1 5 LI QU D CONTAINER LI QU D SUPPLYI NG SYSTEM MANUFACTURI NG METHOD THEREFOR
Cl RCU T BOARD THEREFOR AND 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 container, 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 particularly, to a liquid container which is capable
15 of notifying a state of the liquid container using |ight emtting nmeans
such as a LED, the state i L@RUADNGONMALNERr erai ni ng anmount of an ink
container for ink jet recording, and to a liquid supplying system using
such a container, to a nmarlfQIEErSURPIAUINGtIYETEr such a container, to a
circuit board for such a container and to a |iquid containing cartridge
usi ng such a cont ai ner . MABUFAELDRINGTMETHRYERHKERRFARD RELATED ART

Conventionally, a recording device for recording desired, letters, inmages or
the like on a 2 CIRCUIT BOARD THEREFOR AND

5 LIQUID CONTAINING CARTRIDGE

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 liquid 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 liquid 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



recording material such as recording sheet of paper or the like to output

I nformation in personal conputers, facsimle machines 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

busi ness use and personal use, and in addjtion, there is also a demand for
cost reduction and reliability. There are various types of recording
systens, 10 anong which an ink jet recordi ng apparatus which effects
recording by ejecting ink froman ejection outlet to a recording materi al,
can perform | peconodiaeg mateiripdcsuchcasdregordhdghabeatsbfupapeal ofreat ure
whi ch permits high speed and hi gh resolution recording. 15 In addition, an
i nexpensi ve cther lpkenter oud&pulte indormetdppl ishpdrsponlt hpmpntessns, the ink
jet recording apparatus is widely used. The ink jet recording apparatus
conprises a ré&egsdimidehmaghineisugndgsanonej et i saclhua | tecending el enent for
generated energy 20 for ejecting ink through the ejection outlet (a

el ect r ot her malevighs dibereefenenstrondgdrBaadi AT PAGhmEPSEABLaPNef f ecti ve
to create filmboiling in the 1ink, for exanple), wherein ink is detected
onto the ?ecB#&PnﬁPﬁ&@ePPQIh#ﬁhaEEGP&§ﬁeé FPCRTAABINAS] A8E125di nf or mati on

to be recorded. I n an exa e of a structure of the ink jet_ recording head,
aplurality Opogpe&plaﬁeo5 p&pg gﬁebu51ness use and personal use,

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 f£ilm 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



3 arranged in aline or in lines, and energy generating elenents are
di sposed inside the respective ejection outlets. In such an ink jet
recordi ng head, the recording head and the ink container whichis a liquid
5 container for containing the ink to be supplied to the recording head,
are unified to forma unit. Different wuniis are provided depending on the
colors 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 from an ink
container in the formof a cartridge (ink cartridge), wherein the ink jet
recordi ng heaarrangadplior al iltineoorefjacilioespoandoenergyr gesyeaadiingl y to t he
colors and kinds of the ink (for exanple, black (K), yellow (Y), nagenta
(M and 15 cyadefmentisniage, disposed dnslidey tbe caspecdjas @jectioamded. In the
former structure, the cartridge integrally having the ink container and the
recordi ng hesgttiletget athabhghrannibkl detorenerding headnbtheof the
recording device as a unit, and in the latter 20 structure, only the ink
cartridge i s &ecaakdmgy heasyandotheniink cratadasrdivid Medd Reldaudd he main
assenbly of the recording device. In an¥ ot her structures, the performance
of the ink jsoN@d®ed f9TheLRtiRdpipgert %ﬂﬁkéﬁlyﬁ ﬁﬁ@@%%ﬁdt6° 3Bhenpet
recent demand for hj.gh precision recarding and high i e lity recordin
In ot her word<ecey j ead, are uﬂified 0 %orm % ung%q 8ggfer nt 9
units are provided depending on the colors and/or
kinds of the ink and are supported on a carriage. In
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), yvellow (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 guality recording. In other words, a larger

number of ejection outlets and energy generating



nunber of ejection outlets and energy generating 4 elenments are provided in
the recordi ng head, and an i ncreasing nunber of energy generating el enents
are simultaneously driven, by which the recording speed and therefore
recordi ng throughput are inproved. 5 Japanese Lai d-open Patent Application
Hei 7- 076104 discloses that in a recordifng head having such high
performance, an ink jet recording head 1105 1is provided with a storing

el enent such as an EEPROM storing individual information of the recording
head 10 1105 per se, to provide the service life and/or the tine when the
ink jet recorédlagenssdareoprpyifedbén shehangendinpghead27anf| @astrates the
structure. In the structure of this Figure the electric signal wiring 1s
fromthe recolBFEgaréngd nupberaPfngNEREYEEBPRENRLDDS PAEMEBES B8ABY t hose
designated by 1016 (a) -1016 -1016 c) which are expanded from.a connect or
1028 on the ~FePBLYARGOHEAY 9TdNeBndP¥r ¥hdGRnEREcgergT PRI sPeed
CEntraI-Processin%-Unit) 1300 i nto conbrol circuit 20 Bortion provided in
the main asseRBPRy tBFTEARTPeEEFAFAINIdENFEBIPRIE LR aIMPERVERe cabl e 1206.

The ink cartridge carfies a storjng ele t storing information such as ink
remai ni ng anmount, an a‘ﬁfée‘f‘?lfrg?’ré't?%‘?f‘ crtgaa%%t i) i %e main assenbly

25 side of th%—r89g&ghn%ig%&5 %S that in a recording head having
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



Figures 28 and 29 illustrate two exanples. In 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 elenments are gathered on the recording head 1105
together with the signal lines 5 for the storing elenments 1018, and the
group of the signal line 1016 is connected to the CPUL300 in the control
circuit portion of the nmain assenbly of the recording device fromthe
connector 1028 on the recording head 1105 through the flexible cable 1206.
10 Wth the stoaditiniidyed 160K, €02 Y,00IM Gnd aoRics halk)H& spekitGiie f or
storing various information are directly connected to the CPU1300 in the
control circutorpord iedrementishd oA 4998 VL 1@f0CG.heThecsigdnad ldeesce not
t hrough the recording head 1105 to effect 15 preferable operation control.
As will be undenstided faspadthiese shoanipige £ 1emendrse aaree gathhienesl toppes for the
el ectrical connection between the main assenbly of the recordi ng device and
t he recordi ng Wemanordingdead |11 aShdagekhedr mwditdydhe) sgranade iges di ng
head, corresponding to the structure of the recording device. In order to
acconpl i sh5t héfeth s inge @ Lamem t 5qdd &y and dhenigneap wfethenpr oved.

