, and a carriage



optical axes toward the first light receiving portion 210 and toward the
eyes of the user can be assured. 10 In this manner, the structure and
arrangenent of the electrical connecting _portion described above is
advant ageous fromthe standpoi nt of assur i® g the optical path in the case
that first light emtting portion 101 is used both for the first |ight
receiving is portion, for the eyes of the user, in addition, from the

standpoi nt of gdie SEAGN LIl ddior@HY HRehd Hni €OAI NEr MoUNting for ce,

assurance of the electrical contact state and the protection from

cont ani nat i on pesdgbdtiRd QA wrtice 3D fER SN Wit A Rir te dmMPiddg portion

for the 1ink container in the first enbodi ment or the nodified exanple is

not limted t @d hile sd¥diddge Fi gure 14. Referring to Figure 16, the
description will be nade as to this point. Figure 16 is a perspective view
25 (a) of another examkpl shownt ha Fegardi hg, hehd vacbriahgekeadt ungtt he

recordi ng operation while being supplied wth the ink fromthe ink
cont ai ner, sandiGb caff ritaige éample icardififrgrdrte frmorthoge hgeslldext; and a
perspective view wherein the ink container is carried on the carriage. As
shown in Fi gurld0)6,deseritesbrigrgintesfibuemiin thatQ5i hfddes snekangpve i s
different fromthose (holder 150) described hereinbefore in that it does
not have the holder portion corresponding to the ink container
front side, the second locking portion or the
connector. The recording head unit 405 is similar to
10 the foregoing one in the other respects, the bottom
side thereof is provided with an ink introduction
opening 107 to be connected with the ink supply port 7.
The rear side thereof is provided with the first
locking portion 155, and the back side is provided
15 with an electrical contact portion (unshown) for
signal transmission.

On the other hand, as shown by (b) in Figure 16,
the carriage 415 is movable along a shaft 417, and is
provided with a lever 419 for fixing the recording

20 head unit 405, and an electrical contact portion 418
connected with the electrical contact portion of the
recording head. The carriage 415 is also provided with
a holder portion corresponding to the structure of the
ink container front side. The second locking portion

25 156, the connector 152 and the wiring portion 159 to

the connector, are provided on the carriage side.

With this structure, when the recording head



t he hol der portion corresponding to the ink container front side, the
second | ocking portion or the connector. The recording head unit 405 is
simlar to 10 the foregoing one in the other respects, the bottom side
thereof is provided with an ink introducti®dn opening 107 to be connected
with the ink supply port 7. The rear side thereof is provided with the
first |ocking portion 155, and the back side is provided 15 with an

el ectri cal CORAG A0S L4 PMAUNNOWH Y coliie 4RSS By the o her
hand, as shown by (b) in Figure 16, the carriage 415 is novabl e al ong a

shaft 417, anqy)s irPrivdguias v | herde Iyt kP dorrt fdnXi 6k thige raper di ng 20
head unit 405, and an electrical contact portion 418 connected with the

el ectrical comdjoitiainfed i «ftdbkisheador dnngnieathanhle ,Cahiriougyh 4h is al so
provided with a holder portion corresponding to the structure of the ink

cont ai ner fromowitding e setion Wwhniodh nigs pointiler 2o e dhengnaneet or 152
and the wiring portion 159 to the connector, are provided on the carriage
side. Wth tFigwte U urtthe wemedieiore sttesn hasd itk suppl @ Gors nount ed
on the carriage 415, as shown by (b) in Figure 16, the nounting portion for
the ink contdl regrd ittheestndbl isteefiudtidmicperainerl 07 hranudhthidie nounti ng
operation which is simlar to the exanple of 5 Figure 15, the connection

bet ween t he i flomngspiiopdretween the pad 102 and the connector 152,

are established, and the mounting operation is
completed.

10

1.4 Recording Apparatus (Figure 17 - Figure
18):
Figure 17 shows an outer appearance of an ink
15 Jjet 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
Figure 17 is open.
As shown in Figure 17, the printer 200 of this
20 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
at the rear side thereof, a main assembly cover 201,
and other case portions which cover major parts
25 including a mechanism for scanningly moving the
carriage carrying the recording heads and the ink

containers and for effecting the recording during the



7 and the ink introduction opening 107, and the connection between the pad
102 and the connector 152, are established, and the nounting operation is
conpleted. 10 1.4 Recordi ng Apparat us (Figgre 17 - Figure 18): Figure 17
shows an outer appearance of an ink 15 | printer 200 to which the ink
container described in the foregoing. Figure 18 is a perspective view of
the printer in which the main assenbly cover 201 of Figure 17 is open. As

shown i n Fi gUifovkhedd QPMHY YadUBd. { hdre?dseBRAY Bl UPIses @ main

assenbly, a sheet | scharge tray 203 at the front sid mal n

assenbl y, an Py a1 fRadi 16h 98 G {ASRIn2gedita t he rear side
thereof, a main assenbly cover 201, and other case portions which cover

mej or parts 2QJidilasdinyg deviRe MR f SeS 1P Vay® Vet d o £ CRE | age
carrying the recording heads and the ink containers and for effecting the

recordi ng duripinter rreepaitiiie G tWite ltdr | 9. mditer£ss&mmlpo provi ded an
operating panel portion 213 which includes a displaying device which in
turn displ ays cdwdresiofclideed pr rdpened ; e pein vewDfciwhedid@ra t hesémi n
assenbly 5 cover is closed or opened, a main switch, and a reset

switch.

As shown in Figure 18, when the main assembly
cover 201 is open, the user can see the movable range,
the neighborhood thereof which carries the recording

10 head unit 105 and the ink containers 1K, 1Y, 1M and 1C
(the ink containers may be indicated by reference
numeral "1" only hereinafter for simplicity). In this
embodiment, when the main assembly cover 201 is opened.
A sequence operation is carried out so that carriage

15 205 is automatically comes to the center position
("container exchanging position", shown in the
Figure ), where the user can do the ink container
exchanging operation or the like.

In this embodiment, the recording head

20 (unshown) is in the form of a chip mounted to the
recording head unit 105, corresponding to the
respective inks. The recording heads scan the
recording material by the movement of the carriage 205,
during which the recording heads eject the ink to

25 effect the printing. To do this, the carriage 205 is

slidably engaged with the guiding shaft 207 which

extends in the moving direction thereof, is driven by



switch. As shown in Figure 18, when the main assenbly cover 201 is open,
the user can see the novabl e range, the nei ghborhood thereof which carries
the recording 10 head unit 105 and the iné containers 1K, 1Y, 1M and 1C
(the ink containers nmay be indicated by r ference nuneral "1 only
hereinafter for sinplicity). In this enbodinent, when the main assenbly
cover 201 is opened. A sequence operation is carried out so that carriage

15 205 is aut yMddrGaldde GRIEST tEhtdiggls eNtEF i O S ddidmids £t ai ner exchangi ng
position”, shown in the Figure ), ere the user can do the ink container

exchangi ng opefexihiiigm. t IMhel ideéeordinighheaasbedirie’ponidiig @eottieng head 20
(unshown) is in the formof a chip nmounted to the recording head unit 105,

correspondi ng #,0 M hend res{Edck e yelksow,Thtageacid iy dyesads Higled t he
recording material by the novenent of the carriage 205, during which the
recordi ng heacesjegjtecthe hinkskorn otlS S B tofi hejgurtiiun niptdofeld £iomw, the
carriage 205 is slidably engaged with the guiding shaft 207 which extends
in the novbng aicatirah cirgewiof previdded ein iheganain cagsemlyly noide t hrough a
drive transm ssion nechanism_The recording heads corresponding to the K,
Y, Mand C (blthzioughe|a ol exiRihteairl 28fn) There is erowvilded wks on t he
basis of ejection data fed from
paper feeding mechanism including a paper feeding
roller, a sheet discharging roller and so on to feed
the recording material (unshown) fed from the
10 automatic sheet feeding device 202 to the sheet
discharge tray 203. The recording head. unit 105 having
an integral ink container holder is detachably mounted
on the carriage 205, and the respective ink containers
1 are detachably mounted on the recording head unit
15 105.

During the recording or printing operation, the
recording head scan the recording material by the
above-described movement, during which the recording
heads eject the inks onto the recording material to

20 effect the recording on a width of the recording
material corresponding to the range of the ejection
outlets of the recording head. In a time period
between a scanning operation and the next scanning
operation, the paper feeding mechanism feeds the

25 recording material through a predetermined distance

corresponding to the width. In this manner, the

recording is sequentially effected to cover the entire



5 a control circuit provided in the main assenbly side through a flexible
cabl e 206. There is provided a paper feeding nmechani smincluding a paper
feeding roller, a sheet discharging roller and so on to feed the recording
material (unshown) fed fromthe 10 automatfc sheet feeding device 202 to the
sheet discharge tray 203. The recording head. unit 105 having an integral

I nk contai ner holder is detachably nounted on the carriage 205, and the

respective inlg Conta N§le rek il iif il modRt %ﬁaogo onCo¥ dhag head
unit 15 105. During the recording or printing operation, the recording head

scan the reconfvindiRt Hdrife BF e RRVIFARS Hd4HE by OME B verkBiE NG Whi ch

the recording heads eject the inks onto the recording material to 20 effect

the recordi ng g theMdHrtritigd harHea@ori RroviRie iadl Sfudesgipnding to the
range of the ejection outlets of the recording head. In a tinme period

bet ween a scamdfitedpPdTAtUMIt att IV e dafs Aot hpPe thonsidde paper
f eedi ng nechani sm feeds the 25 recording material through a predeterm ned

di stance eo0r rofs pdred iregsdmiine hdalish hdvindithemsyestidiheoutbBeos ding i s
sequentially effected to cover the entire 37 area of the recording
material. An diterefidreon die trrecombrgrdidadsamyereftd hehe quas it hon hefad by t he
novenent of the carriage, there is provided an ejection
the refreshing unit at predetermined time intervals,
and are subjected to the refreshing process including
the preliminary ejections or the like.
10 The recording head unit 105 having a holder
portion for each ink container 1, is provided with a
connector corresponding to each of the ink containers,
and the respective connectors are contacted to the pad
of the substrate provided on the ink container 1. By
15 this, the control of turn-on and -off of each of the
LEDs 101 in accordance with the sequence which will be
described hereinafter in conjunction of Figure
25 - Figure 27, are enabled.
More particularly, at the container exchange
20 position, when an ink remaining amount of an ink
container 1 is short, the LED 101 of the ink container
1l is switched on or flickered. This applies to each of
the ink containers 1. Adjacent to an end portion which
is opposite the position where the refreshing unit is
25 provided, a first light receiving portion 210 having a

light receiving element is provided. When the LEDs 101

of the ink containers 1 pass by the light receiving



refreshing unit including caps for capping the sides 5 of the recording
heads having the ejection outlets. Therefore, the recordi ng heads nove to
the position of the refreshing unit at prgdeternined time intervals, and
are subjected to the refreshing process including the prelimnary ejections
or the like. 10 The recording head unit 105 having a hol der portion for
each ink container 1, is provided with a connector corresponding to each of

the ink contaigsftsion ah tHie HRS pRidneh tC Y et dard g iexs! eghd 0 the pad
of the substrate provided on the ink container 1. By 15 this, the control of

turn-on and - afgpof 1@achref swhiechedDen]l0andnthec @i ghmnca swirkltelikds eguence
which will be described hereinafter in conjunction of Figure 25 - Figure
27, are enabl ethe Mbires fparightulmedeiviatg tgos iddrirai21dr sexctteaige 20 positi on,
when an ink remai ning anount of an ink container 1 is short, the LED 101 of
the i nk cont aipmgitions ofivitthehehloreantdinesieerlecn Tihies cpptiage t20%®ach of
the ink containers 1. Adjacent to an end portion which is opposite the
posi tion wher ecathede edelegliaty amithe daEiprafyitded pasiftiken 9f ghherecei vi ng
portion 210 having a light receiving elenent is provided. Wien the LEDs 101
of the ink corfairidge 2Gushely thee g ie@scaingds Ipoamodherio by the
novenment of the carriage 205, the LEDs 101 are switched on, and the |ight
i s recei ved byexample of the control for the turn-on 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

10 container exchange position. These controls are

executed, similarly to the control for the ink

ejection of the recording head, by supplying control

data (control signal) to the respective ink containers

form the main assembly side control circuit through

15 the flexible cable 206.

2. Control system
2.1 General Arrangement (Figure 19):

20 Figure 19 is a block diagram showing an example
of a structure of a control system of the ink jet
printer. The control system mainly comprises a control
circuit (PCB (printed-wiring board) ) in the main
assembly of the printer, and the structure for the

25 light emission of the LED of the ink container to be
controlled by the control circuit.

In Figure 19, the control circuit 300 executes



the first light receiving position 210 so that positions of the ink
containers 1 on the carriage 205 5 can be detected on the basis of the
position of the carriage 205 when the %h is received. In another
exanpl e of the control for the turn-on Phe LED or the like, the LED 101
of the container is switched on when the Ink container 1 is correctly
nounted at the 10 contai ner exchange position. These controls are executed,

simlarly to a8 YHd@ssitlg tﬂaat%g @HcﬁQSHé”bﬂfnﬁéle drff Yl g fpd, by
supplying control “data (control signal) to the respectiveink containers

formthe maincynyewl.y ﬂb@‘é ggﬂt&ehlamgw & thyogph tarthed bexi bl e cable
206. 2. Control system?2.1 neral Arrangenment (Figure 19): 20 Figure 19 is

a bl ock di agr pHotessdy wiiicxalle beofdes e ibedt Weradnae temntiml syst em of
the ink jet printer. The control systemnmainly conprises a control <circuit
(PCB (print edconjungticar dji th iFiddure 6 N Faispard|28 dfn tdwcqyrdadas, and the
structure for the 25 light em ssion of the LED of the ink container to be
control | edsby wilth comprrogiram rshdanted |im RAMIr30 3.9, RAMe 30antisouseidr asi 2 300
executes 39 data processing relating to the printer and operation control.
More parti cul aonk areePUBthe amacss HiaxePrigicns oS the GPWi301l be descri bed
hereinafter in
As schematically shown in Figure 19, the

recording head unit 105 carried on the carriage 205
has recording heads 105K, 105Y, 105M and 105C which

10 have a plurality of ejection outlets for ejecting
black (X), yellow (Y), magenta (M) and cyan (C) inks,
respectively. On the holder of the recording head unit
105, ink containers 1K, 1Y, 1M and 1C are detachably
mounted corresponding to the respective recording

15 heads.

