1 LIQUI D CONTAINER LI QU D SUPPLYI NG SYSTEM MANUFACTURI NG METHOD THEREFOR
Cl RCU T BOARD THEREFOR AND 5 LI QUI D CONTAI NI NG CARTRI DGE FI ELD OF THE

| NVENTI ON AND RELATED ART: The present invention relates to a liquid
container, a liquid supplying systemusing the 10 contai ner, a manufacturing
met hod for the container, a circuit board for the container, and a liquid
containing cartridge, nore particularly to a liquid container and a liquid
supplying system nore particul arl to.a liquid container which is capable
15 of notifying a state of PHQWIPqG%gTéaﬁﬁginer using light emtting nmeans
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Conventionally, a recordi hg dévice recording desired, letters, inages

or the like on a 2 recoﬁgbﬁﬂb”@6ﬁ§kfﬁ1ﬁ&CEAﬁfRf§§€rding sheet of paper or

FIELD OF THE INVENTION AND RELATED ART:
The present invention relates to a liquid

container, a liquid supplying system using the

10 container, a manufacturing method for the container, a
circuit board for the container, and a liquid
containing cartridge, more particularly to a liquid
container and a liquid supplying system, more
particularly, to a liquid container which is capable

15 of notifying a state of the ligquid container using
light emitting means such as a LED, the state
including an ink remaining amount of an ink container
for ink jet recording, and to a ligquid supplying
system using such a container, to a manufacturing

20 method for such a container, to a circuit board for
such a container and to a liquid containing cartridge

using such a container.

25 FIELD OF THE INVENTION AND RELATED ART:
Conventionally, a recording device for

recording desired, letters, images or the like on a



the like to output information in personal conputers, facsimle nmachines
and so on. In such a recording device, there is a strong demand for high
resolution, 5 high speed and high precision recording is desired both in
the fields of business use and personal use, and in addition, there is also
a demand for cost reduction and reliability. There are various types of
recordi ng systens, 10 anong which an ink jet recording apparatus which
effects recording by ejecting ink froman ejection outlet to a recording
material, can perform | ow noise non-inpact recording, and has a structural
feature whi cH§ATARI HYFLIRESEHHR #)QFP‘F%E%FEH i T RIRPT 1% I n

addi tion, an inex quive col or Qrin er can be to acconplished. For this
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ut ot and an SHEHINTS dPoee S SR HRr T 207 60 & rRRGIHER hr ough ¢ he
e ety o out e | BELEE LI L ROGURRT AT e fOTRLAT0 )
tner el b6, Ak selas kg AUy peaielon satsranta.fo deeprdggee I (i
ink jet recorgifg fifathe A PLIER! b Vo REi R ESTHIOD LMl | SESsSH&L duse,
and in addition, there is also a demand for cost
reduction and reliability.
There are various types of recording systems,

10 among which an ink jet recording apparatus which
effects recording by ejecting ink from an ejection
outlet to a recording material, can perform low noise
non-impact recording, and has a structural feature
which permits high speed and high resolution recording.

15 In addition, an inexpensive color printer can be to
accomplished. For this reasons, the ink jet recording
apparatus is widely used. The ink jet recording
apparatus comprises a recording head including an
ejection outlet and an element for generated energy

20 for ejecting ink through the ejection outlet (a
electrothermal transducer element for generating
thermal energy effective to create film boiling in the
ink, for example), wherein ink is detected onto the
recording material in accordance with the desired

25 information to be recorded.

In an example of a structure of the ink jet

recording head, a plurality of ejection outlets are -



arranged in aline or in lines, and energy generating elenents are disposed
I nside the respective ejection outlets. In such an ink jet recordi ng head,
the recording head and the ink container which is a liquid 5 container for
containing the ink to be supplied to the recording head, are unified to
forma unit. Different wunits are provi dedsdependi ng on the col ors and/or
kinds of the ink and are supported on a carriage. In another exanple, the
ink jet recording head is a 10 separate nenber froman ink container in the
formof a cartridge (ink cartridge), wherein the ink jet recording head
has a plural i t3TFANGgRcER oh bHig i Phsin chimespdtifl RS9I 9PReEadtHre and
kinds of the ink (for exanple, black (ya, eIIOM/(r%,_nagenta ( and 15
cyan (O inks)elements A% A1§80%89 AR IRgERe FeSPeOHER e IRCEHRY f or mer
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, ger number of ejection outlets and energy generating
units are provided depending on the colors and/or
kinds of the ink and are supported on a carriage. 1In
another example, the ink jet recording head is a
10 separate member from an ink container in the form of a
cartridge (ink cartridge), wherein the ink jet
recording head has a plurality of ejection portions
correspondingly to the colors and kinds of the ink
(for example, black (K), yellow (Y), magenta (M) and
15 cyan (C) inks), and a plurality of cartridges are
loaded. In the former structure, the cartridge
integrally having the ink container and the recording
head is detachably mountable to the main assembly of
the recording device as a unit, and in the latter
20 structure, only the ink cartridge is detachably
mountable with the recording head held in the main
assembly of the recording device.
In any other structures, the performance of the
ink jet recording head has been remarkably improved to
25 meet recent demand for high precision recording and

high image quality recording. In other words, a larger

number of ejection outlets and energy generating



4 elenents are provided in the recording head, and an increasing nunber of
energy generating elenents are sinultaneously driven, by which the
recordi ng speed and therefore recording throughput are inproved. 5 Japanese
Lai d- open Patent Application Hei 7- 07610% discloses that in a recordi ng
head havi ng such high performance, an ink jet recording head 1105 is
provided with a storing el enment such as an EEPROM storing individual

i nformation ogikhentacard peoRdadaldnlife PeEtof@ingOnRGAY d@dt @ service
life and/or the time when the ink jet recording head 1105 is to be

exchanged. Fi guecgedéinlg nsmbaresft kResgiugkueeatlifgt B2 emehituClatiee of this
Figure the electric signal wiring 15 fromthe recordi ng head 1105 havi ng
t he EEPROM 10%8muldhandessay irtivese ®gswhiehedheyréédbediag spekd - 1016 (c)
whi ch are expanded from a connector 1028 on the recording head 1105 and are
connected to @RA tBemefarePrecessiing Whirbt)1ghpt® ameo iopxoreld.circuit 20
portion provided in the main assenbly of the recording device through a
flexi ble cable 1206. Japaneke chaidiopen cRatéents Applicahior|Beaknt storing
information such as ink remaining amount, and the information can be
presented to t7he Of¢ilR4addssdiopes2dhatddnor reeordddgdiegdddAVARI Fi gures 28
and 29 illustrate two_exanples. In .
such high performance, an ink jet recording head 1105
is provided with a storing element such as an EEPROM
storing individual information of the recording head
10 1105 per se, to provide the service life and/or the
time when the ink jet recording head 1105 is to be
exchanged.
Figure 27 illustrates the structure. In the
structure of this Figure the electric signal wiring
15 from the recording head 1105 having the EEPROM 1018
includes only those designated by 1016 (a) -1016 -1016
(c) which are expanded from a connector 1028 on the
recording head 1105 and are connected to CPU
Central-Processing-Unit) 1300 into control circuit
20 portion provided in the main assembly of the recording
device through a flexible cable 1206.
The ink cartridge carries a storing element
storing information such as ink remaining amount, and
the information can be presented to the main assembly
25 side of the recording device.

Figures 28 and 29 illustrate two examples. In

the structure of Figure 28, the plurality of ink



the structure of Figure 28, the plurality of ink 5 <cartridges
1001K, 1001Y, 1001M and 1001C have respective storing elenents 1100A, 1100B,

1100C. The signal lines for the respective storing elenents are gathered on
t he recording head 1105 together with the 8ignal lines 5 for the storing
el ements 1018, and the group of the signal line 1016 is connected to the

CPUL300 in the <control circuit portion of the main assenbly of the
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effect 15 pre ation contr be understood fromthese
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the main assenbly of the re evice and the recordi'ng el enents

di sposed i 9 Ry Hhe FHdri9f eAknitintlsa 0186 0EHA & e YhoupPIdesiNdi ng to the
structure of the recording device. In order to acconplish the

above- descri bed dhadh 1ieal1id1e idhedniedtaa heernemoramerbo Moy ecrarticul arly,
t he conponents and conposition ratios of the recently 25 used inks are
conpl i cated amgbreepli ilredit portion of the main assembly of the

recording device from the connector 1028 on the

recording head 1105 through the flexible cable 1206.

10 With the structure of Figure 29, storing elements
1100A - 1100D for storing various information are
directly connected to the CPU1300 in the control
circuit portion of the main assembly of the recording
device not through the recording head 1105 to effect

15 preferable operation control.

As will be understood from these examples,
there are various types for the electrical connection
between the main assembly of the recording device and
the recording elements disposed in the ink cartridge

20 or the recording head, corresponding to the structure
of the recording device.

In order to accomplish the above-described high
quality, the ink has been improved. More particularly,
the components and composition ratios of the recently

25 used inks are complicated and exquisite in

consideration of various properties in order to

accomplish high recording performance. In an example,



consi deration of various properties in order to acconplish high recording
performance. In an exanple, 6 in order to enhance the weat her-resistant
property of the ink and the robustness of the recorded i mage, sonme ink
contain a pignment conmponent in addition tofdye conponents; in order to neet
the demand for high speed s printing, a resin material conponent is added to
enhance the fixing; and the conposition S deternined I n consideration of

t he chem cal reacti.on
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conponent and the conposition ratio different formthose o conventi onal

i nks. Suchsinl r%%'iﬁlgprﬁp%élslnwﬂﬁ&e@ﬁlal ZBmpanenlti BYS a@lieldnk® are used, thus
permtting high quality recording. However, in the case that dlfferent

kinds of ink ahBanlceethat €ixinggdana @he beﬁ@béumgond&w detezfdnadpl urality
of ink cartridges are nountable to one ink jet recording head having a
in consideration of the chemical reaction between
different color inks (in the case of multi-color
recording). In addition, the kind of the ink may be
10 changed depending on the materials of the recording
material (paper designed particularly for ink jet
recording, plain paper, resin material sheet, textile
or the like) and/or depending on the desired visual
effect (glossiness, use of gold color and/or silver
15 color).

Further improvement of the recording quality is
accomplished by using such ink having the component
and the composition ratio different form those of
conventional inks. Such ink works properly when only

20 same kinds of inks are used, thus permitting high
quality recording. However, in the case that different
kinds of ink are alternately used in one recording
device, and a plurality of ink cartridges are
mountable to one ink jet recording head having a

25 plurality of ejection portions, the different kinds of

inks are mixed inside one ejection portion with the

result of reaction between the different kinds of inks



25 plurality of ejection portions, the different kinds of inks are m xed

I nsi de one ejection portion with the result of reaction between the
different kinds of inks 7 and aggloneration or solidification. If this
occurs, the recording operation is danagell by deposition on the ink supply
passage in the ejection portion, the |iquid passage in the ejection outlet
or the side 5 having the ejection outlets. Therefore, considerations have

to be paid to,340ldgTktat 18h mes@ilfi_tﬁ%gerat&bﬂd tpkenkB bBeupgcording
device. Therefore, It Is strongiy desired that nounting of an Ink cartridge

to a wong pepet raRordihgebpRirat@bar iBOdankhgBl by Hepdsatane@dn The first
method to do this is to different configurations of the ink cartridges are

used for diffelecihk Rapplyhpaspagecin Rbet Bgelchk odaploritd@ds thieom bei ng
nounted to wrong positions. However, in 15 such a case, the manufacturing

cost of the inkquid paisdgee ia taky eeghioandutiletage amd wa@degenent of ink
cartridges having different configurations are cunbersone. The second
met hod i s showaviimgFitiner eje2d iand o2 1et?2Q0 wWikerefiorak cansiddgesitNblK -
1001C have storing elenents 1100A - 1100D for storing data indicative of
t he ki nds of tlage o dentpaildedot lamodidn mixdymec pifv dlhe diFEdererdmiiad Japanese
Lai d- open Patent Application He
inks in the recording device. Therefore, it is
strongly desired that mounting of an ink cartridge to
a wrong position (different color position) is
10 prevented.
The first method to do this is to different
configurations of the ink cartridges are used for
different inks, thus preventing the ink cartridges
from being mounted to wrong positions. However, in
15 such a case, the manufacturing cost of the ink
cartridges is very high, and storage and management of
ink cartridges having different configurations are
cumbersome.
The second method is shown in Figures 28 and 29,
20 wherein ink cartridges 1001K - 1001C have storing
elements 1100A - 1100D for storing data indicative of
the kinds of the ink contained therein, respectively.
For example, Japanese Laid-open Patent Application Hei
6~ 155769 discloses that storing element of the ink
25 cartridge is connected to the electric circuit of the

main assembly of the recording device to permit the

kinds of the ink to be recognized by difference in the



6- 155769 discloses that storing elenent of the ink 25 cartridge is
connected to the electric circuit of the main assenbly of the recording
device to permt the kinds of the ink to be recognized by difference in the
8 voltage. U S. Patent 6196670 discloses a control IC in the main
assenbly of the recording device is connected to the storing el enents
storing the data indicative of the kind of the ink contained therein 5
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the basis of;jniprmaLion, L0.LAgy! E Eﬁ£t£égQP§bﬁgd9éélﬁ8t L'Ed to the
user, thus the i nconvenl ences ca e avoi de ore In addition,

when the i nf OcBRAbERLAUED, e tQ@or%hadeEEménﬁsCQ@S?iﬂﬁdtthdaEﬁna'n'ng

amount thereo service or t I's stored | e Ink cartridgel K -

1C per se as ¢hg¢Lasgde! Bf‘]f_‘ﬁénﬁ§ﬁdléf|—€hg E?Hﬁncg’ﬁ"csﬂﬁe&p@héfé&hon Hei
6- 155769 and U. S. Patent 6196670, and the recording head 1105 is provided

with storing ghegepha 1948 be mhALEadtufbSEhEPLHALI 95 pHAReHaeh tike
recordi ng head 1105, a nunber of total prints or the like, then the ink 20

cartridges 1094Ad- an@0%Piaednt herKkiag ik thertikddd) id hfoumkedatdra dgel001A
- 1001D can be recognized by the CPU 1300 of the main assenbly of the
recordi ng wrong position, the event is recognized on the basis
of information in the ink cartridge, and is notified
to the user, thus the inconveniences can be avoided
10 beforehand.

In addition, when the information such as the
kind of the contained ink, remaining amount thereof,
service life or the like is stored in the ink
cartridgelK - 1C per se as disclosed in Japanese

15 Laid-open Patent Application Hei 6-155769 and U. 8.
Patent 6196670, and the recording head 1105 is
provided with storing elements 1018 to store a
discrimination number of the recording head 1105, a
number of total prints or the like, then the ink

20 cartridges 1001A - 1001D and the kind of the ink in
the ink cartridgel00lA - 1001D can be recognized by
the CPU 1300 of the main assembly of the recording
device reading the information in the storing elements
1018 and 1100A - 1100D, and in addition, the service

25 gives of the recording head 1105 and the ink

cartridgelQ0lA - 1001D and timing of exchange thereof

can be appropriately determined. Additionally, by



device reading the information in the storing elements 1018 and 1100A -
1100D, and in addition, the service 25 gives of the recording head 1105 and
the ink cartridgelO01lA - 1001D and ti m ng of exchange thereof can be
appropriately determ ned. Additionally, bf’9 setting a condition of a
refreshing process for nmaintaining the optinumrecording condition the ink
ej ection performance of the recording head in accordance with the kinds of

the ink, Sat'§5¥t§n§eﬁoﬁgh89tiaﬁ e@ axgeyksghiﬁgrbbseaggefo}apanese
Lai d-open Patent Application Hei 4- 275156 di sCl oses anot her exanpl e of

the StrUCtUreﬁaiﬁfa@ﬁ@hgpthétBbilﬂﬁhlE&baﬁdhhg seh¥i€eon! the @hkt he
recordi ng head 105 or ink cartridges 10 1001A- 1001D and the tim ng of

exchange t her ggéctYbhhpethbsmahtecbér eheareabtaifdgeneategnal |y having t
recordi ng head and ink container is provided with a light emtting portion
in the form oact&bdaand whehi tke kemdsnbfigthevink,caathefgotified in
accordance with 15 the information of the storing el enent storing the
nunber of % ecoedordisbecani bepewecusegplies for the cartridge. However,
when the ink cartridge carries the storing element for storing the various
informati on 20 incl (Riiwicheieord nddapanere kidropeitdiRatent o the storing
el enent 1018 carried on the storin% el enent
Application Hei 4- 275156 discloses another example of
the structures for appropriately notifying the service
life of the recording head 105 or ink cartridges
10 1001A- 1001D and the timing of exchange thereof. With
this structure, a cartridge integrally having t
recording head and ink container is provided with a
light emitting portion in the form of LED, and the ink
remaining amount can be notified in accordance with
15 the information of the storing element storing the
number of recording electric power supplies for the
cartridge.
However, when the ink cartridge carries the
storing element for storing the various information
20 including the kind of the ink in addition to the
storing element 1018 carried on the storing element
1018, all of the storing elements have to be
electrically connected to the CPU1300 of the control
circuit portion in the main assembly of the recording
25 device to permit communication of information

therebetween. Therefore, with the increase of the

number of the storing elements, the number of the



1018, all of the storing elenents have to be electrically connected to the
CPUL300 of the control «circuit portion in the main assenbly of the
recording 25 device to permt comunication of information therebetween.
Therefore, with the increase of the nunbgs of the storing elenents, the
nunber of the 10 signal lines 1016 increases for connecting them
Particularly, in view of the recent trend that inexpensive recording device
is operable with wide variety of inks, the connecting portions for 5
connecti on besdsaal Adnesodi0d§ dnereassspLfew geanestipgt fheém-t he recordi ng
head and a plurality of ink _cartridges and the CPU1300 of the control
circuit portion in tPRTEEFRIAEEENDIY Brew Hef ek rEeeRnbietrerd thate to be
permanent|ly provided. In an ordinary cqlor ;10 recordi ng, four color inks

(bl ack, yel | odReFRGHFLYCAFECOTTARY Feyigeeds Qﬁ’&rtaﬁ&reeg'dﬁé{ W3S i nk
cartridges 1001K, 100éygwé?01w%%cd 1001C . are sigyltan ously mounted on the
mai n assenbl y V&FHY Pdcdfdishg ICONECEIRT PEFE 1O Te "9 gnal |ine 1016 is

necessany L% SRR CHIR et e, MBI A L 11
106 e Prou b e lopding Sl Welemiba e He e et
exanpl e, si gnadiARfged @ the 31390 ot 3Y Wodtdd circuit
portion in the main assembly of the recording device,
have to be permanently provided. In an ordinary color
10 recording, four color inks (black, yellow, magenta and
cyan) are used, and therefore, four ink cartridges
1001K, 1001Y, 1001M and 1001C are simultaneously
mounted on the main assembly of the recording device.
Therefore, the signal line 1016 is necessary for each
15 of the four storing elementll00A-s 1100D of the ink
cartridges 1001K, 1001Y, 1001M and 1001C, wherein two
or more signal lines 1016 are provided for each of the
storing elements. In the case that recording head 1105
is provided with a storing element 1018, three, for
20 example, signal lines 1016 are required in addition to
the lines for the storing elements of the ink
cartridge. As a result, even in the case that all the
signal lines are connected to the CPU1300 through the
recording head 1105, as shown in Figure 28, and even
25 in the case that storing element 18 of the recording

head 1105 and the storing elements 1100A - 1100D of

the ink cartridges 1001K, 1001Y and 1001M and 1001C



the lines for the storing elenents of the ink <cartridge. As a result, even
in the case that all the signal |lines are connected to the CPUL300 through
the recording head 1105, as shown in F|gure 28, and even 25 in the case
that storing elenment 18 of the recording lhead 1105 and the storing el enents
1100A - 1100D of the ink cartridges 1001K, 1001Y and 1001M and 1001C 11
are direct Lines connected to the CPU1300, the nunber, not less than tw ce

the total nunpet afirkbe iha@@n@on%b%%%at%o Qhesbgﬂébob'n%ﬁelﬂ%ﬁb%&e
requi red. Wihen the nunber of the signal lines 1016 5 largely increases, the

connection Stﬁ@tbﬁé%ﬁeihaﬁuﬁhgbéoﬁhesw&%%lthﬁmbek!éElEhEYSQBrhm? el ectrical
connections have to be maintained. Particularly, in the case of a popul ar

type recordi ngldaents, bife sigpant iligeandodemamat reguatkedcarri ed out by the
user, 10 the conplication of the connection step is not desirable.

Furt hernore, the nai rivlzes et ynahbéheof revorsigmpdelines hbi@16 0 have a | arge
nunber of contacts and/or wiring |l eads for connection with the signal
lines 10165wi tllargedyr dewireaske snartileaconnestioh stsp besomesd conplication of
structure. Then the ink cartridge is provided with notifying nmeans to
notify the i nlcumbeaisemeg simeenttheageldiabdilddad ofn thepeiess nigiad- open Pat ent

Application Hei 4- 275156, additional wiring lead is necessary for ON
connections have to be maintained. Particularly, in

the case of a popular type recording device, the

mounting and demounting are carried out by the user,
10 the complication of the connection step is not

desirable. Furthermore, the main assembly of the

recording device has to have a large number of

contacts and/or wiring leads for connection with the

signal lines 1016 with the result of manufacturing
15 cost rise and complication of structure.