More particularly, . the conponents and conpaosition ratios of the recently
sidgnal line 1016 is connected to the CPU1300 in the

control circuit 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 exgquisite in
consideration of various properties in order to

accomplish high recording performance. In an example,



25 used inks are conplicated and exquisite in consideration of various
properties in order to acconplish high recording performance. In an

exanpl e,

6 in order to enhance the weat her-resistant property of

t

he i nk

and the robustness of the recorded i mage, sone ink contain a pignent
In addition to dye conponents; ¢n order to neet the demand for
hi gh speed 5 printing, a resin material conponent is added to enhance the

conponent

fixing; and the conposition is determ ned
between different color inks (in the case of nulti-color

reacti on

in consideration of the chem cal

recordi ng). |#nagdleroko eRBarradtbe whrathak-ra§istandb prRARgE8Ydefendi ng on
the materials of the recording naterial %pa er designed particularly for

ink jet

r ecotBendKkpprAAnthgpéPPUsEBRPASHAL et NG| TERRE
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and/ or depending on the desired visual effgct (gl.gssi.ness, yse of gold
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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



mount abl e to one ink jet recording head having a 25 plurality of ejection
portions, the different kinds of inks are m xed inside one ejection portion
with the result of reaction between the different kinds of inks 7 and

aggl oneration or solidification. If this occurs, the recording operation is
damaged by deposition on the ink supply passage in the ejection portion,
the liquid passage in the ejection outlet or the side 5 having the ejection
outlets. Therefore, considerations have to be paid to avoid m xture of the
different kind inks in the recording device. Therefore, it is strongly
desired that apdnegadoweratiipnkoraspdiidgéicetignur obf) Pt tee@ursifferent

col or position% is 10 prevented. The first method to do this is to different
confi gur at i on§hgf regerdiRgc aPerrides irecdgvagefloPy @PPPEAEAPD ARs, thus
preventing the ink cartridges frombeing nounted to mmon% posi tions.
However, in i$h&udRkaSERRLY PRESARERUABCTRR RJSESLPNOPOTREO Pkt NBartri dges is

very high, and,stqQrage and managenent, of . ink rtridg havi.ng different
configurationglgPéd geﬁ589§oﬁﬁ.g$ﬁee§88558nnﬁPﬁgﬁiiQrsﬁgﬁnsﬁﬁeFigures 28 and
2S00 Cor L iyl SR HREohO8R RO MR R, oL SLELEDN AR 11004
therein, reSp%%EEV%Bybe paid to avoid mixture of the different kind
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



For exanpl e, Japanese Lai d-open Patent Application Hei 6- 155769 discl oses
that storing elenent of the ink 25 cartridge is connected to the electric
circuit of the nmin assenbly of the recording device to permt the Kkinds
of the ink to be recognized by difference in the 8 voltage. U S. Patent
6196670 discloses a control I1C in the nmai# assenbly of the recording device
Is connected to the storing elenents storing the data indicative of the
kind of the ink contained therein, s date and tinme of manufacture thereof,
so that data is_read and witten. If an ink cartridge is nounted to a

wrong positi oNoltRgeavelt % r EadGRtz64966870hA1E5dP§es0R CAPSIREL H6n in the
ink cartridge, and is notified _to the user, thus the inconveni ences can be
avoi ded 10 béfortdRam@in gsgeiitdyort henreReTAdngr A&VIGH dch as the ki nd
of the contained ink, remaining amunt thereof, service life or the like is
stored in theCPHQGE§FPrﬁﬁg§$ﬁ %tfélﬁgre &mSE% i $EP5LBY % e)864Rese 15
Lai d- open Pat ent..Appl.i cation. Hei .6-.1557 and,.U._ S,  .Patent 6196670, and the
recordi ng hea&nffﬁggﬁge 6F03P8e3*&9t % ?gFiﬁ&kngﬁéﬁfgefoféefglgfore a

or “the 11 ke, CAES ARg Frle, B BRRERR Rt e gt o OB IRE, Ratilng o he”

zo cartridges i nd of the

ink in the inlg ARy 429t - 10040 ARNCRF £ £699 N e flofted to a
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. S.
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 cartridgelQQ0lA - 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
cartridgelO00lA - 1001D and timing of exchange thereof

can be appropriately determined. Additionally, by



the CPU 1300 of the main assenbly of the recording device reading the
information in the storing elenents 1018 and 1100A - 1100D, and in
addition, the service 25 gives of the recording head 1105 and the ink
cartridgel 001A - 1001D and tim ng of exchange thereof can be appropriately
determ ned. Additionally, by 9 setting a condition of a refreshing process
for maintaining the optimumrecording condition the ink ejection
performance of the recording head in accordance with the kinds of the ink,
satisfy 5 recordlng can be executed. Furthernore, Japanese Lai d-open Patent
Appl i cation HEPtELING78188ndLEdrsaE énSFﬁEPSEiBﬁpP€°SFSStﬁ@rstructures f or
appropriately notif seryi.ce f _the r rdi ng. head. 105 or ink
Cortrhdges 10mign A gey Eﬁsnap¥ﬁ@uw.ﬁﬁﬁarﬁ%nsxsﬂaﬁg LPRPBET L0 th this
structure, a gartridge integrall re | ead and i nk contai ner
i's provided mfgﬁcglo BﬁF 8%??9?%90% Fﬁloﬁefﬂrﬁg fggﬁ?o% “LED, and the ink
remaining amoypLocanaRE RO kAd kRaASCEIRASC M N Ly, Lhe T nformation of

the storing elenent storing the recordi ng el ric power supplies

for the cartiidgeqs m@gﬁrbemgggcpggdlnk cartridge carrles the storing
el ement for storing the various information 20 including the kind of the

ink in addition to thfrthermore, Japanese Laid-open Patent

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



storing el ement 1018 carried on the storing elenent 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 conmuni cation of information therebetween. Therefore, with the
I ncrease of the nunber of the storing el ggents, the nunber of the 10 signal
| ines 1016 increases for connecting them Particularly, in view of the
recent trend that inexpensive recording device is operable with w de
vari ety of inks, the connecting portions for 5 connection between the
storing el enestignpdodiines 108lé6bdnkrehsesefprcopdnagthngdthem.a plurality of
ink cartridges and the CPUL300 of the control circuit portion in the main
assenbly of the recorRpngielarly. kaveiew e the marent ytyenditthat In an
ordinary color to recording, four color inks (black1 yel | ow, nmagenta and
cyan) are usedPe¥RENSHYCeL§COTIiHGr dPNRCEaLEr PREEGP1EOW1kD YadeY, 1001M and
1001C are sinultaneously .  nounted on the nain assenbly _of the recording
device. Ther PGHELY: RE dPffal then&onpe6tiRInBRELLAPS £8F each 15 of the
f our storng eIeneQ}ngqg-% 11005 of Ege.inke car%ridges 180 Ki 1001Y, 1001M
and 1001C, ° wh&EPERTHAS™ betWsel IPg§naltoriRgs © 1618 4P e PHPE 881 Por each of
the storing ¢l { In_t P L ogd'& g gd 1105, L.S provided
e 3 o b SR N er phUE G BBk BROR%pHA-A0E 05 unk
cartridges and the CPU1300 of the control 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 elementll1l00A-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