Each of the ink container 1, as described
hereinbefore, is provided with the substrate 100
provided with the LED 101, the display control circuit
therefor and the pad (electric contact) or the like.

20 When the ink container 1 is correctly mounted on the
recording head unit 105, the pad on the substrate 100
is contacted to the connector provided corresponding
to each of ink containers 1 in the recording head unit
105. The connector (unshown) provided in the carriage

25 205, the control circuit 300 provided in the main
assembly side, are electrically connected for

transmission of signals through the flexible cable 206.



conjunction with Figure 25 -

Figure 28 in accordance 5 with a program stored

in ROM 303. RAM 302 is used as a work area in the process execution of the
CPU 301. As schenatically shown in F|gure 9, the recording head unit 105
carried on the carriage 205 has recordlng heads 105K, 105Y, 105M and 105C

which 10 have a plurality of ejection outlets for ejecting black (K),

yellow (Y), magenta (M and cyan (C) inks, respectively. On the hol der of
t he recordi ng fiaathdiifidre 1By tHK foUHEIMEISE Ihe TecoMBiY Hdadr e

detachably nounted corresponding to the respective recor
of the ink conrimaitherosl,orastike sedrihicte BO%Ei rind WohndStdrf o dgge Wi th t he
substrate 100 provided with the LED 101, the display control circuit
t herefor and tdermiabgd dostand thmtamineatron heef |tHee . rekib tifiang tHead nk

Ing 15 heads.

Each

container 1 is correctly nounted on the recording head unit 105, the pad on

the substrate Wi 105 core sxlesckrticd Mgy comisxited pricth deakclc oo tlespondi ng
each of ink containers 1 in the recording head unit

105. The connector

to

(unshown) providdecslignahetxansmigpl@s 203 th sucbont sdirusituge .t 360 provi ded

assenbly side, are electrically connected for transm ssion of
signal s t hr ougH 9L S |aan e teanenpged Aptwasn Hreroran tigl (GETewint | ng of

in the nain

the recording Qsad unit 105 on the carriage 205, the connector of the

10

15

20

25

0 of the main assembly side and the respective ink
containers 1. Thus, the control circuit 300 can
perform the control for turn-on and -off of LED in
accordance with the sequence which will be described
hereinafter in conjunction with Figure 25 - Figure 27.

The control of ink ejections of the recording
heads 105K, 105Y, 105M and 105C, is carried out
similarly through the flexible cable 206, the
connector of the carriage 205, the connector of the
recording head unit with the signal connection between
the driving circuit and so on provided in the
recording head, and the control circuit 300 in the
main assembly side. Thus, the control circuit 300
controls the ink ejections and so on for the
respective recording heads.

The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
of the carriage 205 receives light from the LED 101 of
the ink container 1, and a signal indicative of the
event is supplied to the control circuit 300. The

control circuit 300, as will be described hereinafter,



carriage 205 and the connector of the recording head wunit 105 are
electrically contacted with each other 5 for signal transm ssion. Wth such
a structure, the signals can be transntted between the control circuit

300 of the main assenbly side and the resfdctive ink containers 1. Thus,
the control circuit 300 can performthe control for turn-on and -off of LED
in 10 accordance wth the sequence which will be described hereinafter in

conj uncti on Wirldsddry &?ne HiHA 26 i@ GAHAQ e iphs i £6t i @as of the
recording heads 105K, 105Y, 105M and 105C, is carried out simlarly through

the flexible axd enddGordteindr conteciny riheyealod agan?@aaitthienconnect or
of the recording head unit with the signal connection between the driving

circuit and samrerycddriastdre t100 iegrelritedesbngnthd oeamdn®l Circuit
300 in the nmain assenbly side. Thus, the control circuit 300 20 controls

the ink ejectipath aofl tde wafniadd 205 espad tthe caniadeRo®ails. The first
| i ght receiving portion 210 di sposed adjacent one of the end portions of
t he novenent ranyespdndirglarpragadavidcan endadgt semsotr h211ED 101 of
25 the ink container 1, and a signal indicative of the event is supplied to
the control ciThaiide3itiothesigomt raf the eens@O0Ls suppliedetalethe i bed
hereinafter, 41 responds to the signal to discrimnate the position of
control 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
10 respective recording head ejection controls, and is
used also for light validation process in which the .
positions of the ink containers are detected, which
will be described hereinafter in conjunction with
Figure 25. A second light emission / receiving portion
15 214 is provided in the neighborhood of the
predetermined position in the movement range of the
carriage 205, includes a light emitting element and a
light receiving element, and it functions to output to
the control circuit 300 a signal relating to an ink
20 remaining amount of each of the ink container 1
carried on the carriage 205. The control circuit 300

can detect the ink remaining amount on the basis of

the signal.

25
2.2 Connecting Portion (Figure 20 - Figure 24):

Figure 20 figure 20 shows a structure of signal



the ink container 1 in the carriage 205. In addition, an encoder scale 209
I's provided along the novenent path of the carriage 205, and the carriage
205 is 5 correspondingly provided with an encoder sensor 211. The detection
signal of the sensor is supplied to the é&bntrol circuit 300 through the

fl exi bl e cable 206, by which the novenent position of the carriage 205 is
obt ai ned. The position information is used for the to respective recording

head ej ecti on 166/ KAlSInPHbY S1dhAd tHa3nl1Ws il dif e téAldrflat O ¥ OCess in
which the positions of the ink containers are detected, which wll be

descri bed her ejdifdifler N Gy WHE ifAeMidlle JHW @0%D.ofA 8RS Oftk | jaht
em ssion / receiving portion 15 214 is provided in the nei ghborhood of the

pr edet er m ned prasitidronin reeies Bl e tsubatgatey I10® of atid afyek 205, i ncl udes
alight emtting elenent and a |ight receiving elenent, and it functions to
output to theoddimdr circuit 300 a signal relating to an ink 20 renai ning
anount of each of the ink container 1 carried on the carriage 205. The
control ciscuit 300 BAansHewmcint Régun& Reyathengignaldnfiioe wheibgsi s of
the signal. 25 2.2 Connecting Portion (Figure 20 - Figure 24): Figure 20
figure 20 showprm the Ugtkureongfaigigmal cpmpniiges Wiqumgianakiings in
transm ssion between the ink
this embodiment, each of them is common for all of
four ink containers 1 (bus connection). The signal
line wiring for the ink containers 1 include four
10 signal lines, namely, a voltage source signal line VDD
relating to electric power supply such as for an
operation of a group of function elements for
effecting light emission, actuation of the LED 101 in
the ink container; a ground signal line GND; a signal
15 line DATA for supplying control signal (control data),
the like relating to the process such as turning-on
and -off of the LED 101 from the control circuit 300;
and a clock signal line CLK therefor. 1In this
embodiment, four signal lines are employed, but the
20 present invention is not limited to this case. For
example, the ground signal may be supplied through
another structure, and in such a case, the line GND
can be omitted in the above-described structure. On
the other hand, the line CLK and the line DATA may be
25 made one common line.

Each of the substrates 100 of the ink

containers 1 has a controller 103 which is responsive



container 1 and the flexible cable 206 of the ink jet printer in terns of
the substrate 100 of the ink container 1. 5 As shown in Figure 20, the

signal line wiring for the ink container ) conprises four signal lines in
this enbodi ment, each of themis common for all of four ink containers 1

(bus connection). The signal I|ine wiring for the ink containers 1 include
four 10 signal lines, nanely, a voltage source signal line VDD relating to

el ectric powertcswHd Ysisgiedl asupplied tiopRidh ithe Howr HigmaDi1inke] i on

el enments for effecting light em ssion, actuation of the LED 101 in the ink
contai ner; a @rolra IErdl lackeaddNR in steppdnskd o nchdOARgwt sfippl yi ng
control signal (control data), the like relating to the process such as
turni ng-on anthe acddntfoXYexr L EIB101 fromthe control circuit 300; and a
clock signal line CLK therefor. In this enbodi nent, four signal lines are
enpl oyed, but the 20Fpgurentli Avent detaidedocircnitedingram ofcade. For
exanpl e, the ground signal nmay be supplied through another structure, and
in such a easEuhsiratehaNmg caichea pentrgllier toe Y kikrscAed
structure. On the other hand, the |ine CLK and the |ine DATA may be 25
made one commBiQWhell gt BFIUFR: stRR tFRRELOUIRY k03 HePMBKIS@®H AR ners 1

has a controllg; 103 which s resan?ive 43
I/0 control circuit (I/0- CTRL) 103A, a memory array

103B and a LED driver 103C. The I/O control circuit
103A is responsive to control data fed through the

10 flexible cable 206 from the control circuit 300 of the
main assembly side to control the display driving of
the LED 101, the writing of the data in the memory
array 103B and the reading of the data. The memory
array 103B is in the form of an EEPROM in this

15 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 information such as an

20 individual 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
corresponding to the color of the ink stored in the
ink container. For example, the color information is

25 used as ink container discrimination information
(individual information)which will be described

hereinafter in conjunction with Figure s 23 and 24 to



to the signal supplied through the four signal lines, and a LED 101
actuable in response to the output of the controller 103. Figure 21 is a
detailed circuit diagramof the 5 substrate having such a controller or the
like. As shown in the Figure, the control4er 103 conprises an /O contro
circuit (1/0O CTRL) 103A, a nmenory array 103B and a LED driver 103C. The
/O control circuit 103A is responsive to control data fed through the 10

flexible cable |s%{f§ dégelﬁﬁné 9{?%ﬁéfgf§i%09h$ 5@5 %Qa%91?§§ﬁnyly si de

to control the vl ng o he"writing O data in

the menory ar{ (EER%/%% {ﬁ %o%%g@ag%& @ré‘? y oprray 103B

is in the forn1 di nent 'S a e to store

i ndi vidual i %ﬂéﬁafh@naeéuabfoh n!fn&%é@éf‘@étléﬁw@f agnd nieﬁ”%!loms relating
to the ink remaining amount in the ink container, the color Information of

the ink thereigontPor1éd ﬁ@ﬂ'th@%aﬁﬁf@ﬁﬁ&f%ﬁl@%éﬂf&iﬂ@%' onrdicda@s an 20
i ndi vi dual nunber of the ink container, production |ot nunber or the |iKke.
The col or isnf ogretten is ’é\hétrh@rﬁory%ﬁr@?eﬂ@iﬁgréﬁ:nﬁé‘a@ddﬁ_ﬁséfofi.tt he menory
array 103B corresponding to the color of the ink stored in the ink

contai ner. Forigsba@é e, féheegahple| Nfioe N@at&NihGicet Us€doasthakiarnt ai ner
discrimnation information (individual information)which will be descri bed
herei nafter i nremajningi amownth Mrgurinks cthtanicheXd dH this embodiment,

as described hereinbefore, is provided in the bottom
portion with a prism, and when the remaining amount of

10 the ink becomes small, the event can be optically
detected by means of the prism. In addition to that,
the control circuit 300 of this embodiment counts the
number of ejections for each of the recording heads on
the basis of the ejection data. The remaining amount

15 information is written in the memory array 103B of the
corresponding ink container, and the information is
read out. By doing so, the memory array 103B stores
the information of the ink remaining amount in real
time. The information represents the ink remaining

20 amount with high accuracy since the information is
provided with the aid of the prism, too. Also, it is
possible to use it to discriminate whether the mounted
ink container is a fresh one, or used and then
remounted one.

25 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/O control



44 identify the ink container when the data is witten in the nenory array
103B and is read out therefrom or when the actuation and deactuation of
the LED 101 is controlled for the particular ink container. The data 5
witten in the nenory array 103B or read oth of it include, 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 portion

Svent “chn be. ot Bt Ey 0d8 b1 Bh By HEANLOLPLt nd hTRA S B (1R Lo | hat .
for cach of nEcobeh, ARE ARduE= B RhoEIR FRNEFSY  dTerRiE ThoRtE “The

renai ning anougt 15,4 BROIEHLY ONehg e §ER LD hecHEnBhy aLtay 1038 of the

correspondi ng 1 nk contai nér, an e rnfornmafion rs- rea y doi ng so,

the nmenory arr 0 S s he_info t f | L Qi anount in
real tine. Thgﬂ?%fggﬁa%?gﬁa%e%geggn%sigﬁeiggﬁffe%ggnFﬁg E§q2%§u29 wi th high
accuracy signcerhBeckpigegpeion is provided with the aid of the prism too.

Also, it is possible to use it to discrimnate whether the nmounted ink
container is a fresh gugui 56 aNGIHNAN  AMUYHRF &% mout¥idd driver

103C functions to apply a power source voltage to the LED 101 to cause it
to emt example of the substrate of Figure 21. This modified
example is different from the example of Figure 21 in
the structure for applying the power source voltage to
10 the LED 101, 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
a semiconductor substrate, and in this example, the
15 connecting contact 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 semiconductor
substrate, and in this sense, the modified example in
20 addition advantageous in terms of cost reduction of
the semiconductor substrate.
Figure 23 is a timing chart illustrating the
data writing and reading operations to and from the
memory array 103B of the substrate. newpa Figure 24
25 1is a timing chart illustrating actuation, deactuation

of LED 101.