Then the ink cartridge is provided with
notifying means to notify the ink remaining amount, as
disclosed in Japanese Laid-open Patent Application Hei
4- 275156, additional wiring lead is necessary for ON

20 / OFF of the notifying means. At least one such wiring
lead is required per one ink cartridge without
consideration to the ground line. Namely, in the case
that four or more ink cartridges are used for color
recording, more than four signal lines are required

25 with the result that number of connections with the

main assembly of the recording device is even larger.



20 / OFF of the notifying nmeans. At |east one such wiring lead is required
per one ink cartridge without consideration to the ground line. Nanely, in
the case that four or nore ink cartridges are used for color recording,
more than four signal lines are required 25 with the result that number of
connections with the main assenbly of the recording device is even |larger.
12 SUMVARY OF THE | NVENTI ON: Accordingly, it is a principal object of the

present i nvenigypal FOMIHEE TRVENGHOf.container, a liquid supplying system
Fﬁbsffor 5 Ilqhﬁg

a manufacturing nme container, a circuit board therefor and

a I!quid cont ai ni ng &éééf&ﬁﬂ&ly?‘iﬂ y@ighpffﬁbfﬁgirégggcti§fpf9gided mﬁth_a
storing elenent and a light emtting portion, and the information stored in

the storing eresit iHvdnioN tedriovidem Nidwsamdontfinkd t Re recording
device, so that process may be carried out corresponding to the state of

each of t carHi@Qes supplyily l§Ftieli,NG aRPUTacurdagh meft Hode foar t ri dges,
for exanple); and the problem of the such that can be notified; wherein the
nunber of signdlquiidheorftainkEr,ca@rdaatcudnt bicalrd thereiforasseta y si de of the
recordi ng device can be reduced even when a plurality of cartridges are
used. It is alddvdd aird@aindng vanghrdsiget, witdnwhdich ttheproaritadidge i qui d
container, a liquid supplying
is provided with a storing element and a light
emitting portion, and the information stored in the
storing element is transmitted to a main assembly of
10 the recording device, so that process may be carried
out corresponding to the state of each of t cartridges
(an ink remaining amount of each of the cartridges,
for example); and the problem of the such that can be
notified; wherein the number of signal lines for
15 connection with the main assembly side of the
recording device can be reduced even when a plurality
of cartridges are used.
It is another object of the present invention
to provide a liquid container, a liquid supplying
20 system, a manufacturing method for liquid container, a
circuit board therefor and a liquid containing
cartridge which are less expensive without the
necessity of complication of connection steps of the
electrical connections.
25 According to an aspect of the present invention,

there is provided a liquid container detachably

mountable to a recording apparatus to which a



20 system a manufacturing nethod for liquid container, a circuit board
therefor and a liquid containing cartridge which are | ess expensive w thout
the necessity of conplication of connection steps of the electrical
connections. 25 According to an aspect ofl3the present invention, there is
provided a liquid container detachably nountable to a recording apparatus
to which a 13 plurality of liquid containers are detachably nountable,

wh [ id ' ' d I i cal
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connectable w one of sald apparatus contacts; ormati on storing

portion capabjgqQ{astohtagnéts, | pashebb Py guabnbbPLABLEOR MELALI NY to said
liquid container; a light emtting portion; an actuating portion for

actuating ssai fot-i ghte £9LAGI NIgRL[ t ARA aR £OBLEDE! 8iréQitCeBhhELLEAY access
to said information 15 storing portion and/or actuation of said |ight

em tting porty@ehby sahd Whi¥R'ikNcommPANgEcbAnetBdaViwiltnl shnfor mation

supplied fromthe recording device and reception of a command fromthe

recordi ng apparatus electrical contacts, said liquid container
comprising a container electrical contact electrically
connectable with one of said apparatus contacts; an

10 information storing portion capable of storing at
least individual information relating to said liquid
container; a light emitting portion; an actuating
portion for actuating said light emitting portion; a
controller for controlling access to said information

15 storing portion and/or actuation of said light
emitting portion by said driver in response to
individual information supplied from the recording
device and reception of a command from the recording
device.

20 According to another aspect of the present
invention, there is provided a liquid container
detachably mountable to a recording apparatus to which
a plurality of liquid containers are detachably
mountable at different positions, wherein said

25 recording apparatus includes apparatus electrical

contacts corresponding to the liquid containers,

respectively, photoreceptor means for receiving light,



device. 20 According to another aspect of the present invention, there is
provided a liquid container detachably nountable to a recordi ng apparatus
to which a plurality of liquid containers are detachably nountable at
different positions, wherein said 25 recotdli ng apparatus includes apparatus
el ectrical contacts corresponding to the liquid containers, respectively,
phot oreceptor neans for receiving light, 14 and an electric circuit

connected w t I&nt% la%n”%l‘@&@t%'l# %ir%ﬂ%oploiﬁncé%%ﬁ%&ghy"iat R 193! GraRpanat us
electrical cohtacts, said Iiquid contalner conprisifg a container

el ectrical codgeln ?f%h%h%%%kﬁ %&%Begkiﬁ'ﬁpghkgtﬁgee e%&f%@%i apparat us

contacts; an intornmation storing portion storing at [east 1ndividual

information (R3S ,! 3a5d dilghdd doreBiALRCLonPrisdRly @Mddritaddng?Or tion
for emtting light to said position detecting neans; an actuating portion

for actuating ed@cd rilc@it cbAtadt! k1eetPachilay; cdna@ita®leeiwift®tf gr@ntrolling
access to said information storing portion and/or actuation of said |ight

em tting pertiodn sy & appadiaituer co tacespoase ingoriditdioualtoring mat i on
supplied fromthe recording device and reception of a command fromthe is
recordi ng devipoatidec Gtdirigg att heagtedadiviiduant iaforimat jmmovi di ng t he
storing elenent and the light emtting
relating to said liquid container; a light emitting
portion for emitting light to said position detecting
means; an actuating portion for actuating said light
10 emitting portion; a controller for controlling access
to said information storing portion and/or actuation
of said light emitting portion by said driver in
response to individual information supplied from the
recording device and reception of a command from the
15 recording device.
According to the present invention, by
providing the storing element and the light emitting
portion on the cartridge and by transmission of the
information stored in the storing element to the main
20 assembly of the recording device, a process can be
carried out depending on the state of the cartridge
(ink remaining amount, for example). The state of the
cartridge can be notified by the light emitting
portion. In addition, the increase of the number of
25 the signal lines for connection with the main assembly

side of the recording device can be suppressed even

when a plurality of cartridges are used. Furthermore,



portion on the cartridge and by transm ssion of the information stored in
the storing elenment to the main 20 assenbly of the recording device, a
process can be carried out depending on the state of the cartridge (ink
remai ni ng anount, for exanple). The statei®f the cartridge can be notified
by the light emtting portion. In addition, the increase of the nunber of
25 the signal lines for connection with the main assenbly side of the
recordi ng device can be sugpresseq even when a plurality of cartridges are
used. Furt her 9 Tipgtiongitore An dRorsases nymbedsef fheb&ATSLikges
cartridges ig easy. Myeover, the reliabi]i of the electrjcal
connections caff G@SﬁhinPSFﬁ8HeﬁktﬁBﬁtrEgﬁﬁgFi¥ﬁ¥ 8% tPﬁeeiﬁﬁhE%F?én step,
and the recordin dsﬁjce ar tgg 5 Ligg.c%% be dg ine%pensive. These and
ot her obj ect s COPRKUr @RS FF" aF AR g&s "6 é:?%"ru s SNPCAPEMS 8F wi 1| becone
nore apparen C i.d i O e |_ow ripti of the
preferred enbtg&%pne%r%tng’e(ﬁﬂ%egl%tdﬁr %gg}]ttﬁﬁgn\%%oir@#n%glggg&%% &%\jtgln%cti on with

t he acconpanyj_ii(ﬁkqe) q{a?xv‘jﬂ%g%aémi?%:%‘ﬁgglv%ﬂ ON OF THE DRAW NGS: 15 Figure 1
a), an

is a side view ront view bottom view (c) of an ink container

which the present iny¥gOLLORnESoRRBLI 6BBEELE 0 £ELOYFEs 2ah@ @ Sectional side
el evation of an

advantages of the present invention will become more

apparent upon a consideration of the following

description of the preferred embodiments of the

10 present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

15 Figure 1 is a side view (a), front view (b) and
bottom view (c) of an ink container which the present
invention is applicable to.

Figure 2 is a sectional side elevation of an
ink container which the present invention is

20 applicable to.

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

Figure 4 is an enlarged view (a) of a major

25 part of the ink container shown in Figure 3, and a
view (b) as seen in a direction IVb.

Figure 5 is a side view (a) and front view (b)



I nk container which the present invention is 20 applicable to. Figure 3 is
schematic side views ((a) and (b)) of a substrate provided on the ink
contai ner which the present invention is applicable to. Figure 4 is an
enlarged view (a) of a magjor 25 part of ffe ink container shown in Figure
3, and a view (b) as seen in a direction IVb. Figure 5 is a side view (a)
and front view (b) 16 of an exanple of controller substrate nounted to an

i nk container which the present invention is applicable to. Figure 6 is a
perspective viodwaghexamplen of evarmpiodler substaeadienmomadedurtio aravi ng a

hol der for receiving an ink_ container which the present invention is
appl i cabl e t oink gendaines ydHekatthe presenteddvengion d®) ) jllustrating an
operation when an ink conta|ner which 10 the present invention is
appl i cabl e t o 3PPlFsEEI ¥ and denunt ed fron1 t he holder of Figure 14.
Figure 8 is a perspectlve vi ew, showi ng anot exa | e of a structure of an

i nk cont ai ner nDuntlnE IWET t § ohS wRi REEFREC %%e%%ev ﬂY%B% ?E appl i cabl e
to. 15 Figure 9 s out er pearance of .a |nk whi ch
effects retor (ﬁxrﬂ‘pglr?d o%n AITEET i i &ﬁ‘llé:l thtoﬁ’éi &nt
invention is receiving an ink container which the present invention

is applicable to.

Figure 7 is schematic side views ((a) - (c))
illustrating an operation when an ink container which

10 the present invention is applicable to is mounted to
and demounted from. the holder of Figure 14.

Figure 8 is a perspective view showing another
example of a structure of an ink container mounting
portion which the present invention is applicable to.

15 Figure 9 shows an outer appearance of an ink
jet printer which effects recording and on which the
ink container which the present invention is
applicable to is mounted.

Figure 10 is a perspective view of the printer

20 in which the main assembly cover 201 of Figure 17 is
open.

Figure 11 is a block diagram showing a
structure of a control system of the ink jet printer.

Figure 12 shows structure of signal line wiring

25 for signal transmission between the ink container and
the flexible cable of the ink jet printer in terms of

the substrate of the ink container.



applicable to is mounted. Figure 10 is a perspective view of the printer 20
I n which the main assenbly cover 201 of Figure 17 is open. Figure 11 is a
bl ock di agram showing a structure of a control systemof the ink jet
printer. Figure 12 shows structure of sigpmal line wiring 25 for signal
transm ssi on between the ink container and the flexible cable of the ink
jet printer in terns of the substrate of the ink container. 17 Figure 13 is
a circuit diagramshowi ng the details of the substrate provided with
controllers and so ohigprguid i3 ascirepitufiagramr aieehbdi B€a s nodified
exanple of the structure of the substrate held in Figure 13. Figure 15 is a
timng chart dgt@dtlsafhdhenSuRsiratg iRGovdaesy Wwiddu i a4 o and
froma nenory array of the substrate. 10 Figure 16 is a timng chart
illustrating S%t%ation and deactuation of LED 101. Figure 17 is a flow

chart showi ng a contrgl rocess _of nountinpg.and _dempunting of the ink
cont ai ner accordi ng tglgﬂggnggd?ﬁeﬁtcﬁfc?ﬁg %iggﬁﬁ? S %w%ﬂgeﬁtion. Figure 18

is aflow ghawb&¥¥§gd“€§gﬁﬁﬂéf%fﬁthe structure of the substrate

held in Figure 13.

Figure 15 is a timing chart illustrating the
data writing and reading operations to and from a
memory array of the substrate.

10 Figure 16 is a timing chart illustrating
actuation and deactuation of LED 101.

Figure 17 is a flow chart showing a control
process of mounting and demounting of the ink
container according to an embodiment of the present

15 invention.

Figure 18 is a flow chart showing details of
the mounting and demounting process of the ink
container of Figure 17.

Figure 19 is a flow chart showing details of a

20 mounting confirmation control in Figure 18.

Figure 20 shows a state (a) in which all of the
ink containers are correctly mounted at correct
positions, and therefore the LEDs are switched on,
respectively, in the process of the control for the

25 mounting and demounting of the ink containers, in
which (b) shows movement of the carriage to a position

for validation which is carried out using light (light



t he nounting and denounting process of the ink container of Figure 17.
Figure 19 is a flow chart show ng details of a 20 nounting confirmation
control in Figure 18. Figure 20 shows a state (a) in which all of the ink
containers are correctly nounted at corregg positions, and therefore the
LEDs are switched on, respectively, in the process of the control for the
25 mounting and denmounting of the ink containers, in which (b) shows
movenent of the carriage to a position for validation which is carried out
usi ng |ight (MagHdatdonlal idfderorhhe sy assenbdivh cayeantisy d@Aad i s cl osed
subsequently to the LED |ightening. Figqure 21 illustrates the |ight

val i dation ~proRsgauently (g‘(ﬂ the %E&Jﬂg%eﬁl@@l | lustrates the |ight
val i dation process ( - (d Figure 23 is,.a flo hart .show ng t he
recording process ac%%?ﬂF%g%%oliﬁP§gEﬁBﬁﬁiF%ﬁtibghfh a%?éggﬁ?n i nventi on.
10 Figure 24 il]lustrate str%ﬁtures of an ink container and a nounting
portion ther e®o& diy T d Qanot her enbodi ment of the present invention,

and a mougting operakh g, LhgseRlsbal1ubftarbLOPE Froh? §oRPAIREEH' Ve VIew
g a “15 nodified exanple o he“struciure of Figure :
process (a) - (d).

Figure 23 is a flow chart showing the recording
process according to this embodiment of the present
invention.

10 Figure 24 illustrates structures of an ink
container and a mounting portion thereof according to
another embodiment of the present invention, and a
mounting operation thereof (a) - (c).

Figure 25 is a perspective view showing a

15 modified example of the structure of Figure 24.

Figure 26 is a perspective view showing a
printer for effecting printing with the ink container
having the structure according to said other
embodiment.

20 Figure 27 is a schematic view jllustrating an
example of a conventional recording head, a
conventional ink container and a conventional
recording device.

Figure 28 is a schematic view of another

25 example of a conventional recording head, a
conventional ink container and a conventional

recording device.



Figure 26 is a perspective view showing a printer for effecting printing
with the ink container having the structure according to said other

enbodi ment. 20 Figure 27 is a schematic viewillustrating an exanple of a
conventional recording head, a conventional ink container and a
conventional recording device. Figure 28 is a schematic view of another 25
exanpl e of a conventional recording head, a conventional ink container and
a conventional recording device. 19 Figure 29 is a _schematic view of a
further exanple of a E38V&Rt 28nds PeéGPGWﬁ§lﬁeHaeWaOfcén#Bﬁﬁpﬁﬁal i nk

contai ner and a conventional recording device. 5 DESCRI PTION OF THE
PREFERRED EVBCEMRRNSS: °frr% %%%‘6‘?‘?‘&‘? visFomtintadieatd: 3 the enbodi nents

of the present invent] con unctjon lo.with the acconpanying draw ngs,
'n the fol | ow SFveRtRsnal RN A SHPSIHITAE Vi ch Present

I nvention is A%gho fﬁe éev11 1 I nk Container. 15 1.3 Ink Container Munting
Portion. g

5

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
The description will be made as to the
embodiments of the present invention in conjunction
10 with the accompanying drawings, in the following
order:
1. Example of Mechanical Structure Which Present
Invention is Applicable to.
1.1 Ink Container.
15 1.3 Ink Container Mounting Portion.
1.4 Recording Device:
2. Example of Structure of Control System Which
Present Invention is Applicable to.
2.1 General Arrangement.
20 2.2 Connecting Portion:
2.3 Structure of Controller.
2.4 Operation of Controller.
2.3 Control Process:
3.0ther Embodiments:

25

1. Example of Mechanical Structure Which Present



1.4 Recording Device: 2. Exanple of Structure of Control System Wich
Present Invention is Applicable to. 2.1 General Arrangenent. 20 2.2
Connecting Portion: 2.3 Structure of Controller. 2.4 Operation of
Controller. 2.3 Control Process: 3.Qher #®bodi nents: 25 1. Exanpl e of
Mechani cal Structure VWiich Present 20 Invention is Applicable to. The
description will first be nade as to an exanple of a mechanical structure

of a cartridge_whic the present inveption is applicable to, and an ink jet
s recording apb%Y%?€§°ﬁséﬁlép?ﬁ%?%ﬁﬁ?hpol.1 Ink Container (Figure 1 - Figure

5). Figure 1 is a si dﬁ[‘é’l\%%\gs(c%)i’ptfiro%mw-i\fdle\%i(r@t qﬁ%?é“a%tat%g]t\é’;ng (c) of an

I nk container which t resent ™ invention s app Figure 2 is

a 10 sectional caL 5161 8¥24 1 ROCRLnLE) | DI GOBLALNGE WNLGD: 185 PhfEER!

invention is applicabl e to. oW ng Scriptions, ront side

of the 1nk co éiggéséﬁttbﬁvéhgfowhighaﬁg;%easﬂeteoshsnassﬁ vhe jbe
pulating the i contal ner (nounting and 15 denounting operation of the
ink container),re¥fi§fng apparatus usable therewith.
1.1 Ink Container (Figure 1 - Figure 5).
Figure 1 is a side view (a), front view (b) and
bottom view (c) of an ink container which the present
invention is applicable to, and Figure 2 is a
10 sectional side elevation of the ink container which
the present invention is applicable to. 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
15 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
20 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
25 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



provides the user with information (by |light em ssion of LED which will be

descri bed hereinafter). In Figure 1, the ink container 1 of this enbodi nent

has a supporting nmenber 3 supported on the 20 lower portion at the front
side side thereof. The supporting nenber 33is nmade of resin materi al
integrally nolded 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 25 when the ink container 1 is nounted to the container holder.

The ink contaigRd se¢endrendadndPontsioredr, rasRedhivelontwkich akeh a

first engaging portion 5 21 and second engagi ng portion 6, respectively,

which are endRERgRaPLE tA thh IQFHE M RITHON REVEASH P Zont ai ner hol der.

In this enbodinment, they are integral, with the supporting nenber 3. By

engagenent 5 dfPR{RIRSHRRIEDor TPodhd s, sHPPAEMERGagtRE YD on 6 with the

| ocki ng portionst t he i nk .cont ai ner ltis sec redl$/ n@unted I n the;c I nk
contai ner 1. THE'e%t #1Hh i PR Jrﬁﬁ:ﬁ??“ﬁ’gelw 1 b FESASHER
hereinafter. referyring to Figure 15. 10. The ttomsurface o I nk

Contatner 2 1 o oS Terde g Sor i &, 1 s RIS REHAE S ™ whi

port is conne dflpkl‘e Bf %g.' %‘]{3{ ctid,on . gpeni of "Ih’ﬁ cordi ng head

which w || bec‘sesch%‘% ° erljtlaé‘| é e#, yérrl%)é]un nﬁgg&o he T n %%ntai ner 1 to

the securedly mounted in the ink container 1. The
operation during the mounting will be described
hereinafter referring to Figure 15.

10 The bottom surface of the ink container 1 is
provided with an ink supply port 7 for ink supply,
which port is connectable with an ink introduction
opening of the recording head which will be described
hereinafter, by mounting of the ink container 1 to the

15 container holder. A base member is provided on the
bottom side of the supporting portion of the
supporting member 3 at a position where the bottom
side and the front side intersect with each other. The
base member may be in the form of a chip or a plate.