20 exanple, signal lines 1016 are required in addition to 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 CPU1300 t hrough the recording
head 1105, as shown in Figure 28, and even 25 in the case that storing

el ement 18 of the recording head 1105 andithe storing el ements 1100A -
1100D of the ink cartridges 1001K, 100l1Y and 1001M and 1001C 11 are direct
Li nes connected to the CPUL300, the number, not |ess than twi ce the total
nunber of the storing elenents, of signal lines 1016 are_required. \Wen the
number of thea¥egRadrecitnédnegiconnecieety ther E8Y4s800r hdheoRHEREToN step
becones cunbersone since the reliability_of the el cthbcal ¢gonnecti ons

have to be maPRtailfEs. tPaR: t¥dcsr itpe Fﬁt%ﬁhBu@ €& 8f &PFoSEPEA By pe

di devi th t.i d d ' i.ed t by th :
10 the compl | SIENGR TG Dhe CASRRGCIRBR o 00A 5! EXfor CHAEPabl 0. Ful  her mor o,
the main assenbly of ‘5}@ ea@géoﬁlﬂﬁ@grd&”ﬁ?e hsafqrﬁ]e&lf @/ﬁ&esai ge nunber of

contacts and/or wring f'or connection W Stghal lines 1016 with

t he resultsofl%gggﬁgcgﬂ%gg gkglp?%% %B%%F%EQOSOEEE.C%EEQEle structure. Then

the ink cartri provi Wi notifying means to notify the ink _
remaining anoyinbedSomd $3n@eeEnie réaRaAREIE thald- RN ePaLeR cARP! i cation Hei

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.



4- 275156, additional wiring lead is necessary for ON 20 / OFF of the
notifying nmeans. At |east one such wiring lead is required per one ink
cartridge without consideration to the ground |ine. Nanmely, in the case
that four or nore ink cartridges are used for color recording, nore than
four signal lines are required 25 with thezresult that nunber 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
invention to provide a liquid container, a |liquid supplying system a

manuf act ur i ng SYEPMARY 8y THE INYENTIOM:ai ner, a circuit board therefor and a
liquid containing cartridge, wth which the cartridge .is provided with a

storing el ement and a®ff @in%%¥tt?ﬁgiio?t?f%ﬁc%ﬁﬁﬂt%%j?ﬂ¥o?ﬁaf?%n stored in

t he toring elenent i,s transmtted to.a nain.a nbly of, 10 the recordin
devi co, S0 € hBECREOLe YRR 198 & PEEYLOSE ddAPaE GRS  Ho state of -

Pt ot o R, L Al R ARl SIS e 5 L0
e o Secp Al Rl SR W MR R Y, 51 of e
used. It is angiffly RInEifind RaRTEHH, WIEWhA%h the cartridge
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



to provide a liquid container, a liquid supplying 20 system a manufacturing
nmethod for liquid container, a circuit board therefor and a liquid
containing cartridge which are | ess expensive without the necessity of
conplication of connection steps of the electrical connections. 25 According
to an aspect of the present invention, there is provided a |iquid container
detachably nountable to a recording apparatus to which a 13 plurality of

| iquid containers are detachably nountable, wherein said recording
apparatus includes_ apparatus electrical contacts corresponding to the

i qui d cont ai R&PFaligyped: liqujid ﬁﬁ@ﬁéﬂ@@&ﬁtéFen§5ﬁ§°§aP&W recei ving |ight,

and an electric circuit connected wth a line IS nl.y connected
with said apHQP&tG?lgle@PFF@&P éaﬁFaEF§°r§&P§ FPQGF&teﬁnﬁgnﬁ Sconpri si ng
a cont ai ner electrl %FI Iectrlcally connect glthhpne of said
appar at us conF§€F§ fgec F 8Ht§F5F|ﬁ§r58FPPB 18§p &M8f storing at

| east i ndi vi dyaly;ff %r Lo el v Phtobe kB! Hgans? |1 0N
emtting portlo an ac uatlng por on for uating's en1tt|ng
porti on; 9 Qi iQl G ol raga%%%%t&ac%ﬂcm orcm' efReH5 storing
portion and/or act uation 8 nh emtting portion by sail driver in

response to kAGLYizdydhel %qrd@t 'so%oﬁﬁ'h%?ill'ye@ofn'h%@ttelae Withos@4ag
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 and reception of a command fromthe recording device. 20 According
to anot her aspect of the present invention, there is provided a liquid
contai ner detachably nountable to a recording apparatus to which a
plurality of liquid containers are detachably nountable at different
positions, wherein said 25 recordi ng appaiatus includes apparatus electri cal
contacts corresponding to the liquid containers, respectively,

phot oreceptor neans for receiving light, 14 and an electric circuit
connected with a line which is_ comonly connected with said_ap aratus

el ectri cal c@ﬁ@a@@%el§§ﬁalpl&&F&uéénpﬁpﬁéptéénwﬂﬁ§lﬁglan@owpap

el ectrical contact electrically cqonnectahle with one 5 of said apparatus

contacts; an FﬁmﬁpﬁéﬂiSﬁn§PSFPﬁng§BrFP&ﬁ §PBPFﬁ§u§teﬂ§&§Flcﬁ&|V|duaI

f t el t t, | ht tt t
0L, A L, R oy B 7,
f t uat t 10 tt {1 I, t |1
nccess o saridatEe coRtER Seseae P&%”aﬁaﬁﬁ‘%%écat%&a? w8 a1 oh
em tting pgrt ' Cfn &ds 8?)3 atY1 co[ﬁtac% Ogie %‘1905:91% \i' %u%ltolﬂfg%r mation

supplied fromthé T feé ng devi ce an reception o a command“fromthe 15

recording devigeh-+ iRHC ¥tdrigd Al HeaRteIHal viRWEA! 1A% orMation

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,



providing the storing elenent and the light emtting portion on the
cartridge and by transm ssion of the information stored in the storing

el enent to the main 20 assenbly of the recording device, a process can be
carried out depending on the state of the cartridge (ink remaining anount,
for exanple). The state of the cartridge;gan be notified by the Iight
emtting portion. In addition, the increase of the nunber of 25 the signal
lines for connection with the main assenbly side of the recording device
can be suppressed even when a plurality of cartridges are used.
Furthernore, moddfdichitdeni dorf en dncreesedsaumberbef dhet hertaidgedges is
easy. Moreover, the reliability of the electrical connections can be

mai nt ai ned w tBoeasyunb¥eEenEedi theecrebhatiiby of ephe apteeheieator di ng
device or the 5 |like can be nade inexpensive. These and other objects,
features and CRRP&Ftd9es SNt ke préfdadnedy ¥AthentwembBEESRE Rbre apparent

upon a consideration of the follomﬁng riEdescription of. the preferred

embodi ment s oftPen&oPHEGEIOBN SRy e he, ke orA1BanAGNELrORTWERR t he
acconpanyi ng qn MAE%F.bBRIEF DESCRI PTI ON OF THE DRAWNGS: 15 Figure 1 is a
si de vi ew {a) ;- FoffE Vi ARF*PEOCt M vi ew (c) of an ink container which

the present inventiQFhégeagEﬁigfﬁgg 3§3ects, features and

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 wview (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 wviews ((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 (D)