As shown in Figure 23, in the writing in the



| i ght when the signal supplied fromthe I/O control 45 <circuit 103Ais at a
hi gh | evel. Therefore, when the signal supplied fromthe |I/O contro

circuit 103Ais at a high level, the LED 101 is in the on-state, and when
the signal is at a lowlevel, the LED 101 igg in 5 the off-state. Figure 22
Is acircuit diagramof a nodified exanple of the substrate of Figure 21.
This nodified exanple is different fromthe exanple of Figure 21 in the
structure for applying the power source voltage to 10 the LED 101, nore
particul arly, tnemony taageay 3R, stErtgeodes plppleckby rimfoimat/dn yol t age
source pattern provided inside the substrate 100 of the ink container.
Ordinarily, theadmabl¢ade, GBldressi¢ede n datagndndre csuppbted ate, and
in this exanple, the i5 connecting contact on the sem conductor substrate is
only for the L@%&le%rﬁ% the ket @tixeilt 3f®etn gthe he
connecting contacts Is significantly influential to the area occupi ed by

t he seni conduct®in AfRaRRLe sifdgy t'rl'P’FQ‘FHI'S thenstlange Hne (PREA exanpl e in 20
addi ti on advantageous in termnms of cost reduction of the sem conductor

substrate. Fig QHFQSQQQt?QnFﬂf(ﬁﬁ9t0?4W¥E&r%&F9E}Fr&93%a}% Weting and
a9 0per AL Ol B, 10 e R Bl PR R bR

with the clock signal CLK. The start code signal in
the start code plus color information indicates the
begining of the series of the data signals, and the

10 color information signal is effective to identify the
particular ink container which the series of data
signal are related to. Here, the color of the ink
includes not only the ¥, M, C or the like color but
also such ink having different densities.

15 As shown in the Figure, the color information
has a code corresponding to each colors of the ink, K,
C, M and Y. The I/0 control circuit 103A compares the
color information indicated by the code with the color
information stored in the memory array 103B of the ink

20 container per se. Only if they are the same, the
subsequent data are taken in, and if not, the
subsequent data are ignored. By doing so, even when
the data signal is supplied commonly to all of the ink
containers from the main assembly side through the

25 common signal line DATA held in Figure 20, the ink
container to which the data are concerned can be

correctly identified since the data include the color



of LED 101. As shown in Figure 23, inthe witing in the 46 nenory array
103B, start code plus color information, control code, address code, data
code, are supplied in the order named fromthe control circuit 300 in the
mai n assenbly side through the signal |ine®’TDATA 5 (Figure 20) to the 1/0
control circuit 103A in the controller 103 of the ink container 1 in
synchronism wth the clock signal CLK The start code signal in the start

code plus col ofntSLAREPEAONahBILABEERLDS ¢ @g%ﬂ+@&%91 SnehLes Of the

data signals, and the 10 co romation si Tiveto identify
the particul agakk GP“Eﬁé”QﬁbEQQGQnEh&aﬁér'§§cﬂfaga£ﬁe ékfegégare rel ated

to. Here, the color of the ink I ncludes not only theY, f the like

color but al spegdfhgi bk PRY¥I BADILEhEAENEaEENSAELESL1dR, AGe8BPUWAL BNt he
Figure, the color information has a code corresponding to each colors of

the ink, K GfMROILED, Toen! b&® 6oPeE0bdCoRLY to 1086 c@aReleselingnkCOl OF
i nformation indicated by the code with the color information stored in the

menory array lO3ktainéhe(thit20scoohbynes tiee BeghOniyki Eohbeynagg.t he sane,
the subsequent data are taken in, and if not, the subsequent data are
I gnored. By dohsgaspeselen Whea) tbmmdatdatagemhynat Sipel iedenonphnly to al
of the ink containers fromthe main assenbly side through the
for all of the four ink 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
10 will be readily understood, (one) common data signal
line is enough irrespective of the number of the ink
containers.
As shown in Figure 23, the control modes of
this embodiment include OFF and ON codes for actuation
15 and deactuation of the LED which will be described
hereinafter, and READ and WRITE codes for reading out
of the memory array and writing therein. In the
writing operation, the WRITE code follows the color
information code for identifying the ink container.
20 The next code, i.e., the address code indicates an
address in the memory array in which the data are to
be written in, and the last code, i.e., the data code
indicates the content of information to be written in.
The content indicated by the control code is
25 not limited to the example described above, and, for

example, control codes for verification command and/or

continuous reading command may be added.



25 common signal |ine DATA held in Figure 20, the ink container to which
the data are concerned can be correctly identified since the data include
the color 47 information, and therefore, Ihe processing on the basis of

t he subsequent data, such as the witing, %eading of the subsequent data,
actuation, deactuation of the LED, can be effected only to the identified
ink s container (that is, only to the right ink container). As a result,
(one) common data si gnejr ltHee readit) HYperdatiicll,| tafe tdie-dduind nde G ai ners
to wite the data in, to actuate the LED and to deactuate the LED, thus
reduci ng the requarefighalibes ehet baméi gsakinl tRescade 4€ whkl whketrhiagdily
under st ood, (one) comon data signal line is enough irrespective of the
nunber of the ép&rathohai Me.cdde sobWhé nstfagtircods, plhe €ondér ol nodes of
this enbodi ment i nclude OFF and ON codes for actuation 15 and deactuation
of the LED whi thfermatihendisctaked hgr ¢haalyer conhdoREADrandt\WRDBE codes for
reading out of the nenory array and witing therein. In the witing

oper ati on, &% heof\RRTE cbfdthéolinhbweonhainers: simidamdyi bn tbdechse of

identifying the ink container. 20 The next code, i.e., the address code
i ndi cates an bder¥sitingt pperande). appdythe snbshquretddeiaasdgnel be
witten in, and the |last code, i.e., the data code indicates the content of

i nformation t oabe takenehnj anly by the I/O control circuit 103A of
the ink container having the same color information.
What is different is that. the read data are outputted

10 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/O control circuit 103A
effects control to prevent interference of the read
data with another input signal even though the data

15 signal contacts of the ink containers are connected to
the common (one) data signal line.

As shown in Figure 24, with respect to the
actuation (turning-on) and the deactuation
(turning-off) of the LED 101, the data signal of the

20 start code plus color information is first sent to the
I/0 control circuit 103A through the signal line DATA
from the main assembly side, similarly to the
foregoing. As described hereinbefore, the right ink
container is identified on the basis of the color

25 information, and the actuation and deactuation of the
LED 101 by the control code fed subsequently, are

effected only for the identified ink container. The



The content indicated by the control code is 25 not limted to the exanple
descri bed above, and, for exanple, control codes for verification command
and/ or continuous readi ng command rmay be added. 48 For the reading
operation, the structure of the data signdl®is the sane as in the case of
the witing operation. The code of the start code plus color information
Is taken by the I/O control circuit 103A 5 of all of the ink containers,

simiarly (o W eAse laek NEol thé NoORRER Ofna 2o  deqsthacgyent data

signal are taken in only O contr circurt k

cont ai ner havidy d&§cSAHEd CRELELINBELSFET I RNcon YHRELisn HritR! PRGute that. the
read data are outputted 10 in synchronizmwth rising of the first clock

(13th clock iz3Figneeuds)onét 6t dhecoddr&s8 OBF desa8nahedhbiret he address
code. Thus, the I1/O control circuit 103A effects control to prevent

interference odfféetivadtodattuatshandoddettuapet tisé guRb EYEN though the
data 15 signal contacts of the ink containers are connected to the comon

(one) dat assi gnespéctibvelg. siNamelyn, gl eehtd cortitol espbetindiddiees
actuation (turning-on) and the deactuation (turning-off) of the LED 101,
the data signadNpfthdéael 20 sdntrotodirghit toBAroutputsaanoONi sifnait sent to
the /0O control circuit 103A through the signal |ine DATA fromthe main
assenbly side,tsithe¢ akEl) doiver 103C, as described hereinbefore in
conjunction with Figure 22, the output state is
continuously maintained thereafter. On the contrary,
10 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
thereafter. The actual timing for the actuation or
deactuation of the LED 101 is after 7th clock of the
15 clock CLK for each of the data signals.
In the example of this Figure, the black (K)
ink container which the leftmost data signal
designates is first identified, and then, the LED 101
of the black ink K container is switched on. Then, the
20 color information of the second data signal indicates
magenta ink M, and the control code indicates
actuation, and therefore, the LED 101 of the ink M
container is switched on while the LED 101 of the ink
K container is kept in ON state. The control code of
25 the third data signal means instruction of deactuation,

and only the LED 101 of the ink K container is

deactuated.



foregoing. As described hereinbefore, the right ink container is identified
on the basis of the color 25 information, and the actuati on and deactuati on
of the LED 101 by the control code fed sq%sequently, are effected only for
the identified ink container. The 49 contTtol codes for the actuati on and

t he deactuation, as described hereinbefore in conjunction with Figure 23,

i ncl ude one of ON code and OFF code which are effective to actuate and

deactuate the LED 101as5wi@apeel unhde¥stiiae fromVitl telae tnigol code
indicates ON, the I/O control circuit 103A outputs an signal to the LED

driver 103C, ageslesiptied, heiei Ahetseing cowbrenCcdf orhai LEDFigure 22, the
output state is continuously maintained thereafter. On the contrary, 10
when t he cont ratcanpkisheld clay eshéFEonthel | ¢rcwht rd00 of rthietmdOBA out put s
an OFF signal to the LED driver 103C, and the output state is continuously
mai nt ai ned thesseibly . silte sendihgtrepegtédractwabiomasndn or deactuation
of the LED 101 is after 7th clock of the 15 clock CLK for each of the data
signals. |/ theaxtwptionfcomtrok gudes ahtebhabtély Kfori tiecont ai ner whi ch
the |l eftnost data signal designates is first identified, and then, the LED
101 of the blidenthkied chrk atortaineswi tiedwilicTirariaheoDthwl or

I nformati on of the second data signal indicates magenta ink M and the
control code ikHiekering can be determined by selecting the cyclic

period of the alternating control codes.

10
2.3 Control Process (Figure 25 - Figure 31):
Figure 25 is a flow chart illustrating control
processes relating the mounting and demounting of the
ink container according to the embodiment of the
15 present invention, and particularly shows the
actuation and deactuation control for the LED 101 of
each of the ink container 1 by the control circuit 300
provided in the main assembly side.
The process shown in Figure 25 starts in
20 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
ink container is mounted or demounted by step S101.
Figure 26 is a flow chart of a mounting and
25 demounting process of the ink container in Figure 25.
As shown in the Figure, in the mounting or demounting

process, the carriage 205 moves at step S201, and the



actuation, and therefore, the LED 101 of the ink M container is swtched on
while the LED 101 of the ink K container is kept in ON state. The control
code of 25 the third data signal means instruction of deactuation, and only
the LED 101 of the ink K container is deadtuated. 50 As will be understood
fromthe foregoing description, the flickering control of the LED is
acconplished by the control circuit 300 of the main assenbly si de sending

repeat ed actuaiﬁ@@rﬁaéléndSECﬁﬂétg@@tgoafrfﬁkCéwk%hfﬁ% §£&£¥15951the
identified ink container. The cyclic period of the erlng can

deternined by sef&phaffohNEné¥edis cReriod oh the @éfﬂagél pEs5Ce8t rol codes.
10 2.3 Control Process (Figure 25 - Figure 31): Figure 25 is a flow chart

ilustrating cewtaDhedpr CBRsSaFdiatidiy dhan®WHd i B thsledwrainé® of the
i nk container according to the enbodi nent of the 15 present invention, and

particul arly sheirs iSeanathkatémainingdemctinttoontioniire wRichhesLED 101 of
each of the ink container 1 by the control circuit 300 provided in the main

assenbl y sisde.rdaé pudbcefstBéomsmony Fagoay POG3BtBogsther2@ithsphese to the
user opening the main assenbly cover of the printer 201 which is detected
by a number of the ink container. In step S202, 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.

10 If the result of the discrimination is
affirmative, step S203 is executed for ink container
mounting confirmation control.

Figure 27 is a flow chart showing in detail the
mounting confirmation control in Figure 26. First, in

15 step S301, a parameter N indicative of the number of
the ink container 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
container, is initialized. In this embodiment, N is

20 set to 4 since the number of the ink containers is 4
(K, C, M, Y). Then, four flags F (k), k=1- 4 are
prepared, and they are all initialized to zero.

In step S302, a variable An of the flag
relating to the order of mounting discrimination for

25 the ink container is set to "1", and in step S303, the

mounting confirmation control is effected for the Ath

ink container. In this control, the contact 152 of the



predeterm ned sensor. Wien the process is started, the ink container is
nount ed or denmounted by step 5101. Figure 26 is a flow chart of a nounting
and 25 denounting process of the ink contginer in Figure 25. As shown in
the Figure, in the nounting or denounting rocess, the carriage 205 noves
at step S201, and the 51 information of the state of ink container

(i ndividual information thereof) carried on the carriage 205 is obtained.
The informati ofoDdet hes6t @ah@ tRebe€opbhat Neo2 HEr€héSiAR &BKtaEABENI Ng anount
or the like which is 5 read out of the nenory array 103B together with the
nunber of the ark comtacted.withséaghS20Rertbe theésaséni methdingsthade as to
whet her the carriage 205 reaches the ink container exchange position having
been descri bedink conmtahnérohowthé FightepdS8itionoin thRel hol@err&salt of the
discrimnation is affirmative, step S203 is executed for ink container
nmount i ng confiofrathenrecordbhg Regdren? 185a byowhtbhr thehownhgoln det ai
the nounting confirmation control in Figure 26. First, in 1s step S301, a
paraneter N indirxeaive30p efiethenbainodssémblvkstdet aapedesaribed on the
carriage 205 is set, and a flag F (k) for confirmation of |ight em ssion of
t he LED corresherginbefore. t hdentikbees ofhe henknrontahparnby, the initiali zed.