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

Figure 2 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
25 provided adjacent the front side where the supporting

member 3 and the substrate 100 are provided, and a

negative pressure generating member accommodating



15 contai ner holder. A base nenber is provided on the bottom side of the
supporting portion of the supporting nenber 3 at a position where the
bottom side and the front side intersect with each other. The base nenber
may be in the formof a chip or a plate. 28 In the follow ng description, it
Is called "substrate” 100. Figure 2 figure 2 is a sectional side elevation
of the ink container 1. An inside of the ink container 1 is divided into an

i nk reservoir ﬁﬂﬂﬂ% i J r V4 . adi t r si de where
t he supporting ne e\Irerl]% vgt[r}cfﬁ?hless u sﬁ%%%o%@pﬁevi%dg ancfa negative
pressure genergld QgL IBHTOAL AF TR &l didfurdlea CIBHTRE thl Vi b d$pPipVi ded

adj acent the rear side and which is in fluid comrunication with an ink

supply port Gorkher i NEhees@ky YelseeRdRechhhbard 1ihanaeddlel e gai®esure
generating nmenber accommvodating chanber 12 5 are in fluid conmunication with

each other thrgtkiswre (GURBME £Aid Qlenis¥t déconhivid ting astedmsdx Thanber 11
contains the ink alone 1n this enbodi nent, whereas the negative pressure

gener at i ngsnerdyss iac ciinaindl ad onngun Ddeptden  Witlaceachostieieas troudh adbsor bi ng
material 15 10 (negative pressure generating nenber which is a porous
menber in thi cowmodicenign neaet of 3 spdinge inki reseragdreghiamber tille | i ke for
retaining the ink by inpregnation. The porous nenber 15 functions to
contains the ink alone in this embodiment, whereas the
negative pressure generating member accommodating
chamber 12 accommodates an ink absorbing material 15
10 (negative pressure generating member which is a porous
member in this embodiment) made of sponge, fiber
aggregate or the like for retaining the ink by
impregnation. The porous member 15 functions to
generate such a negative pressure as is sufficient to
15 provide balance with the force of meniscus formed in
the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection portion to
the outside and to permits ink ejection by actuation
of the recording head.
20 In the top surface of the negative pressure
generating member accommodating chamber 12, an air
vent 12A for introduction of the ambience to ease the
negative pressure tending to increase with ink supply
into the recording head and to maintain the negative
25 pressure within a predetermined preferable range.

The ink container 1 shown in Figure 2 may be

manufactured by preparing a container body of the ink



generate such a negative pressure as is sufficient to 15 provide bal ance
with the force of neniscus forned in the ink ejection nozzle of the
recording head to prevent ink | eakage frgmthe ink ejection portion to the
outside and to permts ink ejection by acttation of the recordi ng head. 20
In the top surface of the negative pressure generating nmenber accommodati ng
chanber 12, an air vent 12A for introduction of the anbience to ease the

negative pressigftd St Ng drP wHICH S Suldtird tek whili Yeilintye the recording
head and to maintain the negative 25 pressure within a predeterm ned

preferabl e rangscrib iHdcAidYer sl nidifived N di@wer? iffjediEing
manuf actured by preparing a contai ner body of the ink 23 container 1 on
whi ch a subst ridiee MKk ctherdintre dRecinkednieceipafl petrti forogarededand t hen
injecting the ink thereinto. The ink injection port for carried out such a
met hod may be dwtr necth ra andtdp & mdmde dormaddn ik ragseruadiacechiber 11, for
exanpl e. Then, the injection port may be sealed by a sealing nenber 11A
after t ink i Mreetingn resexvqios ghanbey tldr ndidw example cefhghn gbent after
the ink is consumed follow ng the start of the 10 use of the ink container,
1, that is, widnjiedlelomportivdiay e Haakad MY (heeddnng Mmambri ohds
substantially zero, for exanple, the sealing nmenber
after t ink injection.
In a possible alternative, at a certain point
after the ink is consumed following the start of the
10 use of the ink container 1, that is, when the ink
remaining amount in the container becomes
substantially zero, for example, the sealing member
11A may be dismounted or may be broken to reform an
injection port, and the ink is injected using an
15 injector, and then, the reformed injection port may be
re-sealed by a sealing member 11A or a substitute
member, if necessary. In place of using the original
injection port, opening may be formed at another
position in the top surface of the ink reservoir
20 chamber 11, for example, and the ink may be injected
through the opening, and then, the opening may be
sealed. For example, the Embodiments of the
manufacturing method for the ink container are in
tended to cover such manufacturing methods in which
25 the ink is injected into the ink container containing

some responsibility zero amount of the ink.

The sealing member 7A is detachably mountable



11A may be di smounted or may be broken to reforman injection port,
ink is injected using an 1s injector, and then, the reforned injection port
may be re-sealed by a sealing nenber 11A or a substitute nenber, if

pl ace of using the original 24i njection port, opening nay be
formed at another position in the top surface of the ink reservoir
chanber 11, f

necessary.

and t hen,

In

t he

manuf act uri ng

7TA is detachaQ!
transportation

and the

20

or exanple, and the ink may be injected through the opening,
openi may be seal ed. _For, ex l.e, the Enbodi ments of the
R &0 RIETENE @nitiendmia (B akdos HAPY o cover such
manuf act uri ng jret hods .in which 25 the ink. i,s injected.into the ink container
SRATTRRQRSAAS 1 9% TIPS N SHREERR Ly g nenber

cont ai ni ng

nb TA f . . i i
menber nmay éqfcd'gtae€%n%%&§éna? ;s&ni:g q:aﬁ)}ggq’ GEME 1Y Y .éc]geg'lrhgcém%.ra or

like, if a5 pre

ty I's provi and it is

renovabl e wher, the i ik, GAGY Al eF i S M;g% :%etﬂr]%vircf‘&i,),r Hl Nea

case that
start of

i nk

contalner 1s | snount'ed Tr cordi ng head'after

1 | ' .d f.the I duri
R G o e EAta L nEPBE e hoRoRELEReAYY. HRE ccal | ng.

t he

In the
t he

use, rdnitsv SRl I Wi ATBAIRET i niA itk 411015 URS tidutite Al arnd 0 may be

used to sea

cont ai ner

1

10

15

20

25

the ink supply port 7. The internal structure of the ink

recording head. In the case that ink container is
dismounted from the recording head after the start of
use, the sealing member 7A and the substitute member
may be used to seal the ink supply port 7.

The internal structure of the ink container 1
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
ink container. The negative pressure generating means
is not limited to the one using the porous member. In
another example, the ink alone is contained in a
bladder-like member made of elastic material such as
rubber or the like which produces tension in the
direction of expanding the volume thereof. 1In such a
case, the negative pressure is generated by the
tension in the bladder-like member to retain the ink.
In a further example, at least a part of the ink

accommodation space is constructed by a flexible

member, and the ink alone is accommodated in the space,



Is not limted to such a partitioned structure in which the inside is
partitioned into the porous nenber accommodati ng chanber and the reservoir
containing the 15 ink alone. In another exanple, the porous nenber nay
occupy substantially all of the inside spage of the 1ink container. The
negative pressure generating nmeans is not limted to the one using the
porous nenber. In another exanple, the ink alone is contained in a 20

bl adder-1i ke nmenber made of elastic material such as rubber or the |ike
whi ch producedhessginm ispring fHrextinmpilieddndithe theXiiite thereof. In
such a case, the negative pressure is generated by the tension in the

bl adder -1 i ke MEMRAT ¢ PY¥ SfEiGh thN9IAELIVES DuesEURG tifegenermfied  ad™ east a
part of the ink _accomobdation space is, constructed by a flexible nmenber,

and the ink al9HP iL@ScTonfaEY SNt Ray, besm LS Y ng force
Is applied to the flexibl.e nmenber, .b i ch negatiyve pressure is
generated. |n TIRFEAE e (HE %H%t %V&"f?ai?‘%g’er% ST egnby

i njecting the inﬁbin t he ove:qfspribqg.nanner. In 5 suq? cases, the ink

i nj ection Ray BERFITEY ott® T (AAFG ML U8Y RERTPEHTI S which is
provided to i ce t ' [ £ Y pressure
tending to i nc%%]ggi&vxﬁ?q h{}%i{%%‘}& iﬂrh%g%' Rﬁlelc‘%?gll%]}eﬁg%ﬁa%d&? n order to

mai ntain the npgalddiced Gmd Samiéndd I biadY adPt&ddE natk H&I&LAR e range,

as
pressure tending to increase with ink supply into the

recording head and in order to maintain the negative

10 pressure within a predetermined preferable range, as
described hereinbefore.

The bottom portion of the ink reservoir chamber

11 is provided with a portion to be detected 17 at a
position opposite to an ink remaining amount detection

15 sensor (which will be described hereinafter) provided
in the apparatus side, when the ink container 1 is
mounted to the apparatus. In this embodiment, the ink
remaining amount detection sensor is in the form of a
photo-sensor comprising a light emitting portion and a

20 light receiving portion. The 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

25 described hereinafter) by providing an inclined
surface portion having a configuration, angle or the

like for this purpose.



descri bed hereinbefore.. The bottom portion of the ink reservoir chanber 11
Is provided with a portion to be detected 17 at a position opposite to an

i nk remai ni ng anount detection 15 sensor (which will be described
hereinafter) provided in the apparatus sikde, when the ink container 1 is
nmounted to the apparatus. In this enbodinent, the ink remaining anount
detection sensor is in the formof a photo-sensor conprising a light
emtting portion and a 20 | i recei ving_portion. The ﬁortion to be

detected 17 is made Bff ﬁrF}gﬂsBSrEﬁguB? §en1F%93ﬁ§p3re herpterial, and
when the ink is not, cqntal t he I ht fro t he ht__em ortion is
appropriately ‘H@&J’% H‘éa J’re\/lsntd: orth or?rﬁ/v{’ﬁ pvm Il be
25 descri bed reinafter nc ucfa i,on having a
i 59 e g :t%%d Fidfde SoLkagpupRker "o

configuration Hi's” ‘pur pos erring to Figure
3 - Figure 5, t £ d the
funct : gﬁ of tﬁtélhigeuﬁ &Jtp( (Ila&g %1'—& re 31 ga ?ﬁ%asqn%H{ge dég'd\ﬁdévc\gp((a) and
(b)) of a %ub%ﬂ@tﬁwr&ﬂ@ﬂw vﬁlié}fé H Mé}w%o&umﬁ hgs present

invention is applicable to. Figure 4 is an enlarged view (a) of a mgjor

part of the injp rﬁa”dlr@rtéhomgu'i‘eFMglirsea% emcargedew le)a)a%fsaen ina
direction IVb igure 5 is a side view (a) and front view (b) of an exanple
of major part of the ink container shown in Figure 3, and

a view (b) as seen in a direction IVb. Figure 5 is a
side view (a) and front view (b) of an example of

10 controller substrate mounted to an ink container which
the present invention is applicable to.

The ink container 1 is securedly mounted in or
to the holder 150 which is integral with the recording
head unit 105 having the recording head 105, by

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 unit 103 for controling



10 controller substrate nounted to an ink container which the present

i nvention is applicable to. The ink container 1 is securedly nounted in or
to the holder 150 which is integral with the recording head unit 105 having
the recording head 105, by 15 engagenents 23f the first engaging portion 5
and the second engaging portion 6 of the ink container 1 with a first

| ocking portion 155 and a second | ocking portion 156 of the hol der 150,

respectively. #te Eiﬂ&lt téﬁﬁtﬁ&%ﬁoﬂp aﬁE]{e}T( oo i QY:%P?S%&?(" he

hol der 20 150, and a contact 1n orm o ectrode pa (b) of

Figure 5) provisiogrons acss’{ 890 WUnddii oS WSt e 500 facig to outside, are
electrically contacted to establish electrical connection. A surface of the

substrate 100 dmptfithd Wekeion 201 ofn tdcdidan@d i t1ertHe i SLecOrigled with a
first light emtting portion 101 such as a LED for emtting visible |ight

and a control gigialOSupPliedNtidudly the ddndcight ES2 tdndotperpadn, and
the control unit 103 controls the |ight em ssion of the first |ight
emtting pertibm2l10n Fiapne dagnda )wishiowisha aitatier iim whiigialafheppltihed

t hrough the connector 152 and the pad 5 102. In Figure 5 (a) shows a state
in which aftercommerotomi®bl 10d®iis 193t | n sie | subdteratdsiodt eliODs it is
coated with a protecting sealant. Wien a nenory elenent for storing

i nformati on suchatedawtbhor proteeting 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



remai ni ng anount of the ink contained in the ink 10 container is enployed,

It is set at the sanme place, so that it is coated with the seal ant. Here,
as described hereinbefore, the substrate 100 is disposed at a | ower portion
of the supporting portion of the supportizeg nenber 3 adjacent the 15
portion where the sides of the ink container 1 constituting the bottom side
and the front side cross wth each other. At this position, an inclined
surface is provided between the bottomand front sides of the _ink

contai ner 1. WRFEIR clOlyilpnge Aisy shownghy 26)ednt FlAYTorri dRe101 emits
light, a part thereof is emtted outwardly fromthe front side of the ink
container 1 albMpt ety inR PR s MiRAtediah &iRIDHEIAD (¥ substrat e

100, the infornatjon relati to the ugi container 1 can be 25 directly
provi ded not orfSPIE RRethe b hPHEY Rt AP (WPRETHJSt 9 ppar at us such as a

t fed . th t | to the. by the first_light 1 tti
26 por i on 105 ST GREON Al R B %) M IR 274 8 T gtV ng
portion B Y ¢ iyt
ppor ri gne dr PRt G HETRERRe For CRRYAID G dJ R AT RRd " 0T

g‘;rﬂ‘: carr| ag&tff’ﬁ%C@{rﬁi’ﬁQQwﬁ&? ﬂﬁé d?érl#igge EWhedltd éiﬁﬁéﬁtf\?}?ﬁ the
rriage cones to the position, the light 'emssion of the Tirst light
emtting portiQfe 1ight emission of the first light emitting portion
101 is controlled, by which the recording device side
can obtain predetermined information relating to the
10 ink container 1 on the basis of a content of the light
received by the light receiving portion. In addition,
by controling the light emission of the first light
emitting portion 101 with the carriage being disposed
at a center portion of the scanning range, as shown by
15 (b) in Figure 3, the user is visually informed of the
state of the light emission, so that user can be given
the predetermined information relating to the ink
container 1.
Here, the predetermined information of the ink
20 container (liquid container) 1 includes at least one
of properness of the mounting state of the ink
container 1 (i.e. whether the mounting is mounting or
not), properness of the position of mounting of the
ink container 1 (i.e. whether or not the ink container
25 1 is mounted on the right position in the holder which

is determined corresponding to the ink color), and.

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



101 is controlled, by which the recording device side can obtain
predeterm ned information relating to the 10 ink container 1 on the basis of
a content of the light received by the Iight receiving portion. In
addition, by controling the light emissi®i of the first light enmtting
portion 101 with the carriage being disposed at a center portion of the
scanni ng range, as shown by 15 (b) in Figure 3, the user is visually

i nformed of t . Of | ght 1,551 'iEﬁﬁ iven the
predet erm nedr%q}lef z%eﬁﬁaefel!lglnn# ﬁ‘i‘ﬁg ?%r@tlﬁez lﬁ{rh( j_'ssgoén‘%%lner_ t Ctﬁgrl{e)cft )?'he

predet er m ned 4l of {Ed it Ain P1d {ing 2% GGG Kd | gitdvhdanty ner) 1

I ncl udes at | east one of properness of the nounting state of the ink

container 1 (iers Ml oF Adie- SRIMY 1YW 46 HRING J10r Adnd /B )stdHPasmess of
the position of nmounting of the ink container 1 (i.e. whether or not the

i nk cont ai ner PHgHt | snidsHded( O dkeringdr Pasd tiDke ) N ke kendeoinhich s
determ ned corresponding to the ink color), and. Sufficiency of the ink

remai ni ng anouskt fhe €lighetdntsSbon | hehd afi@inery efropirdvidindiethak is
sufficient or not). The information relating to them can be provided by
em ssi on or nomfsisst Don ofilhebé | dddcribddrhetetesf odr in gttie enm ssion
(flickering or the like). The control s of the light em ssion, the nmanners
of providing tdescripoiomtoDHnthe | $thecteserobHethdecantiedl esysten he
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 unit 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 Mounting Portion of Ink Container (Figure

6 - Figure 8:

Figure 6 is a perspective view illustrating an



description of the structure of the control system In Figure 4, (a) and (b)
show a preferable exanple of the disposition, the operation of the 10
substrate 100, and the first light emtting portion 101. For the purpose of
snooth reaching of the light Ilight emttex® fromthe first light emtting
portion 101 into the viewfield of the first |light receiving portion 210
or the user, it is preferable that such a 1s portion of the ink container 1
as is opposed to th surface of .the substrate 100, havi rst |ight
anpe off

h |n€ iag fL
emitting porti®h EhESERREIRY BRRT 4BstiRAVHPSVR BALHPTNT] space 1A
t | t al b i cal | S, . I ndi by t F th
Durpoce. 50t mehiFhobheEnk EXhEanSr APERRERs oo (FRe RELREE OT i ng menber
3 | ' | [ t bl ocked. | ddition, the hold
150 15 provt aeibgnifeathaboRbulttBie b M0l g ortion) - 1s0H to !
opt

assure non- bl ocki ng -#ﬁf% ' ' / VR WeraP | nk
Contai ner (Figure 605-1 I gure %%QFi%?%%%a%ersﬁﬁﬁg%%%%ﬁ ustrating

an 30 exanpl exff oBer-8E96AI B8 R6AHLYAL! aH@VABHoBnERhEC a0~ \WB) CBEL he ink
contai ner according to the first enbodinment is nountable. Figure 7 is a

?;?enaEL§ g}detnéemhklbeﬁtaahéagacéoaaiﬁgetattﬁe girseushbbaimadtdegounting
the holder shown in Figure 14.
The recording head unit 105 is generally

constituted by a holder 150 for detachably holding a

10 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 6). By
mounting the ink container to the holder 150, an ink
introduction opening 107 of the recording head

15 disposed adjacent the bottom portion of the holder is
connected with the ink supply port 7 of the ink
.container to establish an ink fluid communication path
therebetween.

An example of usable recording head 105

20 comprises a ligquid passage constituting a nozzle, an
electrothermal transducer element 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

25 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



the ink container according to the first enbodinment to the holder shown in
Figure 14. The recording head unit 105 is generally constituted by a hol der
150 for detachably holding a 10 plurality (four, in the exanple shown in
the Figure) of ink containers, and a recordi ng head 105 di sposed adjacent

t he bottom side (unshown in Figure 6). By nounting the ink container to the
hol der 150, an ink introduction opening 107 of the recording head 15

di sposed adj a?’?p}f 4! t{oﬂ]pr’gsooer dNLPfeddie i gﬁr nect ed with the

i nk supply po Ink container to esta an |n fluid

comuni cati on Pt e r i HeF CRSIVESH . p ¥y Ford RIS Hwits e 4 £5:04 i ng head 105 20

conprises a Irqurd passage constrtutrng a nozzle, an electrothernal

transducer el epEiisiiSVisiehidvidea 4 s Rassaafe 20 et reiter nal

transducer element is supplied with electrical pulses in accordance with

recording si gngé Sdedyribéd méeindt t&Nerg4a i4n I d e o1 teoritect Nk in the
| i qui d passage. This causes a phase change of the ink resulting in bubble

generations (bpottign ,15Nndof heief vs@ordhigiiegd assil €105 seardy 31 which the
ink is ejected fromthe nozzle. An electrical contact portion (unshown) for
signal transmnebsctnigably deohtactéd tareaclyeot28r wsehthat| be descri bed
hereinafter, and an electrical contact
transmission of the recording signal is enabled to the
electrothermal transducer element driving circuit of
the recording head 105 through the wiring portion 158.
10 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
recording head unit 105, the holder 150 is brought to
above the holder 150 ((a) in Figure 7), and a first
15 engaging portion 5 in the form of a projection
provided on an ink container rear side is inserted
into a first locking portion 155 in the form of a
through hole provided in a holder rear side, so that
ink container 1 is placed on the inner bottom surface
20 of the holder ((b) of Figure 7). With this state kept,
the front side upper end 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 between the first
25 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



5 portion 157 of the recording head unit 105, are electrically contacted to
each other, so that transm ssion of the recording signal is enabled to the
el ectrot hermal transducer elenment driving circuit of the recording head 105
through the wiring portion 158. 10 FromtHé electrical contact portion 157,

a wring portion 159 is extended to the connector 152. \When the ink
container 1 is nounted to the recording head unit 105, the holder 150 is

brought to ab welﬁglrﬁéﬁbééoa(ié)digbfa&éﬁed)m@r@l@eéu&s of5 engagi ng

portion 5 in t orn1 proj ection provid on an ink contalner rear side
is inserted 'ﬂoaﬁréwrét wREks Ng Mé'%ééc’%'d‘ftémséé&ﬂﬁoén 1*(1}§0U§lh hol e
provided in a holder rear side, so that ink container Is placed on the

i nner bottom sy6f8£6n26 pfovi@edolislefnéd (@pp&rﬁr&yﬁ@eﬂaerwt&htmé state

kept, the front side upper end of the ink container 1 is pressed down as

i ndi cat ed by aifieVebht&@ynsdhi £hohtesidk ispéngeprdssead at@sthe the direction
I ndi cated by the arrow R about the engagi ng portion between the first 25

engagi ng partisacdndntotkendi psttionkihg pootided 1ab, thedchdbderfront side of
the ink container displaces downwardly. In the process of this action, the
32 supportingfrenbesi@eis displaced in the direction of an arrow Q while
a side surface of a second engaging portion 6 provided in the supporting
menber 3 on the When the upper surface of the second engaging
portion 6 reaches a lower portion of the second
locking portion 156, the supporting member 3 displaces
10 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
this state ((c¢) in Figure 7), the second locking
portion 156 elastically urges the ink container 1 in a
15 horizontal direction through the supporting member 3,
so that rear side of the ink container 1 is abutted to
the rear side of the holder 150. The upward
displacement of the ink container 1 is suppressed by.
The first locking portion 155 engaged with the first
20 engaging portion 5 and by the second locking portion
156 engaged with the second engaging portion 6. At
this time, the mounting of the ink container 1 in
addition completed, wherein the ink supply port 7 is
connected with the ink introduction opening 107, and
25 the pad 102 is electrically connected with the

connector 152.