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 mgjor 25
part of the ink container shown in Figure 3, and a view (b) as seen in a
direction I'Vb. Figure 5 is a side Vi€M/(83 and front view (b) 16 of an
exanpl e of controller substrate nounted to an ink container which the
present invention is applicable to. Figure 6 is a perspective view show ng
an 5 exanpl e of anregamglagobeadntpolléavsagsardbedrouhbed tecanvi ng an ink
contai ner which the present invention is applicable to. Figure 7 is
schemati ¢ si dénki evstéfingr-whiech thél pséesantnijnaenbpenaison when an ink
contai ner which 10 the present invention is applicable to is nmounted to
and denount edappdicabhe holder of Figure 14. Figure 8 is a perspective view
showi ng another exanple of a structure of an ink container nounting
portion which the prgemrq rfv et i PERSREHIi e iew Fhowing @it e 9 shows an

outer appearance of an_ink jet printer _which effects recording and on which
t he 5 example of a recording head unit having a holder for

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.



I nk container which the present invention is applicable to is nounted.
Figure 10 is a perspective view of the printer 20 in which the main
assenbly cover 201 of Figure 17 is open. Figure 11 is a bl ock diagram
showing a structure of a control systemof the ink jet printer. Figure 12
shows structure of signal line wiring 25for signal transm ssion between
the ink container and the flexible cable of the ink jet printer in terns of
the substrate of the ink container. 17 Figure 13 is a circuit diagram
showi ng the details of the substrate provided with controllers and so on.
Figure 14 is a circuiRiglimgrianisharMaigauit nbididgriand siroaniplee tdfe t he structure
of the substrate held in Figure 13. Figure 15 is a timng chart
illustrating dataitlat afwthei agbahdateadroyideédrwitbnesontrabiefsoand nenory
array of the substrate. 10 Figure 16 is a timng chart illustrating
actuation andsde@Btuati on of LED 101. Figure 17 is a flow chart showi ng a
control process of nounting and denmounting of the ink container according
to an ermbodi nent of tHEWPreskhtlis B qiRmHL ghiagram showing a

5 modified example of the 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 (1light



Figure 18 is a flow chart showi ng details of the nmounting and denounti ng
process of the ink container of Figure 17. Figure 19 is a flow chart
showi ng details of a 20 nounting confirmation control in Figure 18. Figure
20 shows a state (a) in which all of the 1ink containers are correctly
mounted at correct positions, and therefgre the LEDs are switched on,
respectively, in the process of the control for the 25 nounting and
dermounting of the ink containers, in which (b) shows novenent of the
carriage to a position for validation which is carried out using |ight
(l'ight 18 val vaaidahjonjft af tehethei mans sesdénblypveoves T$oskasedubsequently
to the LED |lightening. Figure 21 illustrates the light validation process
(a) - (d). 5 supsequenrthystoitheskEltbighbeninght validation process (a) -
(d). Figure 23 is a flow chart showi ng the recording process according to
this enbodi nent of tXdgwreseédt ililpsdaaites. the Highte va4 idatiemr at es
structures of an ink container and a nounting portion thereof according to
anot her embodPHERFeSSf (2he-pk@ent invention, and a nounting operation

t her eof (%? - (c). FE%yre 25 is _a perspective vieM/shomjn% a. )
gure 22 also illustrates the light Validation

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 illustrating 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.



15 nodified exanple of the structure of Figure 24. Figure 26 is a
perspective view showng a printer for effecting printing with the ink
contai ner having the structure according to said other enbodinment. 20
Figure 27 is a schematic viewillustrating an exanple of a conventional
recording head, a conventional ink contajyier and a conventional recording
device. Figure 28 is a schematic view of another 25 exanple 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 Fipmeerng dimla redmnditias ety of o dursiidronal i nk
contai ner and a conventional recording device. 5 DESCRI PTION OF THE
PREFERRED ENBERaNBMNESofThecdeyentponah wetbrdiéngsabeads 4o the enbodi ments
of the present invention in conjunction 10 with the acconpanyi ng draw ngs,
in the fol | owcagventdenallinkxaapktaineérhvanfaai canventionale Wi ch Present

Invention is Applicable to. 1.1 Ink Container.
recording device.

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



15 1.3 Ink Container Munting Portion. 1.4 Recording Device: 2. Exanple of
Structure of Control System Wiich Present Invention is Applicable to. 2.1
General Arrangenment. 20 2.2 Connecting Portion; 2.3 Structure of
Controller. 2.4 Operation of Controller. 2.3 Control Process: 3.Q her
Enbodi nents: 25 1. Exanpl e of Mechani cal ;%ructure Whi ch Present 20
Invention is Applicable to. The description will first be made as to an
exanpl e of a mechanical structure of a cartridge which the present
invention is applicable to, and an ink jet 5 recording apparatus usable

therewi th. 1. inkekt®ent aknapplikicawie to- Figure 5). Figure 1 is a side view
(a), front view (b) and bottomview (c) of an ink container which the

present invention isredpdésabiption Wil Fpeete e imade 145 sectdronal si de
el evation of the ink container which the present invention is applicable
to. In the fekampilegodeacmephanadsalt eériicantresoficaotatrheidgk whdaohai ner is
the side which is faced to the user who is manipulating the ink container
(rmounting andthe present invention is applicable to, and an ink jet
5 recording 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. 1In 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



15 denounting operation of the ink container), which provides the user with
i nformation (by light em ssion of LED which will be described hereinafter).
In Figure 1, the ink container 1 of this enbodi nent has a supporting nenber
3 supported on the 20 |ower portion at the front side side thereof. The
supporting nmenber 3 is nade of resin materjal integrally nolded with an
outer casing of the ink container 1, and?the ink container 1 is

di spl aceabl e about a portion of the ink container to be supported 25 when
the ink container 1 is nmounted to the container holder. The ink container 1

i s provided omppgt $elcRAd éﬂg@@i%gdpB&Q&bnSEQer@Ebecéi%ba§t @hgaai ageportion 5
21 and second engagi ng portion 6, respectively, which are engageable with

| ocki ng porti enyaReabidediith dockangaipoetibakdpioviaelhis anbodi ment, they
are integral wth the supporting nenber 3. By engagenent 5 of the engaging

portion 5 anddondaam@adhod dear.t i DA bhiw émbddemeéneki tigepoateons, the ink
container 1 is securedly nounted in the ink container 1. The operation
during the noumftieyral Withe tthes cuippedtiher eembeires.r eBer engagément gure 15.
10 The bottom surface of the ink container 1 is provided with an ink supply
port 7 forsinlkfsuhel engagingh poarttions 5c ande theblka gagtingapoirtionn®r oduct i on
openi ng of the recording head which will be described
with the locking portions, the ink container 1 is
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