In this enbodinment, Nis 20 set to 4 since_the nunber of the ink containers
is 4 color information (individual information for the ink

container), and the color information stored in the
memory array 1l03B of the identified container is

10 sequentially read out. The color information for the
jdentification 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
read color information is different from the color

15 information already read out after the start of this
process.

In step S304, if the color information have
been able to read out, the color information has been
different from the already read out piece or pieces of

20 information, it is then discriminated that ink
container of the color information is mounted as the
A-th ink container. Otherwise, it is discriminated
that A-th ink container is not mounted. Here, the
"A-th" represents only the order of discrimination of

25 the ink container, does not represent the order
indicative of the mounted position of the ink

container. When the A-th ink container is



(K, C M Y). Then, four flags F (k), k=1- 4 are prepared, and they are al
initialized to zero. In step S302, a variable An of the flag relating to
the order of nounting discrimnation for 5 the ink container is set to
"1", and in step S303, the nounting confirtation control is effected for the
Ath ink container. In this control, the contact 152 of the 52 hol der 150
and the contact 102 of the ink container are contacted with each other by

the user nmountdigetHRinhBKacastBeRE E6rtbetiyIMbuReelt i #Rei R1LGEFNOI der 150
of the recording head unit 105, by which the control 5 circuit 300 of the

mai n assenbly eaye(thé feagrsaedsriengi Rhehnr emohgethef peephbeai nk cont ai ner
by the color information (individual information for the 1nk container),
and the col or £ndgsnBlagnFs{k)edk:b-t h¢ isesetytarray iA3Btep sBesidentified
container is io sequentially read out. The color information for the

I dentificati onas sdastribed hereihbkefibreatlly ceadgunationneibh Bhgareln this
control process, the discrimnation is also nmade as to whether or not the
read col or 5 nf24 neandnthe HEPf &0&noff then ihk cohbainéri af bamdngothel r eady
read out after the start of this process. In step S304, if the color

i nformati on haverre¢spendbng celevadnformathencdsoswikthedarhon Waen been

different fromthe already read out piece or pieces of
it is discriminated that the ink container is not

mounted, the flag F (A) is set to "0" in step S311.
Then, in step $306, the variable An is

10 incremented by 1, and in step S307, the discrimination
is made as to whether or not the variable An is larger
than N set in the step S301 (in this embodiment, N= 4).
If the variable An is not more than N, the process
subsequent to step S303 is repeated. If it is

15 discriminated as being larger than N, the mounting
confirmation control has been completed for all of
four ink containers. Then, in step S308, the
discrimination is made as to whether or not the main
assembly cover 201 is in an open position on the basis

20 of an output of the sensor. When the main assembly
cover is in a closed state, an abnormality state is
returned to the processing routine of Figure 26 in
step S312 since there is a possibility that user has
closed the cover although one of some of the ink

25 containers are not mounted or are not properly mounted.
Then, this process operation is completed.

When, on the contrary, the main assembly cover



20 information, it is then discrimnated that ink container of the color
information is nounted as the A-th ink container. Oherwse, it is
discrimnated that A-th ink container is not nmounted. Here, the "A-th"
represents only the order of di scriminati @ of 25 the ink container, does
not represent the order indicative of the nmounted position of the ink
container. Wen the A-th ink container is 53 discrimnated as being

correctly mounfed,id f&i&é@sﬁnfnat(e% a(é WeidPBbpe | £ Wiw 5;(-\%?6@“9 the

prepared flags flag F (k) Is set to "1" in step

descri bed her @H&ﬁﬁ&immmﬁs Qb tds RO Ui thedd oNkb it g1 1 BSF 101 of
the ink container 1 having the corresponding color information is swtched

on. Wien it ithelifoudt ETeged te), a4 Nk oentel Nerchat nod, wisihed, the
flag F (A) is set to "0" in step 5311. Then,. in step 5306, the variable An
I's 10 increnentlsd LBDd,1Ghdare &1k psvwidfthed hen ddisqiot nati dit iiss made as to
whet her or not the variable An is larger than N set in the step S301 (in
this enbodenmeniisdtiminated thwet vat i bddset Aome soMmothendbEDs hbtl Ni s tlet pr ocess
subsequent to step S303 is repeated. If it is 15 discrimnated as being
| ar ger than N,switchedinen ngthe process i subseguent tasthecsstemnpdeed for all
of four ink containers. Then, in step 5308, the discrimnation is made as
t o whet her or ¥mtrepeate@n Until the user mount or correctly remount
the ink container or ink containers of which the LEDs
101 are not switched on, the LED of the ink container
10 or containers is 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 in step S$310, and this process operation
15 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 switched on, respectively.
20 Referring back to Figure 26, after the ink
container mounting confirmation control (step S203) is
executed in the above-described manner, the
discrimination is made as to whether or not the
control is normally completed, namely, whether or not
25 the ink containers are properly mounted, in step S204.

If the mountings are discriminated as being normal,

the displaying device (Figure 17 and Figure 18) in the



assenbly cover 201 is in an open position on the basis 20 of an output of
the sensor. Wen the main assenbly cover is in a closed state, an
abnornmality state is returned to the proggssing routine of Figure 26 in
step S312 since there is a possibility that user has closed the cover

al t hough one of sone of the ink 25 containers are not nounted or are not
properly nmounted. Then, this process operation is conpleted. Wen, on the

contrary, the gpératbsgbdytieyezl1dsis 2ightedi Gesen] NBéLdeREmPEENG Open in
the step S308, the discrimnation is made as to whether or not all of the

four flags F (dd kelstdp a$2051"a ndwhal senddwed his exdeut&DsatOdtape al l
switched on or not. If it is 5 discrimnated that at | east one of the LEDs
101 is not sv82@hedamdh, thdecoperaticn sosernento t the hexamppe SSA@wni s
repeated. Until the user nount or correctly remount the ink container or

i nk cont ai nersimfFigicd 2Hhe WHen thel abneomalisy mehedtiorg ise LED of the

I nk container 10 or containers is swtched on, and the process operation is
repeat ed. Wherdb$erbninated Erkher@isplaying ndeetcesinpthagoperathed on, a
normal ending operation is carried out in step S310, and this process
operation 15 iROEbHPN 23 ighEhickekedorarge r foF nexamPife ipr 8EEBsi ng

routi ne shown in Figure 26. Figure 28 shows, a state (a) .in which_all of the
i nk cont ai nersS49%. and the abnormality ending is carried out, and

then, the operation returns the processing routine
shown in Figure 25. When the printer is connected with
10 a host PC which controls the printer, the mounting
abnormality display is also effected on the display of
the PC simultaneously.
In Figure 25, when the ink container seating
process of step S101 is completed, the discrimination
15 is made as to whether or not the mounting or
demounting process is properly completed in step S102.
If the abnormality is discriminated, the process
operation waits for the user to open the main assembly
cover 201, and in response to the opening of the cover
20 201, the process of the step S101 is started, so that
process described in conjunction with Figure 26 is
repeated.
When the proper mounting or demounting process
is discriminated in step S102, the process waits for
25 the user to close the main assembly cover 201 in step
S103, and the discrimination is made as to whether or

not the cover 201 is closed or not in step S104. If



correctly nounted at correct positions, and therefore, the LEDs are al
switched on, respectively. 20 Referring back to Figure 26, after the ink
contai ner nounting confirmation control (step S203) is executed in the
above- described manner, the discrinmnatiof is nade as to whether or not the
control is normally conpleted, nanely, whether or not 25 the ink containers
are properly mounted, in step S204. [|f the nmountings are discrimnated as

bei ng normal, xde-aliept aa/f n&léﬂedw@r{ﬁrga%fo&?l@@fﬂﬂw@l&é) tfethe 55
operating portion 213 is lighted green, for exanple, and in step S205, a

normal endi ng derateron srddeSdePto SPOght angl {der Pperptd s s e &ep 0 t he
exanpl e shown in Figure 25. \Wen the abnormality mounting is 5

di scri m nat ed,s1de. diIapltaisngadey,i deE ithe g ozaer@iofMdhepaidimon 213 is
flickered orange, for exanple, in step 5207, and the abnormality ending is
carried. out, assemihencovdr 20kris i detected rss tdisoym deeseb hgimouti ne  shown
in Figure 25. When the printer is connected wwth 10 a host PC which controls
the printes, tHigumin8 ngthebrarnbhge y205 spdegs | o atlse pédetienl Hort he

di splay of the PC sinultaneously. In Figure 25, when the ink container
seating proceskghtf wakpd#iDdn; sandnphetldDs t el doScthen ki on 15 i s made
as to whether or not the nounting or denounting process is properly
conpleted in gqqgﬁqmmggs are deactuated.

The light validation process is intended to
discriminate whether or not the properly mounted ink
10 containers are mounted at the correct positions,
respectively. In this embodiment, the structures of
the ink containers are not such that configurations
thereof are made peculiar depending on the colors of
the ink contained therein for the purpose of
15 preventing the ink containers from being mounted at
wrong positions. this is for the simplicity of
manufacturing of the ink container bodies. Therefore,
there is a possibility that ink containers are mounted
at wrong positions. The light validation process is
20 effective to detect such wrong mounting and to notify
the user of the event. By this, the efficiency and low
cost of the ink container manufacturing are
accomplished since it is not required to make the
configurations of the ink containers different from
25 each other depending on the colors of the ink.
Figure 29 illustrates the light validation

process (a) - (d). newpaFigure 30 also lllustrates the



If the abnormality is discrimnated, the process operation waits for the
user to open the main assenbly cover 201, and in response to the opening of
the cover 20 201, the process of the step S101 is started, so that process
described in conjunction with Figure 26 is repeated. Wen the proper
nounting or denmounting process is discrimnated in step 5102, the process
waits for 25 the user to close the nmain assenbly cover 201 in step 5103,
and the discriligtat i validatbele psotessheaher od).not the cover 201 is closed
or not in step 5104. If 56 the result of the discrimnation is affirmative,
the operation proceeds tshownghty a) dat Fdgureoass thie sfoabl®l05. In this
case, if the closing of the main assenbly cover 201 is detected as shown by
(b) in 5 FigureakBiagbe2¢arfingt 20&rbteveevingt ficopothei beffbandl i ght
validation, and the LEDs 101 of the ink containers are deactuated. The

| i ght vali dati®hd@rbeethe|sighthanddside ihsthenFhagusewhevard thenot the
properly nounted ink to containers are nounted at the correct positions,
respecti vePy. Fhrshi sighboreaehyinghrostiort4t@s dfhen Hahe nlikont ai ners are
not such that configurations _thereof are nade peculiar_depending on the

col ors of thec?%ka%BﬁFaP%éﬂe@h@FthefB?S%ﬁb°%u£%65@ ¥eliewpiBkenting the

ink containers fro being nmount ed at . . L.
_ contalner Comes 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

10 it on for a predetermined time duration, by the
control having been described in conjunction with
Figure 24. When the ink container is placed at the
correct position, the first light receiving portion
210 receives the light from the LED 101, so that the

15 control circuit 300 discriminates that ink container
1Y is mounted at the correct position.

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

20 the first light receiving portion 210, a signal for
actuating the LED 101 of the magenta ink container is
outputted to switch it on for a predetermined time
duration, similarly. In the example shown in the
Figure, the ink container 1M is mounted at the correct

25 position, so that first light receiving portion 210
receives the light from the LED. As shown by (b) - (d)

in Figure 29, the light is emitted sequentially, while



wrong positions. this is for the sinplicity of manufacturing of the ink
contai ner bodies. Therefore, there is a possibility that ink containers are
nounted at wong positions. The |light validation process is 20 effective to
detect such wong mounting and to notify %he user of the event. By this,
the efficiency and low cost of the ink container manufacturing are
acconplished since it is not required to nake the configurations of the ink

cont ai ners di fél?éx?g?inér&ﬁézﬁo@ﬁﬁfb&t@@rdﬂ%@ﬂﬁ'iw%theIrPQ’:IP:[§ of the ink.
Figure 29 illustrates the Iight validation process (a) - (d). newpaFigure

30 also illustrpgesel hg1b70f | ROt inR| 6t DePs 08ES Smbanted(dE. As shown by
(a) in Figure 29, the novable <carriage 205 first starts noving fromthe

| efthand si decéeréde poghtbems. side in the Figure toward the 5 first |ight
receiving portion 210. Wen the ink container placed at the position for a
yell ow i nk cont ai ner Gaormhe @ondyedtyt,o itffha fdyast inkglionteciaies MgC jEortion
210, a signal for actuating the LED 101 of the yellow ink container is

out putted isn cexieonéousiytmouibedtabnafpositpordtoerai madehtareidkrati on, by
the control having been described in conjunction with Figure 24. Wen the
i nk cont ai ner ¢enpaieer LM, tas skowneby pbliinoRiguhe 80rsthei §BD recei ving

portion 210 receives the light fromthe LED 101, so that the
101 of the ink container 1C which is opposed to the

first light receiving portion 210 is not actuated, but
the ink container 1M mounted at another position is

10 switched on. As a result, the first light receiving
portion 210 does not receive the light at the
predetermined timing, so that control circuit 300
discriminates that mounting position has an ink
container other than the ink container 1M (right

15 container). If a magenta ink container 1M is
erroneously mounted at a position for 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 actuated, but

20 the ink container 1C mounted at another position is
switched on.