The above-described uses the principle of



I nk container front side is being pressed to the s second | ocking portion
156 provided on the holder front side. Wen the upper surface of the second
engaging portion 6 reaches a |lower portion of the second |ocking portion
156, the supporting nenber 3 displaces 1033 the direction Q' by the
elastic force of the supporting nenber 3, so that second engaging portion 6
Is | ocked with the second | ocking portion 156. Wth this state ((c) in

Fi 7), the, Ki 156_el h Kk
clo%'tj;ienez 1t iﬁ e\(i:%olpﬂ é‘?gﬁﬁ%hgfxﬁ%‘&??gﬁgt%ﬁ %aefﬁt o‘g%pp efbtgerr:snrrber 3,

so that rear %Pﬁ“ﬁéﬁr%hewdw# f&”{ﬁé?gﬁ?&?%ﬁgaﬁ# gl?tlg)et g%rgﬁé side of the

hol der 150. Th I Splacenen al ner I S suppressed
by. The first n f 5$¥g5 g

portion 5 and %ip%ﬁe&g%gg%éqgoﬁén%ﬁp%???%n%ég%ﬂe]%a%% %\ﬁ)h t he s@cond
engagi ng portiphs6;5 AL rhfbSuhl "Endl PR "BHOGE NS1 @8 bPethdkigentainer 1 in

addi ti on conpleted, wherein the ink supply port 7 is connected with the ink

i ntroducti gn opeRt&aEndP71 ﬁadadéowﬁ pésnfOcnése etgEt £6 686 | ¥sconnected with
the connector 152. The above-described uses the principle of 33 "lever”

during the nousphpnfed! OCEES diMttihd Porfioiitweeh tMerigikn duppigngagi ng
portion between the

port 7 and the ink introduction opening 107 is a

working point which is located between the power point

and the fulcrum, preferably, closer to the fulcrum.

10 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
portion, an elastic member such as a filter, an
absorbing material, a packing or the like which has a

15 relatively high flexibility is provided to assure an
ink communication property to prevent ink leakage
there.

Such structure, arrangement and mounting
operation are therefore preferable in that such a

20 member is elastically deformed by the relatively large
force. When the mounting 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

25 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 member is



first engaging portion 5 and the first |ocking portion 155 is a fulcrum
and the front side of the ink 5 container 1 is a power point where the force
is applied. The connecting portion between the ink supply port 7 and the

i nk introduction opening 107 is a working4point which is |ocated between
the power point and the fulcrum preferably, closer to the fulcrum 10
Therefore, the ink supply port 7 is pressed against the-ink introduction
opening 107 with a large force b the rotation of the ink container 1. At

the connectingePbrinodl apPEPREIFteke Arfoird ka2sti¢2iLY: an absorbing
material, a packing O%Q;@%ekk§ wh'chggﬁigg B%gpéﬁbagbégl hig? flﬁx:biLity
is provided to assure gﬁﬁhhﬁp i y 5¥5Ven i nk | eakage
th . Such st t d ti | th f
preforabl'e i n crapeston LoZoPRIReke foa (olltacts) R A IR Shyaine ©

| atively | | ' | | , 2bkh
et 1 ook ng ererEhETus Latates SRRt IGRRREAIVE tua b £OUB bl ab"C (1

second | ockd Non@PLil 00 d90ureRYAGEEL LS Neidie PECONdoSRABEL G POM LI ON © are

25 effective to prevent € 1 nk contal romrising away fromthe

hol der, and thgr6forey k{:ﬂsréséwé@ﬁi. Oln Hhd RAMRIAHAHa TP &xd s SHRPT essed,

so that nenber 1s 34 ept ITn an appropriately deformed elastically.
contact force therebetween is not preferable from the

standpoint of damage prevention and sufficient
durability. In this example, they are disposed at a

10 position as remote as possible from the fulcrum, more
particularly, in the neighborhood of the front side of
the ink container, in this example, by which the
contact force is minimized.

To accomplish this, it is considered to place

15 the pad of the substrate at a position very close to
the front side on the bottom side of the ink container.
Alternatively, it is considered to place the pad of
the substrate on the front side of the ink container.
In any case, however, some limitation is imparted to

20 the disposition of the first 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. 1In the
case of placing the pad of the substrate at a position

25 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



On the other hand, the pad 102 and the connector 152 (electrical contacts)
are nmade of a relatively rigidity electroconductive material such as 5
nmetal to assuring satisfy electrical connection property therebetween. On
the other hand, an excessive contact forcd® therebetween is not preferable
fromthe standpoint of damage prevention and sufficient durability. In this
exanpl e, they are disposed at a 10 position as renote as possible fromthe

HIEL 02 L el SRR o 15

i nk cont ai ner, orce is mnimzed. To

acconpl i sh thigouddshe §PNEACION Lonphater 15 dhe ARk ddnipiecaupstrate at a

position very close t ront side on the bottom side of the ink

container. Alfggoatiyelychid LfafONSiarfdd mdiid Rmad iof the

substrate on the front side of the 1nk container. In any case, however,

some |imtatiopedeitS@aikerddr 20 pPSvIasPRsidtperpleidetficsl |ight
emtting portion 101 on the substrate, which should be selected such that

| i ght shoulsd psopestyiorachrédpettivé of Othe $@ELavE NGop@itioms2dP and the
eyes of the user. In the case of placing the pad of the substrate at a

position 25 vethecpadeahd the éonméctode withhe posstvlei desoittdbe ink
container, the pad 102 and the connector 152 approach to each other in a
face-to-face fesbéssive 88rce 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
10 introduction opening 107, the leaked ink might reach
the pad and/or the connecting portion along the bottom
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
15 assembly of the apparatus may be difficult.

In this example of the embodiment, the
substrate 100 is disposed on the inclined surface
connecting the bottom side of the ink container 1 with
the front side of the ink container 1, namely, at the

20 corner portion therebetween. When the balance of
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
is such that reaction force (a upward force in the

25 vertical direction) applied by the connector 152 to

the pad 102, balancing with the mounting force applied

downwardly in the vertical direction, involves a



the state i mmedi ately before conpletion of the nounting of the ink
container 1, and they abut each other in such a state. A large nounting
force is required in order to provide a satisfy electrical 5 connection
irrespective of the surface conditions of 3% he pad and the connector, with a
possi ble result of excessive force applied to the pad and to the

connector. In case the ink | eaks out at the connecting portion between the

i nk supply por oﬂp&wfé%&t@ei% a%igﬁf@yyceaﬂh@@eﬁméws&pg,bémeé@aked i nk

m ght reach the pad and/or the connecting portion along the bottom side of

the ink contaifgs . pYhenod hend VS ' ddBhéStolli BPPS edmairdettd Nvneanttdiener
front side, the | sengagenent of the ink container fromthe main 15

assenbly of thes@ppgradsss Maye benkli dbh€alier ddwi hiswaerx@amphe of the
enbodi ment, the substrate 100 is disposed on the inclined surface

connecting t hembohtong StoiRpDELide pokitDow Al axeradditidn dheidkont side of
the ink container 1, nanely, at the 20 corner portion therebetween. Wen the
bal ance of s f otortabidy méuntingofivace Por tebectridcar: comectbant pad 102 is
contacted to the connector 152 inmedi ately before the conpletion of
nmounting, is coetwveenetheisubstratehantathe ccennestéorie $malipwasa force in
the 25 vertical direction) applied by the connector 152 to the pad 102,

bal anci ng wi t hthat epenathgltvroey abgl aette dbewwardly in the verti cal

direction, involves a
When the ink container 1 is pressed down toward

the mounting completion position where the first
10 engaging portion 5 is engaged with each other, the
second engaging portion 6 and the second locking
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
15 substrate 100 by the urging force. Therefore, a good
electrical connection property is provided and assured
upon the completion of the mounting of the ink
container. In addition, the electrical coﬁnecting
portion is at a position high from the bottom side of
20 the ink container, and therefore, the 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.
In this manner, the structure and arrangement
25 of the electrical connecting portion described above
is advantageous from the standpoint of assuring the

optical path in the case that first light emitting



36 conponent force of the actual contact pressure between the pad 102 and
the connector 152. Therefore, when the wuser presses the ink container down
toward the nounting conpletion position, an addition of ink 5 container
mounting force for electrical connection Yet ween the substrate and the
connector is small, so that operativity may be quite |l ow. When the ink
container 1 is pressed down toward the nounting conpletion position where

the first 10 epgprgidy POItioMuded SoENYLSH Whd NeLAeh DIfIRE . rébeivaggond
engagi ng portion 6 and the second | ocking portion 156 are engaged wi th each

other, and thepgrtfbhSeEoR EREPEVES o OFKE Wdef Or L€ ShdLi1én | hergad 102 on
the connector 152) parallel wth a surface of the 15 substrate 100 by the

urgi ng force. dheretani@poinfgoofl tié atddgnLthde onhethe ofediDpedt ynks provi ded
and assured upon the conpletion of the mounting of the ink container. In
addition, the ebtrtainenl meconhinyi Aigreporasaurascatofl plosi¢lecthigalfromthe
bottom side of 20 the ink container, and therefore, the liability of the
| eaked i nk o eacbnhgct hetatesasdnthe puotécthonefroheconpantaatioes toward
the first light receiving portion 210 and toward the eyes of the user can
be assured. |nwibhsthenheakedhénktructure and arrangenent 25 of the
el ectrical connecting portion described above is advantageous fromthe
st andpoi nt of assuri nfhehetructure of the mounting portion for the
ink container in the first embodiment or the modified
example is not limited to that shown in Figure 6.
10 Referring to Figure 8, the description will be
made as to this point. Figure 8 is a perspective view
(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
15 for carrying the recording head unit; and a
perspective view wherein the ink container is carried
on the carriage.
As shown in Figure 8, the recording head unit
405 of this example is different from those (holder
20 150) described hereinbefore in that it does not have
the holder portion corresponding to the ink container
front side, the second locking portion or the
connector. The recording head unit 405 is similar to
the foregoing one in the other respects, the bottom
25 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



optical path in the case that first light emtting 37 portion 101 is used
both for the first light receiving portion, for the eyes of the user, in
addition, from the standpoint of the nagnitude of the required ink

contai ner nmounting force, assurance of thegelectrical 5 contact state and
the protection fromcontam nation wth the | eaked ink. The structure of the
nmounting portion for the ink container in the first enbodi nent or the
nmodified exanple is not limted to that shown in Figure 6. 10 Referring to
Figure 8, the HegkingtPoRtipn|1p2. edcthe RaCk HLd9ointPTEYHEP? 8 is a
perspective view (a) of another exanple of the recording head unit for
executing the YEERr &R nglepbrieabrcomt 26t YT S ph iR oWl tF0F he i nk from
the ink container, and a carriage 15 for carrying the recording head unit;
and a perspecti98avi EFANFBRLE$+HOR he ink container is carried on the

carriage. As shown in Fiqure t he recording head unit, .405.0f this exanple
is different fron1tho§5‘%ﬁ@l&gperégaf§0)aﬁe§ ﬁBnghgbaiﬁﬁb 358 ehat it
does not have e holder pojtion_corr ondj t N ont ak n front
side, the g%co%geIS%EFﬁﬁg%o iloﬁso?oYﬁéfec%%ﬁg%t%r%ﬁgﬁt §%Zbr%$%gf%ead uni t

408 is simlarpbgyshls hOLROQI 16v0PCa1D LOE PLUELS BECFLSorliighOt tom 25
ed wth an 1nk on

side thereof 1S provi I ntroduct
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
10 a holder portion corresponding to the structure of the
ink container front side. The second locking portion
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
15 unit 405 is mounted on the carriage 415, as shown by
(b) in Figure 8, the mounting portion for the ink
container is established. In this manner, through the
mounting operation which is similar to the example of
Figure 7, the connection between the ink supply port 7
20 and the ink introduction opening 107, and the
connection between the pad 102 and the connector 152,
are established, and the mounting operation is
completed.
1.4 Recording Device (Figures 9 and 10).
25 Figure 9 shows an outer appearance of an ink
jet printer 200 to which the ink container described

in the foregoing. Figure 10 is a perspective view of



opening 107 to be connected with the ink supply port 7. The rear side
thereof is provided with the first 38 |ocking portion 155, and the back
side is provided wth an electrical contact portion (unshown) for signal
transm ssion. On the other hand, as shown ¥y (b) in Figure 8, 5 the
carriage 415 is novable along a shaft 417, and is provided with a |ever 419
for fixing the recording head unit 405, and an electrical contact portion

418 connect e%ﬂ\étﬁd{ﬁ&f' £6tyheéh e&&tﬁainpgé%émwfcwér 5§£05¢i ng head.

The carriage 415 is also provided wth 10 a hol der portion corresponding to

the structure pighPe 9i pk &pshai ner front side. The second | ocking portion
156, the connector 152 and the wiring portion 159 to the connector, are

provided on the carri age stidih W tHIduties 191, Whel ipiinalegn 2ove Jfeaaridi ng head
15 unit 405 is nounted on the carriage 415, as shown by (b) in Figure 8,

t he nmounting penbb@imént tbmprhkescanmhainecassémpsyabhi shedt I n this manner,
through the nounting operation which is simlar to the exanple of Figure
7, the conrectdbschetryeebrape208kasuphbyfpont §i@€ afidthéemaibk i ntroduction
opening 107, and the connection between the pad 102 and the connector 152,
are establ i shedssemdlyheanvantomgtdpesheebnfeedingnpeeied. (ASE) R202r di ng
Device (Figures 9 and 10).
at the rear side thereof, a main assembly cover 201,
and other case portions which cover major parts
including a mechanism for scanningly moving the
10 carriage carrying the recording heads and the ink
containers and for effecting the recording during the
movement of the carriage. There is also provided an
operating panel portion 213 which includes a
displaying device which in turn displays states of the
15 printer irrespective of whether the main assembly
cover is closed or opened, a main switch, and a reset
switch.
As shown in Figure 10, when the main assembly
cover 201 is open, the user can see the movable range,
20 the neighborhood thereof which carries the recording
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.
25 A sequence operation is carried out so that carriage

205 is automatically comes to the center position

("container exchanging position", shown in the



25 Figure 9 shows an outer appearance of an ink jet printer 200 to which
the ink container described in the foregoing. Figure 10 is a perspective
view of 39 the printer in which the main assenbly cover 201 of Figure 9 is
open. As shown in Figure 17, the printer 390 of this enbodi nent conprises a
mai n assenbly, a sheet 5 discharge tray 203 at the front side of the main
assenbly, an automatic sheet feeding device (ASF) 202 at the rear side
thereof, a main assenbly cover 201, and other case portions which cover

maj or parts i ftignfieng .a whegitarihemyser s@amdandihe dmk mpntadnery carri age
carrying the recording heads and the ink containers and for effecting the
recordi ng dur igkFhangingananatiem e e didge. There is al so provided an
operating panel portion 213 which_includes a displaying device which in
turn displays states &R FﬂéslﬁmBPFﬁPéPtvrFB%pEEFP§€189 8fher the main

assenbly cove cl osed or ene I n ch nd eset switch. As
shown in Fi guré“i‘%‘ OWiHert§ Hé" %’s’g‘br&nﬁﬁ quq‘dlp tﬁ] the user can
see the novable ra nei or hoad the of carries the

recor di ng ﬁeaorq.ﬁﬁlf‘gﬂ% I}ﬁi—’di %Bgonﬁoaqﬁ gl\\%n %nd 1C (the ink

containers may.bed o Fatfigk by (oL R 0 YR L eher i naf ter 1o
sinplicity). I'n 'S

recording material by the movement of the carriage 205,
during which the recording heads eject the ink to
effect the printing. To do this, the carriage 205 is

10 slidably engaged with the guiding shaft 207 which
extends in the moving direction thereof, is driven by
a carriage motor through a drive transmission
mechanism. The recording heads corresponding to the K,
Y, M and C (black, yellow, magenta and cyan) inks

15 eject the inks on the basis of ejection data fed from
a control circuit provided in the main assembly side
through a flexible cable 206. There is provided a
paper feeding mechanism including a paper feeding
roller, a sheet discharging roller and so on to feed

20 the recording material (unshown) fed from the
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

25 1 are detachably mounted on the recording head unit
105. Thus, the recording head unit 105 can be mounted

on the carriage 205, and the ink container 1 can be



enbodi nent, when the main assenbly cover 201 is opened. 25 A sequence
operation is carried out so that carriage 205 is automatically conmes to the
center position ("container exchanging position”, shown in the 40 Figure
), where the user can do the ink contai nesi exchangi ng operation or the
like. In this enbodi nent, the recording head (unshown) is in the formof a
chip nounted to the s recording head unit 105, corresponding to the
respective inks. The_recordi ng heads scan the  recording nmaterial by the

noverment of t HEORRFEE R Yor reeRrding Mt WHd rdtr dilRy Yddds ej ect the
ink to effect the printing. To do this, the carriage 205 is 10 slidably
engaged with tHEPYIIBERY. sHIS (1 CoRT RS Texdt ehftts Fﬁﬂelf OT%ving direction
thereof, is driven b a carrj not oy, t hrough a ' transm ssjon
mechani sm Theé?té%%l?%l?% rﬂ%‘é‘ﬁl{éaalglg‘? red p%rh%i%%rl%ow%gﬁé/ebw,wﬂ a%% (bl ack,

'l ow ; . Coct the i ) et
Yata fed Trom fst0eafig Herd dnfe £05T, A addliol WY a1 5L 00 o

a flexible 5cablﬁk2%$?tgméf jhsfé r@égﬁ&&dﬁyﬁg@%m {&shapism i ncl udi ng

a paper feeding r er, a she argi n er and so oh fo feed 20 the

e TRy ERRIelal LR 4R naibumine Shallnetigo, dov co
established.
During the recording or printing operation, the

recording head scan the recording material by the

10 above-described movement, during which the recording
heads eject the inks onto the recording material to
effect the recording on a width of the recording
material corresponding to the range of the ejection
outlets of the recording head. In a time period

15 Dbetween a scanning operation and the next scanning
operation, the paper feeding mechanism feeds the
recording material through a predetermined distance
corresponding to the width. In this manner, the
recording is sequentially effected to cover the entire

20 area of the recording material. An end portion of the
movement range of the recording head by the movement
of the carriage, there is provided an ejection
refreshing unit including caps for capping the sides
of the recording heads having the ejection outlets.

25 Therefore, the recording heads move to the position of

the refreshing unit at predetermined time intervals,

and are subjected to the refreshing process including



an integral ink container holder is detachably nounted on the carriage 205,
and the respective ink containers 25 1 are detachably nounted on the
recordi ng head unit 105. Thus, the recording head unit 105 can be nounted
on the carriage 205, and the ink cont ai ner*?1 can be 41 nounted on the
recording head unit 105. In this enbodinment, the ink container 1 is,
therefore, detachably nountable to the carriage 205 by way of t recording

head unit 105.¢dd ﬁ%@&iﬁfﬂhr?yeﬁgﬁfﬁéﬁ@ dr Schékipeatainer 1 to the recording
head unit 105, the [liquid supplying systemof the present invention is

establ i shed. During thfe eeodiditigoheRid MniiRtg 10Behakiiag, at heldeecor di ng head
scan the recording material by the 10 above-descri bed novenent, during which

the recordi ng pheedsn efectebdie inkscontainée Ipchsdpngvidédrwithta effect
the recording on a width of the recording mnaterial corresponding to the
range of the egemhéctor otdtreéspondihg teceach ngf htlael. ink containees) od 15
bet ween a scanni ng operation and the next scanning operation, the paper

f eedi ng nechanasdn fkedsespectiveocanngchorerane combaghed o etlee epad ned

di stance corresponding to the width. In this manner, the recording is
sequential |y epfcthedsubstoete phevidedren2therinkotonteinetoldi My materi al

An end portion of the novenent range of the recording head by the novenent
this, the control of furn-on and -off of each of the

LEDs 101 in accordance with the sequence which will be
described hereinafter in conjunction of Figure
10 17 - Figure 19, are enabled.

