1 LI QUI 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 includirg an ink remai ni ng anount of an

I nk container for ink jet recording. Wth recent w der use of digital
canera, the demand is increasing for printing with the digital canera

being directly conn o | |t c ' [ hat is,
non- PC printing. Angﬁ&vIsﬂééhihéﬁé&;éﬂgéﬁiéqib;gﬁyéﬁgﬁﬁa%éyggﬁietting 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 Cenerally, the ink renmai ning anmount in the
ink container of the printer is checked on a display through a personal
conputer. |n phe6ase fie! BRYBARIGR aRD! RELAGED!RRE, s not possibl e

However, capability of che I'ng the ink remalning amount in the ink

container 25 is desi feRd uIsdrt iR dHTJRC RldHdNFo HiSidSig because if the
user can be aware of the fact that ink remaining anount in the ink

container is ghRtadinéPCard a liquid supplying system, more

particularly, 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 of the ink container. For
exanpl e, Japanese Lai d-open Patent Application Hei 4- 275156 discl oses that
I nk container which is integral with a recording head is provided 10 with
two LED el enments, which are switched on depending on the ink remaining
anount in two steps. Japanese Laid-open Patent Application2002- 301829 al so
di scl oses t hausénkcannesrhangestheovnkedontahnar| wiph ahfrbhshsosei t ched on
dependi ng on the ink remaining 15 anount. The sane al so di scloses that four

i nk cont ai nepsigsetonwstatbng printinggopevations espr thateprintingsai d

| anps, respectively. In addition, in order to neet a demand for high inmge
qual i ty, |ighfaihgent @uraRg thgheouyan PEkPEAALiRG 9B anshBeedneabsed in
addition to the conventional four color (black, yellow nagenta and cyan)

i nks.  Furt hePfoR¥018€€-of special color inks such as red ink or blue ink
are proposed. In such a case, seven - I nk cont ai ners are used 25

individualdy in an i Meg &t &iqﬁ%aﬁﬁg:??“%%i%a P prevehg t he
nk containerg f1om bei pg mounted, al grionecys posiiops,is desired. US

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 individually 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 ink container 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
is 10 recogni zed as containing less ink. To do this, it is necessary to
identify the ink container to which the signal for turning the right [anp
on. If, for eNanpB€2535hdiisgldosest &hadr engagdngt condi guratdogspesi ti on,
there is aliability that small ink remai ning anount 15 is displayed for
anot her ink c&Reaca&riggiech thentdiknsongadneriscagst mateuddféeremd i nk.
Therefore, the em ssion control for the displaying device such as a |anp
has to have céFP8ceachs Qtheli.ofofthoke exzrpeeys posntisgs (dncoraeicitk
containers. 20 As to a structure for detecting the carried position of an
i nk cont ai ner PogAddem)s i preyented.i Whephithg dRE FORERLNEESt F6r at i on

rel ati ons between the carrying portions and the associated ink containers
are made d?ffQPEHFeﬂeBQn&PﬁgC@%IFﬁgecarrying positions. 25 However, in such

a case, It Is requiregdto  nenulact iy "dondki SOt Al LS, YALEN B8 & fTerent
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 electrical contact of the ink container
and the main assenbly side electrical confact at the carrying position of a
carriage or the like, is provided substantially independently for each of
the carrying positions. For exanple, the signal 10 line for reading ink
color information of an ink container out of the ink container, for
controling theheareaudtonfofigadrantagpsoindegrngr ofampnvfachariogr ryi ng
positions, by which if the read color information does not neet the
carrying posi ef6hcieney18ned/pune085- nounting of the ink container is

di scrim nated. However, this structure result in increased nunber of signal
lines. As nentioned H&r @YdYeEdH StTUEWt §9k JOMRL g dthishe 3 i ke use a
greater 20 nunber of kinds _of inks to inprove the image quality. The

i ncr ease of tﬁégﬂﬁgb%Fn8f°fh€ cigruft) vhésh vilteheeSiPRELCBEt "particularly

i h printers. On. the other hand, ] der. t d h f
wring | bee, cPRagEhianyBeBrEh: | U ol e t5Ah St Gt ae ofhdoton <i gnal

| ine using a hus,connectign . . .
9 contagner an8 the main assembly side electrical

contact at the carrying position of a carriage or the
like, is provided substantially independently for each
of the carrying positions. For example, the signal

10 line for reading ink color information of an ink
container out cof 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 common signal |line as bus connection cannot
determ nes the ink containers or the 5 carrying positions of the ink
cont ai ners. SUMVARY OF THE I NVENTION: 5 Accordingly, it is a principal
object of the present invention to provide 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 carrying positions for the respective liquid containers (ink

contai ner) can be determned to effect the em ssion control of the

di spl ayi ng deGREEYLBE PREitieBpelfi FBe| igki OBRGALBPKHErs, 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, wherein said recordi ng apparatus includes 20 apparatus el ectri cal

contacts corr 5 Rg&nggﬁgpgggpykhggbﬁgﬁ??tainers, respectively,

phoLorefepto&hn hns ‘ and an electric circuit connected
it [ i i ted with said t l.ectrical

\(,:Mont ag_t sl, rqsgai dI fi thfgﬁgﬁmfggﬂgﬁfﬁ)r*ﬁ?ﬁc?% ?c%?ﬂeg?at gés%gwet?cc;: Cgont act
electrically 600086t 3RLEAMIHR 28°pRhviaLTa2RRGHTH 0622 AELS iR

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
liquid 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 nformati on 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 a signal 5 indicative of individual
i nformati on supplied through said containger electrical contact and said
information stored in said information storing neans. Wth this structure,
the light em ssion of the Ilight emtting portion is controlled on the basis
of a 10 signal inputted through a contact (pad) of an ink container (liquid
cont ai ner) coheasteidndivhduwatohnfermationnett sajdpiaqidddcpontahnenmai n
assenbly side of the recording device and the information belonging to the
i nk cont ai nera ssghhaemeibhngf PeREiPAK @oAPRLRetiersfpEceppErehdngane
control signal through the cormbn signal line, only the ink container
having the matBh&8ionnafvidahr Pﬁfﬁ@ﬁatiéﬁhﬁaﬁmbﬁtéﬂﬁjE@Féaoﬂolﬂhe li ght

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

| i ght eni ng ofrFﬁEOPFQhFoeﬁ1??FHQSEGHQGPFFoFeEHﬁeBeaeF#gﬁﬁéd for the matched
i nk cont ai ner an additional feature, the |light em ssion controller can

sequentially éE?ﬁﬁ?ElYﬁe°f|bﬂ?lgﬁ?P?FnﬁnfBBW?Fbﬂ BFPP éePnE tBHEI ners

means 25 for SRLBCCPAGSIRET FURTCERPRY BIntanh BPonaseneotmBELént! 19

stored in said information storing means.
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 may be pronpted to renount
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 |light em ssion 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 c&healSEFsMB¥ R§ PpeFPLEddte TrEeBNAnghEt ABK SBPEELSETf eat ures
and advantages of the present .invention will becone nore _apparent upon a

considerationthatFénglPBﬁFﬁ&°§5 884cRPpRi 5RSBE tt RESBRELdVEed enmbodi nent s

f th L] tion, taken i j unct i ith th i
dr awi ngs. 20 EAFERCRERPAIAIPER OF HE BRRVPRESAIPPGS: 838 PE a Side view (a),

a front viem%égle %g a bottomview (c) of an ink container according to a
first embodi nent 6t the present invention. Figure 2 is a sectional side

elevation of the 2540k CANMAI e ALLOT L Hade Wit Td 'SmfSPOS gip0t of the

present invention.
line 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 objects, 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
enlarged view (a) of a mpgjor 5 part of the ink container shown in Figure 3,
and a view (b) as seen in a direction IV Figure 5is a side view (a) and
a front view (b) of an exanple of a controller substrate nounted on the

i nk container of the first enbodinment. 10 Figure 6 is a side view (a) and a
front view of a nodified exanple of the controller substrate nounted

on the ink coﬁ & hBK SERGRAPREY A6CPRE1ipE &P tBﬁbgaFﬁﬁnFmbPPQEPBtYOfs a side

view (a) and front view .anot her nodi f.i ed exanpl e of the

Vot ort et Bnel PREsShEL iRERRAORCL 33&566ﬁ$épﬂeﬁua8$aparﬁ§ fo the first

embodi nent . s_a _si.de.view, pf an ontalner illustrating an

Ciooe of the EOHPEsAEe pEaRuflay BRorRe, SRkl BEPEThEE oL o' o Ie hoei 4o ol ew

illustrati ng anot her 0 S t te of Figure
; g .OFel |ew‘§ .'-l: ah &%fﬂo%%&‘%léw J(%§ Ofrrtn)%jcgla 9

7. F|gure 10 is a si and a urt her
modi fi ed Q¥a”85§togft@ﬂecgﬂkrgbhﬁglner 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 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 viewillustrating 5 another 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 further exanple of the controller substrate 10 nounted

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

exanpl e of a recordi glgiw‘s"%ﬁj ]Lﬂnllts h'“a\ﬁllﬁ FIRN derlusFrathing 3Ihe1§38e cont ai ner
according to tg g I s nountable. 15 Flgure_15 IS a schematic
side view ill85tF Flﬁ@ntﬁﬂlﬁﬁﬁrﬁPPﬁﬁrBFenBGnFFHBrﬁnaod RBYAELAGOBf the ink

cont ai ner acco d| ng,to ttge first enbodinment to the holder shown in Figure
14. Figure 16 ﬁ§r§88 BrO& Vi ews (a) and (b) of 20 another exanple of a
nount i ng portlon of the |nku%§ontalner ordln to { he éﬁt st, enbodi nent of

the present inventi IS 0 157 & SReEH Jb(hts p‘ﬁeea‘? MR 1K j et
printer th“hbﬁthgﬁ Eﬂgmﬁggtgkn%ﬁeagggﬁgkﬂgetgnd an operation of a

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 on the ink container.

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

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 enbodinent 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 structure of signal line wiring 5 for
signal transm ssion between the ink contaimer 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. 10 Figure 22 is a circuit diagramof a nodified exanple of the
substrate of PP§Bre 21. Figure 23 is a tinming chart illustrating the data

writing and reading eratlo s to a fro nenory array of the substrate.
15 Figure 24 is a ti % 1513 %ﬁ#:&}aﬁﬁﬂmuﬁ V2 deact uati on of

LED 101. Fi 25 | h | | trati [ | at
to nnuntinbgg%grggﬁgs Y ﬁgog%% %ﬁgl:ﬁ¥% Sh?SanPea&B 4 r gpgr% %SZnLgd?nézg

of the 20 present mv;ﬁdlog d: v?s 2§tf1§c1ﬁ§é°&"‘f c%géﬁa flﬁémvgnr;ﬂ né; and
dermounti ng process of i con al ner i gure X g ure I's°a fl ow
chart show ngel,R d84Akh Rransmission between the ink container and

the fle#ible 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 like.

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 and demounting 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 5 validation), after the
mai n assenbly cover is closed subsequently to the LED Iightening. Figure 29
illustrates the Iight val i dation roces ? g ure 30 figure 30

al so i1 ustrat&8PERELIVRGHL 1?0t98I Hﬁ??ﬁﬁ é oEBgs %Bfro (&PT EP§ure 31 is a
fl ow chart iIIustratlng recor ocess.accordi to t he _enbodi nent of
the present PRYBLEPER naiaﬁW8u§ 1P8 E@t?ﬁ?eéngtP88%638§r6r aft ink is

cont ai ner and ugg)nghgggthgve%thegg @ﬁgoEg ?ﬁéreo thggi g?gdinent of

t he present |nven g "GNt ngoperat ronT Fi gure

33 is a per SPRGLI Ya 1 Yhews bhl YAl LAl LR0cA-riRE! bliedy giﬁgphﬁﬁg (g ghlr uct ure

of Figure 32 I gure i S a perspective view o ch the

ink contaifiery3¢¢@andiBe)t Cafdbd 2AQ'ASLN sgpeﬁlbwn&o%rt he BAGSEA!

I nventi on.
subsequently to the LED lightening.

Figure 29 illustrates the light wvalidation
process (a) - (d).

Figure 30 figure 30 also illustrates the light

10 validation process (a) - (d).