In this manner, the light validation process
with the control circuit 300 described above is
effective to identify the ink container or ink

25 containers not mounted at the correct position. If the
mounting position does not have the correct ink

container mounted thereto, the color of the ink



15 control circuit 300 discrimnates that ink container 1Y is nounted at
the correct position. While noving the carriage 205, as shown by (b) in
Figure 29, when the ink container placed at, the position for a magenta ink
cont ai ner cones opposed to 20 the first li"ght receiving portion 210, a
signal for actuating the LED 101 of the magenta ink container is outputted
to swtch it on for a predetermned tine duration, simlarly. In the

exanpl e shown ddhtdihed €itfheduifly Mo GiE @ tisrd Mds vOUWdSEk ftidde correct
25 position, so that first light receiving portion 210 receives the |ight

fromthe LED. tAs sdpyential) actuhtind) e LEDL Df tige | oEéri thesett ed
sequentially, while 58 changing the position of discrimnation. In this
Figure, all ofcdler ik cooritaimeiss are nounted at  correct positions. On the
contrary, if a cyan ink container 1Cis 5 erroneously nounted at a position
for a magenta ink codnaFagnréMeSasasiewntby (Bghitnvalddaci®®d the LED 101
of the ink container 1C which is opposed to the first |ight receiving
portion 216 i Prreiesstimtidte $Hirp IHE | rhe ohiserininat houniednade anot her
position is 10 switched on. As a result, the first light receiving portion
210 does not ragci¥avhelher o nattthe bidkfeterlddrbion Preces® idat control

circuit 300 discrimnates that_ nounting position has an ink
properly completed or not in step S106. When the

proper completion of the light validation is
discriminated, the displaying device in the operating
10 portion 213 is lighted up green, for example, in step
S$107, and the process ends. On the other hand, if the
ending is discriminated as being abnormal, the
displaying device in the operating portion 213 is
flickered orange at step $109, and the LED 101 of the
15 ink container which is not mounted at the correct
position and which has been identified in the step
5105 is flickered or switched on in step $105. In this
manner, when the user opens the main assembly cover
201, the user is notified of the ink container which
20 is not mounted at the correct position, so that user
is prompted to remount it to the correct position.
Figure 31 figure 31 is a flow chart
illustrating a recording process according to the
embodiment of the present invention. In this process,
25 the ink remaining amount is first checked in step S401.
In this process, an amount of printing is determined

from the printing data of the job for which the



contai ner other than the ink container 1M (right 15 container). If a nagenta
I nk container 1IMis erroneously nounted at a position for a cyan ink

contai ner 1C, as shown by (c) in Figure 30, the LED 101 of the ink
contai ner 1M which is opposed to the firsp |l i ght receiving portion 210 is
not actuated, but 20 the ink container 1C nounted at another position is
swtched on. In this manner, the light validation process wth the control

circuit 300 dgseintbityabovgoing €686t éFfedted dednid fihé h@o:h%&rsgaﬁai ner or
i nk 25 containers not nounted at the correct position. If t nount i ng

posi tion does i®tméde coétwecnr tloet dé tikrmimed aareun oamd ethé her et o, the col or
of the ink 59 container erroneously nmounted there can be identified by
sequenti al | y acsmetnimg tdreowkbDsobHf thdeink heontdteer tol checkkwhethatrners. In
Figure 25, after the light validation 5 process in the step S105, the

di scri m nati ornthe meminisgtamemet hts suffibciemte o¢x gimodtval i dati on process is
properly conpleted or not in step S106. When the proper conpletion of the

| i ght vali @atiorenEirmatien nprecess) t hdrditdyisapinagess i ddhe rinke operati ng
io portion 213 is |lighted up green, for exanple, in step 5107, and the
process ends. K?WQ*R#%@h@mOR% disi the hamoerk deteated sy fhaacedtaglbei ng

abnormal, the . .
circuit 300 on the basis of the counting.

In step S402, the discrimination is made as to

whether the remaining ink amount is sufficient to the

10 printing or not, on the basis of the confirmation
process. If the ink amount is sufficient, the
operation goes to the printing in step S403, and the
displaying device of the operating portion 213 is
lighted green at step S404 (normal ending). On the

15 other hand, if the result of the discrimination at the
step S402 indicates a shortage of the ink, the
displaying device of the operating portion 213 is
flickered orange in the step S405, and in step S406,
the LED 101 of the ink container 1 containing the

20 insufficient amount of the ink is flickered or
switched on (abnormal ending). When the recording
device is connected with a host PC which controls the
recording device, the ink remaining amount may be
displayed on the display of the PC, simultaneously.

25

3.0ther Embodiments (Figure 32 - Figure 40):



di spl aying device in the operating portion 213 is flickered orange at step
5109, and the LED 101 of the 15 ink container which is not nounted at the
correct position and which has been ident{fied in the step 5105 is
flickered or switched on in step 5105. In is manner, when the user opens
the main assenbly cover 201, the user is notified of the ink container
which 20 is not nounted at the correct position, so that user is pronpted

to remount it to the qor @@ FIGHH ierbodiniedity Aedkbdfibdd end3kHes a fl ow chart
illustrating a recording process according to the enbodi nent of the present
i nvention. |n fbregpingesthe Pirsheengagirguporhjjoanpuptovidédr eh checked in
step S401. In this process, an anount of printing is determned fromthe
printing data tiiethekjocbnfainehi charheidé® isrinsengedsigbongheofheseffect ed,
and the conparison is made between the determ ned anount and the remaining
amount of the lokkinatpontionoléhepkovihdefieat the reani sidg afiothe is
sufficient or not s (confirmation process). In this process, the ink
remai ni ng a@nouheldert handnbhat igkt eentdingrt heigonetatedcaboukt tBe0 on t he
basis of the counting. In step S402, the discrimnation is nade as to

whet her the reﬁﬁtﬁth@nﬁhkPéﬁﬁgnwhi§th$fFB@eﬁﬂsﬁﬁtPﬁeP°I§iBBbnWhﬁéeor not ,

on the basis of the confirpmation process. If the_ink anmount is sufficient,
t he pushing the ink container front side down. When such a

structure is employed, the position of the substrate
100 is, as described hereinbefore, the front side

10 which is away from the rotational pivot, and the first
light receiving portion 210, and the first light
emitting portion 101 for directing the light toward
the first light receiving portion 210, toward the
user's eyes are integral with the substrate 100,

15 accordingly.

However, in some cases, the preferable position
of the substrate and the position required by the
light emitting portion are different from each other,
depending on the structures of the ink container

20 and/or the mounting portion thereof. In such a case,
the substrate and the light emitting portion may be
disposed at proper positions. In other words, they are
not necessarily integral with each other.

Figure 32 illustrates structures of an ink

25 container and a mounting portion thereof according to
another embodiment of the present invention({(a) - (c)).

As shown by (a) in Figure 32, the ink container



operation goes to the printing in step S403, and the displaying device of
the operating portion 213 is lighted green at step S404 (normal ending). On
the 1s other hand, if the result of the discrimnation at the step S402

i ndicates a shortage of the ink, the displaying device of the operating
portion 213 is flickered orange in the step S405, and in step S406, the
LED 101 of the ink container 1 containing the 20 insufficient anount of the
ink is flickersolosf thikcemboabménbnor neheeptdesgnt YHeanthenreger di ng
device is connected with a host PC which controls the recording device, the
I nk remai ni ng pnovuifedaynbthedtsepl ajée adjabenti sthéafrohtt bédBCwith

simul taneously. 25 3. her Enbodinents (Figure 32 - Figure 40): 61 1In the
first enbodi neatsdestrabed6pP® whichohagoanyighheehitsingnpegtmagnpé0ii on 5
provided on the ink container rear side is inserted into the first |ocking
portion 155 prevuchedsabEPhewhiégh Basdeaopadhe08 atl the, tapdreds i nk cont ai ner
1 is rotated about the rotational pivot which is the inserted portion,
while pushi ngPeRELIPRK JBnithe ¥igh: eidet inguPompkon se@h &S structure is
enpl oyed, the position of the substrate 100 is, as descri bed hereinbefore,
the front side2®budhfln tBeaddghtrdf emittedatrvaRa pheofrontdside fir st

| ight receivin rtion 21 and the first |ight
9 g Egg t receQVing portion 620 ig disposed at a

position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the
10 carriage. When the carriage comes to such a position,
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
15 portion. When the carriage is at the center portion of
the scanning 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
20 recognized by the user.

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
example of the Figure ), a recording head 605 '

25 provided at the bottom side thereof. By mounting the
ink container 501 in the holder 650, an ink

introduction opening 607 of the recording head side



emtting portion 101 for directing the light toward the first |ight
receiving portion 210, toward the wuser's eyes are integral with the
substrate 100, 15 accordingly. However, in _sone cases, the preferable
position of the substrate and the positi&ﬁ required by the light emtting
portion are different fromeach other, depending on the structures of the
I nk container 20 and/or the nounting portion thereof. In such a case, the

substrate and {d€atddNin eFhd tiA¥eP OB L Obn "BYrPon db A POSE thél aoF OP§'
positions. In other words, they are not necessarily integral with each

other. Figure gohhddtisd aies &hr ik Us@Sp Dy %su ko251 604t 84 NEH ERE a
er

nmounti ng portion thereof according to anot enbodi nent of the present

i nvention((a) boftn .porcishonn the (Biki Sofrt glMiér 32so t Higat NknkOPL@iAer 62
501 of this enbodi ment of the present invention, is provided on the top

si de adj acent c¢dnandniicdtsonlepath his aestidislished 600erdbetwdan . a Theht
emtting portion 601 such as LED, which has a pad 602 at the top rear 5
portion. Wien hdisder gfbo0 ehs tprogigedt omna 60dar ssidet tiereof t wkthi ght i s
emtted toward the front side. A light receiving portion 620 is di sposed at
a position fokogkingwoxtior 6éPghfori tecktng| the winkl ¢ontahreri §ote
adj acent an end of a scanning range of the 10 carriage. \Wen the carriage
comes to such &t pdee t¢@pplete mounting position with the engaging
portion 655 (rotational center) at the front side.
Adjacent the locking portion 656, there is provided a
10 connector 652 connected with a pad 502 of the
substrate 500.
When the ink container 501 is mounted to the
recording head unit 605, the user brings the ink
container 501 to the front side of the holder 650, as
15 shown by (b) in Figure 32, presses the lower edge
portion of the ink container rear side to the rear
side of the holder 650 to bring the ink container
front side into engagement with the engaging portion
655 of the holder 650. With this state, the upper
20 portion of the front side of the ink container 501 is
pressed toward the rear side, by which the ink
container 501 is mounted in the holder while rotating
in the direction indicated by an arrow about the
engaging portion 655. Indicated by (a) and (c) in
25 Figure 32 is the ink container 501 which has been

completely mounted, wherein the ink supply port 507

and the ink introduction opening 607 are connected to



the light emtting portion 601 is controlled, so that recording device side
can obtain predetermned information relating to the ink container 501 from
the content of the light received by the J,ight receiving 15 portion. Wen
the carriage is at the center portion of the scanning range, for exanple,
the light emtting portion 601 is controlled, by which the user is able to
see the state of lightening so that predetermned information relating to
the i nk cont aiewch 50thenn ded e read s Z edhdytlidiecom®ectds 6bpvardy (c) in
Figure 32, the recording head unit 605 conprises a hol der 650 for
detachably hotohmected!withi¢gchfotmér colnaiadedit ilcnyo,then gdie 6 xanpl e of
the Figure ), a recording head 605 ' 25 provided at the bottom side thereof.
By nounting thanditie cornréeeor 5032 | are heodmteldrat59, pasithén ast faducti on
openi ng 607 of the recording head side 63 |ocated in the inner bottom
portion of theapobeesiblke Eoemethedrorational ntertepl ypporthe07 | ocated in
the bottom portion of the ink container, so that ink fluid conmmunication
path is esfBablTeWRELRG PRPERNERE, InE tnpeiirtebpobefope oGPHRYCEAHCR rear
side thereof with a |ocking portion 656 for Ipcking t he ink container 501
at the conpl et®f nb@tPARRHHRYt PHNtRE t HK HeoRtRERERGP0bor Ehe¥H 858 (rot ati onal

center) at the front side. Adjacent the J.ockin ortion 656, there is
providéd a contacteé to each other so ihat sgkfgéactory

electrical connection property is established
therebetween upon the completion of mounting.

10 The structures of the engaging portion 655 of
the holder 650 and the locking portion 656 and the
corresponding structure of the ink container 501 side,
may be properly determined by one skilled in the art.
In the example shown in the Figure, the substrate 600

15 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
structural members relating to it is not necessarily

20 provided in the head unit.

Figure 33 shows a modified example of Figure 32
structure, and shows two recording head units (liquid
containing cartridge s) each of which comprises an ink
container 501 and a recording head 605 ' which are

25 1integral with each other. In this embodiment, one of
the units is a cartridge for black ink, and the other

is a cartridge for yellow, magenta and cyan inks.