More particularly, at the container exchange
position, when an ink remaining amount of an ink
container 1 is short, the LED 101 of the ink container
1l is switched on or flickered. This applies to each of

15 the ink containers 1. Adjacent to an end portion which
is opposite the position where the refreshing unit is
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

20 portion 210 by the movement of the carriage 205, the
LEDs 101 are switched on, and the light is received by
the first light receiving position 210 so that
positions of the ink containers 1 on the carriage 205
can be detected on the basis of the position of the

25 carriage 205 when the light is received. In another
example of the control for the turn-on of the LED or

the like, the LED 101 of the container is switched on



of the carriage, there is provided an ejection refreshing unit including
caps for capping the sides of the recording heads having the ejection
outlets. 25 Therefore, the recording heads nove to the position of the
refreshing unit at predetermned time intefvals, and are subjected to the
refreshing process including 42 the prelimnary ejections or the Iike. The
recordi ng head unit 105 having a holder portion for each ink container 1,

is provided wit n t pondjn i tainers, 5
and the respecYF%g E%%ngggogénggéﬁggn?ag%e%o%gegﬁ%pﬁgéuﬁggdtﬁg gﬁ strate
provi ded on thg.ipk. tal Lhis, 0 fo t -on and -off
of each of the?otﬁééﬁgglé#ﬁﬁé%%%rgéﬁégbgfﬁh t éﬁégﬁﬁgﬁﬁgF%H#i w il be
described herejpathebal NsEALINPEYI R0 Phe FEONEFo10FdF tnl gHke 19, are
enabl ed. More particularly, at the contai ner exchange position, when an ink

remai ni ng anmougte8tidf bPKthE0PE8HP8EiNG hEéadhObY . stpF1yERg184netolhe i nk
container 1 is switched on or flickered. This applies to each of 15 the ink

containers sl. AdraceBbntPoRNsegHalr tbothdhiEbpettiv@POLkt Bohbaipagst i on
where the refreshing unit is provided, a first light receiving portion 210
having a |ighfotmcehei ngirl aseeimblyg piaei deftrybesitbaitEPRrédGdgh of the ink
containers 1 pass by the [ight receiving 20 portion 210 by the novenent of
the carriage 28be fhexible cable 206.

10 2. Control System:
2.1 General Arrangement. (Figure 11):
Figure 11.
In Figure 11, the control circuit 300 executes
data processing relating to the printer and operation

15 control. More particularly, a CPU 301 carried out
processes which will be described hereinafter in
conjunction with Figure 17 - Figure 19 in accordance
with a program stored in ROM 303. RAM 302 is used as a
work area in the process execution of the CPU 301.

20 As schematically shown in Figure 11, the
recording head unit 105 carried on the carriage 205
has recording heads 105K, 105Y, 105M and 105C which
have a plurality of ejection outlets for ejecting
black (K), yellow (Y), magenta (M) and cyan (C) inks,

25 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



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 can be detected on the basis of the position of the 25
carriage 205 when the light is received. 1“4 another exanple of the control
for the turn-on of the LED or the like, the LED 101 of the container is
switched on 43 when the ink container 1 is correctly nounted at the

contal ner exchalggs PoTHd 1obest aa! iahs o3 %ﬁeegg@ﬁ%s%%dofs ivfiel amhy to the

control for the in ej ection of the recording supplying control 5

data (control Sbgddet 0id Nfot CERRCELY Ord NS A he TR tdGLERI N
assenbly side control circuit through the flexible cable 206. 10 2. Control

System 2.1 Cefygkawf¥r aper@idnd Rdns eyl nay v ad&ea1l. In Figure 11, the
control circuit 300 executes data processing relating to the printer and

operation 15 control gabhr ofpahel GakacontainePU1304scaekicedbedt processes
which will be described hereinafter in conjunction with Figure 17 - Figure

19 i n accomdarig@re imbéferes obs aprerided witiRAhSOSubSAMEBO210E used as a
work area in the process execution of the CPU 301. 20 As schematically shown
in Figure 11, phevidedowitmgtheddERinl @l 10the adispapncomerahreingei 05
therefor and the pad (electric contact) or the 1like.
When the ink container 1 is correctly mounted on the
recording head unit 105, the pad on the substrate 100
10 1is 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
205, the control circuit 300 provided in the main
assembly side, are electrically connected for
15 transmission of signals through the flexible cable 206.
Furthermore, by the mounting of the recording head
unit 105 on the carriage 205, the connector of the
carriage 205 and the connector of the recording head
unit 105 are electrically contacted with each other
20 for signal transmission. With such a structure, the
signals can be transmitted between the control circuit
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
25 accordance with the sequence which will be described

hereinafter in conjunction with Figure 25 - Figure 27.

The control of ink ejections of the recording



has recordi ng heads 105K, 105Y, 105M and 105C which have a plurality of
ejection outlets for ejecting black (K), yellow (Y), magenta (M and cyan
(O inks, 25 respectively. On the hol der of the recording head unit 105,

i nk containers 1K, 1Y, 1M and 1C are detadfably nounted corresponding to
the respective recording 44 heads. The colors of the ink or the nunber of
the ink container is not limted to those, and the sanme color inks with

di ff t d ' | nk ' d ibed 5

ner ei nbef ore, XA ot ST R e o YRR P T The LeD 101,

the display coqfrof & c%lt_.oué}?egﬁé Oflé%#@ecm( 6ectﬁhg contact) or the
e

i ke. Wien the 1 nk contal ner I's correctly nounted oh t recordi ng head

uni t 105, the paeh08bhesfubisd r@é&%ﬁ% 1593 5 otasifeLior the eganect or

provi ded corresponding to each of containers 1 1n the recording head

unit 105. Ther&OHRELAHG hé SR wPFRVERE s ighd DecHidd806h BdBwebhe
control circuit 300 provided in the main assenbly side, are electrically

connect ed fsor difetda6ih§StORc@it Sadads dhrpeghidé® id extidl e cabl e 206.
Furthernore, by the nounting of the recording head unit 105 on the carri age

205, the connegcéebr@inghreadarsn@geh@Odomtiwbl heirxonec3®e i the recordi ng
head wunit 105 are electrically contacted with each other 20 for signal
transm ssi on. nMéih sssémblgtside ur &hushe the control circuit 300

controls the ink ejections and so on for the

respective recording heads.

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

15 control circuit 300, as will be described hereinafter,
responds to the signal to discriminate the position of
the ink container 1 in the carriage 205. In addition,
an encoder scale 209 is provided along the movement
path of the carriage 205, and the carriage 205 is

20 correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
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

25 respective recording head ejection controls, and is

used also for light validation process in which the

positions of the ink containers are detected, which



signals can be transmtted between the control circuit 300 of the main
assenbly side and the respective ink containers 1. Thus, the control

circuit 300 can performthe control for turn-on and -off of LED in 25
accordance with the sequence which will be*®described hereinafter in
conjunction with Figure 25 - Figure 27. The control of ink ejections of the
recordi ng 45 heads 105K, 105Y, 105M and 105C, is carried out simlarly

through the Tloxiplge Cabler#00q fhPesROPPEE! M ObniligcER5H | R0/, 205, L e

connector of t recordr ng unit wt SI g connecti on between 5

the driving cigfgiteand. ﬁgx %dﬁrﬁi"ﬂ?&'xq rér&i%i&rﬁcprz‘ﬁd&\ﬁ@fbd@wéme

control circuit 300 int mai N assenbly side. Thus, the control circuit

300 controls 3Pg §9kpLbeEaEQNEN aBHe SRePENDOFNOHE s£SPREL T ve recording
heads. 10 The first |light receiving portion 210 di sposed adjacent one of

the end portiopge@étéhpinedcpesitiongen othethievenét agengddSof etleéves | i ght
fromthe LED 101 of the ink container 1, and a signal indicative of the

event is suppl catdriagéheoboninoludescai 1igho. elbetibhgcebémeht canduat 300, as
wi |l be described hereinafter, responds to the signal to discrimnate the
position of thkghbhkreceiwingrelemantheandritaffen@0fonsntadoatpeh, toan
encoder scale 209 is provided along the novenent path of the carriage 205,
and the carri agke266ntsol circuit 300 a signal relating to an ink
remaining amount of each of the ink container 1
carried on the carriage 205. The control circuit 300
10 can detect the ink remaining amount on the basis of
~ the signal.
2.2 Structure of Connecting Portion (Figure 12).
Figure 12 figure 20 Figure 20 shows a structure
of signal line wiring for signal transmission between
15 the ink container 1 and the flexible cable 206 of the
ink jet printer in terms of the substrate 100 of the
ink container 1.
As shown in Figure 12, the signal line wiring
for the ink container 1 comprises four signal lines in
20 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
signal lines, namely, a voltage source signal line VDD
relating to electric power supply such as for an
25 operation of a control unit 103 for effecting light

emission, actuation of the LED 101 in the ink

container; a ground signal line GND; a signal line



20 correspondingly provided with an encoder sensor 211. The deteéction
signal of the sensor is supplied to the control circuit 300 through the
fl exi bl e cable 206, by which the novenent position of the carriage 205 is
obt ai ned. The position information is used7for the 25 respective recording
head ejection controls, and is wused also for |light validation process in
which the positions of the ink containers are detected, which 46 mﬁll be

descri bed hereinafter onjunction with  Fi ure 17. cond
em ssion / red®TA Ibo?‘ll?%‘rf}l“ﬁlqub VB t’?fér g‘fﬂﬁﬁ)n'oo %f t he
pr edet er m ned Siti int venent ran f the 5 carrl e 205, includes
a |ight em'ttlfr‘g( fd %}%m}f?g‘?ﬁoqeé%se%\ﬂ 3§ LD it functions to
output to the c nt rGu nal reI ti 0.4 mai ni ng
amount of eacH rb ch% ‘?’1’%( %b Lékisér)lg]r&lsﬁ% Frh ao t{]ﬁ%’ef cE rcf%{glé; :ﬁ% The
control CIrCUI q§igft g amount on the basis of
t he signal. (g ruégure 0 nﬁ%%pgngqéor |on |gure 12). Figure 12
figure 20 F|gure 20 s S C [ I ng for signal

g\@ﬁ 8r: EEQ LUbStrates 963 ‘Eflle‘é"')%ﬁg

transnlsS|on bet ween the ink container 1 an | e cabl e 206 of

the ink jet pEddif£{ndFs (ETHEs O 48Ry algs ML ideredpdnsnpd ai ner 1.

As shown in Figure 12, the signal line wiring
to the signal supplied through the four signal lines,

and a LED 101 actuatable in response to the output of
the controller 103. The foregoing is examples in which
10 the ink container has a minimum number of connecting
contacts, and with such examples, the LED101 can be
controlled, the information of the ink container can
be obtained, and/or the information can be obtained or
renewed, with a driving timing chart which will be
15 described hereinafter in conjunction with Figures 15
and 1l6.
2.3 Structure of Controller (Figure 13 and 14).
Figure 13 is a circuit diagram showing the
details of one embodiment of the substrate on which a
20 controller which the present invention is applicable
to is provided. The description will be made with an
ink container as the cartridge, an ink as the
recording material and the light emitting diode (LED)
as the light emitting portion. As shown in the Figure,
25 the controlling unit 103 provided in the
substratel0O0A- 100D on the ink container, comprises a

semiconductor substrate 120 which has a memory array



for the ink container 1 conprises four signal lines in 20 this enbodinent,
each of themis common for all of four ink containers 1 (bus connection).
The signal |ine wiring for the ink containers 1 include four signal |ines,
nanely, a voltage source signal line VDD 48elating to electric power supply
such as for an 25 operation of a control unit 103 for effecting |ight

em ssion, actuation of the LED 101 in the ink container; a ground si gnal

I GN\D; ATA f | vi I I I
dntg)the 11505 o A etaEN 5?%%%%2190 0 GO A R 050 %t e
LED 101 f I 0 CLK th f

5 Each ofrﬁﬂgtg Bf?gé o aﬁ%é&%;f{ﬁ Qon éééﬁ#éﬁtﬂﬂgé:élggntrollesriogr

Whi ch i s 1 epoRsi ey iq e AL smgiepowr&wht@m% Uiz sjgpal |ines,

and a LED 101 actua I'n response to the output e controller 103.
The foregoing j§;examHeLs /d) H1GH L Q4 J.'tnlio(?'}%ntl%' Kl diRS i&dTity Muim nunber

of connecting contacts, and wth such exanples, the LED101 can be

control | ed,s t heohPESL MBAESNE S tREoh &k £961t 81 HeIb LA b alEe 0PY G HES and or
the information can be obtained or renewed, with a driving timng chart

which will be gBedgsstibedciigseinasoer of NEOMHANCtddsembl Sigeres 15 and
16. 2.3 Structure of Controller (Figure 13 and 14).

control the display driving of the LED 101 through the
LED driver 103C for notifying operation, the writing
of the data in the memory array 103B and the reading

10 of the data. Figure 13 is a block diagram, and
therefore, the signal connection between the control
circuit 300 of the main assembly side and the
substrate 100A of the ink container side, are shown in
a simplified manner. Actually, however, the control

15 data fed form a control signal connector 110 in the
main assembly side through the flexible cable 206 are
not transmitted directly to the substratelOOA- 100D on
the ink container, but they are transmitted through an
electrical contact portion for signal transmission

20 provided in the carriage 203, the electrical contact
portion 157 on the recording head unit 105 side, or
the like.

The memory array 103B is in the form of an

EEPROM in this embodiment, and is able to store

25 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



Figure 13 is a circuit diagramshow ng the details of one enbodi ment of the
substrate on which a 20 controller which the present invention is applicable
to is provided. The description will be made with an ink container as the
cartridge, an ink as the recording materidl and the light emtting di ode
(LED) as the light emtting portion. As shown in the Figure, 25 the
controlling unit 103 provided in the substratelOOA- 100D on the ink

e .
a8 i‘bgér(.ﬁ?% ?e%r.a BT HE B S0 " R Al R By S
| /0 control 510%.5:95 r CORLERL | 11 LS FRITREY, A5 adORbh a1k t he LED

driver 103C O control circurt 103A 1s responsive to 5 control data

fed through “’&?urﬁﬂ)&ﬁ"@fetﬁé‘biﬂcg% 0 Bo1(0Re 1T Frnfit idn G tyriGesf the main
assenbly side to control the display driving of the LED 101 through the

LED driver 103{nf@rpredétaiminddciddioss dNEtNe ihéméry Odridy @@ in the
menory array 103B and the reading 10 of the data. Figure 13 is a bl ock

di agram and téereéopéndihe €6 0flé E€OLGECHE Othdeineestoéhed Comt€loe circuit
300 of the main assenbly side and the substrate 100A of the ink container
si de, are showimkncomtaimgti f ik revlvar infumaEtion Hewvmssd dsheimontrol 15
data fed forma control signal connector 110 in the min assenbly side

t hrough the flesnbhtnenbdis@Obmination information (individual

information) which will be described hereinafter in
conjunction with Figures 15 and 16 to identify the ink

10 container when the data is written in the memory array
103B and is read out therefrom, or when the actuation
and deactuation of the LED 101 is controlled for the
particular ink container.

The data written in the memory array 103B or

15 read out of it include, for example, the data
indicative of the ink remaining amount. The ink
container of this embodiment, as described
hereinbefore, is provided in the bottom portion with a
prism, and when the remaining amount of the ink

20 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 information

25 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



not transmtted directly to the substratelO0A- 100D on the ink container,
but they are transmtted through an electrical contact portion for signal
transm ssion 20 provided in the carriage 203, the electrical contact
portion 157 on the recording head unit 10%%ide, or the Iike. The nenory
array 103B is in the formof an EEPROMin this enbodinent, and is able to
store 25 individual information of the ink container, such as information

| at i he, i nk i pi i he._ | i t he. col

ot or mmti on of ERRetPEERRECLPRPET HRE bk, + oSl AR 1. g

i nf i the | | : c1i.Qn b

or the like. Thifeor e HRSapleidl Joke el e BOORUHIANAE" recs o

the memory ar r gyod 038, Be okt 61PROLLRGCY Oct iEe CORE' s REoLEe 1Bl hored in the

i nk container. The col ol ormation IS used as In cont ai ner _
di scrimi nationpi-p{,9na8! {,98n(thEi ¥igdust thaf BEIBhI 0pdo Wi gV 14 bes descri bed
hereinafter in  conjunction with Figures 15 and 16 to identify the ink 10
contai ner whenpbBgidabatbsudki ttefol 8itBLiMEARLY Whétier 1088 mbAntéear ead out
therefrom or when the actuation and deactuation of the LED 101 is
control |l ed forihRecopeaineul 85 aAnkresnt ah8¢rorTisedadAdwWehéhnen in the nenory
array 103E or is read out of it include, for exanple, the data

remounted one.

A LED driver 103C functions to apply a power
source voltage to the LED 101 to cause it to emit
10 light when the signal supplied from the I/0 control
circuit 103A is at a high level. Therefore, when the
signal supplied from the I/0 control circuit 103A is
at a high level, the LED 101 is in the on-state, and
when the signal is at a low level, the LED 101 is in
15 the off-state.

Designated by reference numeral 113 is a
contact for connecting an anode side of the LED101l to
the LED driver 102C on the semiconductor substrate
120; 115 is a contact for connecting the cathode side

20 of the LED10l1l to the ground line of the semiconductor
substrate 120. Designated by reference numeral 114 is
a limiting resistor for determining a current supplied
to the LED101l, and is electrically interposed between
the output side of the LED driver 103C and the anode

25 side of the LED114. The limiting resistor 114 may be
provided in the substratel00A- 100D on the ink

container or may be built in the semiconductor



I ndi cative of the ink remaining anount. The ink container of this

enbodi nent, as described hereinbefore, is provided in the bottom portion
with a prism and when the remai ni ng anount of the ink 20 becones snall,
the event can be optically detected by medEns of the prism In addition to
that, the control circuit 300 of this enbodi nent counts the nunber of

ej ections for each of the recording heads on the basis of the ejection

data. The renma]pj u information 25 is witten in the nenory array
103B of the c%??ggﬁgﬁgiggornk container, and the information is read out.

By doi ng so, the memoig QIt Ay 4 Q3R SIALES dilordiP JAPLBHIARP! the i nk

remai ni ng anount in rea tine. The information represents the ink remaining

amount wi th hi gRaceur 8¢y tAbNsabEPeat8f GENRLGRPe! $3 . PriYi glagbyd£ded he aid of
the prism too. AlSo, it is s possible to use it to discrimnate whether the

mounted ink capbmpmer ikSaarkePeNtOBPomOthESELamplet BENFigaFRUNGEERONE. A
LED driver 103C functions to apply a power source voltage to the LED 101 to

cause it tos emthel8tkhghtirwhesrt Bppsy¥ng! theppbwed so6afcéheolt&ye086r O
circuit 103Ais at a high level. Therefore, en the signal supplied from

the 1/0O controthei LEDI 10103fokré pattaclilgblievehe bathg® &0hrce in the
on-state, and when the signal is at a low level, the LED 101 is in
voltage is supplied from the VDD voltage source
pattern provided inside the substrate 100 of the ink
container. It is ordinary that respective elements
10 constituting the controlling unit 103 are built in the
semiconductor substrate 120 all together, and the
connecting contact means connected to the LED101 is
only the connecting contact 113. Reduction of the
number of the connecting contacts by only one is
15 significantly influential to the area occupied by the
semiconductor substrate 120, so that cost reduction of
the semiconductor substrate 120 is significant.

Operation of Controller (Figures 15 and 16):

Figure 15 memory array 103B of the substrate.

20 Figure 16 is a timing chart illustrating
actuation, deactuation of LED 101.

As shown in Figure 15, in the writing in the
memory array 103B, start code plus color information,
control code, address code, data code, are supplied in

25 the order named from the control circuit 300 in the

main assembly side through the signal line DATA

(Figure 12) to the I/O control circuit 103A in the



1s the off-state. Designated by reference nuneral 113 is a contact for
connecting an anode side of the LED101 to the LED driver 102C on the

sem conductor substrate 120; 115 is a contact for connecting the cathode
side 20 of the LED1O1 to the ground line &2 the sem conductor substrate
120. Designated by reference nuneral 114 is a limting resistor for
determ ning a current supplied to the LED10l1, and is electrically

i nt d bet t de 25
Side of the fe%@“fﬁr°irﬂgrow?n9?‘f’ﬁ§*€§s?’i’f L Fotn eteRRop L 36, To7
substratelOOA— Q Ef@ck?% gﬁ%ﬂtéiﬁerTﬂé'§%6f¥363ﬁét51dh&ﬂ“in

sem conduct or strate I gure 14 circurt diagramof a nodified

exanpl e of thetﬁélb§£aa£ec9aeFbgagecéﬁorTI'ﬁéom&tiéﬁdin@féapé@ thedi fferent
fromthe exanple of Figure 13 in the structure for applying the power

source vol t agepéginihg bEDtllglseﬁPéE ORI the U@t Ysighely )l ARgetraur ce
vol tage is supplied fromthe VDD voltage source pattern provided inside the

substrate 100 @pl1dbheinhrmabiDbai 8€gnaltisSepfettbvy tbaiderspegt tue el enents
to constituting the controlling unit 103 are built in the sem conductor
substrate 120 patrtiogkaheinkaocdntatnerowhichi tige coathes ofadataonnected to
the LED101 is only the connecting contact 113. Reduction of the
signal are related to.
As shown in the Figure, the color information
has a code corresponding to each colors of the ink, K,

10 C, Mand Y. The 1I/0 control circuit 103A compares the
color information indicated by the code with the color
information stored in the memory array 103B of the ink
container per se. Only if they are the same, the
subsequent data are taken in, and if not, the

i5 subsequent data are ignored. In this embodiment, the
color information corresponding to the information
supplied from the recording device. By doing so, even
when the data signal is supplied commonly to all of
the ink containers from the main assembly side through

20 the common signal line DATA held in Figure 12, the ink
container to which the data are concerned can be
correctly identified since the data include the color
information, and therefore, the processing on the
basis of the subsequent data, such as the writing,

25 reading of the subsequent data, actuation, deactuation

of the LED, can be effected only to the identified ink

container (that is, only to the right ink container).



nunber of the connecting contacts by only one is 15 significantly

I nfluential to the area occupied by the sem conductor substrate 120, so
that cost reduction of the sem conductor substrate 120 is significant.
Qperation of Controller (Figures 15 and 16k Figure 15 nmenory array 103B of
the substrate. 20 Figure 16 is a timng chart illustrating actuation,
deactuation of LED 101. As shown in Figure 15, in the witing in the nenory
array 1038, start code plus color information, control code, address code,
data code, ar Asupprésulin Cone hecommenr drbRdsigna thineohs remokghcuit 300
in the main assenbli side through the signal line DATA (Figure 12) to the

|/ O control ci¥euiallosh ?h\etf@ll\%zlnléo?f?lil%?}lé@rﬂo@ JTitR th&k @FRainer 1 in
synchronism wth the clock signal CLK _The start code signal in the start
code pl us coIo*ntn?%r%%ﬁ?%ﬁe|H@?c%@%sa¥%et°b@%@?ﬁ%@ﬁ%ftﬁﬁ ERr i BUBF the
data signals, and the 5 color ipformation signal is ,effectjve to_identify
t he partlcuIa?e@ﬁﬁlﬁ%nF%?n%?qﬁh?%ﬂ PHEbeE Phsthe fhgnal ibﬁ%ﬁ a®® rel at ed
(0 ho IO L HISNE LSy NEaGRLOE b OFBR8 | homBR By B8 FaRAL o7 POToL 0
compares, e Ehgh 4F %a%%ﬁ@%#raﬁ%géf e g e b k"
containers.
As shown in Figure 15, the control modes of
this embodiment include OFF and ON codes for actuation
10 and deactuation of the LED which will be described
hereinafter, and READ and WRITE codes for for access
to the memory array, that is, for reading out of the
memory array and writing therein. In the writing
operation, the WRITE code follows the color
15 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.
20 In this embodiment, these codes correspond to
the commands from the recording device. 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
25 reading command may be added.