herei nafter, by nmounting of the ink container 1 to the 15 contai ner hol der.
A base nenber is provided on the bottomside of the supporting portion of
the supporting nmenber 3 at a position where the bottom side and the front
side intersect with each other. The base nmenber may be in the formof a
chip or a plate. 20 In the follow ng descgjption, 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
chanmber 11 which is 25 provided adjacent the front side where the supporting
menber 3 and thembabsirawhitBOiar prpvddededdjandnd thegaetavespdessure
generati ng nenber accommodati ng 22 chanber 12 which is provided adjacent the
rear side andndhiwbhchsisnifl dildidognmmiapicathoni whthnannknkuppbplyport 7.
The ink reservoir chanber 11 and the negative pressure generating nmenber
acconmodat i ngpek&nfier e sink ereserveldd chamber chl i apd wihe rRe@dtbicer
through a comuni cation port 13. The ink reservoir chanber 11 contains the
i nk al one i n PEESSEFBodPRERELiRHcmeRberhaccarpadnléngr eBambPargéier ati ng
menber accomodating _chanmber 12 accomodates an_ink _absorbing material 15
10 (negati¥e BFéséﬂrglﬁéﬁePSWWH§199ﬁ38P WAtBheREhaopBREUENTREABER in this

erbodi ment) made of 1389098 phL0% s AUMEIAE Aol ILKG e L o M N0 the

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



| mpregnati on. The porous nmenber 15 functions to generate such a negative
pressure as is sufficient to 15 provide balance wth the force of neniscus
formed in the ink ejection nozzle of the recording head to prevent ink

| eakage fromthe ink ejection portion to the outside and to permts ink

ej ection by actuation of the recording hgad. 20 In the top surface of the
negative pressure generating nenber accommbdati ng chanber 12, an air vent
12A for introduction of the anbience to ease the negative pressure tending
to increase wth ink supply into the recording head and to maintain the
negative 25 pFed$aides thPr HhﬁPédétéPPﬁﬁEGtBrﬁhéFabWéliaHQe The ink
container 1 shown in Figure 2 may be manufactured b arln a cont ai ner
body of the iﬁ@sfglééﬁtgﬁﬁéﬂnffﬁﬁrwﬂﬁcﬂoﬁn§89$tPagetﬁﬁﬁ %FPF B8 descri bed

herei nafter is_noyn and then |nject the. ink thereinto. The_ink
i nj ection por A€ot %aEPFEﬁlnﬁﬁt sﬁ%% kmé%&ﬁF?&&nb%°¥Brﬁ%ﬁ FHLEDdp surface

of 5 the ink reservair cha exa nJe%tlon port

may be s_ealed0 848 aFiW&gﬁgﬁbngl it ngpgﬁ iniﬁk%PRJEEFFSH Pn a possible
a'ter”at'vﬁé %TﬁalﬁirE 5B QQHthhﬁkgéE fhe kB?h gaﬁgﬂémhen %ﬁ ng the

start of t use 0O nk “contai nér renalning
amount 1n thei%%%%%h%%rpg%%om%§ be sealed by a sealing member 11A

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



substantially zero, for exanple, the sealing nenber 11A may be di snounted
or may be broken to reforman injection port, and the ink is injected using
an 15 injector, and then, the refornmed injection port nay be re-sealed by a
sealing nenber 11A or a substitute nenber, if necessary. In place of using
the original injection port, opening mayzpe forned at another position in
the top surface of the ink reservoir 20 chanber 11, for exanple, and the ink
may be injected through the opening, and then, the opening may be seal ed.
For exanpl e, the Enbodi nents of the nanufacturlng met hod for the ink
cont ai ner areipnorderndée pyevenér oSuthendnkf deakapagdrEiRdds in which 25 the
ink is injected into the ink container containing some responsibility zero
anount of thetrARSPPREaLQn| RY ﬁﬁﬁﬁéﬂe7ﬂf|§hGeF§EH§BP§uﬁﬁGn%QEIe 24 in order
o prevent of the I nk Ieaka e durin transportation or stor e of the
nanufactured CRRtadyRTailner THe qﬁ%lg%%lmﬁﬁbgﬁn%%rm?ﬁx PRy heAY BBt ype,
such as a capping or typ ng .nenber or .the I|i det erm ned seal i ng
property is pFH?gd 3p§gngsorr§¥8&gg|gewﬁgﬁ ?ﬁegpﬁkgégﬁtaFﬁe? i s mounted
to the re ordlngﬁhea %hthe case that unted from

t he recordlngpﬁg tﬁFP&P gegagpp 8F°pe§§Y % g?lésligng 7A%and t he
substitute meghgn hg)TBYHRE YHEI1hR %%ﬂkaﬁh%r'gb mYBARLYaPLb! the

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
10 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

15 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

20 bladder-like member made of elastic material such as
rubber or the like which produces tension in the
direction of expanding the volume thereof. In such a
case, the negative pressure is generated by the
tension in the bladder-like member to retain the ink.

25 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,



The internal structure of the ink container 1 is not limted to such a
partitioned structure in which the inside is partitioned into the porous
menber accomodati ng chanber and the reservoir containing the 15 ink al one.
I n anot her exanple, the porous nenber may occupy substantially all of the
i nsi de space of the ink container. The nggative pressure generating neans
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 nenber made of elastic materi al
such as rubber or the |ike which produces tension in the direction of
expandi ng t hewhelredn thepedhg [forsechsaappaied tbethegfilexebpeessure is
generated by the tension in the bladder-like nenber to retain the ink. 25
In a further wempelre, byt whdebt aanpgatiye phressnike dscgemedatedn space is
constructed by a flexible nenber, and the ink alone is accommpdated in the
space, 25 whestich gasgsi.ngheodpk conipphesdmpy bremppgfapglturedeher, by

whi ch a negative pressure is generated. In such cases, the ink_container
may be nanuf adfdestipg the daki 4§ the PRRVPnIERETAbEFeM@BRELI-bel manner. In
5 such cases, the ink injectign_nmay be carried out utilizing the air vent
portion, whicFuch ﬁﬁﬁﬁﬁde&hﬁo1“#nﬂ¥é&ﬁ$é°?h@a¥nﬁﬁeﬁ@€rﬁﬁdoPH r to ease the

negative pressyre tendi tqQ increase wi.th ink.supply_into.the, recording
head and in oF%é#lF&nﬁaFﬁgal T &N e§8F$é8n' whaehPlls prOVldeg to

introduce the ambience in order to ease the negative
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 f£rom 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.