10 connector 652 connected with a pad 502 of the substrate 500. Wen the

I nk container 501 is nounted to the recording head unit 605, the user
brings the ink container 501 to the front.side of the holder 650, as 15
shown by (b) in Figure 32, presses the |ower edge portion of the ink
container rear side to the rear side of the holder 650 to bring the ink
container front side into engagenent with the engagi ng portion 655 of the

hol der 650. W.th this THeattmlddre agmpeiay bep@priovdded with fgimi1sd de of the
ink container 501 is pressed toward the rear side, by which the ink
cont ai ner 501 ssruotiuted cortréspbnidrg whi sechoaasthgectupet helmli €letd i on

I ndi cated by an arrow about the engaging portion 655. Indicated by (a) and
(c) in 25 Fi gueeb@@imenthethaekconhtralneir&@itwhorhthaslhghh emdanplagel y
nount ed, wherein the ink supply port 507 and the ink introduction opening
607 are connecpedtion680lediposhdr onahlet irophds5@@ mag bkeprowndetlor 652
are connected with each other. In addition, the pad 602 and the connector
652 are | ocdat edt a@ Brpperiposititonapn shepheadbheitrorfenheexanmpié onal center
upon the 5 nounting operation, and imediately before conpletion of the
mounti ng of t h@oRkkotoRiBEFREE E81PreHégdedren gbﬂté€i§§n900é§§ﬁi@ther so that

satisfactory electrical_ connection groperty I's established
substrate having an integral recording head 605 ', and

the wiring is extended to the light emitting portion
601. In such a case, a driving circuit for the
10 recording head 605 ' and the control circuit for the
light emitting portion 601 are connected with an
electrical contact portion on the carriage through an
unshown electrical contact portion.
Figure 34 is a perspective view of a printer to
15 which the ink container according to said another
embodiment of the present invention. The same
reference numerals as in Embodiment shown in Figure 17
and Figure 18 are assigned to the elements having the
corresponding functions in this embodiment, and the
20 detailed description thereof is omitted for simplicity.
As shown in Figure 34, an ink container 501K
containing black ink, and an ink containers 501CMY
having integral accommodating chambers containing cyan,
magenta and yellow inks separately, are mounted in the
25 holder of the recording head unit 605 on the carriage
205. In each of the ink container, as described

hereinbefore, the LED 601 is provided as a separate



t her ebet ween upon the conpl etion of nmounting. 10 The structures of the
engagi ng portion 655 of the holder 650 and the | ocking portion 656 and the
correspondi ng structure of the ink contain&a 501 side, may be properly
determ ned by one skilled in the art. In e exanple shown in the Figure,
the substrate 600 15 is provided on the top surface of the ink container
501, and extends in parallel with the top surface, but this is not

limting, and hmémBBY Beomneéhenedbasrhfel handf thet ugBkogdhrerke ftukt her nore,

t he hol der 650 and the structural nenbers relating to it is not necessarily
20 provi ded i nLEbs Beadatnthe Frgitesldestvhen @hevdnki ednexndmehre igf Figure
32 structure, and shows two recording head units (liquid containing
cartridge s) emohnbédwhtchheosgrhangeaposhkionont@orneespOiding toreher di ng
head 605 ' which are 25 integral with each other. In this enbodi nent, one of
the units is apoaitipdgeff thebLBPE.i aklighll reeedvieg postdomartlioi dge f or
yel | ow, nmagenta and cyan inks. 65 The hol der 650 nay be provided with
simlar structpreyidedr éspshei ngigbboybhod ofr aoeupé. the ends enbodi nent,
the control circuit for the light emtting portion 601 disposed on the
front side nayPREtEPHSI @édtheamoyepedserapesi eifofhgn caraingsd 20t . For
exanple, a control circuit is provided on the driving circuit _substrate
havi ng an integral redor@iTRy heatf dpchenglic side view (a) and a

schematic front view (b) of an ink container according
to a further embodiment of the present invention,

10 wherein the first embodiment is modified by placing
the substrate and the light emitting portion at
different positions.

In this embodiment, substrates 100 - 2 each
having a light emitting portion 101 such as a LED is
1s provided on the top portion of ink container front
side. Similarly to the foregoing embodiment, the
substrate 100 is provided on an inclined surface
portion since doing so is preferable from the
standpoint of satisfactory connection with the

20 carriage side connector 152, the protection from the
ink, and the substrate 100 is connected with the
substrate 100-2 or the light emitting portion 101 by
wiring portionl59- 2 so that electric signal can be
transmitted therebetween. Designated by 3H is a hole

25 formed in a base portion of a supporting member 3 to
extend the wiring portionl59- 2 along the ink

container casing.



the wiring is extended to the light emtting portion 601. In such a case, a
driving circuit for the to recording head 605 ' and the control circuit for
the light emtting portion 601 are connecfed with an electrical contact
portion on the carriage through an unshown el ectrical contact portion.
Figure 34 is a perspective view of a printer to 15 which the ink container
according to said another enbodi nent of the present invention. The sane
reference nuneral s as Im tniso dimesdinsdown wherFitgie d ibht aditliigig e 18 are
assigned to the elenents having the corresponding functions in this

enbodi ment, anpothioROl0dt &s| adtdetedi pthenligktebé direoteticetioward
sinplicity. As shown in Figure 34, an ink container 501K containing black
i nk, and an i nkheofitahhesids01 AN ighli receining Porciaommdbdtisng chanbers
contai ning cyan, mnmagenta and yell ow i nks separately, are nounted in the 25
hol der of the désppdedgakeadraaitionsfon racetvingaghe 20ght| whagbh of the

I nk container, as described hereinbefore, the LED 601 is provided as a
separate 66 nbfbaireesaft ke thesright, ipnghenEiguee ediaseatt pe epBDs 601
at the front side when the ink container is nmounted at _the exchange
position. CorreEpbhti AgaRBiRHeTapEs| PEokn6f CRRELREDS, 2| WRRR tBEei vi ng
portion 210 is 5 gtovid din the neighborhood OL one of the end p%rtions of
the novenent rSAGEiBPer RACES, FPGPe2op8S1tion, the 1light emission o

the light emitting portion 101 is controlled, so that
recording device side can obtain the predetermined
10 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 example, the light emitting
portion 101 is controlled, by which the user is more
15 easily able to see the state of lightening so that
predetermined information relating to the ink
container 1 can be recognized by the user.
Figure 36 is a schematic side view (a) and a
schematic front view (b) of an ink container according
20 to a modified embodiment of Figure 35. In this
embodiment, the light emitting portion 101 and the
substratel00- 2 supporting it, are provided on a back
side of the operating portion 3M at the ink container
front side, the operating portion 3M being the portion
25 manipulated by the user. The functions and
advantageous effects of this embodiment are the same

as the foregoing embodiments. When the carriage is



Figure 35 is a schematic side view (a) and a schematic front view (b) of an
I nk container according to a further enbodi nent of the present invention,
1o wherein the first enbodinent is nodifiq% by placing the substrate and
the light emtting portion at different positions. In this enbodi nent,
substrates 100 - 2 each having a light emtting portion 101 such as a LED
Is 15 provided on the top portion of ink container front side. Simlarly to

the foregoing grheda gt thé NeentePShéat Lod09f i En8T S¥hAREngNrafgknC! i ned
surface portion since doing so is preferable fromthe sftandpoint of

satisfactory cpeneskampli t bhéheight canitgRgShELLtEOANEOL0Ls152, the
protection fromthe 1ink, and the substrate 100 is connected with the
substrate 100-acbuatée, | andt theréfong, pohéi opetQtihy portiog pHr biconl 59- 2
so that electric signal can be transmtted therebetween. Designated by 3H
I's a hol e 25 fbtheesupportbangempnbérod d§ alsappdlumbgatedheso3that extend
the wiring portionl59- 2 along the ink container casing. 67 In this
enbodi nent ,5 wheserheahi jhtudhivelygundersbandOtheésrequinedd, the light is
directed toward the front side. A light receiving portion 210 is disposed
at a position manipuéatipng far exgnpleni excBangedpfethedink the right in

the Figure adjacent an end
container. The operating portion 3M may be provided

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

Figure 37 is a schematic side view of a
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

15 the operating portion 3M of the supporting member 3.
The substrate 100, the substratel00- 2 and the light
emitting portion 101 are connected with each other
through a hole 3H formed in the base portion of the
supporting member 3 by a wiring portionl59- 2

20 extending along the supporting member 3. According to
this example, the same advantageous effects as with
Figure 36 can be provided.

In the structure shown in Figure 35 - Figure 37,
flexible print cable (FPC) may be used, by which the

25 substrate 100, the wiring portionl59- 2 and the
substratel00- 2 may be one integral member.

In the foregoing embodiment, the liquid supply



of the scanning range of the carriage, and when the «carriage faces such a
position, the light emssion of the |light emtting portion 101 is
controlled, so that recording device sidesgan obtain the predeterm ned 10
information relating to the ink container % fromthe content of the
received light by the lightreceiving portion. When the carriage is at the
center portion of the scanning range, for exanple, the light emtting

portion 101 issgenémolibedo-by1MBaCBohBENUSEE bGpPLyet¥pecbbrriabhg to see
the state of lightening so that predetermined information relating to the

I Nk cont ai nerathouaat b€ tReofnkzedebyeliheutses. shbgvantiblily a schematic
side view (a) and a schematic front view (b) of an ink container according
20 to a nodifi edntirhodusdpt suppEigdr to3bhel priht sngnheddmatth the | i ght
emtting portion 101 and the substratel00- 2 supporting it, are provided on
a back side ofisehefopsr dnkngoptatinen Stparabhy inakntedt &onghe front side,
the operating portion 3Mbeing the portion 25 manipul ated by the user. The
functions &@nd BE9ardiBgohsadi vbiéch eciprocahpsdinent main-sgansing as the
foregoi ng enbodi nents. Wien the carriage is 68 placed at the center portion
of the scanni n§iFaf§aon. HoWsERdHI ethe Rresemt HpyertiQn pb¥tion 101 is
actuated, and therefore, the operating portion 3Mof the supporting nenber
3is also i||uﬁpﬁ&ggapl§0tphgpother liquid supply system, wherein

the ink container is integrally fixed to the recording
head. Even with such a system, if the mounting

10 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 with the result of deteriorated
recording quality.

15 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
ink containers and the associated recording heads are

20 connected by tubes to supply the inks to the recording
heads. Intermediary containers which is fluidically
between the ink container and the recording head may
be carried on the recording head or carriage.

Figure 38 is a perspective view of a printer

25 having such a structure according to a further
embodiment of the present invention.

In this Figure, designated by 702 is a sheet



5 user can intuitively understand the required manipulation, for exanple,
exchange of the ink container. The operating portion 3M may be provi ded
with a portion for transmtting or scatterjyng a proper anount of the |ight
to facilitate recognition of the io illumnated state of the operating
portion 3M Figure 37 is a schematic side view of a nodified exanple of
the structure of Figure 35. In this enbodinent, the substratel 00- 2 having
the light emfe¢edingotrapnidaOthesfdrmpofed ocasaefttent anddéhef 15 the
operating portion 3M of the supporting nmenber 3. The substrate 100, the
substrat el 00- Peqording hageriadmi arengtpokedohhédeonr andommestindledt h each
other through a hole 3H fornmed in the base portion of the supporting
menber 3 by a 90t dgrpegt ppArsyion. 20l exienikh@konm @ tfeldedpoackng nenber
3. According to this exanple, the sanme advantageous effects as with Figure
36 can be provfee@ingnpakB &eracrarerdhBdnregieng(ueshgwn) Frhgre the
flexible print cable (FPC) may be used, by which the 25 substrate 100, the
W ring porﬁlon¥%9°r§1 ﬂthﬁ@ l§uS§FFéF€IGB a2°ﬁﬁ§lﬁgeoﬁ83vnFE&PaF°nénber I n

t he foregoi ng enbo t he uppl ystem so-cal |l ed
cont i nuous supﬁ??eg EESﬁharaﬁnkﬁﬁ gﬂgunt %# ?Qit%ﬁ out is
substantially 5ggnt} pUusLY: 34BPHLd blsk ngpr %kngob?age%ag@oaa%es

along the guiding shaft 807, during which the
recording head effects scanning and recording
10 operations.

The carriage 803 carries a 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

15 ink, respectively. The intermediary containers are
supplied with the ink from relatively large capacity
fixed containers 701K - 701Y, respectively, which are
detachably mounted at a fixed portion of the apparatus.
Designated by 850 is a flexible follower which moves

20 following the movement of the carriage 803. The
follower includes electric wiring portion for
transmitting electric signals to the respective
recording heads carried on the carriage, and a group
of ink supply tubes extending from the fixed

25 containers to the intermediary containers. The group
of the supply tubes is in fluid communication with the

group of the fixed containers through unshown



use of an ink container separably nmounted to the 5 recording head which
reci procates in a nmain-scanning direction. However, the present invention
is applicable to another liquid supply system wherein the ink container
is integrally fixed to the recording head. Even with such a system if the
mounting 10 position is not correct, the recording head receives data for
anot her color, or the order of different color ink ejections is different
fromthe prededtemuonbedtbndetubkesh the result of deteriorated recording
quality. 15 The present invention is applicable to another continuous
supply type, wherein tThe indcoguliing mpegadrion depdhdtse embmdinent eicor di ng
heads, are provided at fixed positions in the recording device, and the
fixed ink consdihhéas hadthat afstheaferegeingdempodimentar elpOtlebmnect ed by
tubes to supply the inks to the recording heads. |Internediary containers
which is flui dPBRPAimenEs WBRWEYRE. | hRecbRgAr neRifh§nghporEdanai 8§1head may
be carried on the recording head or carriage. Figure 38_is a perspective
view of a print@yingsthg,fRBCEien §1§%iﬁEtg?et%%cﬁPﬁYﬁgdﬁﬁcélgﬁpther

enmbodi nrent of the present.invention. In_this Figure esignated by 702 is a
sheet 70 feedihgh rﬁ?lFﬁlPﬂepPBFﬁPBF éoiaggﬁtP ?Véﬁﬂgtﬂﬁ tﬁ@cording

materials are 5lagked;LaCER04%03 k218008 F01k - 701y,

Correspondingly, a light receiving portion 810 for
detecting a state of light emission during the

10 main-scanning operation, is provided on the carriage
803. With such a mechanism, the presence or absence of
the ink, the presence or absence of the mounted ink
container and/or the properness of the mounting of
each of the fixed containers 701K - 701Y is detected

15 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
therefore the information relating to each of the

20 fixed container. The fixed container may be of a
semi-permanent type which is not ordinarily detachable,
and in such a case, the ink is replenished into the
ink containers when the ink is short in the containers.