For the reading operation, the structure of the

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



container per se. Only if they are the sanme, the subsequent data are taken
in, and if not, the 15 subsequent data are ignored. In this enbodinent, the
color information corresponding to the information supplied fromthe
recordi ng device. By doing so, even when She data signal is supplied
commonly to all of the ink containers fromthe main assenbly side through
20 the common signal |ine DATA held in Figure 12, the ink container to

whi ch the data are concerned can, be rrectl i dentif.ied since the data
incl ude the coPBFTaFHPBr mati%fO%h P& &8\%1‘5&1@&% RS PIE GHPon the basis

f the sub d h he wrifi 2 dj ng. of

O o SubeauentodihPif 00 ESRETY TS "Hin e ERL BBl al P pyR T e
Identified ink,eConjajper, that éﬁnT.Q{'Aéfré,o §:ﬂ§i#\9¥% ‘cS'kFHQ”&%Qe{;%- 53 As
aresult, (one? conmmon data signa Ine 1s" enoug r al I of e four ink

containers (0 hLtgri RendabferaBioh0 AGAUME LS.eERARTaLcadeachul e the

LED, thus reducing the Tequired nunber of the signa I nes. w il be

readi |y undershpgdtak8ielnCOATPNbEatRe ST ghakonttHE ESr&APEINOBAT §8PeCt i ve of
t he nunber of the ink containers. As shown in Figure 15, the control nodes

of this enbodtAeninknebHtdgikEr Radifd €WEESahor catéralhpdrmdfiand
deactuation of the LED which will be described hereinafter, and READ and
WRI TE codes foRrh&eriscaeSferent is that. The read data are outputted
in synchronizm with rising of the first clock (13th
clock in Figure 23) after the address is designated by
10 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
signal contacts of the ink containers are connected to
the common (one) data signal line.
15 LED101 As shown in Figure 16, with respect to
the actuation (turning-on) and the deactuation
(turning-off) of the LED 101, the data signal of the
start code plus color information is first sent to the
I/0 control circuit 103A through the signal line DATA
20 from the main assembly side, similarly to the
foregoing. As described hereinbefore, the right ink
container is identified on the basis of the color
information, and the actuation and deactuation of the
LED 101 by the control code fed subsequently, are
25 effected only for the identified ink container. The

control codes for the actuation and the deactuation,

as described hereinbefore in conjunction with Figure



to the nenory array, that is, for reading out of the nenory array and
witing therein. In the witing operation, the WRITE code follows the col or

15 information code for identifying the ink container. The next code, i.e.,
the address code indicates an address ingshe nenory array in which the data
are to be witten in, and the last code, i.e., the data code indicates the

content of information to be witten in. 20 In this enbodi nent, these codes
correspond to the commands fromthe recordi ng device. The content

i ndi cat ed by th%. comclefe code ¢£ Oitcodei ard OLF t ¢rede axaheh cax@scri bed
above, and, for _exanple, control codes for verification command and/or
continuous 25 ¢EE@Fh4VeokeaRatnale handddeactyate t He rldlli HYl operation, the
structure of the data signal is the same as in the case of the witing 54
oper ati on. Ther%%ﬂ%c'é?-v??ﬂ% st“‘cﬂ“ie%dé"fﬁ%str\?olccﬂntI?%m|Jdﬁh|"§tieeﬁxen by
the /O control_circuit he ink containers, simlarly to the

case Ff bthehwfv;|EﬁeoBé?af?BFr°£nﬁl¥ﬂ%1§ubg%ﬁu%ﬂYpﬂgf %l%%af;%nﬁ e tﬁken
| 03A

same col of 3 nf 67 nERF oHED FREreF sL0pfr cpe fes et Phad nefRtfhaEbRd TR L0,

outputted in égﬂﬁ QQ%ZH] EH ﬁ%éugg 9§edP§3 éﬂ§§%§ %ﬁ%?él%éh clock in

Figure 23) aftert Fe¥s srgna €ss code. Thus, the
170 control C'EBH%En&QQ@&y maintained thereafter. On the contrary,

when the control code indicates OFF, the I/0 control
circuit 103A outputs an OFF signal to the LED driver

10 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
clock CLK for each of the data signals.

In the example of this Figure, the black (K)

15 1ink 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
color information of the second data signal indicates
magenta ink M, and the control code indicates

20 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
the third data signal means instruction of deactuation,
and only the LED 101 of the ink K container is

25 deactuated.

As will be understood from the foregoing

description, the flickering control of the LED is



effects control to prevent interference of the read data with another input
signal even though the data signal contacts of the ink containers are
connected to the common (one) data signal line. 15 LED101 As shown in
Figure 16, with respect to the actuationsgturning-on) and the deactuation
(turning-off) of the LED 101, the data signal of the start code plus color
information is first sent to the [1/Ocontrol circuit 103A through the
signal |ine DATA 20 fromthe nain assenbly side, simlarly to the

foregoi ng. As aReURbeshedrly ithg FetEte Giggiit nk00 WhiEihdtail jdentified
on the basis of the color_ information, and the actuation and deactuation of
the LED 101 HRS$9RPEOnid RIS FRARRAARTYALIEGR 3 effected only for

the identified,ink conftainer. The qgntro codes for_the actuation and the

deact uati on, RAGRIR TR CRTE h RS T @ t%‘i)‘?’ﬁ“iﬁ?&i%‘_?FvJFtE‘F‘n Figure 55 15,
0 v one, of s B ELE Nt Lo fERE A il € SLLegNR 4 B gt o and
00 gt s Rt Be el AN LU S A Fhe el Lo e
e UhEL o el SO IEL R LR e O the contTary,
an OFF signal to the LER @gh¢8o1 Process (Figure 17 - Figure 23):
Figure 17 is a flow chart illustrating control
processes relating the mounting and demounting of the
10 ink container according to the embodiment of the
present invention, and particularly shows the
actuation and deactuation control for the LED 101 of
each of the ink containers 1K, 1Y, 1M and 1C by the
control circuit 300 provided in the main assembly side.
15 The process shown in Figure 17 starts in
response to the user opening the main assembly cover
of the printer 201 (Figure s9, 10) which is detected
by a predetermined sensor. When the process is started,
the ink container is mounted or demounted by step S101.
20 Figure 18 is a flow chart of a mounting and
demounting process of the ink container. As shown in
the Figure, in the mounting or demounting process, the
carriage 205 moves at step S201, and the information
of the state of ink container (individual information
25 thereof) carried on the carriage 205 is obtained. The
information of the state to be obtained here is an ink

remaining amount or the like which is read out of the



10 103C, and the output state is continuously maintained thereafter. The
actual timng for the actuation or deactuation of the LED 101 is after 7th
clock of the <clock CLK for each of the data signals. In the exanple of this
Figure, the black (K) 15 ink container whch the | eftnost data signal
designates is first identified, and then, the LED 101 of the black ink K
container is switched on. Then, the color information of the second data
signal indicates nagenta iﬁé %ﬂ and_the control code indi

3B ebp i

ates 20
actuation, and™tRRFBEfTEAY ¢ 995heF YhERi e I\h‘u'El?J‘?ﬁa‘?ﬁe%h?slgw t ched on
while the LED 101, of the i.nk K j i kept. i. tate. T. t
col:leeof et he tﬁ??ﬁgﬂ?ﬁ?s:%haﬁt%é%ﬁ 'ggﬁr‘t}elljiqjisgc?{‘léélq}%q;ccfslhgﬁe%é eea%':nsgno:]f)y
the LED 101 of ' t Qi i i . t ood

e of ¢S NenLPleK £RUTALAEIabS 255 IEAGLNAL °fhe APniti L Py Hader st 00

fromthe foregoing escription, ckering co is 56

accompli.shed buxtRenganbél e £bh i1 30p0kn { 865071 Boa 2205k Yupbiizofend ng

repeated actuation a eactuation control codes alternate

identifieddnk,SPRtAlB8Fe JhErCYGLI C period of the 5 flickering can be
determ ned by ‘ge?gct?'gg ?he c§c |8c period of the alternating control codes.

2.5 Control Process (HWe esull P el )disdiigdmatlion Sisd fl ow chart
illustrating contro
affirmative, step 5203 is executed for ink container
mounting confirmation control.
Figure 19 is a flow chart showing in detail the

10 mounting confirmation control. First, in 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,

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

In step S302, a variable An of the flag

20 relating to the order of mounting discrimination for
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
holder 150 and the contact 102 of the ink container

25 are contacted with each other by the user mounting the
ink container to the right position in the holder 150

of the recording head unit 105, by which the control



processes relating the nmounti ng and denounting of the 10 ink container
according to the enbodi nent of the present invention, and particularly shows
the actuation and deactuation control for the LED 101 of each of the ink
containers 1K, 1Y, 1M and 1C by the contrsd circuit 300 provided in the
mai n assenbly side. 15 The process shown in Figure 17 starts in response to
the user opening the nmain assenbly cover of the printer 201 (Figure s9, 10)
which is detected by redet erm ned sensor. _ Wen_t he grgcess | s_started,

the ink contalﬁéFcPétnBBHtEE bhe BALBNRETSBYLE 8981025 I98CFiBEfe 18 is a
fl hart of d f the i t

Shown1n the BrEaiBberRrEnotASHRLPAGS SFhaoE ﬁﬁ?ﬂgabﬁs%eéxc‘c’ﬁ o "ohr 11 age

205 noves at step 5201 and.the i & g % e _g bnk cgnta|ner

(1 ndi vi dual |nF8RRﬁtF8ﬁ°§§aFﬁ8Pe8+? SXHIRRY B ?ﬁ@ Eé??l 8£ 588 L8%obt ai ned.

The informati gngmh stghg E Pfgka#ﬁEQEQSEEOhSségrgakinlg I ni ng

anount or the rea nenory array t oget her

wi th the nugibepegpbh rE‘Q 1698! agogﬁe L8oRt£P1 830200 ERERdESLI M nati on i s

made as to whet rriage reac es the ink container exchange

R L S T
i nk container jgentification 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
10 read color information is different from the color
information already read out after the start of this
process.
In step 5304, if the color information have
been able to read out, the color information has been
15 different from the already read out piece or pieces of
information, it is then discriminated that ink
container of the color information is mounted as the
A-th ink container. Otherwise, it is discriminated
that A-th ink container is not mounted. Here, the
20 "A-th" represents only the order of discrimination of
the ink container, does not represent the order
indicative of the mounted position of the ink
container. When the A-th ink container is
discriminated as being correctly mounted, the flag F
25 (A) (the flag satisfying k= An among the prepared
flags flag F (k), k=1- 4) is set to "1"” in step S305,

as described hereinbefore in conjunction with Figure



nmounting confirmation control.

Figure 19 is a flow chart showi ng in detai

the 10 nounting confirmation control. First, in step 5301, a paraneter N
i ndicative of the nunber of the ink container carried on the carriage 205
flag F (k) for confirmatiorf |ight enission of the LED

correspondingly to the nunber of the ink container, 15 is initialized.
this enbodinent, Nis set to 4 since the nunber of the ink containers is 4

(K, C M Y).1dhemafese fiEpIsot éK)th&=ink edai&pPal eshving thdey are

is set,

all initialized to zero.

and a

In

In step 5302, a variable An of the flag 20 rel ating

to the order otorPashongdiflysSesldt NdhfeOfmaPiontie swikt&196d admer wherset to
"1", and in step 5303, the nounting confirmation control is effected for

the Ath

i nk chnt B$ n@fisctimihatedothadl ink heostaimer 1S52nof mdentdd] der

150

and the contact 102 of the ink container 25 are contacted with each ot her by
nmounttmeg fhag FnkAtonsasetrtéo"0heimigbep p8311ion in the hol der 150
of the recording head unit 105, by which the control 58 <circuit 300 of the

t he user

mai n assentsl y si de,

by the

t he

col or

10

15

20

25

aSheescrdirhetemh&3dionbdher yariiadde Aned st he i nk cont ai ner

information (individual information for the ink container),
and the col or ir¢oemerted Byotedand ihestepeddfV. atheydigaBiminahion
identified container is sequentially read out. The color information for

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
discriminated as being larger than N, the mounting
confirmation control has been completed for all of
four ink containers. Then, in step S$308, the
discrimination is made as to whether or not the main
assembly cover 201 is in an open position on the basis
of an output of the sensor. When the main assembly
cover is in a closed state, an abnormality state is
returned to the processing routine of Figure 18 in
step S312 since there is a possibility that user has
closed the cover although one of some of the ink
containers are not mounted or are not properly mounted.
Then, this process operation is completed.

When, on the contrary, the main assembly cover
201 is discriminated as being open in the step S308,
the discrimination is made as to whether or not all of
the four flags F (k), k=1- 4 are "1", that is, whether

the LEDs 101 are all switched on or not. If it is



identification is not used for the already read out one or ones. In this
control process, the discrimnation is also nade as to whether or not the
10 read color information is different fromthe color information already
read out after the start of this process.80n step S304, if the color

I nformati on have been able to read out, the color information has been 15
different fromthe already read out piece or pieces of information, S

then discrimn Ied t%i%?éﬁg EE%etginféaS§ 5ne CP|€He'ﬂE % ofs i\ unted

as the A-th iTK% r'w se P scri%iha h ink
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dlscr|n1nat|on & Tk Contarner represen or der
i ndi cative of PRt 1O JdE infdantC YU A MMen- £ th ink
container is %#%%?edqgglbelng correctl§lnnunteg e?hﬁﬂflag F 25 (A

(the flag Sat'§If1é“{‘xgkkcor?‘ﬁ‘aﬁﬁ@flgofhfn]?ré@ﬁf&ﬁneféa&ﬁ Whoeh Feh&)1ebsl- 4) is

set to "1" in step S305, as described hereinbefore in conjunction with

Figure 59 ¢16,180datdenbEDswPlcRédt b8, | tike COMD 3bPEEhd 1| B8ntdener

corresponding color information is sw tched on. Wien it is discrininated
that ink contabfecontaDnérsoist sWitchd@ éhagald (Meiproeésso "0" in step

S311. 5 Then, in step S306, the variable An is
operation is repeated.
In an alternative, if step S309 discriminates
that not all of the LEDs are switched on, the lighted
10 on LED or LEDs are flickered to notify the user of the
fact the there is at least one unmounted or
incompletely mounted (the contact 152 of the holder
150 and the contact 102 of the ink container 1 are not
electrically contacted to each other) ink container.
15 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 is completed.
Then, the process returns to the processing routine
shown in Figure 18. Figure 20 shows a state (a) in
20 which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all
switched on, respectively.
Referring back to Figure 18, after the ink
container mounting confirmation control (step $S203) is
25 executed in the above-described manner, the

discrimination is made as to whether or not the

control is normally completed, namely, whether or not



incremented by 1, and in step S307, the discrimnation is made as to

whet her or not the variable An is larger than N set in the step S301 (in
this enbodinment, N=4). |If the variable An is not nore than N, the process
10 subsequent to step S303 is repeated. [f61lit is discrimnated as being

| arger than N, the nounting confirmation control has been conpleted for al
of four ink containers. Then, in step S308, the discrimnation is nade as

to whether or not the main . 15 assenbLg cover 201 iqdin.an ope ition on

the basis of SR ot FOMFRIIEES HOD PEOREATY HIOME S0 0 oib TSP %At is in a
| d state, ' t ' t.o. t.he. ' ti f

Soure 361y B OGNS HE dfsor Silildh 10 e REaRAT T o0t Mosad

the cover al t hagha s 8fs 20 el cd Nerd dlfve COUA NI Fuld CLOP!s roppg ed or are

not properly nounted. en, I'S process operation 1s conpl efed. en, on

the contrary, ghersmidy Y £PYefs Plint S diSsdi M £G4t eheasphei ng open in

the step S308, " 25 the discrimnation is nade as to whether or not all of

the four flsagsafda (¥a, sked-s#0%/ €a "HormdDandng Wt ddcutd® dEStdPl are al |

switched on or not. If it is 60 discrimnated that at | east one of the LEDs
101 is not svws2@hedamd, tlhd o PLESSN SEOSEFRE NEo tthd hex&hEPe SN | S

repeated. Until the user nmount or correctly renmount the ink container or
i nk cont ai nersinfFiMphré 1he WHem the abnormality mounting is
discriminated, the displaying device in the operating
portion 213 is flickered orange, for example, in step
10 S207, and the abnormality ending is carried out, and
then, the operation returns the processing routine
shown in Figure 17. When the printer is connected with
a host PC which controls the printer, the mounting
abnormality display is also effected on the display of
15 the PC simultaneously.

In Figure 17, when the ink container seating
process of step S101 is completed, the discrimination
is made as to whether or not the mounting or
demounting process is properly completed in step S102.

20 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
201, the process of the step S101 is started, so that
process described in conjunction with Figure 18 is

25 repeated.

When the proper mounting or demounting process

is discriminated in step S102, the process waits for



5 101 are not switched on, the LED of the ink container or containers is
switched on, and the process operation is repeated. In an alternative, if
step S309 discrimnates that not all of the LEDs are switched on, the

| ighted 10 on LED or LEDs are flickered t& notify the user of the fact the
there is at | east one unmounted or inconpletely nounted (the contact 152 of
the holder 150 and the contact 102 of the ink container 1 are not

electrically cg %aﬁéeg %a ggﬁo%ﬂ% 6%nkgc%%$a neéﬂﬁ?ﬁ ¥%gn+gl%6%f t he LEDs
di e t 0 3s t

gg?rlgzcghglna h glgg a g this. cess oper tlon X C 0 éeted ISThen

t he process regﬁﬁ #8 Be a 38§§Wﬁ 6ﬁ?|ﬁ% mg %mﬁs FY%%? eESorFlgure 20

shous a state fg} wé&%gcgoiﬂ 50k 1608al 8K ﬁggeﬁhE&éga&fosorrfE“y

nounted at corr posriron re"all ‘switched on,

respectivel y. EﬁéeiﬁbgﬂtbGEEEgg)E&QHESgiﬁatﬁéﬁe%sFQEf% EQQtatHSr ount i ng

confirmati on contro Step executed in t ove descri bed

manner, th@sd'§§égﬁkQBB' 90b§eﬁ§d€oa§ibﬁt“0§iﬂéét96nnE£oEQ§s 6enkt@p is

normal |y conpl ete nanmely, whether or " not he i nk containers are
properly mount gdlgsi.n £ epnfi20dase | fif hend Y4115 ¥ ecrh Sedinm nated as being

normal, the displaying device (Flgure 9 and Figure 10) in the
assembly cover 201 is detected as shown by (b) in
Figure 20, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink
10 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

15 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

20 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

25 cost of the ink container manufacturing are

accomplished since it is not required to make the

configurations of the ink containers different from



operating portion 213 is lighted green, for exanple, 5 and in step S205, a
normal ending is executed at step S206, and the operation returns to the
exanple showmn in Figure 17. Wien the abnormality nmounting is

di scrim nated, the displaying device in tha operating portion 213 is
flickered orange, for exanple, in step 10 S207, and the abnormality ending
Is carried out, and then, the operation returns the processing routine
shown in Figure 17. Wien the printer is connected with a host PC which
control s the R3¢k crthendderenting omprRe ne?1e%s 5 ptRS 1%k al so effected on
the display of 15 the PC sinmulta eousl¥. In Fiaur 17, w%gp_the i nk
cont ai ner seating pr&d88Leofls £ S@8¢, Veldd3tdoni i nation s
made as to whet her or po§ thF pnunting or denounting process is properly
conpleted in REPC®ID2(2) 20 1¢)the abnormality is discrimnated, the process

operation waits for t?ﬁg@?%rZEOaﬁ%%nihgﬁfqgkﬁe%s%%gbaﬁghgoxﬁgi§%$io nd in

response to the opening t e cover € process=o ep 5101 is

started, sqt c de i bed in conjunction with Figure 18 is 25
r epeat ed. %heﬁg%%%gégogif ﬁﬁ!ing or denounting process is discrimnated

in step 5102, the proges$nM Hyf g_ra)G%_n FIgueen 1l 0 thleOfviabaemi N assenbly
cover 201 in step 5103, and thé discrimnation is nmade as to whet her or
carriage 205 first starts moving from the lefthand
side to the righthand side in the Figure toward the
first light receiving portion 210. When the ink
10 container placed at the position for a yellow ink
container comes opposed to the first light receiving
portion 210, a signal for actuating the LED 101 of the
vellow ink container is outputted in order to switch
it on for a predetermined time duration, by the
15 control having been described in conjunction with
Figure 16. When the ink container is placed at the
correct position, the first light receiving portion
210 receives the light from the LED 101, so that
control circuit 300 discriminates that ink container
20 1Y is mounted at the correct position.