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

Figure 32 illustrates 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 perspectlve 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 nent 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 a 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 5 of the
present invention. Figure 39 is a circuit diagramof a substrate having a

controller and the like, accordin%hto a further, enbodi nent of the present
i nvention. Figure 40F19%& i3 dF chaPIREESF Fd&eatiiay i9F 20 the structure

w1l o made BEU6iERCSRERBNBOT nENE <o BT OC R prREcht PR erbron 1n
Vechani cal St ruct ur o SORE ik o FREES 1'% o (et BEAMHE 1. 3 | nk
Container MUY DGR LLPRctdrd REEOLELAY B5VLCRurfhefPOhb8h1méREE™
5 of the present invention.
Figure 39 is a circuit 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

1 - Figure 5)

view (c) of an ink container according to

i nvention. n
cont ai ner acc
the foll ow ng
which is fac
and denountin
with 15 infor
herei nafter).

supporting ne
t hereof. The

nol ded with an outer

i s di spl aceab

(Figure

5 Figure 1 is a side view (a), a front view (b) and a bottom

ewpaFigure 2 is a sectional w3 de elevation of the ink

ording to the first enbodi nent of the 10 present invention. In
descriptions, the front side of the ink container is the side
ed to the user who is manipulating the ink container (nounting

g operation of the ink container), which provides the

user

mation (by light em ssion of LED which will be described
In Figure 1, the ink container 1 of this enbodinent has a

er,, 3 .suppor on.the lower portion at the front side side
0 s’fjepcﬁb?'r{)f%ebf %‘B‘é‘ft%ﬂ?‘s made of resin material integrally

|l e abo a portion o

the ink cqntainer 1iﬁidﬂ%ﬁ“f“ié(étéfﬁéﬂvﬁéa'Fg), a front view (b)

10

15

20

25

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
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
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
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
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

u]f.alSiﬂﬁc Hort %Tnie{]{e“ﬁ%i)ner' Jr_.idan the ink container

ai ners to be supported when

a first enbodi nent of the present

1



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, they are integral with the supporting
menber 3. By engagenent of the engaging pbrtion 5 and the engagi ng portion 6
5 with the locking portions, the ink container 1 is securedly nounted in
the ink container 1. The operation during the nounting will be described

hereinafter referring.to i The ottonlsurtgc of the ink container
1 e "0 or oviERssAPRe K LEGBENG BOFELIMRoPEPRKASHpAPy® whi ch port |8
t abl th k d . di head whi ch
T be descr PRREATREP cPRAREEL b Whim R S ARG her 1 o the
cont ai ner hol_lg_i ﬂ@a$a?ﬁtﬁegﬁgrsh 8£9¥h§bﬂe8 e}fhg 1 &go%ﬁ%g&%d‘] of t he

suppor ting por suppor ng e ata p ére the
o om o e SphbechySiied Briobf seshe std nghichostiey Baoe e
cal | ed "SQbStﬁﬁiﬁ"thgoléQﬁlnﬁ ?H£€18H§S géhéeshkoBshtaifgreheyation of the
ink container 1. An inside o he ink container 1 is divided into an ink
reservoi r chaggardd1yhinélintéd in the ink container 1. The
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 bottom side of the supporting portion of the
supporting member 3 at a position where the bottom
side and the front side intersect with each other. The
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
accomodating chanber 12 which is provided adjacent the rear side 15 and
which is in fluid comunication with an ink supply port 7. The ink
reservoir chanber 11 and the negative pressure generating nmenber
accommodati ng chanber 12 are in fluid conmunication with each other through
a 5 communication port 13. The ink reservoir chanber 11 contains the ink

I [ t hi [ t, wh th ti ti nb
Scoommaat i ng i ArnRBER 18 Shcbindateundn ek SpCBEERng o dns: FAPPIE
(nega;ive pressure.gengratj .nenber whi ¢ch ig a.fﬁrou é@ nenbe{.in.this
enbodi ment) nB& o?'sp <=geJ,'n |]f)eésfer‘é(b]g’fe LT 1T Ke*F ot T S ng the

nk by imoregaglion, JURGROLOUS HERBEL BHREhLOVAG! EnafBRR abe such a

negative pressure as’ i Ssu O provi ance w orce of

reni scus forngdel g 23utAechilfubheation N9TA! Eath bPReEeeRLALEE Head to

prevent ink | eakage fromthe Ink ejection portron to the outSide and to

perm ts inK egsmhhARch¥isht Hark03, Of 16 {18 ULl Ao e aharlber | 11f €T nal

structure of the ink container 1 20 Is not limted to such a partitioned
structure in cyht&inkhenknshRealénbaihi th@8edmbBaombRe , PRha¥eaBERRES

accomodat i ng chanber and the reservoir containing the

negative pressure generating member accommodating
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 1ink 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 substanti al
all of the inside space of the 25 ink container. The negative pressure

generati ng neans
anot her exanpl e,

is not limted to the one using the porous menber. In
the ink alone is contained in a 16 bl adder-Iike nenber

of elastic material such as rubber or the |ike which produces tension i
the direction of expanding the volune thereof. In such a case, the
negative pressure is generated by the 5 tension in the bl adder-Iike nenber

to retain thebing In.a further ex g teast r& of hhe i nk
acconmodat i on° 5P gﬁrfglgSn@?W Efeﬂagﬁ 9 f?gﬁf 8 m ?, §HE"t A& i nk al one
| s accommmdat ?9%29 Qg %&gﬁﬁké’”%%ﬁ §r88u&£-39 fcgﬁgfohsi%p%' ed to the

flexible 10

a ne e pressure |I's genera

Iy

made
n

&d. The bottom

portion of th&ﬂQEtESﬁeB%%?gSH? ?rthélvbiuﬂéoﬁ}\gf i thra &S’é n to be

detected 17 at a positron

a sensor 'S provi in the

apparatus, ascubbl PRedfsghtbed PReghial! £k) gbfbrdPedebgCthlg an i nk

renalnlng anount

en the“ink container 1 i3 nounted Inh the apparatus.

In

this embodi meBhsibheihNkneeBRhAHAS - IREMheMBELCELORe880A0hel EnkN the form
of a photo-sensor conprising a light emtting portion and a |ight receiving

portion. The 2R pofhir®éRetOeRamgebechediddstSanpdetobratheangrar ent or

sem -transparent

materi al, and when the ink is not

accommodation space is constructed by 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 this purpose. Referring to Figure 3 -
Figure 5, the 17 description will be nmadellas to the structure and the
function of the substrate 100. Figure 3 is schematic side views (a) and (b)
of the ink container according to the first enbodi nent of the present

i ti , 5 LI trati f ' f b t i ded i nk
conias hor” nelpRBRbRFLORS AT berRath ge o RrkhE) SeBhOLLE aRA EHE of i |

tai h i pn. Fi i . i di tJ | Vb.
Eueee s SnoplnbRabh e Crde SRAsErubENO0) FIGET 3 NS SUSRLE 10a

troll d i pk i . i . di t.
O o e BEAL Y eI FIaRR (BS LB EAOLAKEEn PhinbReakLbehs RO Mot
integral wthggh éeffe;gtnemba&mew5f19ﬁeha}ééga rchgn{,sﬁe&gh?g head 105, by
15 engagenents of the first engagl ng portion and the second engagi ng

portion 6 f ihfu&ﬂfaﬁ@ﬂ%afﬂﬁétioﬂﬁbh a@shbsekat8CkrB9188A1 bANtAeS and a
second | ocking portion 156 of the holder 150, respectively. At this tine,
in

a contact (copfrCE€htailRrDr QvéwiRsFidutdies hod dei e ddeged aRfe CONt act

the formof an el ectrode pad 102
of a major part of the ink container shown in Figure 3

and a view (b) as seen in a direction IVb. Figure 5 is
a side view (a) and a front view (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 1light
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 portion 101 such as a LED for emtting
visible light and a control elenent 103 fog controling 18 the light emtting
portion, and the control elenent 103 controls the Iight em ssion of the
first light emtting portion 101 in accordance with the electric signal

supplied through ihe connect or 152 and the gad 5 102. In Fi%ure 5, (a) shows
a state in whiBf SiOBE EMLttipH: PBFtiPBneARd1bRe| SOBEFOLNSLRBEREDSt rate 100,

it i d.with ing, I .Y I f [

i nf or mat 1 on shEn eRsCedpoEhey LiRBE PliapteRqoR BhRt LoF SENGLOME cont ai ned
the ink 10 ' ' | Lt i t th | that it

o conted wit AMhECbg-PaREToRLTH: 4b nleBFhafuel HFLRTRBPLRESCERI bt at o
100 is di : ' f ' ' h
suppor 1 ng. neveere) SaPREAsR EhEOHg choreRHAREEO B2 CRRl. e bal T

cont ai ner & gaRSt 14ty {igyies DOLs PURNEL £WkANE 15 WhaSh OB EEPSERe W 1

each other. At this position, an inclined s ace 1S provi etween the
bottom and frgphtebies18hehBe108NksCoBEalACENd - sdBSEBhREC10VWNEALt g first

| i ght
) coated with a protecting 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 not only to the recordi ng device
(and to a host apparatus such as a conmput&r connected thereto) also to the
user, by the first light emtting 19 portion 101 alone. As shown by (a) in
Figure 3, the |light receiving portion is disposed at a position for

the_light i ght dj t he F
i acent _an cREFEES e;einaﬁa'gg 2”&%" 5 “b?she%gifr? '°”w%$ %a?wéﬁér?he
hol der 150, aﬂl t the.t g m?l ﬁ gﬁ cone o E p%5|t|on t he
| i ght emni ssion gP tﬁSCFFY§P9| gh 8H1%F| BSF oft TOB F% ¢8Rt F8F1 ed, by

mhlch_the reCﬁég%SQigﬁvkﬁg iiﬁ ?ﬁaiﬁagheggﬁga co ﬂ i nformati on

relating to t cont &nt of the | i ght

received by therLiglbn! gHELKLN ﬁgegala 3akBn2ddht RR, arbX GAARAGLEND the

li ght emission o rst enftt I'ng portion arriage

bei ng di sposedangh BfCQHEeEaEQEEbQ” 8t EP gEQB”FHE hahder Q%oShQﬁH by 15

(b) in Figure 3, the user is visual y I n the “state of the light
em ssion, so BEaEhHSQEmEﬁB (Refll ¥RB chieinpedebmed redthBf ppeREhian,rel ating

to the ink container
the light 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 1light
emitting portion 101 with the carriage being disposed
at a center portion of the scanning range, as shownvby
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 the ink container 1 (i.e. whether
or not the ink container 25 1 is nounted gf the right position in the hol der
which is determ ned corresponding to the ink color), and. sufficiency of
the ink remaining anount (i.e. whether 20 the remaining amount of the ink is
sufficient or not). The information relating to them can be provi ded by

em ssi on or n&heeFPHILBANGf ampunti ght thadink isasuifarieptgler aeitdsi on
(flickering or the like). The control 5 of the |light em ssion, the manners
of providing Theé 1pfpsFakirenTRilAtiBe §eséhpBeBaRebei REPVaAen bihe
description of the structure of the control system In Figure 4, (a) and (b)
show a pref er §BLESLIERARE BOBr eMphEsdPrBpoEi thenlight 8paysri skadestRE 10

substrate 100, .a the first light emtting portion 101. For the_ purpose of
smoot h 1 eachi HOBE eREseight (EnfgkeEine pqthPokikRa 11 Pae FPBHESAI L L1 ng
pOr {100 30T b3 RpL0S hBchASLTR! RiE Gukabyh) BECpEERTANLA0 0T o0 210,
o L5 SoPese hRoiBes Bl 98, B, baRcRHBR fLteifghar U8 g 1 rst 1ion
description of the structure of the control 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 sanme 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 with a hole (or a |ight
transmtting portion) 150H to assure non2bl ocking of the optical axis. 25
1.2 Modified Exanple (Figure 6 - Figure 13): 21 The foregoing structures are
exanpl es and can be nodified as |ong as the predeterm ned i nformation
relating to the ink ntai ner 1 can be given to the recordiqf device and to

the user by the firstt19 giRFIERY 15T DRI EXPRIF M £3n will be
d t di.fied | es. FEj ' . Si L Vi d f t
Trew (b) o B BARIERcRS pPBYoRs: hadsBReRet PERL SRl PEOE S8R ed on the
i nk t ai s di t h [ 1 nbodi . L. thi | e,
directivity | Eesebuigeto’ Enbntpk.pohegmperetobRBChe S Eeb 2T ERE) fouard the

first Iight rf&@h%ﬁgﬂgf%%gg 3318 %Bdt¥18""ﬂ%gﬁt gﬁt %ie{%.sﬁ;%tt Eﬁppier- o

acconplish this, titude of the I'rs I'ng portion 101 is

appropri atel Yehp+d2hg" pbPedonanf12n RETRN ok %f'&? v?ilih@elﬂl%&% 49"
providing the directivity may be enployed. In e exanple of (a) and (b) of
Figure 7, theto some modified examples.

Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
mounted on the ink container according to the first

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 1light 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

| 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 elenent 103 and the el ectrode pad 102. Wth this structure, the
light emtted fromthe first Ilight emtt2shg portion 101 is not bl ocked by
the 25 control elenent 103, so that light is directed not only in an
inclined upward direction but also in an inclined downward direction al ong
t he surface of é E % sggﬁtrate 100. Figure 8 is a side view of the ink
contai ner il FU8FFERTHfig usage of the control | er substrate of Figure 7.