Such structures are applicable to an

25 intermittent supply type or so-called pit-stop-supply

type as well as to the continuous supply type using

the tube. In the pit-stop-supply type, the recording



out during operation. It is fed along a fol ded-back feeding path to a
recordi ng region (unshown) where the 5 recording head is carried on a
carriage 803, then to a sheet discharge tyay 703. The carriage 803 is
supported, guided by a guiding shaft 807, reciprocates along the guiding
shaft 807, during which the recording head effects scanning and recording
10 operations. The carriage 803 carries a recording heads of respective

col ors. The relweadi g pravbdédveithnarr aeduwaiyatont abneret8inkKa 811C, 811M
and 811Y containing black ink, cyan ink, magenta ink and yellow 15 ink,
respectively. fédbathvelyesmatl aoountnefstbeeinkuppherd wst profrddedk from
relatively large capacity fixed containers 701K - 701Y, respectively, which
are detachabl§ suwppli¥dsvstemfferdipbternbhtentiviesappiyvingstheDéskgnat ed by
850 is a flexible foll ower which noves 20 follow ng the novenent of the
carriage 803. FheaPPbPPHhpEei himimgste| theraecwnulagopopersmonofrom
transmtting electric signals to the respective recording heads carried on
the carriade, amdagsgrbapedofupPpkysappryet vhighekschidixag gﬂoﬁh?he fixed 25
containers to the internediary, containers. The_group. of the supply tubes is

in fluid com@PRAFAbRSwARA YhichgrFeppadh gnketfkineisntarder @mpPHPSugh
unshown 71 conPughcatiﬂg t ubes.
o e 1nk.

The ink supply system may be connected only
when the ink supply is necessary to the intermediary
10 container from the fixed container. Alternatively, the
intermediary container and the supply source container
may be connected with each other through a solenoid
valve or the like, which is controlled to be open and
close to connect and disconnect them at proper timing.
15 Another pit-stop type is usable wherein the
intermediary container portion is provided with a
gas-liquid separator film which passes gas but not
liquid, the air in the container is suctioned through
the film to supply the ink into the intermediary
20 container.
Figure 39 is a circuit diagram of a subétrate
having a controller and the like, according to a
further embodiment of the present invention. As shown
in this Figure, the controller 103 comprises an I/0
25 control circuit (I/O- CTRL) 103A and a LED driver 103C.
The I/0 control circuit 103A actuates the LED

101 in response to the control data supplied from the



The recording operation in this enbodinent is simlar to that of the
foregoing enbodinent. In this enbodi nent, however, the light emtting
portions 801 s having the function simlar_to the above-described |ight
emtting portions 101 are provided on the 7:?‘respective fixed containers 701K
- 701Y. Correspondingly, a light receiving portion 810 for detecting a
state of light em ssion during the 10 nmai n-scanni ng operation, is provided

on the carri ageon8psl ¥itbustichod pEREVEAEEM Nt fike PRESRNESsEMbRYSERGE Oof the
i nk, the presence or absence of the nmounted ink container and/or the

properness of theoughnthagfdéxivbehcabléheoéi xed containers 701K - 701Y is
detected 15 in the manner simlar to those described in the foregoing, and
t he predet erm ned contA dlEDoghariaterorni®d 3G fancariongd tautappliie aigsweran observe

the state of light emssion of the light emtting portion 801, and
t herefore t he sofinceavobbagel hoi hget GERatOl oftot baulé€ itxed emdtai ner. The
fi xed container may be of a sem -permanent type which is not ordinarily
detachabl e,5 ahilghh wleh theasiégnahesupgliedrfpémntbéed/Ontontieli nk
containers when the ink is short in the containers. Such structures are
applicable to @hroBitnl@3hki iseat aubpulh iepelor Thexefoxel, prhert¥pe supply
type as well as to the continuous su pl¥ type using the tube. In the
pi t - st op- suppl §199pe, suRRliedofEPRgtR® 1/0" 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
10 the off-state.
This embodiment is different from the first
embodiment in that there is not provided a memory
array 103B. Even if the information (color information,
for example) is not stored in the memory array, the
15 ink container can be identified, the LED 101 of the
identified ink container can be actuated or deactuated.
newpa Referring to Figure 40, this will be described.
An I/0 control circuit 103A of the controller
103 of the ink container 1 receives start code plus
20 color information, control code is supplied with clock
signal CLK, from the main assembly side control
circuit 300 through a signal line DATA (Figure 20).
The I/0 control circuit 103A includes a command
discrimination portion 103D for recognizing a
25 combination of the color information plus the control

code as a command, for determining actuation or

deactuation of the LED driver 103C. The ink containers



head is provided with an accunulator for retain a relatively small anount
of the ink, there is provided a supply systemfor intermttently supplying
the ink at appropriate timng to the accupul ator portion froms an

associ ated supply source which is fixed in the apparatus and which contain
a relatively large amount of the ink. The ink supply system may be
connected only when the ink supply is necessary to the internediary 10
cont ai ner fromKhel€| xtM andt a¥nare pProeidedi witly, réspechieenedi ary

contai ner and the supply source container my be connected with each other
t hrough a sol econtiroldéve 903twWhichkbavehditfifexenbncominard to be open and
cl ose to connect and di sconnect themat proper timng. is Another pit-stop
type is usabl ediherdninafigoni peethedsal§3Ronanfinthe pepminandssfprovi ded with
a gas-liquid separator filmwhich_passes gas but not liquid, the air in
the container fentheiingeghenPBugRd PRE of| EheolEBppE9rt BBeink into t he

I nternmediary 20 container. Figure 39 is a circuit diagramof a substrate
havi ng a céntrB??B?CEﬁHetﬁ@lPFﬁehaXECBPE|ﬁﬁr?ﬁgﬁmePEFtﬁBPWBnbﬁdlnent of the
pr esent |nvent|pn #8 this ure, the control]er 103 coq?rlses an

|10 25 control FtPPESi £0¢1/ u%ﬂT&Be %ﬁﬁﬁ%ﬁlﬁﬂ?@ﬂ?@ 1s@meningtion ) o

control circuit 103A ac es_the LED 101 fo response.to t he control data
suppl i ed fromPRE glons &Hgb ﬁa the respec ive 1881v1dual

information (color information) in this sense, and the
information is compared with the color information of

10 the inputted command, various operations are
controlled. When, for example, the main assembly
transmits together with the start code the color
information plus control code 000100 indicative of
K- ON for turning on the LED of the ink container 1K,

15 only the command discrimination portion 103D of the
ink container 1K accept it, so that only the LED of
ink container 1K is switched on. In this embodiment,
the controllers 103 have to have structures which are
different depending on the colors, but are

20 advantageous in that provision of the memory array
103B is not necessitated.

The command discrimination portion 103D, as
shown in Figure 40, may have a function of
discriminating not only the commands indicative of

25 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,



73 control circuit 300 provided in the main assenbly side through the

fl exi ble cable 206. A LED driver 103C functions to apply a power source
voltage to the LED 101 to cause it to emt,:5 |ight when the signal supplied
fromthe 1/O control circuit 103Ais at a high level. Therefore, when the
signal supplied fromthe I/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 10 ahé/offasCALE. cdhmanénbadsiegtai padtiéelant cbiom the first
enbodi nent in that there is not provided a nenory array 103B. Even if the

i nformati on (cobntroblernkfdohe oatputxanpéplyi signalstored in the nenory
array, the 15 ink container can be identified, the LED 101 of the
identified ink contai d& adunidesaldreanadl vidsadtheataommandevicRedinging to
Figure 40, this will _ be described. An |/O control circuit 103A of the
control | er logh%fc?ﬁ@rihRfESEFEiﬂBraﬂdrEB%i9@§t§?érF°€6d§epFu§r°EO col or

I nformation, control code is supplied with clock S|gnal fromthe main
assenbly sitle ERGtRRED EF?%ﬂP@YSgBd?hFﬁﬁbﬁoé cigratt) sAe EﬂTEhFFF&Gre 20) .
The 1/ 0 control CIFCUIt 03A i ncludes_a co nd dlscr|n1n t| n portion 103D
for recogni zi ngoRtaSneEEi RaYi BATOPS: ALTESFbY FATBRRERI BACHI G8%t he cont rol

code as a Connggfbrfgﬁfog&ggg%ﬂl?gngg%g fnin£ormation) in the ink

container. In other words, the inputted command is

converted or processed in the controller 103, and the
10 value provided as a result of the conversion is

compared with the predetermined value stored in the

memory array 1l03B or the command discrimination

portion 103D inner, and only when the result of the

comparison corresponds to the predetermined relation,
15 the LED is actuated or deactuated.

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
array 103B or the command control portion 103D is also

20 converted or processed in the controller 103. The
converted ones are compared, and only when the result
of the comparison corresponds to the predetermined
relation, the LED is actuated or deactuated.

While the invention has been described with

25 reference to the structures disclosed herein, it is
not confined to the details set forth and this

application is intended to cover such modifications or



deactuation of the LED driver 103C. The ink containers 74 1K, 1C, 1M and 1Y
are provided with respective controllers 103 which have different comrand
di scrim nation portions 103D, and the commgnds for controling the ON and
OFF of the LED, for the 5 respective colors have the arrangenents shown in
Figure 40. Thus, the respective command discrimnation portions 103D have
the respective individual information (color information) in this sense,
and the inforghanggs ias coapacete Wwibthimethel purposerofit the of 10 the

i nputted conmand, various operations are controlled. Wen, for exanple, the
mai n assenbl y iMREGeRNeRts ot Hee Srepetf therfolbewingectai®s- i nfornmation
pl us control code 000100 indicative of K- ON for turning on the LED of the
i nk container 1K, 15 only the command di scrim nation portion 103D of the

i nk container 1K accept it, so that only the LED of ink container 1K is
switched on. In this enbodinent, the controllers 103 have to have
structures which are different depending on the colors, but are 20

advant ageous in that provision of the menory array 103B is not

necessitated. The conmmand di scrimnation portion 103D, as shown in Figure
40, may have a function of discrimnating not only the commands indicative
of 25 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, 75 and/or a CALL conmand causing a
particular color <controller 103 to output a reply signal. As a further
alternative, the command including the col™dr information and the contro
code sent from5 the main assenbly side control circuit 300 to the ink
container 1 may not be directly conpared with the color information

(i ndividual infygiavaticooLAmmgergnk container. In other words, the inputted
command is converted or processed in the controller 103, and the 10 val ue

provided as a result, ofa IheuE@\RIiadhdrs deXHBIEEDy WhdlintaB1 8" €deser m ned
val ue stored in the nenory array 103B or the comrand di scrimnation

portion 103D i n@ordinty appavdiars tie wieseh ta oplhheli €pnpar Lsgaiaor r esponds
to the predeterm ned relation, 15 the LED is actuated or deactuated. As a
further alternaidntmindrs SxgmaletssriabIymounrealnbe n wheeshhysatide i s
converted or processed in the controller 103, and the value stored in the
menory array hfEfdomitind eappamaings comtiuwdepoappanati@8Deilecakrsca20 convert ed
or processed in the controller 103. The converted ones are conpared, and
only when t he ramsilactofcarresponpding oo ctre etpguild conthénpredet er mi ned
relation, the LED is actuated or deactuated. Wile the invention has been
descri bed with respectively, photoreceptor means for receiving light,
and an electric circuit connected with a line which is
commonly connected with said apparatus electrical
10 contacts, said liquid container comprising:
a container electrical contact electrically
connectable with one of said apparatus contacts;
an information storing portion capable of
storing at least individual information of said liquid
15 container;
a light emitting portion;
a controller for controling emission of light
of said light emitting portion in response to a
correspondence between a signal indicative of
20 individual information supplied through said container

electrical contact and said information stored in said

information storing portion.

25 2. A liquid container detachably mountable to a
recording apparatus to which a plurality of liquid

containers are detachably mountable at different



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

nodi fications or 76 changes as may conme within the purpose of the

i nprovenents or the scope of the following ™l ainms. 77 WHAT IS CLAIMED I S:
1. Aliquid container detachably nountable to a recording apparatus to
which a plurality of quuid contai ners are detachably nDuntabIe wher ei n

said 5 recordi ?’%Sﬁhe e J{&Péﬂ@%afri’pfé@éﬂﬁﬁ %\”ﬁe;féfé% %Ci)ﬁ'é

cor respondi ng cont ai ners, respec {Or eCeptor means

for receiving lighinat b AdL€F£E41 | ColptdStl tc%@&lm@%%éne whi ch i's

comonly connect'ed with said apparatus electri contacts, said liquid

cont ai ner conpnijghiid corftmdRe! fé?ﬁéétf@ély{iorﬁﬁ&ﬁofé@éﬁfbf%éﬁns

connectabl e with one of said apparatus conta an information storing

portion capabl &g redeiv ity atidieestanddyisledtiié G IBELPP 8bniateehi qui d
15 container; a light emtting portion; a controller for controling em ssion

of light of saiidH iQMidWRidl POréomiion Ty IEGRMEGEed Owbth cCoaig@spondence
bet ween a signal indicative of 20 individual information supplied through
sai d contai ner apparatus electrical contacts, said liquid container
comprising:
a container electrical contact electrically
connectable with one of said apparatus contacts;
10 an information storing portion storing at least
individual information of said liquid container;
a light emitting portion for emitting light
toward said photoreceptor means;
a controller for controling emission of light
15 of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container electrical

contact and said information stored in said

information storing portion are the same.