While moving the carriage 205, as shown by (b)
in Figure 21, when the ink container placed at the
position for a magenta ink container comes opposed to
the first light receiving portion 210, a signal for

25 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



not the cover 201 is closed or not in step S104. If the result of the
discrimnation is affirmative, the 5 operation proceeds to |ight validation
process of step 5105. In this case, if the closing of the main assenbly
cover 201 is detected as shown by (b) in €4igure 20, the carriage 205 noves
to the position for [|ight validation, and the LEDs 101 of the ink 10
containers are deactuated. The |ight validation process is intended to

G ser LM 12l e SLISE O6aBokak EaRERDSELY VAR ikl £ELALTBRE LR MUt o

at the correct” pos resp ructures

of 15 the ink §895@£83r5s8r€P99t fi?&@t]{qgé‘ﬁtCPQééﬂyiﬁ‘égBtQﬁtiBHeﬁﬁef are made

pecul i ar depending on fhe colors o I nk contal n erein for the

pur pose of prfxeeaygg f[i: g LOKnEORLahNERS LEAM @ %waduﬁ] - W @ng

positions. This Is e sinplicity of 20 manufacturi ng of e ink

contai ner bodi ¢a. rIharef 91¢. theheigntSia Bpsetoal sbyubARial Dy, CQREARNErS are
nmounted at wrong positions. The |rght validation process is effective to

det ect suchs w gREnGRHBt tAE BBEitRoNObEf Histhemufigtibh.t henemens. By this,
the efficiency and | ow 25 cost of the ink container manufacturing are

acconpl i shed srmgaret a31lnof thguihRdcbntaBkersharecmohihgedattons of the ink
containers different from63 each other depending on the colors of the ink.
correct positions.
On the contrary, if a cyan ink container 1C is

erroneously mounted at a position for a magenta ink

10 container 1M, as shown by (b) in Figure 20, the LED
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
switched on. As a result, the first light receiving

15 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
container). If a magenta ink container 1M is

20 erroneously mounted at a position for a cyan ink
container 1C, as shown by (c) in Figure 20, the LED
101 of the ink container 1M which is opposed to the
first light receiving portion 210 is not actuated, but
the ink container 1C mounted at another position is

25 switched on.

In this manner, the light validation process

with the control circuit 300 described above is



Figure 21 illustrates the Iight validation process (a) - (d). Figure 22
also illustrates the light validation 5 process (a) - (d). As shown by (a)
in Figure 21, the novable carriage 205 first starts noving fromthe

| efthand side to the righthand side in tHeé Figure toward the first |ight
receiving portion 210. Wen the ink to container placed at the position for
a yellow ink container comes opposed to the first light receiving portion

210, I tuatjinog. the LED 101 t ontalner S
0, onora SekeBELVE RO ALECEED 99 Sl BensaBlbe s pgon o ner e
the is control e ur VMen
t he :nk conta|n£$¥%£93$§ Rogeﬁgéﬁpggcorrecgjﬁgé%%éﬁ;#%%{k §%?stf§]éhu

t I t 1 nS0 that contr ol
Creutt “808%.*2@??%%%%%8@ L6, d0s hOb nar Ot ottb R e corr ot

posi tion. WilgoapyiReriREuktEdi BErePs, €e SEOYWr byr (Ple 1Mk Figure 21, when
the ink container placed at the position for a magenta ink contai ner cones

opposed to 5 t hgohtasheti 8hfohi&6€5 Yy Nlo@RtEA OEhSRE, cén ShENpdeh €L fE8qact uati ng
the LED 101 of the magenta ink container is outputted to switch it on for a
predet er m ned bynPeqdéhfiadDy &ttubtihy. the LEBsexfinphe stheph thrébe 64
color ink containers.
In Figure 17, after the light validation
process in the step S105, the discrimination is made
10 as to whether or not the light validation process is
properly completed or not in step S106. When the
proper completion of the light validation is
discriminated, the displaying device in the operating
portion 213 is lighted up green, for example, in step
15 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
ink container which is not mounted at the correct
20 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
is not mounted at the correct position, so that user
25 1is prompted to remount it to the correct position.
Figure 23 figure 23q is a flow chart

illustrating a recording process according to the



Figure, the ink container 1IMis nounted at the correct position, so that
first light receiving portion 210 receives the light fromthe LED. As shown
by (b) - (d) in Figure 21, the light is emtted sequentially, while 5
changi ng the position of discrimnation. Il this Figure, all of the ink
containers are nmounted at correct positions. On the contrary, if a cyan ink
container 1Cis erroneously nounted at a position for a magenta ink 10

t ai M b). in Fi 0, the LED_101_qf the ink t ai
TC uhi ch i s opgRREREPERT TRt the REPFRHE FRtRtion: pdt R a R
actuat ed, but the.iﬂkrggniﬁiﬂﬁra%g%gguggeg ggta %%%5 pgi?gég1i 4ofmdtched
&<t FFot I-ght 1 I"on 91 B

he ..
on. As a resuIY, tﬁe recerving por does  notl recei ve

the I1oht al the cpigASLELaLetal! Mot S HRInEAN (P §listhing

di scri m nates at no I'ng position has an 1n contai ner other than the

| nk container AMArialtpreRaif)eala 6 EndPHGH! ol MOt ghaer IMis 20
erroneously nounted at % positTon for a cyan ink container 1C as shown by
(c) in Figye %Pin{:{'ﬁgl-fp gcl%il-?ofot@@ K08 21 A e WBbRPatSsepPosed to

the first light receiving p ion 210 is not actuated, but  the ink

contai ner 1C npsinhgde abe BHOERNEEhHOGeLtEANIhSA 2amSih ¢ CARd €Re | N this manner,
the light validation process wth the control circuit 300 descri bed above

S remaining amount of the ink container to check whether

the remaining amount is sufficient or not
(confirmation process). In this process, the ink

10 remaining 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
printing or not, on the basis of the confirmation

15 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 S$S404 (normal ending). On the
other hand, if the result of the discrimination at the

20 step S402 indicates a shortage of the ink, the
displaying device of the operating portion 213 is
flickered orange in the step S405, and in step S406,
the LED 101 of the ink container 1 containing the
insufficient amount of the ink is flickered or

25 switched on (abnormal ending).

With the above-described structure, even if

there is no display function in the recording device



65 effective to identify the ink container or ink containers not nounted
at the correct position. If the nounting position does not have the correct
ink container nounted thereto, the color of the ink 5 container erroneously
mounted there can be identified by sequerd7ally actuating the LEDs of the
other three <color ink containers. In Figure 17, after the |light validation
process in the step 5105, the discrimnation is made 10 as to whether or
not the light validation process is properly %gggleted or not in step 5106.

Wen the propg?rcﬁﬁpPEtFBnaohofﬁecPWBH €af? _%%n?sthﬂigﬁ??ﬁ@%%ged, t he
G oplaying device,LD.(he gperalLng, oLtion 21343, Lgntcdumegreen, for
oper ati ng por t PRESS Fo8 1RFoRErERSsr BRuatipS sty tReob R anbRYAERRED 101 o
has been | dent PF: SBS1 AeReSY ERnBBEEh Petyi beR FELHES 4R BRBHAMREF T Sop
105 1 142, pAEORET, ADSIoLAESer, RS FSF B SR oY 201, L1
E?;Lﬁ ;02,3 ??gh?g%ggﬁf‘:gzgf; Fg\%r gﬁgtﬁggmg ERBBEThehts! OnbReon Py’ 4L POSI Lion.

remaining service life of the cartridge and the timing

of cartridge exchange, but also the information

indicative of the properness of the mounting can be

10 notified to the user utilizing the light emitting
portion. The manner of utilization of the light
emitting portion is wide ranging, and the possibility

of utilization is wide.

15
3. Other Embodiments (Figure 24 - Figure 26):

In the first embodiment described in the
foregoing, the first engaging portion 5 provided on
the ink container rear side is inserted into the first

20 locking portion 155 provided at the rear side of the
holder, and the ink container 1 is rotated about the
rotational pivot which is the inserted portion, while
pushing the ink container front side down. When such a
structure is employed, the position of the substrate

25 100 is, as described hereinbefore, the front side
which is away from the rotational pivot, and the first

light receiving portion 210, and the first light



illustrating a recording process according to the 66 enbodi nent of the
present invention. In this process, the ink remaining amunt is first
checked in step S401. In this process, an anmount of printing is determ ned
fromthe printing data of the job for whi @& the 5 printing is going to be
effected, and the conparison is nmade between the determ ned anount and the
remai ni ng anount of the ink container to check whether the renaining anount

' ffici . ' ' s hi , ink 10
emini ng amoutiTERRGPEREL HOF chobd syt dHis o RF Earetd00 on ¢ he
basi f th | I n, . ' | [ | t

wht her  the rchabrt hee ric-ShEURECT vkt re S ERen (ATF LR TTRE OF 10, o

the basis of t opf ] ti d £S5ithf Eshh&t NjohsS sufficient,
t he operationﬁgggsgt%§§%eég€intF%%Pgnsi%%% E&%B?ﬁand tﬁg d?éplaying devi ce

of the operatiggcggaiﬁgp%ZIS is lighted green at step S404 (normal ending).
On the other hand, if the result of the discrimnation at the 20 step $S402

i ndi cates & shortage @fodehRr,Nkn idote FatRlsaYithe PPEEeTa1d PROARAIG | NY
portion 213 is flickered orange in the step S405, and in step S406, the

LED 101 of theotnkneostpsteatd &pat théi pesittoni Peghitreaepy eneunt of the
ink is flickered or 25 switched on (abnormal ending).
light emitting portion are different from each other,
depending on the structures of the ink container
and/or the mounting portion thereof. 1In such a case,
10 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 24 illustrates structures of an ink
container and a mounting portion thereof according to
15 another embodiment of the present invention
((a) - (c)).
As shown by (a) in Figure 24, the ink container
501 of this embodiment of the present invention, is
provided on the top side adjacent the front side with
20 a substrate 600 which has a light emitting portion 601
such as LED, which has a pad 602 at the top rear
portion. When the light emitting portion 601 is
actuated, the light is emitted toward the front side.
A light receiving portion 620 is disposed at a
25 position for receiving the light directed leftward in

the Figure adjacent an end of a scanning range of the

carriage. When the carriage comes to such a position,



Wth the above-described structure, even if there is no display function in
the recording device 67 per se or in a host conputer controling the
recording device, or even if they are not used, the user can confirmthe
information relating to the ink container %y the display function provided
in the ink container 5 per se. As described in the foregoing, wth the
structure of the foregoing enbodi nents, not only the remaining service life

of the cartridggeapfghlicehd fl 1y SE-ER0R' 66PCLEXCORNNE1 1041 8bSthipe

i nformation ndi catTve o e properness o e nounting can be 10 notified

to the user utiéédt@dngh@elight s8dktEARILPRIA | PReddtErmPREgr of utilization
of the light emtting portion is wde ranging, and the possibility of

utilization isjNE@emat®on rElBLinENPedtREN Sk (FbBtaEned 50Li gHem 2Re: I N
the first enbodi ment described in the foregoing, the first engagi ng portion

5 provided on céhtehtBkogOothai Deghtepeceivedi byi therieght ntecéeingrst 20
| ocking portion 155 provided at the rear side of the holder, and the ink
contai ner I ispoptabrd aflen the camtiddensd gt wiie Wdmctter pditeiomses t ed
portion, while pushing the ink container front side down. Wen such a
structure i s etpéoyednnihg pasgei ofiovf exampiebstheat bight 1€@@ittings descri bed
her ei nbefore, the front side
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
10 recognized by the user.
As shown by (c) in Figure 24, 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 '
15 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
located in the inner bottom portion of the holder is
connected with an ink supply port 507 located in the
20 bottom portion of the ink container, so that ink fluid
communication path is established therebetween. The
holder 650 is provided on a rear side thereof with a
locking portion 656 for locking the ink container 501
at the complete mounting position with the engaging
25 portion 655 (rotational center) at the front side.

Adjacent the locking portion 656, there is provided a

connector 652 connected with a pad 502 of the



which is away fromthe rotational pivot, and the first I|ight receiving
portion 210, and the first light 68 emtting portion 101 for direct

i ght toward

are integral
the preferable position of the substrate and the position required
light emtting portion are different fromeach other, depending on

structures of

such a case,

di sposed at proper pO%HQnOQ%e 1%k9%%%&éﬂ% 45 501N8% FHounted tReqgesarily

I ng the

the first light receiving portion 210, toward the user's eyes

i ner and/or the nmounting portion thereof.
1%Q§ﬁtpgt égte and the light emtting portion may be

with the substrate 100, accoi®ingly. 5 However, in sone cases,

by the
t he
In

integral with each other. Figure 24 illustrates structures of an ink

contai ner and feaeyaihgghgaatwﬂttbese%h@c\egéﬂl@ﬁlﬁ s #Re apk her enbodi ment
of the present 1nvention ((a) (c)). As shown by (a) in Figure 24, the ink
cont ai ner 501c@ﬁtéﬂhér65@Ddt6'eﬂlﬁe0fr&ﬂe pigseot tRYEn61@8r 650, paovi ded on

the top side adjacent the front side wwth 20 a substrate 600 which has a

i ght em tts ngspowhi bia 601 isuEbgase LED, phéesbebatha paweb0@dge the top rear
When the light emtting portion 601 is actuated, the |ight
emtted towar dpoheibnoof theeinkAcodntaineeceearngigertoobhé2feas di sposed at

portion.

a

10

15

20

25

side of the holder 650 to bring the ink container
front side into engagement with the engaging portion
655 of the holder 650. With this state, the upper
portion of the front side of the ink container 501 is
pressed toward the rear side, by which the ink
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
Figure 24 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
each other, and the pad 602 and the connector 652 are
connected with each other. In addition, the pad 602
and the connector 652 are located at a position as far
as possible from the rotational center upon the
mounting operation, and immediately before completion
of the mounting of the ink container 501, they are
contacted to each other so that satisfy electrical
connection property is established therebetween upon
the completion of mounting.

The structures of the engaging portion 655 of

S



25 position for receiving the light directed leftward in the Figure

adj acent an end of a scanning range of the carriage. Wien the carriage
conmes to such a position, 69 the light emtting portion 601 is controlled,
so that recording device side can obtain Tredetermned infornmation
relating to the ink container 501 fromthe content of the |Iight received by
the light receiving 5 portion. When the carriage is at the center portion of

the scanning rghenoh 8L ¥8HPhia &ggehbgmn ThotLige BOELLAR, BAL | °

control |l ed, by e user 1S state o tening so

t hat prEdEter”EEEQesbBBQEHBtb@?u&@h? L] £ﬂetbﬁk'esneaﬂhafngbl591aean be 10

recogni zed by the user c) in Figure 24, the recording head

unit 605 conprjggsna EQBB@El§5QeE@Emﬂﬁéécbﬁbbﬁe bridhBE @npkHeahkirky of ink
containers (two, in the “exanple of the Figure ), a recording head 605 ' 15

provi ded at thepnbehtoBkamgeet BRORAT inByn8OENGLPE, t BRe bOkseeatai 860 501 in
the hol der 650, an ink introduction opening 607 of the recordi ng head side

| ocated in § heisnpebvhaedosnpehti @6pokurfacbobfethesinkosbachedewi th an ink
supply port 507 located in the 20 bottom portion of the ink container, so
that ink fluidsoeomandi eatieadspanhpasatzitabiwithethehéopbsumEare, That hol der
650 is provided on a rear side thereof with a |ocking portion 656 for
| ocki ng the inkhdentisi net 3@miting, and it may be inclined as in the

first embodiment. Furthermore, the holder 650 and the

structural members relating to it is not necessarily

10 provided in the head unit.

Figure 25 shows a modified example of Figure 24
structure, and shows two recording head units (liguid
containing cartridges) each of which comprises an ink
container 501 and a recording head 605 ' which are

15 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.

The holder 650 may be provided with similar
structures corresponding to such a structure. In this

20 embodiment, the control circuit for the light emitting
portion 601 disposed on the front side may be provided
at a proper position on the head unit. For example, a
control circuit is provided on the driving circuit
substrate having an integral recording head 605 ', and

25 the wiring is extended to the light emitting portion

601. In such a case, a driving circuit for the

recording head 605 ' and the control circuit for the



at the conplete nounting position with the engagi ng 25 portion 655
(rotational center) at the front side. Adjacent the |ocking portion 656,
there is provided a connector 652 connected with a pad 502 of the 70
substrate 500. When the ink container 501 1 nounted to the recording head
unit 605, the user brings the ink container 501 to the front side of the
hol der 650, as s shown by (b) in Figure 24, presses the | ower edge portion

of the ink con aiﬂgr re E.side tp.the rear_ side of tge hpl der 650 to bring
the ink contai n&? fF%ﬁ? %PaePPﬁfb°8nSQgeﬁEﬁtCﬂf?ﬁcF% ¥hgagfhg portion 655
f the hold ! t ki t - ' f t sid

of the ink contirReribgy Pocabe fostiGn BRCEndCoREEig] ShpbRgy AR" BTN

cont ai ner 501 hﬁsﬂBHﬂtSgehgrﬁﬁﬁlhebﬂﬁéc%thEtEQﬁ?ting in the direction
out the

i ndicated by an arrow a engagi ng - portion 655. Indicated by (a) and

(c) in 15 Figure 24 i sidifrd e GAMAI NSk WY GH RSO DrcABY &l Y

nmount ed, wherein the inkK supply port 507" and the i nk I ntroduction opening

607 are comnec{RdchOth8a§HkOLBRtainBEe hBBoPAIN§OEo2BE18haneeRaECt Or 652 are
connected wth each other. In addition, the pad 602 20 and the connector 652

are located atembB@sinkh@no@sthar pragseA®sshbbationm tiee redmd i onal center
upon the nounting operation, and i mredi ately before conpletion

reference numerals as in Embodiment shown in Figure 9
and Figure 10 are assigned to the elements having the
corresponding functions in this embodiment, and the

10 detailed description thereof is omitted for simplicity.

As. shown in Figure 26, 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

15 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
member from the substrate, and the user can see the
LEDs 601 at the front side when the ink container is

20 mounted at the exchange position. Corresponding to the
position of the LEDs, a 1light receiving portion 210 is
provided in the neighborhood of one of the end
portions of the movement range of the carriage 205.