As will be understooq:,fromtt{:ls F| 2 ttée 5 |rset r}]g emttlng portion
101 dlrects the |ight notre IJSF i%h Jh l}"ﬁpé‘f eI d t he

user’ s obserxittgergttng 38 [BabOCokOPRL gsttrgt gtgaesttgg thies citation,

the first lig recervin spose across Flcal axi s

extending towaig,1Q yhe A VW%lieBé u&ﬁé£%¥ﬁod¢§fﬁﬁ“ £ dgpgan
receive the predeterm ne ormation relating to t contalner 1.
Figure 9 fﬂQ“f?r%t'iléhﬁ'Qﬁl¥t§H’ bbeeibat 159 dﬁ?@&@@rtﬁéaﬁﬁbﬁtoﬁo%sage of
the controller substrate 15 of Figure 7. This exanple is suitable to the

case that sengflylif, th8 tppetoriyAt aipBet9sRNEBlvarliOthe user's
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 detection of the ink remaining anount
includes a light emtting portion 117A ad a |light receiving portion 117B,
and when the ink remaining anount in the ink chanber 11 of the ink 25
container 1 is snmall, the light fromthe light emtting portion 117A is

fl ted by th i i ke. i t tected, 17, d t to th
Tt o5 oretorabvias parE1eRal 11", k. PhahhEbatatld albageterhe ine

shortage. In Eﬁgsigﬂbgggg£§§e'thﬁnléﬁggt?éﬁﬁr%ﬁ%§?75ﬁ$%i£{§&%78 is utilized

al so as a photoreceptor recei ving he ¥iFst 5 |ight

emtting portLQQe}g}n oggggggﬁtaggBtgg aggiaggasa%gg ggtﬁ?t t he presence or

absence and/ or properne nount e contarner In the exanpl e

shown in (2) pRAcEbcEHLELONLE riBeibiRgouhbaseqfit Ebgnd¥RS! FaLe,100 facing

inwardly to of the Ink container 1 is provide a control elenment 103,

and the figstlibﬁbteﬁmttihgg egtibﬁnléQltoagérhhe_EBECEhedspPaQa%Qa are
di sposed on the surface o ?he substrate 100 facing outwardly. Wth this

structure, theol agbbcenmthtegrécenteherf hbsenkbbdhhdl6reprbpeifeBar bion 101
travels also in the outward
the mounted ink 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 light

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
emtting portion 101 emits the light not only in the upper right direction
by which the user can visually receive t#e |light, but also in the | ower
right direction. The first |ight receiving portion 210 is disposed across
the optical axis extending in the 25 lower right direction, so that

predeterm ned infor qpitghoq: r el %tdvrég-&e d’tlh%ff\ﬁyttc’%r}it ngsglo cgn be bed
ve-descri be

transmtted to the recordlng evice Si

structures, gg %Egéftaﬁ?/?ggégﬁ|58ﬁfg H£59¥ﬁﬂt69n o&?ﬁbggnggr or nmenbers

whi ch may bl o I'ng aron axes, are

appropruatelymgﬁggggeghl@ de ﬁéBEﬁ”fﬁQ fﬂgﬁ?r 59@&1&59”5?Bﬁ§i¥ﬁeare
s t Re

provi ded, so that optica Irecting t the eye user and

toward the IlebtleSQeaxeag HEéthﬁﬁrébﬁlaﬁeiytb&@é&té&suﬁﬁé afiowever, other
arrangenents are usab y wh light”is directéd to the eyes of 10

the user and/ epeh@nyhanblyebt 11gReL ¥raAHsALEEL08. ak8 proviged?, sba) and (b)
shows an exanple of such a structure, wherein the [ight emtted fromthe

first Iight eghati ogtpoali aresdOdirscdingctedat@ 8hedagekedfpeReti on by using
a |light guiding nmenber 154

user and toward 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)). 20 In the foregoing, the description
has been made w th various arrangenents 2®lating to the first |ight
emtting 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 exanple af the _coptroller bstrate_ . nounted t he ink
contaizer. In°§hgpF8F888Fn8fe£§ﬁpFB?Stﬁg FEﬁQSiﬁylgpgsléct?gde 8&2 102 are

Gxanpl o) - but SKREBRPRr PiEy thR BrBkerans Haae 8657408 band.ifadageet i but ed
on the surface gtihos AYBSLEALEcaldR (ALAOUREETALEADARTROL LD NS Figure ).

d
Such an 5 arrangement 1S advantages in on substrate 100

whi ch may be %ES%QtQégwsdl %gaﬂgg}ﬁgg@ ihothaepigﬁﬂer gLe by Ts

contacted to the connector ( e suppressed even in the case t hat
cont act pffesﬁﬂkﬁnggméﬁlta‘ibvﬁtﬁalﬂ‘tﬂaes19n1tﬁaVbHﬂE't8_9tlfght bentfk | nk

Contai ner: Figure I's a perspective view illustrating an exanple of a
recordi ng headubBiktrakaviod ankehdfkyt Be caused by the load applied

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



15 which the ink container according to the first 20 enbodi nent is
nount abl e. newpaFigure 15 is a schematic side viewillustrating an
operation of nounting and denounting (a) - (c) of the ink container
according to the first enbodiment to the holder shown in Figure 14. The
recording head unit 105 is generally con2tituted by a hol der 150 for
detachably holding a plurality (four, in the exanple shown in the Figure)
of ink containers, and a recording head 105 di sposed adjacent the bottom

i d h ' ' . i he Lnk I, he hol d

R e K
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adacent the BekL a8, ogs bl hen"h I56x! 21200 SHRREHERILA LB T

path therebetyeelnefReExanpl e of usable recording head 105 5 conprises a
i quid passage constituting a nozzle, an electrothermal transducer el enent

provided in the |iquifl &aSEALE ofThe AR WIIRIITY HdASduser el ement s

supplied with electrical pul'ses in accordance wth recording signals, by
whi ch thergral cempr9¥esSaapphied éQsEQgéhéohgﬁitﬂtibfg? hi Avkdi1Basgage. This
e

causes a phase change of the ink resulting in bu generation (boiling),
and t heref or eelabtdpthermasutLafik@8cebyelement provided in the
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



which the ink is ejected fromthe nozzle. An electrical contact portion
(unshown) for signal is transm ssion provided on the carriage 203 which w ||
be described hereinafter, and an electrical contact portion 157 of the
recording head unit 105, are electrically contacted to each other, so that
transm ssion of the recording signal is exabled to the 20 el ectrot hernal
transducer elenent driving circuit of the recording head 105 t hrough the
wiring portion 158. Fromthe electrical contact portion 157, a wiring
portion 159 is_ext to the connector 152. Wien the ink container 1 is

d - f
P int ot to t rerSLiRdcrnl fn' MekGORRFELo0s Poar RiflachS 5BSeELR Lo Lo
b the hold 150 i L 1 fi t ] ti 5
fhe Tormof wiBFa BortERt 40ekiid Bt Bhonal P rnih ke fEP g Par o 0 T
i ted int i i . ti 1 i t m, of h hol
v ted i aonBolblhShol 8°BLG: RER' LRTa 1RS1 BB | PEAEOLTNG) 8o HREFUON TOlS

the [nner botigg 3RUEEACE: AL:T 1e; DOLIEEA(BY PhFLGHER BSELolfth this

state kept, e front side upper end eln cont al ner I's pressed down

as indicated ByraaE8VGP thBYn¥NAER ((6)1 Bk FogLAENes) ]l rpialegnid the
direction indicated by the arrow R about the engaging portion 10 between

the first engaghte Reptiothe 8pEntheiferGpperoekangspenki 9Ax155, so that
front side of the ink

container 1 is pressed 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,



cont ai ner displaces dowmwardly. In the process of this action, the
supporting nenber 3 is displaced in the direction of an arrow Q while a
side surface of a 15 second engagi nhg portion 6 provided in the supporting
menber 3 on the ink container front side is being pressed to the second

| ocki ng portion 156 provided on the hol d& front side. Wen the upper
surface of the second engaging 20 portion 6 reaches a | ower portion of the
second | ocking portion 156, the supporting nmenber 3 displaces in the

di ' " b h | ic.f f th ' menb h
Second ongagi i FBPE: BREE SfacRERERe J0R cRACBERERAY) SR KRRYLEM: fn 156,
Wth 25 thi t ' ' h I ' ti 156
elasticalI;Su?ggsg?ééc%%Egcgﬁggﬁﬁeﬁé%d?% gsaﬁg?ﬂg%ﬁgé%kﬁ?reg?{oho?hrough t he

supporting nea?sﬁlé?egﬁnﬁoofheﬁerfaﬁ SbfeaPhelne %gggﬁggkéggsa ﬁyis abut t ed

to the rear side o e holder 150. The upward enment of "t he ink

container 1 ignhgUPPFEESeIckYn bbﬁtibﬁsi55OSKbageﬁoﬁiiﬁntﬂé5fEEgﬁged with
the first 5 engagi ng portion g and by the second | ocking portion 156

engaged wig h thga§eR§NPoLbYSAI ﬁgaﬁerb?whé- sétonlihi8ckii B, Ebbeianunti ng of
the ink container 1 in addition conpleted, wherein the rnk supply port 7 is

connected wi t bsghengalelnii €HUEheOBe888AI 88gafingapdrifohhe.pagh 102 is
el ectrically connected with the

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



connector 152. The above-described uses the principle of "lever"” during the
nmounti ng process shown in (b) of Figure 15, wherein the engagi ng 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 1 is a power point
where the force is applied. The connectiasg portion between the ink supply
port 7 and the ink introduction opening 107 is a 20 working point which is
| ocat ed between the power point and the fulcrum preferably, closer to the
fulcrum Therefore, the i B ort 7 1is ressed agai nst the ink

|ty oducti o BREnPAITIBSCAFLAS dPPabEY of ¢ DRy TORhothl: LERBRIBY the | nk
container 1. At the connecting 25 portion, an elastic nenber such as a
filter, an ab%%FBtng naterial a packing or the like which has a

relatively high flexkﬂk |t ruc rOV|d%%_%p assyr 4?ﬁ %% %nk conmmuni cati on
property to prevent in age r &84 ST & élrrlélrggerrent and

TOUNCiNg | OPebBbLaRs BheathetRLLLE ok chELBbLEn1 R Lhotngpchugnsanenber | s

el astically detorne e re |veI arge rce e nounti ng

operationd s gomphet gd, eiQEtaE{a%ﬂr hOEL RGPyt 59%0%§?3§5g3g§d1% b the

first engaging portion 5 an € secon engaged with
the second enggpé8y RHdd ¥hd Mthting operation is completed, the

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. 1In 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



10 effective to prevent the ink container 1 fromrising away fromthe

hol der, and therefore, the restoration of the elastic nenber is suppressed,
so that the nenber 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 electrocomsbucti ve material such as netal to
assuring satisfy electrical connection property therebetween. On the ot her
hand, an excessive 20 contact force therebetween is not preferable fromthe
st andpoi nt of damage prevention and sufficient durability. In this exanple,
they are di spbeedPag af pbeisubhtratecabta RISHBEANpYRTYr6hPERetPuUl crum

nor e particularlf, I n the nei ghborhood of the front side of 25 the ink
contai ner, inth@iEreRinpgide BY Mechothom sdfeaQf ik GAMEMBRE: To
acconplish thj it |s considered to place 30, the pad of the_ substrate at a
postt on veryhbtetaat vElRe trote crabidftedctportaiesthe BRAHE | i

cont ai ner. ternativel 1t Ls.considered to_place.the pad of the
substrate onp*%% ?ﬁ%ﬁfr§¥%e05f£$ﬁe fﬂ?gcﬁﬁ 3iﬂ£r¥ﬁe51P€ 3&99%%2%F'homever,
sonme |imtati | S, I t he_di sposi | op. e;f] ight emtting
portion T01 gﬁ %ﬁ% gg%ét?@fégve fcﬁgé%ogfﬁi %Qég e%?eﬁ$§%§%eatﬁ§t l'i ght
shoul d prOperkﬂer&§§Bo§B€i$hr§£ khghfirst light emitting portion

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

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 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



receiving portion 210 and the eyes of the user. In the 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 i mediately
before conpletion of the 15 nounting of t3le ink container 1, and they abut
each other in such a state. A large nounting force is required in order to
provi de a satisfactory electrical connection irrespective of the surface

conditions of the fad gnd t he connector, with_a ﬁpssible result of 20
excessi ve for38SEPRIY ettt bR n@PRATRLRY Y e Atbhheetbr. 1n case the ink

| eak h ' ' he, .i nk | 7 d/
the ink- i ntroduct| oo tHEng MEOPLY F ISR BIORL TR THeAch  the pad

d/ th | [ | f I nk t ai :
wen the ubstiarsrrge PEPR 28 B 8pSeed XA THET Setafn. i re

o sengagerent catnibes oK LROEALEGH, L1001 LROLRE! InBlogREatbLy ofuie

appar at us nmay s exanple of the e

bstrate 10044 ' hey, § ' ' t bot t
substrate s100thg f'faﬂessﬂdgnemftﬁhénfﬁkneg?mﬁ@fel,Cga@ﬁﬁﬂ,ngt fifebot tom

side of the ink contailner i 5 the ont side o e ink container 1,
namely, at theopRERCHoPLLbhOPhEPERERRENREN NN H G DRI fC ©Pf forces only

at the contact portion in the state that

forces only at the contact portion in the state that
pad 102 is contacted to the connector 152 immediately
before the completion of mounting, is considered, it