10 pressure within a predeterm ned preferable range, as described

her ei nbef ore. The bottom portion of the ink reservoir chanber 11 is
provided with a portion to be detected 17 at a position opposite to an ink
remai ni ng anount detection 15 sensor (which will be described hereinafter)
provided in the apparatus side, when thezd nk container 1 is nounted 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
l'ight receiving portion. The portion to be detected 17 is nade of a
transparent or seni - tRefepinnttodiigurg 3 addauren Shdhek is not

contained, the light fromthe light emtting portion is appropriately

refl ected toﬁﬁﬁ&rﬂﬁélPPgWﬂlﬂeéélWﬁﬁ@ 65rFPo%thﬁFEHCﬁPFP pad ZE hfescri bed
her ei nafter) bﬁ provi ding an inclined surface, portion haV|qg?
confi gur at i onFUBA§EENPEL hhe FPPétFGFetHPQIMF1§k£F P ReFRTMHG S0 Figure 3
- Figure 5, the . description w 0 th struct and the
function of tﬁéd§u3§FW§té(deanE|égﬁé 99 g §8h§ﬁﬁ? pEPHéaeﬁeﬂB ((a) and
(b)) of a subghralgyPLoydedoon,RiLhe chakpeanLakneh Wb eh,t hg present

I nvention is ~applica fo gure 'S an rge Vi eM/(a of a mjor

gfiécffohhfvtﬁbgigggg'geEOShoﬁﬁgﬁPeFlgfé ar et rgda W EN (0d) a5g Sgen 1n a
major part of the ink container shown in Figure 3, and
a view (b) as seen in a direction IVb. Figure 5 is a
side view (a) and front view (b) of an example of
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 light
emitting portion 101 such as a LED for emitting

visible light and a control unit 103 for controling



side view (a) and front view (b) of an exanple of 10 controller substrate
nmounted 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 recordi ng head 105, by
15 engagenents of the first engaging portgpn 5 and the second engagi ng
portion 6 of the ink container 1 with a first |ocking portion 155 and a
second | ocking portion 156 of the holder 150, respectively. At this tine,
a contact (connector) 152 provided in the holder 20 150, and a contact in
the form of arthel ddohddemidding2 pofrthpnef ardgihe Spnproti yadtoA03d surface of
the substrate 100 facing to outside, are electrically_ contacted to
establ i sh el econiteailsc sheediiohi. emisgipacefothen&izahsidghs 100 faci ng
inwardly 25 of the ink container 1 is provided with a first light emtting
portion 101 s&fdtidng peptien éﬁﬂtﬂPnSCCQFgﬁﬂpé Wﬂﬁﬁttﬁﬁde&eEGFPPol unit 103

f or controlln% 27 the |I%g% emttin Eortlon and the control unit 103
control s the SighalefuPy doﬁhFﬁé i t9e cogrectem dongfotfoRa%01 in

d th the el gct | lied t tor 152 and
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seal ant. Wen%

coated w1th a protecting sealant. When a memory
element for storing information such as a color or the
remaining amount of the ink contained in the ink

10 container is employed, it is set at the same place, so
that it is coated with the sealant.

Here, as described hereinbefore, the substrate

100 is disposed at a lower portion of the supporting
portion of the supporting member 3 adjacent the

15 portion where the sides of the ink container 1
constituting the bottom side and the front side cross
with each other. At this position, an inclined surface
is provided between the bottom and front sides of the
ink container 1. Therefore, when the first light

20 emitting portion 101 emits light, a part thereof is
emitted outwardly from the front side of the ink
container 1 along the inclined surface.

By this disposition of the substrate 100, the

information relating to the ink container 1 can be

25 directly provided not only to the recording device
(and to a host apparatus such as a computer connected

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



el ement for storing information such as a color or the remaining anount of
the ink contained in the ink 10 container is enployed, it is set at the sane
place, so that it is coated with the sealant. Here, as described

her ei nbefore, the substrate 100 is disposed at a | ower portion of the
supporting portion of the supporting nmenbgr 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

provi ded between the bottom and front sides of the ink container 1.
Ther ef ore, wh@ertHenf L0dt aliogiet. 28seghevinby pbali b HEbgueei3s theht, a part
thereof Is emtted outwardly fromthe front side of the ink container 1

al ong the i nclilgdd FgGedrdnIBPOIRiOngiispyddisPrssdoftt Re POSBILPR £0F00, t he
information relating to the _ink container 1 can be 25 directly provided not
only to the r&eSediviguddiccdiGitd g tdefod 3PpaPREEs T498% as a conputer
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the light emission of the first light emitting portion
101 is controlled, by which the recording device side
can obtain predetermined information relating to the
10 ink container 1 on the basis of a content of the light
received by the light receiving portion. In addition,
by controling the light emission of the first 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



the light em ssion of the first light emtting portion 101 is controlled,
by which the recordi ng device side can obtain predeterm ned information
relating to the 10 ink container 1 on the basis of a content of the |ight
received by the light receiving portion. In addition, by controling the

i ght em ssion of the first light emttizg portion 101 with the carriage
bei ng di sposed at a center portion of the scanning range, as shown by 1s
(b) in Figure 3, the user is visually informed of the state of the |ight

em ssion, so that user can be given the predeterm ned information relating
to the ink cthearesainingiepaaounheofr tbet énki hedsufifbehentoprofothe ink 20
container (liquid container) 1 includes at |east one of properness of the
mount i ng statghéf1Pﬁ@rmﬁklebn¥9iﬁéins te. Ehepheanebet REOWHEAREI BY i s nounting
or not), properness of the position of nounting of the ink container 1
(i.e. whet her ®BiSHdPNt AE PAR-eWAhERIARr 0B5the| L1GREnARA/ OR ?E%t??gﬂf position
in the holder which is determned corres ondln #o the ink caolor), and.
Suffici ency ofighE Fﬁ%sﬁéﬂﬁlﬁghbcﬁﬁﬁbﬂg ?g mﬁé fiér 284 PR ni ng
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description of the structure of the control system.

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

example of the disposition, the operation of the

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

15 portion of the ink container 1 as is opposed to the
surface of the substrate 100 having the first light
emitting portion 101 and the control 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



information will be described hereinafter in the description of the
structure of the control system In Figure 4, (a) and (b) show a preferable
exanpl e of the disposition, the operation of the 10 substrate 100, and the
first light emtting portion 101. For the purpose of snmooth reaching of the
light Tlight emtted fromthe first lightjemtting 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 emtting portion
101 and the cemampleubift al@dcbgdipgotedadunithhavipgca hdlderl east al ong the
optical axis, as indicated by the arrow. For the sane purpose, 20 the
arrangenent awtithetbenfingucahitahnetr abeordipgotdi hhenEmbst 3 are so
selected that optical axis 1is not blocked. In addition, the holder 150 is
provi ded wit hembhdiimeftr ig mpyhtabdenmsnitting portion) 150H to assure
non- bl ocking of the optical axis. 25 1.2 Munting Portion of Ink Container
(Figure 6 - Figure Blaureufel® asseheematirciide wiewy 11luskraking an 30
exanpl e of a recording head unit having a holder to which the ink container
accordi ng ¥ o BReOPPratiopnBédMRBALtiNg ABAnfgMPEntERguia)7-i §cd 9€hematic

si de viem/illustratin% . . . .
the ink Container according to the first embodiment to

the holder shown in Figure 14.
The recording head unit 105 is generally
constituted by a holder 150 for detachably holding a
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 liquid passagde 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