20
3. A liquid container according to Claim 2,
wherein said liquid container has a plurality of such
electrical contacts.
25

4. A ligquid container according to Claim 1, 2 or



el ectrical contact and said information stored in said information storing
portion. 25 2. A liquid container detachably nmountable to a recording
apparatus to which a plurality of liquid containers are detachably

mount abl e at different 78 positions, wheréi®n said recordi ng apparat us

i ncludes apparatus electrical contacts corresponding to the |liquid

contai ners, respectively, photoreceptor neans for receiving light, and an
el ectric circuiy & ' [ ' n d with
said apparat us3 ‘el ec% r%:rg?ttg%n la%f g'gﬁiséa}?dlm%]icgw %%ﬂ?g?ﬁéfgcgggn%ri%gi ng: a

cont ai ner el ectyd ¢l 0Nt ale A RELEL £al] Yook OADES L BhbRaA LD eRg Of said

appar at us cont acts; n irnformation storing portion storing at |east

i ndi vi dual i nfqrinmtd 0N od S8t fhd | Gtli th &M @A infobh@biofM tting portion

for emtting lig toward sai d photoreceptor neans; a controller for
controling emssion of light 15 of said light emtting portion when
information indicated by a signal indicative of individual information

suppl i ed thgough said container electrical contact and said information
stored in said information storing portion are the sane. 20 3. Aliquid

cont ai ner accordingsto X Bidaidl container according to Claim 1, 2, 3

or 4, wherein said liquid container contains ink.

10 6. A liquid supplying system comprising:
a recerding apparatus including,
a carriage,
apparatus electrical contacts corresponding to
the liquid containers, respectively,
15 photoreceptor means for receiving light,
an electric circuit connected with a line
which is commonly connected with said apparatus
electrical contacts; and
a liquid container detachably mountable to said
20 carriage, said liquid container including,
a container electrical contact electrically
connectable with one of said apparatus contacts,
an information storing portion storing at least
individual information of said liquid container,
25 a light emitting portion for emitting light
toward said photoreceptor means,

a controller for controling emission of light



wherein said |liquid container has a plurality of such electrical contacts.
25 4. Aliquid container according to Caim1l1, 2 or 79 3, wherein the line
which is comonly connected with said apparatus electrical contacts
transmts the signal indicative of individual information. 5 5. Aliquid
contai ner according to Claim1l1, 2, 3 or 4, wherein said |liquid container
contains ink. to 6. Aliquid supplying systemconprising: a recording

apparatus incl yH ngid CiagHt agei t BRI PerSieh aMdn CohF§8MaBELA Correspondi ng
to the liquid containers, respectively, 15 photoreceptor means for

recei ving |ightindidatd@dy i€ €idal titoreeciws of t tn@iviagaiwhich is
commonly connected with said apparatus electrical contacts; and a liquid
cont ai ner det acihefdnnamion ahippltedatltiro@dh ceaid agent&tndr! elecdrieatai ner
including, a container electrical contact electrically connectable with one
of sai d appar ataenteawtt artd,said | Iniforeatoon ssoored jorsabd storing at | east

I ndi vidual information of said liquid container, 25 a light emtting portion
for emtting |liighformation storing portion are the same.

7. A liquid supplying system according to Claim 6,
wherein the line which is commonly connected with said
10 apparatus electrical contacts transmits the signal

indicative of individual information.

8. A manufacturing method for manufacturing a

15 1liquid container detachably mountable to a recording
apparatus to which a plurality of liquid containers
are detachably mountable at different positions,
wherein said recording apparatus includes apparatus
electrical contacts corresponding to the liquid

20 containers, respectively, photoreceptor means for
receiving light, and an electric circuit connected
with a line which is commonly connected with said
apparatus electrical contacts, said liquid container
comprising the steps of:

25 preparing a liquid container including a
substrate, said substrate having a container

electrical contact electrically connectable with one



toward sai d photoreceptor neans, a controller for controling em ssion of
light 80 of said |ight emtting portion when information indicated by a
signal indicative of individual information supplied through said container
electrical contact and said information st¥fed in said 5 information
storing portion are the sane. 7. A liquid supplying systemaccording to
Claim6, wherein the |ine which is comonly connected with said 10

apparatus el ectg¢ C@éiéoafa?ﬁiﬁtﬁéaaém:gé]:cy;‘eaﬁi 9n2brihadh 6at isio fnd Nndi vi dual

i nformati on. 8. A manufacturing netho or manufacturing a 15 li1Tquid

contai ner det achgPt¥oRDERbARPhE hE RehB8EOHHENGidaARARAFYImMa® iWN JF 2
plurality of liquid containers are detachably nountable at different

positions, whesgia ragdiaceenthnfedppar aiyhti Bflivdesgapatalons £o¥f ectrical
contacts corresponding to the liquid 20 containers, respectively,

phot or ecept or nemitting lighei vowgrhi ghtid ahdtareelegtiod eedncuid connect ed
with a line which is commonly connected with said apparatus electrical

contacts, sai d ¢comtirdlient fonecontoopingi epikbiont effis laight2ofHrsadar i ng a

liquid container including a substrate, said substrate having a contai ner

el ectrical conthight| enittinpl porthnacwhbheinfoimmatdodlindicated by a
signal indicative of individual information supplied
through said container electrical contact and said
information stored in said information storing means,

10 are the same; and

injecting ink into said liquid container.

9. A manufacturing method according to Claim 8,
15 wherein the line which is commonly connected with said
apparatus electrical contacts transmits the signal

indicative of individual information.

20 10. A circuit board for a liquid container which
container is detachably mountable to a recording
apparatus to which a plurality of liquid containers
are detachably mountable at different positions,
wherein said recording apparatus includes apparatus

25 electrical contacts corresponding to the liquid
containers, respectively, photoreceptor means for

receiving light, and an electric circuit connected



of said apparatus contacts; an information storing portion storing at |east
i ndividual information of said liquid container, a light emtting portion
for emtting light toward said photoreceptor neans, a 5 controller for
controling emission of light of said Iight82enitting portion when
information indicated by a signal indicative of individual information
supplied through said container electrical contact and said information

stored i n sai dyJsRhordml {00 GO0 Nk EGHIRon 17 Cedlife bt Sa0En 2044l N ect I Ng

ink into said lI'i'quid contai ner. uring ne according to Caim

8, 1s wherein Ue, i S fdot ) GOITOMYacOINCELEH Ui LBusfi Boagfpar at us

el ectrical cont s transmts the signa I ndi cat | I ndi vi dual

information. 2Q.Mbr#sfigeuit board for a liquid container which container
i s detachably nountable To a recording apparatus to which a plurality of

liquid containers aresdgbntadhly BRURLFICAI1aCHItHR YlledigSiddOng, wherein
sai d recordi ng apparatus includes apparatus 25 electrical contact’s

correspondi B9t ddEctalile dvi€QNGRE NGE Ssal@SHSSaTaEhY . cOhehetgcept or neans
for receiving light, and an electric circuit connected 82 wth a line

whi ch is commonly connagt dtfeiriatiaind s tapiagaipestdloacistiorting it ardsst sai d
circuit board conprising:
individual information of said 1liquid container:;
a connecting portion for connection to a light
emitting portion for directing light to said
10 photoreceptor means; and
a controller for controling emission of light
of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container electrical

15 contact and said information stored in said

information storing portion are the same.

11. A circuit board according to Claim 10, wherein
20 the line which is commonly connected with said
apparatus electrical contacts transmits the signal

indicative of individual information.

25 12. A circuit board Claim 10 or 11, wherein said
light emitting portion is provided on said circuit

board.



a container electrical contact electrically s connectable wth one of said
apparatus contacts; an information storing portion storing at |east

i ndi vidual information of said |iquid container; a connecting portion for
connection to a light emitting portion fo3directing light to said 10
phot or ecept or neans; and a controller for controling 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
electrical 1s contact and said information stored in said information
storing portion are the sane. 11. A circuit board according to Caim 10,
wherein 20 the line which is commonly connected with said apparatus

el ectrical contactgstr ' . ' ihdi fed NeH yidu
infornation. 25 12.f3A g]%fzgtﬁ%%%lg‘ggrcsid alarﬁdl%c%@llélfnmﬁeiﬁ%ir@;iésﬂélﬁdf fght

em tting portion icomMyraw Gl Lt thdd Ik lcaopity $Bid LBigdugecording
apparatus according to Claim1 or 2, conprising a carriage for carrying said
liquid 5 centddifaiderdeld neFided @i redami 2,08, dahd git1igreEei vi ng
portion for receiving the light fromsaid light emtting portion. 10 14. A
recordi ng appanidesvaarp pbrgidn fdniredeliving the light from said

light emitting portion.

10 14. A recording apparatus according to Claim 13,
wherein the line which is commonly connected with said
apparatus electrical contacts transmits the signal

indicative of individual information.

15
15. An apparatus according to Claim 10, wherein
said carriage is movable to a position where said
light receiving portion and said light emitting
portion are opposed to each other.
20

16. A liquid container cartridge detachably
mountable to a recording apparatus to which a
plurality of liquid containers are detachably

25 mountable at different positions, wherein said
recording apparatus includes apparatus electrical

contacts corresponding to the liquid containers,



wherein the line which is commonly connected with said apparatus electrical

contacts transmts the signal indicative of individual information. 15 15.
An apparatus according to Caim1l0, wherein said carriage is novable to a
position where said light receiving portioffand said light enitting

portion are opposed to each other. 20 16. A liquid container cartridge
detachably nountable to a recording apparatus to which a plurality of

o Cont & NekespLerthag] At 6R BT kalls Bl SR NN AR

wherein said recording ap s 1 ncl-0des apparat us

correspondi ng tg,hgy! Eﬁl%@r&%gfc%@:%lri% c%%ne&%ﬁe%ijt‘fﬁlé”liwtvﬁ{ﬁ?gi r

nmeans for receiving light, and an electric circuit connected w I ne

which is commabymsANgeebadeditl %3itd %Bﬁﬂf%b?%ﬁﬁﬁﬂé’éiéﬁtrféHiaCtS’ sai d
| iquid container conprising: 5 a recording head for effecting recordi ng by

ej ecting |iquideoataenkai BaAaehagiiiac dont@inde! RAInfpAtidigd! y connectable
with one of said apparatus contacts; an information storing portion storing

at least i individualaitéesr@ingmeddspod éfoectingntacbeding biyght
emtting portion for emtting |ight
ejecting liquid;
a container electrical contact electrically
connectable with one of said apparatus contacts;
an information storing portion storing at least
10 individual information of said liquid container;
a light emitting portion for emitting light
toward said photoreceptor means;
a controller for controling emission of light
of said light emitting portion when information
15 indicated by a signal indicative of individual
information supplied through said container electrical

contact and said information stored in said

information storing portion are the same.

20
17. A liquid container cartridge according to
Claim 16, wherein the line which is commonly connected
with said apparatus electrical contacts transmits the
signal indicative of individual information.
25

18. A liquid container detachably mountable to a



toward sai d photoreceptor neans; a controller for controling em ssion of
light of said |ight emtting portion when information 15 indicated by a
signal indicative of individual information supplied through said container
electrical contact and said information stored in said information storing
portion are the sane. 20 17. A liquid contai8er cartridge according to
Claim 16, wherein the line which is comonly connected wth said apparatus
el ectrical contacts transmts the signal indicative of individual

i nf ion. 25_18. li quid ' habl bl

e A A s R s

iappar gt usyi ncl u&é’?tae:{%ﬁalg atJurgé e‘?ée%?@?%#} m%&%%oﬂ; e‘gbgﬁélg%ﬁtt o] 19 he s
i L ai 1 Ci J i ght .

and an of ectri o PR o MiEAaY® B LER R T Wipadfbub EREIBEe 2T e

10' i nk cont ai el DA AGREERM AIRtadth ot M BoadThg B hE0TI o2 7

mn Ssal acconmmo ner, con ner electri cal

contact el ecyriGaldy q UNELARE, b 0e: 011521 ShoPRALELYE oEOREAR:S:

for receiving light, and an electric circuit connected
with a line which is commonly connected with said
apparatus electrical contacts, said liquid container
comprising:
10 ink contained in said accommodating container;
a container electrical contact electrically
connectable with one of said apparatus contacts;
an information storing portion capable of
storing at least individual information of the ink
15 contained in said liquid container;
a light emitting portion for emitting light
toward said photoreceptor means;
a controller for controling emission of light
of said light emitting portion when information
20 relating to ink supplied through said container
electrical contact and said information relating to
the ink contained in said liquid container and stored

in said information storing portion are the same.

25
19. A liquid container according to Claim 18,

wherein the line which is commonly connected with said



an information storing portion capable of storing at |east individual
information of the ink is contained in said liquid container; a |ight
emtting portion for emtting light towargl said photoreceptor neans; a
controller for controling em ssion of light of said light emtting portion
when information 20 relating to ink supplied through said container

el ectrical contact and said information relating to the ink contained in
said |iquid coappanratuandlettrédali possndtsntoransmids ther isigynedk ti on are
the same. 25 19. A liquid container according to Claim18, wherein the line
whi ch i s compiahgiicetnwet off wntihvidudl8énfappatabms el ectrical contacts
transmts the signal indicative of individual information. s