10 1is 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



pad 102 is contacted to the connector 152 immedi ately before the conpletion
of nmounting, is considered, it 10 is such that reaction force (a upward
force in the wvertical direction) applied by the connector 152 to the pad
102, balancing with the nounting force applied downwardly in the vertical
direction, involves a conponent force of3zhe actual contact pressure
between 15 the pad 102 and the connector 152. Therefore, when the user
presses the ink container down toward the nounting conpletion position, an
addition of ink container nounting force for electrical connection between
t he substrat eSARSLEREE cLPRbY oFNE SUEEHRY fQBCOp (TharefFeun i%i98P%my be
quite | ow. V%e t he |n£ contaiper 1 is g ressed down, toward. the nounting

conpl etion po% ¢FHRIGREr EORRECTEPR PTRRAGEEY niS pPFPY bried ?BdeﬁﬁﬁﬁEBdmnth each

th th d ti dth k 25 t 156
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sliding the n the ¢ ctor 152) par.a surface of the 32
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liability of the

leaked ink reaching there is 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



| eaked ink reaching there is small. Furthernore, 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 arrangenent of the

el ectrical connecting portion described above is advantageous fromthe
standpoi nt of assuring the optical path 3n the case that first |ight
emtting portion 101 is used both for the first light receiving is portion,
for the eyes of the user, in addition, from the standpoint of the nagnitude

of the requirgd_ink ont er noun for assur apce of the electrical
contact state %ﬁdc?ﬁﬁyb?%t ?l ﬁc?F%%?go%?%§1 %?o i #h the | eaked ink. 20

The structure g%sﬁgg ggﬁigg Qﬁé éoﬂ {Hé £$£ %Hga g%ﬁége;ﬁéaheae first

enbodi nent or® exanp Tett s 1ot n Figure
14. Referringg ﬁotﬁggggf %Qg t he descrlptlon will be nmade as to this point.
Figure 16 is a perspectiVv view 25 (a) of another exanple of the recordlng

head unit for executiyg sthtbemr 8GO Fdiie- O atdHRN AU IR it l}‘? £d with
rrylng

the ink fromthe ink contalner, g%g'carrlage 33 for e recordlng
head unit;s angog oeefﬁpe%kaﬁpye%Mff@éfeﬁbeff&h £R8ka (lﬁslaércar“ ed on

the carriage. As shown in Figure 16, the recording head unit 405 of this
exanpl e is diffe)eaestroped hRece{iBéLéfe 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



150) described hereinbefore in that it does not have the holder 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 introduction opening 107 to 3 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 electrical contact portion
(unshown) for__sjgnal transm ssion. t he ot her hand, as shown by (b) in
Figure 16, tWBLEMADPayS BasnPed ghabhe SRBR{AEeshLPr ad7ShaNd PE provi ded
with a lever 419 for_fixing.Lhe, recordi 20 _hepd unpt_4 nd an

el ectrical coﬁ?icfnpgigFBﬁ £§8 t%%nﬂ%ﬂ?ggnﬁj?ﬂr h%ne#%ftgﬁ%agngontact
portion of th [ di h T arriage Al5 | | s rovi.ded with a
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portion 159 to are provided on the carri age e.” Wth this
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415, as sho b) in Figure e nounting portion t nk
container is eshafl tabednk! PntPbaulRIBRT opbRiRYIN0Y NeandOEREI Ng Operation

which is simlar to the exanple of
' connection between 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 jet printer 200 to which the ink container described
in the foregoing. Figure 18 is a perspective view of
the printer in which the main assembly cover 201 of
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



5 Figure 15, the connection between the ink supply port 7 and the ink

I ntroducti on opening 107, and the connection between the pad 102 and the
connector 152, are established, and the nounting operation is conpleted.
10 1.4 Recording Apparatus (Figure 17 - Figure 18): Figure 17 shows an outer
appearance of an ink 15 jet printer 200 i1 which the ink container
described in the foregoing. Figure 18 is a perspective view of the printer
in which the nmain assenbly cover 201 of Figure 17 is open. As shown in
Figure 17, the printer 200 of this 20 enbodi nent conprises_a_main assenbly,
a sheet di scRaVgBenta9fotheararfréageontThgeR b W0 RFWidedemdl y, an
automati c sheet feeding device %ASF 202 at the rear side thereof, a nmain
assenbl y covePPe¥atingnpapesePottien pddi BRichniRAlREG8r @mmj or parts 25
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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 sedquence 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



5 cover is closed or opened, a main switch, and a reset 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 t hereof 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 nuneral "1" omé hereinafter for sinplicity). In
this enbodi nent, when the main assenbly cover 201 is opened. A seguence
operation is carried out so that carriage 15 205 is automatically conmes to

the center position, "conha n exc gLng. po ition:, shown in the Flgure
) uher et ho BeEPPELRSE oROREE] FhrEiaRaR aF gxﬁﬁaﬁawﬁssagerat.on or th
i ke. I'n thi t,mih di d 20 h f f
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The recording heads corresponding to the K, Y, Mand C (black, yellow,
magent a and cyRAdu§hRka flexible cable 206. There is provided a
paper feeding mechanism including a paper feeding
roller, a sheet discharging roller and so on to feed
the recording material (unshown) fed from the
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 recofding 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



eject the inks on the basis of ejection data fed froms a control circuit
provided in the main assenbly side through a flexible cable 206. There is
provi ded a paper feeding mechanismincluding a paper feeding roller, a
sheet discharging roller and so on to feed the recording material (unshown)
fed fromthe 10 automatic sheet feeding device 202 to the sheet discharge
tray 203. The recording head. unit 105 having an integral ink container

hol der is detachably nounted on the carriage 205, and the respective ink
containers 1 are detachably nounted on the recording head unit 15 105.
During the redB2di % Bhe pFeeeTRingpBateThal . t A endt AT el an the
recording material by the abgve-described novenent, during which the
recordi ng hé&ﬂge@?%%tr?%%eiﬂ%stgﬁtBe?ﬂﬁd+%%d?ﬁ?ﬂgbﬁafg?i% VemeBh effect the
recording on a.wdth of the recordin materital corresponding to the range
of the ejecti%ﬂmigﬁt?@¥§13$ethgh?ﬁﬁogﬁiﬂﬁoﬁkéﬁé 0 ﬁj?gﬁéoﬁeriod bet ween a
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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
1 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



of the carriage, there is provided an ejection refreshing unit including
caps for capping the sides 5 of the recording heads having the ejection
outlets. Therefore, the recording heads nove to the position of the
refreshing unit at predetermined tinme intervals, and are subjected to the
refreshing process including the prelim3sary ejections or the like. 10 The
recordi ng 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 co ciors_are contacte 0 the bstrate
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containers 1.7 Adjacent to an end portion I's opposite the p03|t|on
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210 having a [light receiving elenent i's provided. Wwen the LEDs 101 of the
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of the carriage 205, the

example 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



LEDs 101 are switched on, and the light is received by the first |ight
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 light is received. In another exanple of the control for the
turn-on of the LED or the like, the LED 401 of the container is sw tched on
when the ink container 1 is correctly nounted at the 10 contai ner exchange
position. These controls are executed, simlarly to the control for the ink
ejection of the recordin Iyin%agontrol data (control signal)

to the respect®t@ Pﬁﬁcﬁﬁg%QSﬁgééggiﬁgp PhENGRPRIRESENBNY SPREAELARI 0
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carried out ywork area in the process execution of the CPU 301.

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.



processes which will be described hereinafter in conjunction wth Figure 25
- Figure 28 in accordance 5 with a programstored in ROM 303. RAM 302 is
used as a work area in the process execution of the CPU 301. As
schematically shown in Figure 19, the recording head unit 105 carried on
the carriage 205 has recording heads 1054 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 holder of the recording
head unit 105, ink containers 1K, 1Y, 1M and 1C are det achabl nount ed

cor r espondi ngf PFERREMPEE pebYi tRe, BRBREiRG 95 HRedEeceRdAngs heRsd i nk
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300 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

10 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

15 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

20 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

25 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,



unit 105 on the carriage 205, the connector of the 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 transmtted between the control circuit 300 of the main assenbly
side and the respective ink containers 141 Thus, the control circuit 300 can
performthe control for turn-on and -off of LED in 10 accordance with the

sequence which will be described herei nafter in conjunction with Figure 25
- Figure 27. _The c ntrol i nk e ect| ns %mihe recordlng heads 105K,
105Y, 105M antSIB2Re EOCE??lﬁﬂg%ﬁ 136¥ %?Bﬁgﬁh?hgo fE4PBI @E cabl e
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1, and a signal cative of the event 1s supplied to the control circuit
300. The contkalast&etibn39Pgnas ¥k tnbesgRsSE! bedshsp eisafl t6T thdl
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



responds to the signal to discrimnate the position of the ink container 1
in the carriage 205. In addition, an encoder scale 209 is provided al ong

t he novenent path of the carriage 205, and the carriage 205 is 5
correspondi ngly provided with an encoder sensor 211. The detection signal
of the sensor is supplied to the controlaxircuit 300 through the flexible
cabl e 206, by which the novenent position of the carriage 205 is obtained.
The position information is used for the 10 respective recordi ng head

ejection controls, and is_ used also for |ight validation process in which
the positions'®f Yﬁﬁf?%kfﬁﬁnf e stﬁ?%ﬁﬁ%g%%?%gPeﬁﬂ?ﬁﬂ tﬁFIFHBe descri bed
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figure 20 shopgratfer ¥akUESnPhiRt BNl ckprises four signal lines in

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 1is responsive



line wiring for signal transm ssion between the ink container 1 and the

fl exi ble 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 1 conprises four signal lines in this enbodinment, each of
themis comon for all of four ink contadmers 1 (bus connection). The
signal line wiring for the ink containers 1 include four 10 signal |ines,
nanely, a voltage source signal line VDD relating to electric power supply
such as for a eration.of a groyp.of funciion_elenepts for. effecting
ght “om ssi oh EBELEPBALcruPREiPRDeREeu thRcEPRE SoHbRtNEAPER or ound
signal |ine ; Lgn 1 | lyin o] signal (contro
data), the |I % ?eﬁ%@i%gltgc%gggﬁgﬁgﬁéggéaéﬁggsyéu?%%ngﬁéﬁhtaﬂ -off of the
LED 101 fromipnge &89Q hi&Lr¢gkt 300; and a clock signal line CLK therefor.
In this enbod%nen?? ?%ﬁrlg#g%g ‘lines are enployed, but the 20 present
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be supplied through another structure, and in such a case, the ne GND
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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



43 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 controller 103 conprises an 1/0O contro
circuit (1/O CTRL) 103A, a nenory array 44103B and a LED driver 103C. The
/O control circuit 103A is responsive to control data fed through the 10
flexible cable 206 fromthe control circuit 300 of the nmin assenbly side
to control the display driving of the LED 101, the witing of the data in
the menory atf@)tibgBthpdinkecerhaingrovhenctiat datahésnwrdtenaipay 103B
Is in the formof an EEPROMin_this 15 enbodinent, and is able to store
i ndi vi dual | FRerRENPEYR BFTaRelPAR aBd:if nEeadsovh LRerRfEPMat PEN rel ating
to the ink renaini anount . in the_inpk container ge lor information of
the i nk theroPReh HHA- PREGAE: O oAe rARRPERREL PRGOE nEBENEEPOROSULR as an 20
i ndi vi dual nunbe o% tae I nk,_cont ai per roduction. lot _nunper or the |ike.
The col or inf%?ﬂéf? fe sfﬂfifﬁgnpaFﬂlﬁﬁbgﬁdé? r FPREATA8E st 9192 nenory
array 103 c ngding to th ol gr._of g I nk_star g ineth I nk
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remaining amount. The ink container of 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/0 control



hereinafter in conjunction with Figure s 23 and 24 to 44 identify the ink
contai ner 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
menory array 103B or read out of it incladde, for exanple, the data

I ndicative of the ink remining amount. The ink container of this

enbodi ment, as described hereinbefore, is provided in the bottom portion
with a prism and when the remaining anpunt_of 10 the ink becones small, the
event can be SbFFEéFI}°3ﬂe%§c?5dab91ﬁ%aﬁ§V64 tfﬁP%ﬁQEﬁﬁe4rWQRRh¥n%n to that,

the control circui é enbodi n7nt counts the nunber_of ejections
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103C functions to apply a power
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 l1l03B 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



source voltage to the LED 101 to cause it to emt [|ight when the signa
supplied fromthe I/O control 45 circuit 103A is at a high level. Therefore,
when the signal supplied fromthe I/O control circuit 103Ais at a high

| evel, the LED 101 is in the on-state, and when the signal is at a | ow

| evel, the LED 101 is in 5 the off-states6 Figure 22 is a circuit diagram of
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 arl ¥ t he vol tage
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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 Y, 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/O 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



25 is atimng chart illustrating actuation, deactuation of LED 10
shown in Figure 23, in the witing in the 46 nenory array 103B, sta
plus color information, control code, address code, data code, are

in the order

in the contr

whi ch t he ser
i ncl udes not

1. As
rt code
supplied

naned fromthe control circuit 300 in the nmain assenbly side
through the signal |ine DATA 5 (Figure 2097 to the I/O control circu
oller 103 of the ink container 1 in synchronism wth the clock
signal CLK. The start code signal in the start code plus color information
i ndi cates the, begining of the series of the data signals, and the
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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
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
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.
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
not limited to the example described above, and, for
example, control codes for verification command and/or

continuous reading command may be added.