5 an operation of nmounting and denmounting (a) - (c) of the ink container
according to the first enbodinent to the holder shown in Figure 14. The
recordi ng 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 ngg head 105 di sposed adjacent the
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 acent the bottom portion of the holder is connected with the
I nk supply powhichothéhénknks epectedefrom tgeahbzghean Amk fluid

communi cation path therebetween. An exanpl e of usable recordi ng head 105 20
conprises a |e4artrpassagentantt pertiog funshove) for signaiot her nal
transducer el enent provided in the |iquid passage. The el ectrotherm
transducer el EFBREMiggiguppreeddafdt anctrbet FrEELagal 3@3 vhigRc$ibhnce with
recording signals, by which thermal energy is applied 25 to the ink in the
li qui d passagB® FRFSTéhedeRenepRatEerchageaBs e{retThkat cSoNERFY i n bubbl e

eneration boi lin nd_therefore, _abrupt pressure rise, by 31 which the
?nk i s ejé%téBoFFbﬁﬁ%hggn8§zFB9 £ﬁ°°ﬁﬁéﬁﬁrﬁﬁaﬁ EBﬁ?a§?5po?¥?o% (unshown) for

signal transghgsion RPy 960t 80t L85t SLALAIS AR, WO, Chntt! !
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



be described hereinafter, and an electrical contact 5 portion 157 of the
recordi ng head unit 105, are electrically contacted to each other, so that
transm ssion of the recording signal is enabled to the el ectrothermnal
transducer elenent driving circuit of the recording head 105 t hrough the

Wi ring portion 158. 10 Fromthe el ectricai; contact portion 157, a wiring
portion 159 is extended to the connector 152. Wen the ink container 1 is
nounted 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 propuppPpPshipgomenbdarod if flhRkpianedi hertheadlredbiey Phserted
into a first locking portion 155 in_the formof a through hole provided in
a hol der rear 28 88Tro¥oQ hyhilpnpR ééﬁPaFHE?aieigpraﬁéﬁoﬁa eRgagiRgr bottom
surface 20 of the holder ((b) of,Fi%ure 7). Wth this state kept, the front
si de upper enB°5tiPRebi REC¥4HLLi ABr thej SUPBPELiRg Bﬁmﬂeﬁs3iﬂﬂi£9?ed by arrow
P, by which the ink _container 1 rohates | n, the direcéign igdicated by the
arrow R about 1PKeC8REAIPRY EEPPFoﬁl &t WéeRetRE PrPEFe95nbaGi ng portion 5
and the first | ocki.n rtion 155 that front si o e_ink contai ner
di spl aces 5doﬁﬁﬁ8P8l39%Rﬁn9h8°5?6885398fpFﬂVédﬁatPBngg?héoggegupporting
nmenber 3 is d%%BLQCEQdLU the direction of an arrow Q while a side surface
of a second engagi ng

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



portion 6 provided in the supporting nmenber 3 on the ink container front
side is being pressed to the 5 second | ocking portion 156 provided on the
hol der front side. Wen the upper surface of the second engaging portion 6
reaches a | ower portion of the second |ocking portion 156, the supporting
menber 3 displaces 10 in the direction Q 33by the elastic force of the
supporting nenber 3, so that second engaging portion 6 is |locked wth the
second | ocking portion 156. Wth this state ((c) in Figure 7), the second
| ocking portion 156 elastically urges the ink container 1 in a 15

hori zontal di f"dewiear! dardangh thiee mouppdngi pgoresiseshdwn 4o (hat ofear side of
the ink container 1 is abutted to the rear side of the holder 150. The
upward di spl Zdemxet 7of whiereilnk theneagaging poridppr deswgepytheThe fir st

| ocking portion 155 engaged with the first 20 engaging portion 5 and by the
second | ocki n&igsitt epgaging PeFijea w»i eRd: fbes&dds éﬁgggpﬁgPB§F#PBn 6. At
this tinme, the nounting of the ink container 1 .in addition conpleted,
wher ei n t he i AR SsdSppy Thderum.i &ndc fhgefregtnside: RE the iLRkr oduction
opening 107, and 25 the _pad 102 is eleqtricgll %gnn cted with the
connect or 152 COP@IR6Ey d- dEsBr PRYGTUSLI NN ENEIPNEPEI E°6F€335" | ever” duri ng

the mounting %&% %%%.ShQMQ égnﬁggtggg portion between the ink supply

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



Figure 7, wherein the engaging portion between the first engaging portion 5
and the first locking 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 ink introduction
opening 107 is a working point which is §pcated 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

| arge force by the rotation of the ink container 1. At the connecting
portion, an ek&dti dnnerbepprsepriasedyf dpfermednedpssibradymaterial, a
packing or the like which has a 15 relatively high flexibility is provided

to assure an ink corfRinfRateBreH g + ytho RRd 3k théakage there. Such
structure, arrangenent and nountin operation are therefore preferable in
that such a 269 ﬁﬁéPri§5§Ié@ﬂ?@&Fgﬁa&eFSPﬁéﬂtﬁs fire W@P&tp§egy | ar ge
f . When th ti i ' leted, the fir I i ti
155 engaged wehSEIderY, FLBLaI o PhESEOPEPBI B TNE FRECEEanE I DcREng
ti 15 ith th d ' . ti 6 are 25 effecti t
brevent ihe i AREAnta RSP U IhBoRrS oS LAy FRon ONRSRoraRr . and o
therefore, tng 38y thlendtiblf. o' 68 thie BEREF hind!PRE C8RE8ssf0e  Na!

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 1light
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



kept in an appropriately deforned elastically. On the other hand, the pad
102 and the connector 152 (electrical contacts) are made of a relatively
rigidity electroconductive material such as 5 nmetal to assuring satisfy

el ectrical connection property therebetween. On the other hand, an excessive
contact force therebetween is not preferap{e fromthe standpoint of damage
prevention and sufficient durability. Inthis exanple, they are disposed at
a 10 position as renote as possible fromthe fulcrum nore particularly, in
t he nei ghborhood of the front side of the ink container, in this exanple,
by which the thentaatef ammediatelly befete tompteadphi sffi thes, it is
considered to place is the pad of the substrate at a position very close to
the front sidmoontting lbdt tthe dindte cohtaleerni,cantlaithey. abAkt eaghti vely, it
is considered to place the pad of the substrate on the front side of the ink
contai ner. | pthey dassuchowesdrntesonk lange andemtingifpe¢eetisto 20 the

di sposition of the first light emtting portion 101 on the substrate, which
shoul d be sel #egudredchin orger tghbroNddedapsapésty edaelhrigalfirst |ight
recei ving portion 210 and the eyes of the user. In the case of placing the
pad of the’suSSNRECEIN ATrFEsPECcSives ofeithecEyséars cRBALLSAPSsPEe on the
bottom side of the _ink container, the pad 102 and the connector 152

approach to ed®® 8eFeAnd, ther SOBREGIPIce WiibhAoROSFible result of

excessive force applied to the pad and to the
connector. In case the ink leaks out at the connecting
portion between the ink supply port 7 and/or the ink