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



of the mounting of the ink container 501, they are contacted to each ot her
so that satisfy electrical 25 connection property is established

t her ebet ween upon the conpletion of nounting. The structures of the
engagi ng portion 655 of 71 the hol der 6503and the | ocking portion 656 and
the corresponding structure of the ink container 501 side, may be properly

determ ned by one skilled in the art. In t he exanple shown in the Figure,
the substrate Q00 5 isggrOV|ded on I{b surface of:éqﬁhlnk cont ai ner
501, and ext erd¥1EHARTR THTH TH %r‘?"ﬁ%?eoseo& s is not

limting, andoilﬁaplg;l‘%/%“peeh %mgf ”ﬁ-ge agmetp tc;}e tl-I ollo%dg} Jurthernore,

t he hol der ruct ural ers re at1ng |s not necessarily
10 provided in the head unit. Figure 25 shows a nodified exanple of Figure
24 structure, and shows two recording head units (liquid containing
cartridges) each of which conprises an ink container 501 and a recording
head 605 ' which are 15 integral with each other. In this enbodi nent, one of
the units is a cartridge for black ink, and the other is a cartridge for
yel | ow, magenta and cyan inks. The hol der 650 may be provided with simlar
structures corresponding to such a structure. In this 20 enbodi nent, the
control circuit for the light emtting portion 601 di sposed on the front

si de nay be provided



at a proper position on the head unit. For exanple, a control circuit is
provided on the driving.circuit substrate having an integral recording head
605 ', and 25 the wiring is extended to the light emtting portion 601. In
such a case, a driving circuit for the rgcording head 605 ' and the control
circuit for the 72 light emtting portion 601 are connected with an

el ectrical contact portion on the carriage through an unshown el ectri cal

contact p ion.o F is a perspective view of a printer to 5 which
the ink cgﬁzg?%Q‘Q§§£ﬁ%ﬁgﬁgto sai d anot her enbodi ment of the present

invention. The sane reference nunerals as in Enbodi nent shown in Figure 9
and Figure 10 are assigned to the el enents having the corresponding

functions in thispe ioent ., . : t i La LR therepf is
omtted for s?r‘rpl Fc%&hqgs%%%‘{\}%]i n igﬁﬁgat%%ﬁgfﬁmﬁg?rﬁ%%e?%%K
containing black ink, and an ink containers 501CW _having integral
accommodat kegat@diher apparatiisgteyahichagebunad itey | of ilikgusdparatel y,
are mounted in the is holder of the recording head unit 605 on the carriage

205. In eag'?:ncﬁcaiﬂériéqkafér‘b@r%&éh?ﬁrfexﬁéhh%la?r%}H@Eégh&séf& LED 601
as nme er ro

is provide a separate the substrate, and the user can see
the LEDs 601 at .the front side when _the ink container is 20 npunted at the
exchange p&SIGOBALINGARRAEANHY LHclides 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 apparétus electrical
contacts, said liquid container comprising:

a container electrical contact electrically
connectable with one of said apparatus contacts;

aninformationstoringportioncapableof storing
at least individual information relating to said liquid
containex;

a light emitting portion for emitting light
toward said photoreceptor means:

an actuating portion for actuating said light
emitting portion;

a controller for controlling access to said
information storing portion and/or actuation of said

light emitting portion by a driver in response to



position of the LEDs, a light receiving portion 210 is provided in the

nei ghbor hood of one of the end portions of the novenent range of the
carriage 205. Wiile the invention has been described with 25 reference to
the structures disclosed herein, it is no} confined to the details set
forth and this application is intended to Tover such nodifications or 73
changes as may cone within the purpose of the inprovenents or the scope of
the following clainms. 74 WHAT IS CLAIMED | S 1. A liquid container

det achabl y mpdifeiieado infesmatdiag spnpiied tfrom e bearadindof
liquid containers are detachably nountable, wherein said recording

apparat us | gobudes: 3RPard ak.%@égﬁwrpélf o€ ORRRA AACREBRS BRI d £k By

liquid contarhers, respectivel phot or ecept or neans for receiving |ight,
and an electric circuit connected with a line which is comonly connected
with said appRPeHaEUSl-ectrical contacts, said |liquid container conprising
a container electrical contact electrically connectable with one of said
apparatus contacts; an information storing portion capable of storing at

| east individual information relating to said liquid container; a |light
em tting pm%|§? f%rfiﬁﬁﬁH“ééﬁggﬁner detachably mountable to a

recording apparatus to which a plurality of ligquid
containers are detachably mountable at different
positions, wherein said recording apparatus includes
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
. comprising:
a container electrical contact elecfrically
connectable with one of said apparatus contacté;
an information storing portion storing at least
individual information relating to said liquid
container;
a light emitting portion for emitting light
toward said photoreceptor means;

an actuating portion for actuating said light



toward sai d photoreceptor neans; an actuating portion for actuating said
light emtting portion; a controller for controlling access to said
information storing portion and/or actuation of said light emtting portion
by a driver in response to 75 individual 4gnformation supplied fromthe
recording apparatus and reception of a conmand fromthe recording
apparatus. 2. A liquid container detachably nountable to a recording
apparatus to which a plurality of liquid containers are detachably

nount abl e a?“&i??%?@ntpoﬁﬁ%ﬂ{’ons, wherein sai d recording apparatus includes
apparatus el ectrical contacts corresponding to the 1liquid containers,

respectively, photorgcepriirokbdexr for cereivohdirghiccask aboelsxidic
circuit connected with a line which is commonly connected with said

apparatus el,ectrical .contacts,.said |liquid caontalper ..C LiSinge: a_.
Container oldthoFOAE i, aep il Pontol B34l aaer drithTs: dadd
apparatus contacts; an information storing portion storing at |east
i ndi vi dual ilnfgihtraemdnt t£hgt ipertaosailly | aquind veontia neespordsghtoenitting
portion for emtting light toward said photoreceptor neans;
individual information supplied from the recording
apparatus and reception of a command from the recording

apparatus.

3. A liquid container according to Claim 2, wherein
saild controller controls access to said information
storing portion and/or actuation of said light emitting
portionwhen informationindicatedbyasignal indicative
of individual information supplied through said
container electrical contact and said information stored

in said information storing means, are the same.

4, A liquid container according to Claim 3, wherein
sald controller obtains and/or renew the information in
said information storing portion by receiving a command
for access to said information storing portion supplied

from the recording apparatus.



an actuating portion for actuating said light 76 emtting portion; a
controller for controlling access to said information storing portion
and/or actuation of said light emtting portion by a driver in response to
i ndividual information supplied fromthe yecording apparatus and reception
of a command fromthe recording apparatus. 3. A liquid container according
to Claim2, wherein said controller controls access to said information

storing portiaen and/ofqasuedrita Phe¥aiatdd BAL ngMid ICa 1 ROBY | Qherien
i nformation indicated %y a signal indicative of individual information

supplied through saij d@ﬁ{ont ai ner electri cgl contact and said information
stored in Said GoRBFREIOR CANETAS Sneakd 2GFBATHNIRAT L 10NA P iSH# uch
cont ai ner according to Claim3, wherein said controller obtains and/or

renew the i&f pgmatiighit | amital thgnperibanocst My Neepefit Dighy tepghahdg a
command for access to said information storing portion supplied fromthe

recordi ng apparatus. 77 5. A ljquid container according to C ai mz3, erein
sai d cont r oFPEr SWeliGBIRIs Sihe ajei-thq? rﬁjmpghl% R%rgw%rpnsaﬁalﬂﬁ%@y]
emtting portion on by receiving a coomand for switching the light emtting
portion on, fegppldies récyrdhag egavdiag wppar at us.

6. A liquid container according to Claim 2, wherein
said information storing portion, said light emitting

portionandsaidcontrolleraredisposedonone substrate.

7. A liquid container according to Claim 1, wherein
the line which is commonly connected with said apparatus
electrical contacts transmits the signal indicative of

individual information.

8. A liquid container according to Claim 2, wherein

sald liquid container contains ink.

9. Aliquid supplying system comprising: a recording
apparatus to which a plurality of liquid containers are
detachably mountable at different positions, said

recording apparatus including, apparatus electrical



6. Aliquid container according to Claim2, wherein said information
storing portion, said light emtting portion and said controller are

di sposed on one substrate. 7. A liquid container according to Claim1,
wherein the line which is comonly connected with said apparatus

el ectrical contacts transmits the signal 78ndicative of individual
information. 8. A liquid container according to Claim2, wherein said

| iquid container contains ink. 9. A liquid supplying systemconprising: a
recordi ng ceppact siscox mdspbnadighgr &l tthef liiquid comt:A heexsare
detachably nountable at different positions, said recording apparatus

ot udh 19, - 8RR A U5SAFS Ll 6P L BPRL AR RO R RANALRG Iy Wi h U o

cont ai nersT ectlv neans rece|V|ng "and an
electric circuit connected mnth aline which is connDnIy connected with
sai d apparands agl exteCtaliic cpbrautd, conneactieglivwiitbnaaligare st achabisy
nountable to a carriage of sai d recording apparatus, wherein said liquid

tai ct I | ectt l+1
contal ner ERGDG. RuGROERERET PLACIYA L] abR ALt U8l OIS EERIOAT

connect abl € Wt appara us conta an |nfornat|on storlng
portion storing at least individual information relatlng to said |liquid
cont ai ner ; centagtsennd iy bbAviish ¢ontadiney ngetigghiably mountable

to a carriage of said recording apparatus,

‘wherein 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 relating to said liquid
container;

a light emitting portion for emitting light
toward said photoreceptor means;

an actuating portion for actuating said light
emitting portion;

a controller for controlling access to said
information storing portion and/or actuation of said
light emitting portion by a driver in response to
individual information supplied from the recording
apparatus and reception of a command from the recording

apparatus.



toward sai d photoreceptor neans; an actuating portion for actuating said

light emtting portion; a controller for controlling access

to said

information storing portion and/or actuation of said light emtting portion
by a driver in response to individual infermtion supplied fromthe
recording apparatus and reception of a command fromthe recording
apparatus. 79 10. A liquid supplying systemaccording to Claim9, wherein
the line which is commonly connected with said apparatus electrical
contacts transmits the signal indicative of individual information. 11. A
manuf act uri ng_net hod for manufacturing a I%guid cont ai.ner containing ink

and det achabl }Onpudt dbl @uisl FURREFAN GG Y

SMMEARCPEAMNTHEA bLadt 2y of

liquid containers are detachably nmountable at different positions, wherein

sai d recor difib AEPAr &S 1 GEUGRS cIAPPIr SbMfoH Bt £bfitle 0S8 aMLENh said
corresponding to the |Iliquid containers, respectively, photoreceptor neans

for receiving light, and_an electric circuit connected wth

commonl y co@RRIEALMS edecd TLppar SAARLECES (FERR ST S ctae

aline which is

s34 d0%t hod

conprising the steps of: preparing a liquid container including a

substrate, sadisdbstvat e fhandgva Al ai Ao whaetiorcal

11. Amanufacturing method for manufacturing a liquid

container containing ink and 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 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 method comprising

the steps of:

preparing a liquid container including a

substrate, said substrate having a container electrical

contact electrically connectable with one of said

apparatus contacts; an information storing portion

capable of storing at least individual information



contact electrically connectable with one of said apparatus contacts; an
information storing portion capable of storing at |east individual
information 80 relating to said liquid container; a light emtting portion
for emtting light toward said photorecepgor neans; an actuating portion
for actuating said light emtting portion; a controller for controlling
access to said information storing portion and/or actuation of said |ight

em tting pogdi@r iy ardriseral ﬂ!i(r;;ﬁﬂ?&n&%ﬂﬁhihé%“é'uﬁigm CERBLItOmGUpP! i ed
fromthe recording ~apparatus and reception of a command fromthe recording
apparatus; injecting_ink into said Jiquid container.. 12. A nanufacturing

met hod accdPEFig D EPE rﬁ“ﬂ‘}tl\ﬂ%r%}aﬂtthgq"l“ﬁ(?%ﬁ%%di PhHABRGER W ARect ed

with said apparatus electrical contacts transmts the signal indicative of

i ndi vi dual habergrat jAnadtuatdi iy o theH drber axtuaeitigossadnari ghtch is
det achably nmountable to a recording apparatus to which a plurality of

| i qui d containers, are detachabl nnuntabii at_different gﬂsitions, wher ei n
sai d recor dfFd tdpRF aPRL LIORF uBe SAPEPALET fREL FPEHIRDALRG LCCess

corresponding to the liquid containers, respectively, photoreceptor 81
means for regesyiddinfitmagidrarsdethl posidicontandgarcaiotthat i braolf ne

whi ch is commonly connected with
said light emitting portion by a driver in response to
individual information supplied from the recording
apparatus and reception of a command from the recording

apparatus;

injecting ink into said liquid container.

12. A manufacturing method according to Claim 11,
wherein the line which is commonly connected with said
apparatus electrical contacts transmits the signal

indicative of individual information.

13. A circuit board for a liquid container which is
detachably mountable to a recording apparatus to which
apluralityofliquidcontainers are detachablymountable
at different positions, wherein said recording apparatus
includes apparatus electrical contacts corresponding to

the liquid containers, respectively, photoreceptor



sai d apparatus electrical contacts, said circuit board conprising: a
container electrical contact electrically connectable with one of said
apparatus contacts; an information storing portion storing at |east

i ndividual information relating to said I4qguid container; a connecting
portion for connection to a light emtting portion for emtting |ight
toward said photoreceptor neans; and an actuating portion for actuating
said light emtti por | er f o] o) access to sai d
i nf or mat i oS rﬁqg?grpoﬁf?lcc?ﬁ&a]n@goﬂ‘qa%l%at |a(?h ‘?ﬁ % H#g%t Ehf EPg portion
by a driver in response to individual information supplled fromthe
recordi ng cppaecatued andtheaeptiron wiiiaehcdmamudnfiondyt onreecteidigri th
apparatus. 14. A circuit board according to Clain113 mherein 82 the line

{ranam ts. (L JREE JoRGH Sab T o o L CPGPORHAL Coar St (DRt SPa® RURTui t

board according to Caim13, wherein said |ight enlttlng portlon i's
provi ded orcempaicyrgit board. 16. A recordi ng apparatus conprising a
carriage for

a container electrical contact electrically
connectable with one of said apparatus contacts;

an information storing portion storing at least
individual information relating to said liquid
container;

a connecting portion for connection to a light
emitting portion for emitting light toward said
photoreceptor means; and

an actuating portion for actuating said light
emitting portion;

a controller for controlling access to said
information storing portion and/oxr actuation of said
light emitting portion by a driver in response to
individual information supplied from the recording
apparatus and reception of a command from the recording

apparatus.

14. A circuit board according to Claim 13, wherein



carrying said liquid container as defined in Claim1, and photoreceptor
means for receiving the light fromsaid Ilight emtting portion. 17. An
apparatus according to Claim 16, wherein said carriage is novable to a
positi on where sai dphot oreceptor neans agg said light emtting portion are
opposed to each other. 18. A liquid container cartridges detachably

nmount abl e to a recordi ng apparatus to which a plurality of |liquid container

acor i ng. amiss o tReBP LT fas G %, TRE DR A Bt h AR S 4BBERANTE G o

to the liquid containers, respectively, photoreceptor neans for receiving
light, and alettatirdal ctontiact soomantsad vétithe sigmahihdisadoivend§
connected with said apparatus electrical contacts, said liquid container

cartridges ﬁﬁgﬁiﬁ@%ﬂgéla'95§9fﬂ%§ﬁfﬂ?ad for effecting recording by ejecting

liquid;, ac ecirica act electrically connectable with one of
sai d apparatus contacts; an information storing portion storing at | east
i ndi vidual information relating to said |iquid container cartridges; a
light emtting portion for emtting light toward said photoreceptor neans;
15. A circuit board according to Claim 13, wherein
said light emitting portion is provided on said circuit

board.

16. A recording apparatus comprising a carriage- for
carrying said liquid container as defined in Claim 1,
and photoreceptor means for receiving the 1light fromsaid

light emitting portion.

17. An apparatus according to Claim 16, wherein said
carriage ismovabletoapositionwhere saidphotoreceptor
means and said light emitting portion are opposed to each

other.

18. A liquid container cartridges detachably
mountable to a recording apparatus to which a plurality
of 1liquid container cartridges are detachably mountable

at different positions, wherein said recording apparatus



an actuating portion for actuating said light emtting portion; a
controller for controlling access to said information storing portion

and/ or actuation of said light emtting portion by a driver in response to
i ndi vi dual information supplied fromthe recording apparatus. and reception
of a command fromthe recording 84 apparatus. 19. A liquid container
according to Claim18, wherein the line which is commonly connected with

ndi v dual ke eonbERT <REREL B el e BA A R RBRRH e .

recordi ng apparatus to which a plurality of liquid containers are
det achabl y rmahmt ahlgmiad dohfteriEmer spostesprstiweldi,n phot oroedtog
apparatus includes apparatus electrical contacts corresponding to the

and an of ot Ak PEEbeiSrng TN EL AL SR a et ety el el e
with said apparatus electrical contacts, said liquid container conprising:
i nk cont ai nezbhnesiiatl attbhnadading Wwohehi Asr commenAvaiamnecsad iwith
contact electrically connectable with one of said apparatus contacts; an
i nformation sfpging nortien c2pabhs Hast ddi%cts, said liquid
container cartridges comprising:
a recording head 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
individual informationrelating to saidliquidcontainer
cartridges:;
a light emitting portion for emitting light
toward said photoreceptor means;
an actuating portion for actuating said light
emitting portion;
a controller for controlling access to said
information storing portion and/or actuation of said
light emitting portion by a driver in response to

individual information supplied from the recording

apparatus and reception of a command from the recording



at least individual information of the ink contained in 85 said liquid
container; a light emtting portion for emtting light to said position
detecting neans; an actuating portion for actuating said light emtting
portion; a controller for controlling access to said information storing
portion in accordance with reception of information and a comuand rel ati ng
to the ink supplied fromthe recording device and/or actuation of said

light emtt] jon by said actuating portion. 21. A liquid container
accordi ng téqgﬁaggﬁégg'mherein the Iine which is commonly connected with

said apparatus electrical contacts transmts the signal indicative of
i ndividual information. 22. A liquid container detachably nountable to a
recordi ng apparatus to which a plurality of liquid containers are

detachably no abl Lo : it i Is of Al '
appar at us incﬁg%és'ﬁé%%%ggphgggﬁ%%%ﬁg?;%hééh%%%ﬁgrggp?ggﬁghgﬁﬁg“?% %%%n

| i qui d containers, resgectiyely, phot oreceptor nmeans 86 for receiving
|ight, and arhelkitnei¢hdiaohciist copmurl ¥dconnectediwvithnsahd spparahng
connected with said apparatus electrical contacts, said liquid container
conprising. esj1ectrical contacts transmits the signal indicative of

individual information.

20. A liquid container detachably mountable to a
recording apparatus to which a plurality of liquid
containers are detachably mountable at different
positions, wherein said recording apparatus includes
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
comprising:

ink contained in said accommodating container;

a container electrical contact electrically
connectable with one of said apparatus contacts;

aninformation storingportioncapableof storing

at least individual information of the ink contained in



i nk container body provided with a substrate, ink contained in said body
container; said substrate including, a container electrical contact

el ectrically connectable with one of said apparatus electrical contacts,
an information storing portion capable of sstoring at |east individual
information of the ink contained in said I'iquid container, a light emtting
portion for emtting light to said position detecting neans; an actuating

portion for (ithéEE' g-ﬁf\i ohit rItne mtting portion, and a controller for
B 248 fohtPins!
of I

controling cess sal nfornation storing portion in accordance with
reception information and a command relating to the ink supplied from
the recordi ng devi ce anight smiktiog gfoxkidnl ifgn erehttiing boghtoi dy
said actuating portion. 87 23. Aliquid container detachably nountable to a

recordi ng aggq_rqa;ﬂg(?stic&i\%](C:Peq._%tligyswegﬁsl’.i quid containers are

det achabl y noun e at ere itrons, wherein said recording
apparatus includes apparatus electrical contacts corresponding to the
liquid containers, raipactivatingpmRbteosptinr neatilatbnar seidi Agahtght ,
and an electric circuit connected wth a line which is comonly connected
with said gpitting portion;
a controller for controlling access to said
information storing portion inaccordancewith reception
of information and a command relating to the ink supplied

from the recording device and/or actuation of said light

emitting portion by said actuating portion.

21. A liquid container according to Claim 20, wherein
the line which is commonly connected with said apparatus
electrical contacts transmits the signal indicative of

individual information.

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

liquid containers, respectively, photoreceptor means



apparatus electrical contacts, said liquid container conprising: ink

contai ner body provided with a nmounting portion for nounting a substrate,
wherein said substrate includes a container electrical contact electrically
connectable with one said apparatus electrical contacts, an information
storing portion capable of storing at | ea8f individual information of the
ink contained in said liquid container, a light emtting portion for

emtting light toward said. ,phot or ecept or ans; ,an actuating portion for
Setuating | SOFATRCHATIRG: MR bor SOt Ry SE ThHE SHCratbr ST FERhg

access to said information storing portion 88 in accordance with reception

of informatyeRhand Bieemwtnichr &lat cogmonlpeconnsoppld adithomdie
recordi ng device and/or actuation of said "Light emtting portion by said

3 ai m 22 ol SBARHRE; £ AHREFERE FORYAC ComOn3S LOMELL oG ONRIBERd.
apparatus electrical contacts transmts the signal indicative of individual
i nformati oncomprising:

ink container body provided with a substrate,

ink contained in said body container;

said substrate including,

a container electrical contact electrically
connectable with one of said apparatus electrical
contacts,

aninformationstoringportioncapableof storing
at least individual information of the ink contained in
said liquid container,

a light emitting portion for emitting light to
said position detecting means:

an actuating portion for actuating said light
emitting portion, and

a controller for controling access to said
information storingportion inaccordance with reception
of information and a command relating to the ink supplied

from the recording device and/or actuation of said light

emitting portion by said actuating portion.



87

23. A liquid container detachably mountable to a
recording apparatus to which a plurality of liquid
containers are detachably-mountable at different
positions, wherein said recording apparatus includes
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
comprising:

ink container body provided with a mounting
portion for mounting a substrate,

wherein said substrate includes a container
electrical contact electrically connectable with one
said apparatus electrical contacts, an information
storing portion capable of storing at least individual
informationoftheinkcontainedinsaidliquidcontainer,
a light emitting portion for emitting light toward said
photoreceptor means; an actuating portion for actuating
said light emitting portion; and a controller for

controling access to said information storing portion



88

in accordance with reception of information and a command
relating to the ink supplied from the recording device
and/or actuation of said light emitting portion by said

actuating portion.

24, Aliquidcontainermanufacturingmethodaccording
to Claim 22 or 23, wherein the line which is commonly
connected with said apparatus electrical contacts
transmits the signal indicative of individual

information.