he code
i nk 20
re taken
when



containers fromthe main assenbly side through the 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

i nformati on, and therefore, the processing on the basis of the subsequent
data, such as the witing, reading of the subsequent data, actuation,
deactuation of the LED, can be effected only to the identified ink 5
container (that is, only to the right ink container). As a result, (one)
common data signal line is enough for all of the four ink contalners to
wite the data in, t@ra&hfatl@qqﬁélq_m%it%l'detd‘é LFditrélCiWq_E[f s
reduci ng the r U|red nunber of the signal |ines. be readily

under st ood, (Sﬁg? EoHRBAH aﬁtﬁ & §AHP afi AB FgeeﬁﬁﬁﬁhoﬁrFB@p@EPF&Bgof t he

ure_23,. the control nodes of

b f th k Fi
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are taken in only by the I/0O 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/0 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



i ndi cates the content of information to be witten in. 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 nay be added. 48 For the reading operation, the structure of
the data signal is the sane as in the case of the witing operation. The
code of the start code plus color information is taken by the 1/O contro
circuit 103A 5 of all of the ink containers, simlarly to the case of the
writing operation, and the subseguent data signal are taken in only by the

1/ 0 control cPPREFPL1684e8f fornEhenRCctyatiPRernHatNfigdeAEtydhdoBol or
infornat!on. VMSt IS, iffgrent Ls that, the [eadtdata a%ﬁ gptﬁutted 10 in
synchr oni zm w?th ?FEFﬁgeSf PREIPPPEPTE| LR KCPRIVACTLPB WL rtgUFE 23) after
th dd I §5.des] db h dd Thys, . the. 1/ 0O trol
e o e Ta0eThOTRECeRY, of Oy gRE R0 e BRSBTS St
anot her lnputeﬂggggvgvgg LQ?pﬁlﬂet D8a98L3-43 §%g?ﬁg £ERt ?ﬁﬁs of the ink

ed to € conmon ? a

contai ners are connec n-(one ata sTgna fne. As shown in
(tarni ng- o £ ForPEREEPRAY Lo Ve B hert ke |G E o shabedie 100 O
col or i nformaponche th6StofiePbit Q1EBG1t! 163£08hEBLtE! hAUDN 193Aakhr ough the
signal |ine DATA
to the LED driver 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/0 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.



fromthe main assenbly side, simlarly to the foregoing. As described

herei nbefore, 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 49 control codes for the atuation and the deactuation, as
descri bed hereinbefore in conjunction with Figure 23, include one of ON
code and OFF code which are effective to actuate and deactuate the LED 101
5 respectively. Nanely, code in tes ON, the /O contro

h I
circuit 103A out puts & Véﬁt nl%i’ln%%rmﬁrt?"l?éi IfE‘B“Hrq\Fe Of®SCI™ME descri bed
h i nbef i t 22 t t
Conti nuoust y DEFREEPHES . 1Pk bk fhhg Eoathof P8 B8 oEkfcfst e control
code indicateg 5§%§{§9ﬁeélﬁkc995rQé?tféicgifc&ggﬁ?QHtBgt?hgnmgpg signal to

the LED driver e out pu at e rs conirnuous nmarl nt ai ned

thereafter. T t t e uation of the LED
101 is after ggﬁéﬁ?fgkso?g1ﬁgn&%ég ? g&tﬁﬁ ?89u§g% f €ﬁ§he_data signals. In
the exanplse oaewtéa%ieﬂréonwslb&a&és(gitefﬂgté tbeGER&’”' ch the |eftnost
data signal designates is first identified, and hen e LED 101 of the

bllack ink K coaéptifielSifi é6REFiRer. Thas dyie1 40 & Q¥d Id¥ of@tion of the
second data signal indicates

flickering 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



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. 50 As will be widerstood fromthe foregoing
description, the flickering control of the LED is acconplished by the
control circuit 300 of the nmain assenbly side sending repeated actuation
and 5 deactuatign coptrol codes alternately for the id ntifieﬁ I nk
cont ai ner.  THANEGERRELARr PHALRE FHELC( ST ckbK| TOPLATNGE HLPATHARALLy
sel ecting the.c¥clic .ggrgggrof &he alte natiﬁﬁ con%rol go?gaj.lo 2.3
Control ProcesBtPENGEIRROENCTRPE ), §aRTFCA MR IR SBTTEages thart
illustrating Lol .prqogesses. rel ating t nount_i.ng .and de niing of the
I nk cont ai nergggééﬁﬁflhg o tlfﬂafoer %d’l‘orrrgncfpg?h% hseqalt:?gpﬁoeseentont})na\l/lelﬁ?l on, and
particul arly ﬁgggsighgn gﬁ&u éh ngﬂg %ﬁ ﬁya6£o go %ﬁgl ﬂgé the LED 101 of
each of the ink contalner gy %ﬁe con rgﬁ circu?? 38_ pVOV|8e gin the main
assenbly s dereI8CoRE06ESEnE ALY KHOHYC18885t85L8nkp wOthesnanse to the
user opening the main assenbly cover
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 contalners 1is 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



of the printer 201 which is detected by a predeterm ned sensor. \Wen the
process is started, the ink container is nmounted or denounted by step S101.
Figure 26 is a flow chart of a nounting and 25 denounting process of the
ink container in Figure 25. As shown in the Figure, in the nounting or
denmounting process, the carriage 205 novees at step S201, and the 51

i nformation of the state of ink container (individual infornmation thereof)
carried on the carriage 205 is obtained. The information of the state to be

obtained here js an_inpk r inin gnnuni or the like which is 5 read out of
the nenory arieddaBsEsd caRinERe FORCERE LAGrBEr CF 1RE PRARCRORAPHI ner. In
t S202, th di i N nati i d t th th ' 205
eathes the | RS CHRLBRREr dHERAnsRoR oG FBF B S abih g io BE RO BAE LR DERSI

. ti : : _ ; l ¢ . Chinat i :
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control . Flouse gfe! fedofhoityhELE GPK 065! g kalLn' iie SBHEELT

confirmation control rst, 1h 1, "a paraneter N

[ ndicat i va ofciAeaunisy oF LRE. hialnCABLERBEY ERae odsodeLbeifaRrl age 205 i

set, and a flag F confirmation t emssion of the LED _
correspondi Nnghyré nblLoPEMDeieRtiEDEs| Phe LARTBLRELAiInES bPiEhel ized. In this

enbodi nent, N is

color information (individual information for the ink
container), and the color information stored in the
memory array 103B of the identified container is

10 sequentially read out. The color information for the
identification is not used for the already read out
one or ones. In this control process, the
discrimination is also made as to whether or not the
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



20 set to 4 since the nunber 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 discrimnation for 25 the ink container is set to "1", and in step
5303, the nounting confirmation control i effected for the Ath ink
container. In this control, the contact 152 of the 52 holder 150 and the
contact 102 of the ink container are contacted with each other by the user
nounting the _ink container to the right position in_the holder 150 of the
recor di ng hea@l8@Fimipated,agnpengneoEbactbY Bounted; t t860fdp9t Re main
assenbly side s, descri bed ereinbefore, identifies the ink_container by
the color inf%?nﬁgPﬁnf#?ﬂdFQ Hﬁgyl?ﬂfB?nﬁPiﬁﬂo?gr hRePTRRaTEENt ai ner), and

h I i nf [ [ «10P3B_of _the_i ified
cont ainer i 5 ADRGBGELAD) B [§)r o5ticut T TReSeBl b6 Af ofRabFEH PoPothe
i dentificati [ . d : In thi
control process, eRar tHEEChEEbhbERaEe PRl ebf i than RECRLTRERSS  not 1t he
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read out after fhe start o process. In step . _ col or
i nformation haygreBpsRadhhecbPot-eofrOthat i £0' 81 tBARATBHL Oyligs been

it is discriminated that the ink container is not
mounted, the flag F (A) is set to "0" in step S311.
Then, in step S306, 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



different fromthe already read out piece or pieces of 20 information, it is
then discrimnated that ink container of the color information is nounted
as the A-th ink container. Oherwise, it is discrimnated that A-th ink
container is not nmounted. Here, the "A-th" represents only the order of

di scrimnation of 25 the ink container, does not represent the order

I ndi cative of the nounted position of the ink container. Wien the A-th ink
container is 53 discrimnated as being correctly nounted, the flag F (A
(the flag satlsfyln k= An anong_the prepared flags flag % % k=1- 4) is
set to "1" in Q%ebs$§650rlﬁénaé§€rﬁﬁe eh@ﬁe?ﬂ%%fb?etpﬁ E5APuREPBon with

Figure 5 24, he LED,101 of the ik container havi
correspondinggﬁﬁlé ISERIBIRAL1ioR 18 @Rﬁ?cﬂ%dtBnWh?%éﬁr PE 8gtd?§&rPﬁinated

hat the ink he_flag,F "o
tss"i‘i.;Tﬁeh”  Fite ﬁ%”%%s%gngﬁE &E’é’ra Pt ah 7501007 ncFbniaa BpeShetng fn
t 307, tl to_wheth I t ble A
TS Targer nSReNEERE AT, RES.p] SRRCRRA On/eEABE e ATt NE ) T Cho

variable An ';algehlggﬁgtaaaehyt beleaggeaﬁe SEbRRGUBRbS! 9031 £ B3OS IS

repeat ed. I'scrimnated as berng [larger € nounting
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Then, in step S308, the

is repeated. 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 S310, 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



discrimnation is made as to whether or not the main assenbly cover 201 is
I n an open position on the basis 20 of an output of the sensor. \Wen the
mai n assenbly cover is in a closed state, an abnornality state is returned
to the processing routine of Figure 26 in step S312 since there is a
possibility that user has closed the coves although 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 nmain assenbly
cover 54 201 is discrimnated as_being QE i.n the st eg S308, _the
di scri ni nat i oAPPE2RARE Bgrfboﬁhéﬁﬁero}1 BFeglgrﬁFn'tﬁ Tt §¥APLEgs F (k) ,
k=1- 4 are "1", .that the 101 ar | swi.tched,on or not.
If it is 5 d.SEP.ﬁPnﬁ%EB ?ﬁ§% a? P85§? oﬁgdngtﬁg Eﬁfguiﬁg AL REEP swi t ched
on, the proce ub step 02 eat ed nt t he user
nount or corrgapﬁy ?gﬁn % B?ﬁ ﬁﬁn ? rﬂ§r£8 Eﬁ% eéSWP% nEPSWBf whi ch the
LEDs 101 are;po d 10 or containers
il hgﬂ’{:h h8d Ofhed h@né%&érﬂé‘fﬁ peal?ﬁ{dfﬂ@\hen

is switched on e process’ operation 1S r all of the LEDs

are discrign ”éﬁgﬂri‘ﬁiégggbﬂé Wbt 6Reda 9 1n§ a8t 7Bk, Eﬂdkgg BBEEQEFLB?e d. Then,

carried out in step thls ro operation I sTconple
the process rghiRsnt 915N¢s Pi9cRESEAToAHEENCESROMRAIB1E] 94Res%8p Figure 28

shows
S$207, 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 S$102.
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
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20 Referring back to Figure 26, after the ink containe
irmation control (step S203) is executed in the

above-descri bed manner, the discrimnati®m is made as to whether or
control is normally conpl eted, nanely, whether or not 25 the ink containers
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of not the nounting or
containers are deactuated.

The light validation process is intended to
discriminate whether or not the properly mounted ink
containers are mounted at the correct positions,
respectively. In this embodiment, the structures of
the ink containers are not such that configurations
thereof are made peculiar depending on the colors of
the ink contained therein for the purpose of
preventing the ink containers from being mounted at
wrong positions. this is for the simplicity of
manufacturing of the ink container bodies. Therefore,
there is a possibility that ink containers are mounted
at wrong positions. The light validation process is
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
each other depending on the colors of the ink.

Figure 29 illustrates the light wvalidation

process (a) - (d). newpaFigure 30 also illustrates the
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denmounting process is properly conpleted in step S102. 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 5101 is started, so that process described in
conjunction with Figure 26 is repeated. 3en the proper nounting or
denounting process is discrimnated in step 5102, the process waits for 25
the user to close the main assenbly cover 201 in step S103, and the
discrininatioP.iﬁ nadﬁ.gs { 0 whet her Oé? nothége cover 201 is closed or not
in step S104.119RE6VSHEIFREM (PEPCTHR WREcri bR hation is affirmative, the
operation proceeds tq |ight validatiaqn pr.ocess .qf e S105. In this case,

i f the closing of thgswgg wna% egﬁpylgo@épufﬁlzgs géFggFgﬁ% € shown by (b)
in5 Figure 2 ' 5 | t] | ght

val i dati on, aﬁ%r%gggﬁgigéigﬁrgg ?ﬂ%¥?%wﬁ8%%€ é?§§¢s£§€e1§é5%%ﬁgted. The
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pr operl y nount e | n_ O_ talners are nounte co_rrect pos! ti ons,
respectival y. £1Ast i sqREDAEEERPing t BEre16NCH U €S vifen iR ifilk cONtai ners are

not such that configurations thereof are nade peculiar depending on the
colors of theohbkigeptplaedat HEr€hé HO&sitén PESPOSEyOL10w ink
container 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
cbntrol’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 l1light 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) - (d4d)

in Figure 29, the light is emitted sequentially, while



15 preventing the ink containers from being nmounted at wong positions.
this is for the sinplicity of manufacturing of the ink container 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 the user of the essent. By this, the efficiency and

| ow cost of the ink container manufacturing are acconplished since it is
not required to make the configurations of the ink containers different

from 25 each ot her, K depending on the colors of the ink. _Figure 29
illustrates tPR2PgYRg EEFiH§§?5ﬁ0np?gc@§§°féwlgafﬂ?9'néﬂba Hre 30 al so

Illustrates the 57 i val [datio rogess (a)_- (d). shown by (a) in
Figure 29, th l%%ﬁ%blgficgfr#g ei§€5g??f§fn§¥§r?§enBéPﬂggﬁr8ﬁ1the | ef t hand
side to the rj d.side.ip the Figure toward the 5 first |ight receiving
portion 210. éﬁg%ggﬁep§%gglé%ﬁfainer pl aced at the position for a yellow ink

cont ai ner cones oppog;‘(i %oybt%tfeljarr?e’l 5ot %ei'Ylin:onQ:%ritdeQ{‘ 17lGg a si gnal

for actuating the LE y€l 'ow 1 nk contal ner s outputted in order

t geﬁwate ggrsilge%hi:ﬁﬂgéﬁ&l? REGHEEAT At NE0pbEIBLGNT 8L OB, mBYeh PR sARNLT 0L having
junction wt Figure 24. en the 1 nk contalner 1Is
placed at thecogpaifét PAS! As0Bnowhen}! (B LhOPighBeesy! NgnBOLEHON
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



210 receives the light fromthe LED 101, so that the 15 control circuit 300
discrimnates that ink container 1Y is nounted at the correct position.
Wil e noving the carriage 205, as shown by (b) in Figure 29, when the ink
container placed at the position for a nmagenta ink contai ner conmes opposed
to zo the first light receiving portion 2990, a signal for actuating the LED
101 of the magenta ink container is outputted to switch it on for a
predetermned tine duration, simlarly. In the exanple shown in the

Figure, the ink fontainer IMis unt ed aé t he correc% 25 osL%Lon, so t hat
first light rERRFSLRAGTpBFTPRACYESY PRURFGRsTRAES| PRt PPr SAPPRLTERE. As shown
by (b) - (d) ,.in Figure.?2 the light is emited seguentially. . while 58
changi ng the BoerrudinEiantycPfrrnbihe tng tbhF o PRAE btRerY thfdere
cont ai ners argofggnigg é&ntgﬁﬁéfgt positions. On the contrary, if a cyan ink
container 1C s erroneously nbunted at a position for a magenta ink

contai ner 1M as showy tﬁi?(:ﬁ) Iy Fi t d f fhe ink
contai ner 1C which is opp Sed tzgs t ﬁg{re% ftg;z[e Illtl(énl%tErQeacljel%a}tﬁ'gm{port ion 210 is

not actuatged, ppyteskneni Bke COBES 8865 IMABUEL 88r #hiARREBAT 1BORRRLON s 10
switched on. As a result, the first [ight receiving portion 210 does not
receive the | aghtoahnbbRerPo£dgber theedi ght $41188t16A! peoBkEgl igi rcuit 300
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
S107, 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 S109, 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
S105 is flickered or switched on in step S105. 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



di scrimnates that nounting position has an ink container other than the
I nk container 1M (right 1s container). If a magenta ink container 1Mis
erroneously nounted 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 issmnot actuated, but 20 the ink
contai ner 1C nounted at another positionis switched on. In this manner,
the light validation process wth the control circuit 300 descri bed above
is effective to identify the ink container or ink 25 containers not nounted
at the correcPTpBELRFohS 9P1Pﬂet°nBﬁn?fﬁﬁcb%§rt?%ﬁ HB%SCHBPaﬁé§8nthe correct
I nk cont ai net nnugteﬂ % g He col or 39 cont ai ner
erroneousl y nbEnf@fd®t R Eeﬁﬁn Be foterrine a%?“%Eqﬁ% tFB1y actuating the
LEDs of the other.three cont ai ner n_Fj 25, after the |ight
valtdati on 5 bresbihEapRing of "rEihE AShFatoPr Hel PRER AEkBer A o
whet her or no{héh e%égﬂinéaghgﬁﬁtog pé&ffféﬁéﬁF' %ogg£ly conpl eted or not in
eri

step 5106. Wien't prop conmpletion o t“validation is

di scri m naf ed(céﬂf%ﬁfnéi?ié}{' ?909?%&26 'Th gﬂ%g_,so&%o?«%% g popgion 213 is

i ghted up green, exanpfe tep process ends. On the
other hand, ifeh8€ning amount is the amount detected by the control

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 S$405, 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):



ending is discrimnated as being abnormal, the displaying device in the
operating portion 213 is flickered orange at step 5109, and the LED 101 of
the 1s ink container which is not nounted at the correct position and which
has been identified in the step 5105 is flickered or switched on in step
S105. In this manner, when the user opensl 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 renount it to the correct position.
Figure 31 figure 31 is a flow chart illustrating a recording process
according to the entfddithéhifigist ipmhaddment dasahikad im & s process, 25
t he ink renainin%gannunt Is first checked in stegﬂs401. In_this process, an

anount of priﬁ?f ??EgdePE?nFﬁEEt £REATLAE BPTAL g5dHF8V6ﬂegh@njob_for
A S I e A
to check whether, .the repaini ampunt i § suffjcient or_not onfirmation
process). In ﬂ?E}B?oE%Eg?OPhggPnRrOVéﬂﬁan?ﬁg£hﬁDﬁﬁ?ri§laﬁe°gn%ﬁﬁt det ect ed
oy Lhe SonkT ShopGLECeha0Re Sy BoRRELRa®! o' BB FRLALHASamb0iT LR 21071
to the 10 prigtLp9oRhi"Bivo? whiEnP28! $n8f 1hBErE8AT HEIBLLAN while
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. 1In 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



process. If the ink anmount 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 1s other hand, if
the result of the discrimnation at the step S402 indicates a shortage of
the ink, the displaying device of the opgrating 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 (abnor mal endlng When t he recordlnﬁlé device is connected with a host PC
whi ch control 30t he F%ﬁ%rﬂPHQdHEGPEe°ft ejpReFenhi M RENAABANt 1fay be

di spl ayed on the dis e PC, .sinultaneous 3. & her Enpodi nents
(F hurs 52" pigriachost Bhel Fopngies, 8 adnet phdi rasut; Fbag vhthne

2?3@9?'5”?asé?ﬁe%ﬁf»ﬁ%sgﬁﬁagbﬁ Bwﬁoﬁ%ﬁap %5%?6%@2%1%339%%&8&?%ﬁthie;?ar
otati onal  pi RERWAP cHEDs YREChrSaFt Bbpd: er2rat hRPCEER.ERRRG the
pi VO I'C 5 NSert e on, I'Te u g the ink
con o ner B 0 S, SO YESRFIIPEE, L P05 T,
I's away fromp8e,5pLati PRE! 1RGHPt 15300i tPEaT t6whra the front side.
A light receiving portion 620 is disposed at a
position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the
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



| i ght receiving portion 210, and the first light 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
position required by the light emtting gprtion are different from each
ot her, depending on the structures of the ink container 20 and/or the
nounting portion thereof. In such a case, the substrate and the |ight
emtting portion may be disposed at proper positions. In other words, they
are not neceisaateq int thealnpprhbetitoémopbrtiori gfir thg2hplfiast fat es
structures of an ink 25 container and a nounting portion thereof according
to another ecfodueabad withhanpiakeAUPPhVeRerbnPP3) locatyd. inashehown by (a)
in Figure 32, the ink container 62 501 of this enbodi nent of the present
i nvention, isPObFewi BeatdAnt AE tBp inKecamfairar.tfe fFhektiBkdélwidh a
substrate 600 which has_ a |ight enitting Eortion 601 such as LED, which has
a pad 602 at FHEMWRHCREIPnSPALR: L8neSTRBLLIERE| tRRTeRAFYEPAg PO i on 601 is
actuated, the light is.emtted t rd the front, gid A Li h% recei ving
portion 620 i2053§§o§58 éF_Br°B6§$8i8ﬂ ?oFe?Ecﬁ?a?nghFﬁEOFigﬁ hyfrect ed
leftward in 1§08, F1guh8-289L3C68E 80r°09cRing 2RENTLRILAPIEASE LBE
at the complete 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



10 carriage. Wien the carriage cones to such a position, the light emtting
portion 601 is controlled, so that recording device side can obtain
predetermned information relating to the ink container 501 fromthe
content of the light received by the Iight receiving 15 portion. Wen the
carriage is at the center portion of theéscanning 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 [ 50 b 2 b h b

S SRR RGBTl ol e ek
setacranl | Dlgee B YA BB S SRR 1 d o
B 650 d
L, PRI 45 M AR R B SRR

portion of theshghdgiphs eEBANERLCHoPLEHoAg1 | DinPURPLYOROLH 507 ocat ed i n

t he botton1portPon 5 he I'nk cont ai ner, conmuni cati on

path is esf abhbﬁh%ﬁ!nghsbeéstm@ﬁn aﬁaellﬁrnéaigﬁal@SQefareresfngsdt%na rear

side thereof wth a | ocking portion 656 for |[ocking the ink container 501
at the conpl epe FRENWbAALPAS bEORNY i Akt B6nLAIREFNG01POEHEYNaPES (Totational

center) at the front side.
contacted to each other so that satisfactory
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 integral 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.



Adj acent the | ocking 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 |ower edge portiof5of the ink container rear side to
the rear side of the holder 650 to bring the ink container front side into
engagenment with the engagi ng portion 655 of the holder 650. Wth this

oAt (e Spher 20 BLC o ol g e LodlOF SERLAECT 01 1e,
(e o e B Bor B bRRGIHE Uchidl RREEn 207 pagbont e
contaL 11" 201 RGELALER PO5 ARRL SLYCINLE, MACKIR Bty

o 10 BP0 AN LB LR gt o18OpAgE LR RACT, o1

far ~as possi e af pR@Fpkhe polidtibanahn ¢pR! BkadPARikhe PoPOsRAhHe OPST ati on,
and i nmedi ately before conpletion of the nmounting of the iInk container 501,

they are conteaitedlt eiedwl totikehrovilded ondithef a¢lidivg circuit

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



el ectrical connection property is established therebetween upon the
conpletion of nounting. 10 The structures of the engagi ng portion 655 of

t he hol der 650 and the | ocking portion 656 and the corresponding structure
of the ink container 501 side, nmay be properly determ ned by one skilled in
the art. In the exanple shown in the Figése, 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 Iiniting, and it may be

inclined as in B . I rst nbodbn% N Fugt eégn t he holdertESO and the
structural neW%@ §T, &F 8 K E P Fg fot 2R 8aPFF§ €38 BGFGvi-d&d in the
head unit. EHQE %Eiﬁsggw%h% E‘D SX%HBb EhRUL n% 3! Ygture, and
shows two recording head unrts con alnlng caf ge s) 8ach of

whi ch conpri Sﬁéﬁﬁ@ehngt ¢RAt é}c@ﬁgﬂggl ﬁgﬁ!ai‘ohec%gﬁ‘@ﬁ&?ﬁﬁ& phich are

25 integral wth each othe ment , ~ one TtS'Ts a

cartridge forpBLagkohn f %Eg otge ight® ?eﬁéé%&hggﬁoEQEOXebhgw shagent a

and cyan |nks 65 The e provi mlar structures

correspondj ngptgviyeh i‘nsEﬁéchéighbbghbbbsofeah@db@E@he khg control circuit
for the light " emtting portion 601 disposed on the front side may be

provided 5 atparpiener ofOthki ABvemehiierhfngd bei theFeareiagel 2os5a control
circuit is provided on the driving circuit
Figure 35 is a schematic 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

15 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.



substrate having an integral recording head 605 ', and the wiring is
extended to the light emtting portion 601. In such a case, a driving
circuit for the 10 recording head 605 ' and the control circuit for the
light emtting portion 601 are connected with an electrical contact portion
on the carriage through an unshown el ecte7 cal contact portion. Figure 34 is
a perspective view of a printer to is which the ink container according to
sai d anot her  enbodi ment of the present invention. The same reference

t”ﬁgerela'e?reﬁfs'RJ?ES%IEE%%?%&%&&&%??%n%—?l. ShE" ol Endibsdmoont | “and (e
Figure 34, a PR Bhntat bt Sooietadn: B 1dk aﬁf"%ﬁeéﬁﬁ% Seirg "
rmgent and yalt obr PRk a7, 27 ﬁﬂfﬁéﬁ%@%‘@x@%‘ﬁﬁw%“ﬁ s "o Cthe
recordi ng heﬁ&%ﬁgéﬁﬁgo %?g 5?% Efﬁi; ré%@&vi eggg £f ﬂ@ewﬁf pcontainer,

as descri bed |s prov as & separate 66 nenber

fromthe subsigajfrelpdatibs HFEM r£Gt S e 604 atehPeahrony side

when the ink container 1s nounted at the exgaange position. Corresponding
to the positépnRé s88nk rané;ég@f fRECENHPDa Ol LR WHEn | €ne provided in

t he nei ghbor hood of one of he end

carriage faces such a position, the light emission of
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



portions of the novenent range of the carriage 205. Figure 351is a
schematic side view (a) and a schematic front view (b) of an ink container
according to a further enbodi nent of the present invention, to wherein the
first enbodinment is nodified by placing the substrate and the |ight
emtting portion at different positions.esin this enbodi mrent, 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
enbodi nent, the substrate 100 is provided on an inclined surface portion
since doi ng s%;?%eﬁr%¥eF%%l%ﬁ*?%ﬁh??E¢1%¥aﬂ%pﬁ?%ts%?n%b995¥éﬁgﬁry connect i on
with the 20 c rria de connect.or 152 the rotectlgnkfron1the i nk, and

the substrate %503 gmg finetfedlidhh $MLELIRGROLELOR 00D 4F t he li ght
tt t t 59- 2 t hat t | b
ransm ttod (AeresErdesrnd CERFEsERESy pEns prérafing cboftgh all SE 0 bace
t f t t 2 al
Phe ik cont SBeFipnaP [REastyses bs £X £06 I “‘“‘%Qgeﬁﬁreéhgiﬁ?gemt? i ng

portion 1Ql igs@fty Qﬁeﬂn5§g€1$éﬂ%tuﬁ§e9é£§ﬁ&eghé %ge front side. A
| i ght receiving portion | Sposed at a posl receiving the
light which panipulation, for example, exchange of the ink

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



5is directed to the right in the Figure adjacent an end of the scanning
range of the carriage, and when the carriage faces such a position, the
light em ssion of the light emtting portion 101 is controlled, so that
recordi ng device side can obtain the predeterm ned 10 information relating
to the ink container 1 fromthe content & the received light by the |ight
receiving portion. Wien the carriage is at the center portion of the
scanni ng range, for exanple, the light emtting portion 101 is controlled,
by which the user is,nore 15 ag il ble to see the state of lightening so
he 1374, gPaf ]

that predet eP¥PHER fiif PrE: FRYPCLd FHRP1HKTYRBNVRPREIN13Ban be
d by_th t d
Sohenat o frofoupEnPELfher 1R Fircleh SrheteatanRbRRELaEEY: o a modi 11 ed
nbodi t of | th d h ti 101
gndotLgEnsugsF ? ngggiysg 88 ?eﬁSP?tkﬂgnér gfn g %ﬁ gécggegfgelgP t he
operati ng porﬁb@”o%“%ﬁt%BﬂechEF%ﬁQ%a%QS§ﬁaﬂignﬁoﬁ#ﬁgd Ege fgerating portion

3M bei ng the portion mani pu e u e func I'ons and

advant ageays EEESEHingfhEQhSwﬁHEdeEEE?rQEStéQe ﬁaHEmaﬁﬁ 5B&nh@h§IOI Ng

enbodi nents. When the“carriage is aced at the center portion of the
scanni ng rang@ireb®iofXaMdwevdPe thd r@éfaﬁﬁllqw&wid@r&swl is actuated,
o

and therefore, the operating portion
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 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



the supporting nenber 3 is also illumnated, so that 5 user can intuitively
understand the required manipul ation, for exanple, exchange of the ink
contai ner. The operating portion 3M nay be provided wth a portion for
transmtting or scattering a proper anount of the light to facilitate
recognition of the 10 illum nated state ofothe operating portion 3M Figure
37 is a schematic side view of a nodified exanple of the structure of
Figure 35. In this enbodi nent, the substratel 00- 2 having the |ight
emtting portion_101 is disgosed on a front side of 15 the operating portion
3M of the supphBFEiAg hEABein3theTherm g rafasebter n@ndybBerat e100- 2 and
the |ight enittin&.gortign 10i are cogneﬁt d,wth each_other, t raugh a
hol e 3H for meb®FPRTPHBILLABESHOPL Foftt Bf SERE<S ubﬁ%F?PﬂgaﬂgnﬁﬁrsénH 4 wiring
portionl 59- 2 i Long th uppos t i ng, menber ording to this
exanpl e, the gé?resé%ggﬁtg Egﬁglgﬁ e(;e{é %83 jfr/ﬁ hgl(?fll%u? ef%éi%é%b éejkprovi ded.
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may be used, substr rrng p I on 2 and the

substr at e100- r2cpd 1R HQSdiﬂ%eg??Eégﬁngﬁra tBrkR8geoBBY0! RileRMRd RN, the
quid supply 69 systemis so-called continuous supply type erein an
amount of theshaKtehesERArgH! traySybst aninélddrriage 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 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



continuously supplied to the printing head with the wuse of an ink container
separably nounted to the s recording head which reciprocates in a

mai n-scanning direction. However, the present invention is applicable to
anot her liquid supply system wherein the ink container is integrally fixed
to the recording head. Even with such a Bystem if the nounting 10 position
I's not correct, the recording head receives data for another color, or the
order of different color ink ejections is different fromthe predeterm ned

order with the result of deée iorated recording quality. 15 The present

i nvention is 33%??8%5?@1?8 Hé?ﬁer continuous supply type, wherein the ink
containers are separate fromi.he recordi.ng heads,. are.provided at fixed
positions in the reC(')I‘;itl I N c(?reg\ﬁlélg, og’r?dgatc{hleog‘f ililegﬁuism?m (?ﬁﬁé‘l'er{gtr s"%nd the
associated re ' ree2 o} y su V. inks to
t he recordingggﬁgggg.gﬁﬁﬁg?ﬁe Fa??gcgﬁfgéﬁg?g %%#QﬁfTéRFFuP§%6%ﬁ$€ bet ween
(he ink contaigpaidnt NenbREoLs! NenECRdoRRYenber £5" 8L 2BnLNBof SCOT di Ng

head or carriage. Figure 3 a perspective view o printer 5 havi ng
such a structyae; AGCPREI PnPidnf Yihhear €9DPHE "BRbvEL abBerphegeNt

invention. In this Figure, designated by 702 is a sheet 70 feeding tray in
the formof ajg¢grectmett®Ng pBLtions 101 are provided on the

respective fixed containers 701K - 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



recording materials are stacked thereon and is singled out during
operation. It is fed along a fol ded-back feeding path to a recording region
(unshown) where the 5 recording head is carried on a carriage 803, then to a
sheet discharge tray 703. The carriage 803 is supported, guided by a

gui ding shaft 807, reciprocates along the guiding shaft 807, during which
the recording head effects scanning and recordi ng 10 operations. The
carriage 803 carries a recording heads of respective colors. The recording
heads have internediary containers 811K, 811C, 811M and 811Y contai ni ng

bl ack ink, cyR&R9nks jetied | wkth P \REFYM Ao IE oF EpeRiRVRI y. The
Intermediary contajners are _supplied with the ink fromrelatively |arge
capacity fi x‘é?jf%%Y%i%e‘?‘Ea%lﬂﬁgm%ﬂy TRe bt i VEPSTE Wi cW%Y’ede%et achabl y
nmounted at a fixed portion of _the apparatus. . Designated by 850 is a

flexi bl e fol IDVETPREY CHYREYRESD HEFFEME eR Y RNRREYNS LR ot age 803.

The follower_jin electric. wirj ortion for ranspmtti electric
signals to tﬁ%&r%é%ggéFﬁéférééé} n%gﬁgg Sa%%&W$£éF%#I %%9%%?r$§15, and a

group of of Nkagubdlyclybes &é%ggggiqu{égfu,ﬁbé‘heréegi%édCQEt@ﬁ@erS. to the
y contal ners. The p o he suppl'y tubes 17s rn fluid
comuni cati Ona¥hd Fathle add ARIOh Eofrdixed FOMMRI Vel 1QFQUUmemsHown 71
of the ink.
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
liguid, 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/O

25 control circuit (I/O0- 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



comuni cating tubes. The recording operation in this enbodinent is simlar
to that of the foregoing enbodinent. In this enbodinent, however, the |ight
emtting portions 801 5 having the function simlar to the above-described
light emtting portions 101 are provided on the respective fixed containers
701K - 701Y. Correspondingly, a light remeiving portion 810 for detecting
a state of |light em ssion during the 10 mai n-scanni ng operation, is provided
on the carriage 803. Wth such a nechanism the presence or absence of the
i nk, the presence or absence of the nounted ink container and/or _the

proper ness of CPRETABURLTRBLBf 30RaRROvIdeRein| Koy BathapREpEPIPIRIAE701Y is

detected 15 ip the nper _simar to those described in the foregoing, and
t he predeternghﬁﬂuggﬁFgﬁlfiﬁﬁ?g}?oﬁ§blﬁréoﬁarried out. The user can observe

th tat f i ght ' ' of t | t 1 tti t. 801 d

thngf grg ?he i Irng]or rrétrr:@ﬁ)l ?%lg’ﬁrng%t:’é %hélé’ﬁ%gpntslhg%z%(ﬂqli?g% cpd’r’l{eoﬁager. The

fixed tai o] f ] - t, t whi ' t di [

et achabl o SRates B5LRag8 8 cPhe PEENTIGH e X240 £F (b5 BRLyn S TR
a h such . . o

Sopl foabl & t ot sahbewhall tie>Pthhal lohif1 FO8 ALAR Eno FGLoShEHELTCS SLP

type as vell ?§réﬂi£h?0 RNiknyeus SYER! YebyPe UsdieddlE, tithén {rk the
pi t-stop-supply type, the recording

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

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
jdentified 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



72 head is provided with an accunul ator for retain a relatively snal

anmount of the ink, there is provided a supply systemfor intermttently
supplying the ink at appropriate timng to the accunulator portion fromb5
an associ ated supply source which is fixed in the apparatus and which
contain a relatively | arge amount of the74 nk. The ink supply system nmay be
connected only when the ink supply is necessary to the internediary 10
container fromthe fixed container. Alternatively, the internediary

t ai d.zh t ted with h oth
Chrough a so Bhoi i- vatveSdr L rafeiy %59%?9h”‘9¥§19§5%§$€$fé§ to be open and
close to connggéhegglgr 0989 #lcge 8L 81?9%reﬁ£ é Anot her pit-stop

type i s usabl Frern ermne ary contar ner® por P8n is provided wth

a  gas- "q“'ddeB?iﬁ%Réﬁéghfh&@fﬁﬁn@a§6§§, QOthenBumbhl! forthe alr in

t he container 1s suc rou o supp e i hRk%into the

i nternedi ary 39?f981§hge£%eF?ﬁ”éﬁd38FFsof Ehécﬂtb df@grgﬂbof a substrate

having a contro ' ke, according to a f urther enbodi nent of the
present invenitgpecfSven@¥ilorsmhPeSthbIitBan§bRefO8! ERbLET 1403 conprises an

1/0 25 control circuit (1/0- CTRL) 103A and a LED driver 103C. The 1/0
control CerUFig&9§A4@th&hﬁ$,tﬁﬁblﬁg%pectlve command discrimination
portions 103D have the respective individual
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,



101 in response to the control data supplied fromthe 73 control circuit 300
provided in the main assenbly side through the flexible cable 206. A LED
driver 103C functions to apply a power source voltage to the LED 101 to
cause it to emt 5 |light when the signal supplied fromthe I/O control
circuit 103Ais at a high level. Therefors when the signal supplied from
the 1/Ocontrol 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 the
off-state. This_enbodinent is different fromthe first enbodinent in that
there is not 3?60?Hea EAHEnB?WmQPﬁaQaﬁﬁéﬁg EVRATLECHART| RPLPRAti on (col or

I nformati on, L iing ié S not stored in_the nenpry array, the 15 ink
cont ai ner can BB FOLAeFr 183, TPNRUERBE 181T8PLY n819P@Lnt i fi ed i nk contai ner

can be actuated or d actu newna Referring.,to Fi ure 40, s wll be
descri bed. An 1/0 co aitrﬂrrdcaﬂrt ri?‘ftlt e =il Jded i nk

container 1 rggel xgmtm £E1 B U3na 2PhgOb ok LRI OLOBLI 00y CpRLRO! code is

supplied mnth croc malrn asse y sPde contifol  circuit

300 through atﬁégﬂékalégseﬁﬁi éf&guégngp%l18g%§?££C558n£50£h8'Eﬁﬂ't 103A

i ncl udes a comman I Scrimnatron portion recogni zing a

combi nation 0fohP8ifAEOL hBYChBR! bENARLEELIPCcEMPAERE with the

color information (individual information) 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 103B 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



code as a command, for determ ning actuation 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 conmand discrimnation
portions 103D, and the conmmands for controling the ON and OFF of the LED,
for the 5 respective colors have the arratfgenents shown in Figure 40. Thus,
the respective conmand di scrimnation portions 103D have the respective

i ndi vidual information (color infornation) in this sense, and the
i nformation |§% ared w t he co# ornat ogeof 1 the i nputted
conmand, vari 939 %r%fl%ﬂg 5?%e 1) ??%I % PYHRRSet 3F ER%nple, the main

assembly {1 3o OPL "SF PhENaLhge ShE! ng 088115158 B quplor MRl | on bl us

control |ca Ive of for turnin D of the ink
contai ner 1K, 1s onIy the command di scrimnation portion 103D of the ink
contai ner 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 nmenory array 103B is not

necessi tated. The conmmand di scrimnation portion 103D, as shown in Figure
40, may have a function of discrimnating not only the commands i ndicative
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 command causing a particul ar col or
controller 103 to output a reply signal. As a further alternative, the
command including the color information7nd the control code sent from5
the main assenbly side control circuit 300 to the ink container 1 may not
be directly conpared with the color information (individual information) in

the ink container..l rds, the inputted command is converted or
processed in ?%&Fc%%té%éiéﬁﬁl * and the 10 val ue provided as a result of
the conversion is, c . W Dﬁ e er.m stored in the

menory array 10381(’)r ghfegfﬁgln%%%%gl sc‘% réjeﬁga ?%%Wo‘?ﬂ%ugﬁaﬂ%% ?néner, and
only when the LesHiin®f £Q5PAS orr 5+4 0o F N L £get erm ned
relation, 15 t%e f%I??sagggﬁ%ted or iﬁggﬁuéiéggpgg %&f%rt %&ugﬁternative,

the signal segéntsPiers NerdBidr26585DY Yt Mi€at Se CORNEFEEH £418T OCESSed in
the controller 103, and the value stored in the nenory array 103B or the

conmmand cant r bcPAIh§NapPabhtes i £61 wle § ORYFaEEEUST e DEOELSSET 1 N the
controller 103. The <converted ones are conpared, and only when the result

of the conpartéRtaéps€sPPESSoh@itidetdr et Biqui@dconithdhépy, the LED is
actuated or deactuated.
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 l1light 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 means.

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

containers are detachably mountable at different



Whil e the invention has been described with 25 reference to the structures
di scl osed herein, it is not confined to the details set forth and this
application is intended to cover such nodifications or 76 changes as nay
come within the purpose of the inprovenents or the scope of the follow ng
claims. 77 WHAT IS CLAIMED IS: 1. A liqui™ contai ner detachably nountable to
a recording apparatus to which a plurality of liquid containers are

det achabl y nmountabl e, wherein said 5 recording apparatus i ncl udes appar at us

el ectrical contagts corres onding.é équ| cont ai ners espectively,
photoreceptorpﬂﬁéﬁﬁo?ﬁr V§8£F§Pn§ f gﬁ?cor Hgaipg?ﬁéfPFcleF}BGFF connect ed
wth aline “%b§3r5§ f€§9£¥c83n988£§gt¥‘égr§ongo§89§ fHS ghectrical 10

contacts, | CIUI I ner resin a C al ner ri cal cont act

ot or LLE?LLVS%%Q?%C%%?%?%%@%%pa Sﬁé?ﬁ‘*'?l? "Bh8HOPSEaPar ferada
Lg;g;g?f;gnfgfoﬁgﬁggg%gﬁhg iﬁgﬁentahaean ﬁlébg?i e%£§hﬂﬂ B8hhkEPeqd
g em Ssi on of Ight emtting portion
in response t@ien 501iﬁépﬁﬂﬂeﬁ<:§sbebmeﬂ1§l SbARattead,cehi ¥8iaf
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 position detecting 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 means, 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 liquid container according to Claim 1, 2 or



20 individual information supplied through said container electrical
contact and said information stored in said information storing neans. 25

2. Aliquid container detachably nountable to a record

ng apparatus to

which a plurality of liquid containers are detachably nountabl e at
different 78 positions, wherein said recofding apparatus includes apparatus
el ectrical contacts corresponding to the 1liquid containers, respectively,

phot oreceptor neans for receiving light, and an el ectri

c circuit connected

h I whij d h d |
Contacts, sard'lF ﬁraleéﬁﬁ‘“’ﬂ# #Bhgh <P nfomoR Tk spABRCERE P Ebal cont act

electrically oSIRNEGLARLE LN L) eeeglegg_ PofcBBRE BHUAgfeR

i nformation S orin Ion storin I VI uaI

i quid cont al pep;a3 thEEaﬁﬁbétb?Q REEV: 8001 0 neBLhLAg,

position detecting neans, contro

a 10 an
% %#grnatlon of said
Ilght toward said

or controling enission of light 15

of said light emtting portlon when information indicated by a signal
i ndi cative of individual information supplied through said container

el ectricalg contact and said information stored in said
nmeans, are the same. 20

i nformation storing

5. A liquid container according to Claim 1, 2, 3

or 4, wherein said liquid container contains ink.

10 6. A liquid supplying system comprising:

a reccerding 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

20

25

which is commonly connected with said apparatus
electrical contacts; and

a liquid container detachably mountable to said
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,

a light emitting portion for emitting 1light
toward said position detecting means,

a controller for controling emission of light



3. Aliquid container according to Claim2, wherein said |iquid container
has a plurality of such electrical contacts. 25 4. A liquid container
according to Caiml, 2 or 79 3, wherein the line which is comonly
connected with said apparatus electrical contacts transmts the signal

i ndicative of individual information. 5 580 A |iquid container according to
Caiml, 2, 3 or 4, wherein said liquid container contains ink. 10 6. A

| i qui d supplying system conprising: a recording apparatus including, a
carriage, appagatus.electrical, contacts,correspondi to,.the liquid

cont ai ners, réépég%gv F??tlgmﬁﬁg%BﬁeggﬁFﬁ?nngégg %BEQFESE%QPng light, an
el ectric C'rCEh&i?QE?ﬁpﬁgdam%Epng%liﬂﬁi &@iﬁ@ b §RATPILYaGoNnected with
sai d apparatus “electrical contacts; and-a rquid contalner detachably

mount abl e 10 $AE8rnal16A" 6hpGT1eakArbLGH fa?8NEBRRREnbRCLYHLAG cA1CONt ai ner

el ectrical contact electric y connectable with one of said apparatus

contacts, an kpheaBRl hAA §h9GI RAFBPMALEBnSEEbLBA &h kgadt i ndividual
i nformati on of said |liquid container,

5 information storing means 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



25 a light emtting portion for emtting light toward said position
detecting neans, a controller for controling em ssion of |light 80 of said
light emtting portion when information indicated by a signal indicative of
i ndi vidual information supplied through said container electrical contact
and said information stored in said 5 imflormation storing nmeans are the
sane. 7. A liquid supplying systemaccording to Claim6, wherein the |ine
which is comonly connected with said 10 apparatus el ectrical contacts

transii s theos! gaal ohodkgaLVEo B akPol VAUSLCLBRBETRR Q0o A

manuf act uri ng ne nanu acturin cont ai'ner getachably

mountabl e to gorecghdipg- 2ppaLat ysale e 1&u9iuiﬁtb£¥a9£oh' gi d contal ners

are det achabl nDunta e at ferent positions erern sal recordi ng

appar at us 'ncégﬂéslﬁﬁﬁﬁaaégﬁtafhﬁftrbcfi%HQ”éﬁfiﬁlﬁggg ?QBH'EQrtO the

liquid 20 containers, respective phot or ecept or recei ving

light, and aneﬁi@ﬁiﬁgcligﬁﬁutSWSEGn§8i§d o¥4 tioR heﬂéc%@hghmeansonavnly
connected with said apparatus electric ? contacts, said liquid container

conpri si ng t heoatepslet: £8b S6RPAO6LNPgaehi §¥i&nCoAt 2iiGRE bACkHEENg a

substrate, said substrate having a container electrical contact

electrically thghecembteimyt popbton when information indicated 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



81 of said apparatus contacts; an information storing portion storing at

| east individual information of said liquid container, a light emtting
portion for emtting light toward said position detecting neans, a s
controller for controling em ssion of light of said light emtting portion
when information indicated by a signal i8%dicative of individual information
supplied through said container electrical contact and said information
stored in said information storing neans, 10 are the sane; and injecting

ink into saidwi%%u%dlfggtaﬁggﬁ.ig.c yf%agéyﬁ%ggegeégggagéggrding to Caim

8, 1s wherein't ine which 1s comon onnected w appar at us

el ectrical cogbgetseisageabisithe shoples! NALAtEYEOL ! pohxadual

i nformation. 0. Acircurt board for a liquid contal ner Ich container
i s detachabl yoomppisbhg:to a recording apparatus to which a plurality of
liquid containers are detachably nountable at different positions, wherein

sai d recording appar a ontanedes13pRraidaUS céntlcdc dlldctiricdntiet s
corresponding to the liquid containers, respectively, photoreceptor neans
for receisvi ngohh@btabBadwath ebeet 6f Cs&id Cappacornectedt82twith a |ine which

is commonly connected with said apparatus electrical contacts, said circuit
board an information storing portion storing at least
individual information of said liquid container;
a connecting portion for connection to a light
emitting portion for directing light to said position
10 detecting 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 means, 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.



conprising: a container electrical contact electrically 5 connectable with
one of said apparatus contacts; an information storing portion storing at

| east individual information of said liquid container; a connecting portion
for connection to a light emtting portion for directing light to said
position 10 detecting neans; and a contr&l ler for controling em ssion of
light of said |ight emtting portion when information indicated by a
signal indicative of individual information supplied through said container
electrical is contact and said information stored in said information
storing neans, are the sane. 11. A circuit board according to C aim 10,
wherein 20 the line which is commonly connected with said apparatus

el ectrical contacts transmts the signal indicative of individual
i nformation. 25 . C| I.kshga g8 rekp;sakd__Iight
emtting portionaﬁé Q?o%%gggaéﬁgséﬁag%?#géigcgégéiagmgg ?%Qlﬁ ?eggrding

apparatus accg! dpofiptshgl 8 daPbiade £OEPEAEEPInG GALAI BeGuiAT carrying
said liquid s contarner as defined rn Claim1 or 2, and a light receiving
portion foy rgsetdingrtHe hefhhel OA) 68hSm i @Pt28MhhllI HI1RGAEI ON.

receiving portion for receiving the light from said

light emitting portion.

10 l4. 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

1l6. 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,



10 14. A recording apparatus according to Caim13, wherein the |line which
is commonly connected with said apparatus electrical contacts transmts the
signal indicative of individual information. 15 15. An apparatus accordi ng
to Caim10, wherein said carriage is novable to a position where said

l'i ght rece|V|ng portion and said light enftting portion are opposed to each
other. 20 16. A liquid container cartridge detachably nountable to a
recordi ng apparatus to which a plurality of liquid containers are

detachably 25, guuBkabie13!, 9hBE%E%EEgEB§'thH§ fWEe&%b%l%%!g, 1%, di ng

appar at us includés apparatus electri contacts corresponding to 'the

liquid Conta'Bﬁﬁsansélé%%Eﬁﬁtb!%bﬁatpEQBHE%Q%BtQ&tﬂ?%ﬂil&%rw%&%ﬂ Mighg 1ight,
and an electric circuit connected with a line which is conmmonly connected

Wi th said appabakienl! eehheetled %athaghsd %gbérlatﬁlél ¢1eiraicaar conpri sing:
5 a recording head for effecting recording ejecting liquid; a container

el ectrical coebamhcebeCEauaaUhmulaoeaﬂchabbe wolprasanef: sai d apparat us
contacts; an information storing portion storing at |least 10 individual
informati om of said |lageecbxdiniqiilead for effecting recording by
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 position detecting 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 means, 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



a light emtting portion for emtting light toward said position detecting
neans; a controller for controling em ssion of light of said light emtting
portion when information 15 indicated by a signal indicative of individual

i nformati on supplied through said container electrical contact and said

I nformation stored in said information $5oring neans, are the sanme. 20 17.
A liquid container cartridge according to Caim 16, wherein the |ine which
is comonly connected w th said apparatus electrical contacts transmts the
si gnal |nd|cat|ve

dual f d
det achabl y noUftd 4%?9cF%PéﬁéfﬁiBﬁ%ﬁﬁgﬁabggﬂgﬁﬁéﬁanwﬁ%ﬂf%9 { P;ﬁ:?;rof

liquid cont a&&g{é peTE-N CF@%L ntaals %11; e&l o§| tions, wherein
sai d recordi ng appara us |nc us e rlca Tontact s
correspondin pt or means
for receivi ngpcf %ﬂﬁj an e lggét%?%n%lg?%ﬁﬁ %%Iteéey S pip%ﬂ&%gne which is

commonl y con%%wé *bfééf’rléﬁ)aé&ﬂ%?c% Gotigdhosemiacts ysal d 1 igui d
container conprising: 10 ink contained In said acconnDdatlng container; a
cont ai ner sel ecidqi L@l codBedre] epdsp&dtively, 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:
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 position detecting 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 means, are the same.

25
19. A liquid container according to Claim 18,

wherein the line which is commonly connected with said



connectable with one of said apparatus contacts; an information storing
portion capable of storing at |east individual information of the ink 15
contained in said liquid container; a light emtting portion for emtting
light toward said position detecting neans; a controller for controling

em ssion of light of said light emitting®ortion when infornmation 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 saa,g%%%aggagg&égggi NGERDEe BFGnLHPLSaPRe 23qdds A liauid

cont ai ner acco erern The onmmonl y

connect ed mnt@n g@eagg ﬁ&f§1&u§ft£ﬁ§@£m&99$ﬁ?ts transnlts t he signal

i ndi cati ve of ornatlon