10 introduction opening 107, the leaked ink might reach
the pad and/or the connecting portion along the hottom
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



35 the state inmmedi 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

i rrespective of the surface conditions of the pad and the connector, with a
possible result of excessive force appligd to the pad and to the

connector. In case the ink | eaks out at the connecting portion between the
i nk supply port 7 and/or the ink 10 introduction opening 107, the | eaked ink
m ght reach the pad and/or the connecting portion along the bottom side of
t he i nk cont acnmpon@htnfongesabsthet actgaldcepbaetl preshurenketweeni ner
front side, the disengagenent of the ink container fromthe main 15
assenbly of thbeappdrdfdsandythe dphheetpr. 152n tTherefemrpl evhgn tthe

enbodi nent, the substrate 100 is disgosed on the inclined surface
connecti ng t hBsp&t PsasSedetBe LRKE raRtadneni devnitarard the front side of
the ink container 1, nanelx, at the 20 corner portion therebetween. Wen the
bal ance of fBPEBE1BAI goRPLERAORORPEAL1RBY t RBNaARLERENSPEt &0Khat pad 102 is

contacted to the connector 152 i di at_el before the conpletion of
mounting. e CORLAABPEAMORPTIng SaEre, RAE PRECTORALoFeBREEt aBar d force in

the 25 vertical .direction lied by.t connector 152 to he_pad 102,
bal anci ng wit eFWSeHD%hFi%BgEEFégeaﬁéPigge cohnector 1s smal&, s8
that operativity may be quite low.
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 connecting
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



downwardly in the vertical direction, involves a 36 conponent force of the
actual contact pressure between the pad 102 and the connector 152.
Therefore, when the user presses the ink contai ner down toward the nounting
conpl etion position, an addition of ink 5 container nmounting force for

el ectrical connection between the substrate and the connector is small, so
that operativity nay be quite low. Wen the ink container 1 is pressed down
toward the nounting conpletion position where the first 10 engagi ng portion
5 is engaged with each other, the second engaging portion 6 and the second
| ocki ng port POFtios 20d dsgafed hoath £9&h thenéirsindighdr £ecgiiviag a
conponent force (a force sliding the pad 102 on the connector 152) parall el
with a surfac®%itiofe 9% MR Sxes ﬂfgtﬁ’s‘f‘ 958Tur diPnGdadtden - THECE ore, a

good electrical cqnnecti,on prop rtﬁw!s, rovi ded .and assuregn,%%ﬁn t he

conpl etion ofqﬂﬁaﬁﬁﬁBQHQﬁfﬁﬁoﬁ_ § 9%%%%95 N rﬁ_ L&A e _

20 the i nk comtaEr T APPHING S GRS §rof N LAY ik
reaching there,j I ur rJor Qpt i I he first
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In this nannegﬂjﬁpqggiﬁgﬁﬁgﬁpjgﬁp arrangenent 25 of the electrical

connecting portion cri above
The structure of the mounting portion for the

ink container in the first embodiment or the modified
example is not limited to that shown in Figure 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



I s advant ageous fromthe standpoint of assuring the 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
st andpoi nt of the magnitude of the required ink container nounting force,
assurance of the electrical 5 contact stagg and the protection from
contam nation wth the |eaked ink. The structure of the nounting portion
for the ink container in the first enbodinment or the nodified exanple is
not limted to that shown in Figure 6. 10 Referring to Figure 8, the
descri pti on wlldckiag pedeian {165t hiandpahet baEkgeided iiss paroyddsgdect i ve vi ew
(a) of another exanple of the recording head unit for executing the
recor di ng opemdtthoanneillectirdicad copplaicéd powitilent Kanishiewhy)ofethe i nk
container, and a carriage 15 for carrying the recording head unit; and a
per spective visd@N@et&aRsSMEESILAR -container is carried on the carriage. As
shown in Figure 8, the recording head_ unit 405 of this exanple is different
fromthose (hol der 20P 1805 QEReF i PR heti HVIBDIRY i (Pt Fi9¥RB not have
t he hol der portion corresponding to %E ini cont ai ner_. front si.de, the
second IocRin§%ﬁbFFF5ﬁ?€F e }%OWHE £, @ ﬁBgrQCSBGFﬁg4H§adaﬂﬂi95405 i s
simlar to  the LIRWILCE 1ehel"F18 B FI3AGE $he! 12R2LIY
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



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 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 by (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 connected
with the electrical contact portion of the recording head. The carriage 415
I's al so provitied prihté® anhehileh pbetmaincassespbndcogetr 020heoftruct ure of
the 1ink container front side. The second | ocking portion 156, the
connect or 152Fagdureh® &Eromgnportion 159 to the connector, are provided on
the carriage side. Wth this structure, when the recording head 15 unit 405
is nounted on the carfd d&dwwnsin FEamend by thepprintEn 00 of thdsnpunt i ng
portion for the ink container is established. In this nmanner, through the
nounti ng oper 8RPBRAIRANENCPBPELERLFaR TBiRNhBSERBRPY e Bf ShEPHuUre 7, the

connecti on between the ink s&ﬁglg port 7 20 and_the_ink introduction opening
107, and the 9i8RRBEEPORTBEL dlenathtPBaliTeBd ShdetRE EBRNBRLBr 152, are

established, and LBy O4n' LioRRE18" SROet SreSQTRy % h8Fice (asF) 202

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



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 39 the printer in which
the main assenbly cover 201 of Figure 9 is open. As shown in Figure 17, the
printer 200 of this enbodi nent conprises,a main assenbly, a sheet 5

di scharge tray 203 at the front side of t%e main  assenbly, an automatic
sheet feeding device (ASF) 202 at the rear side thereof, a nain assenbly
cover 201, and other case portions which cover major parts including a
mechani sm f orFsganai hgl yhepei tijet iger18anadoi tlye takrgomtaiherr ecor di ng
heads and the ink containers and for effecting the recording during the
novenent of t&echangingeop@&hationsonl tbepiibkeéded an operating panel portion
213 which includes a displaying device which in turn displays states of the
15 printer irrespectilne Wdfispemtedindnt ngihe resording deagt is cl osed or
opened, a nmain switch, and a reset switch. As shown in Figure 10, when the
mai n assenbl y(uBghewn2oisj snopbp, foRR Sep ehiPsBRURKEANBYaBR® range, 20 the
nei ghbor hood t hereof whjich carries the recording, head unit 105 and the ink
cont ai ner s5 1kKFe¢9TrdiRgaRgadcunt£hd0p nkCeBbReaPAREEN RO bEN® ndi cat ed by

ref erence
respective inks. The recording heads scan the

recording material by the movement of the carriage 205,
during which the recording heads eject the ink to
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



nunmeral "1" only hereinafter for sinplicity). In this enbodinent, when the
mai n assenbly cover 201 is opened. 25 A sequence operation is carried out so
that carriage 205 is automatically comes to the center position

("cont ai ner exchanging position”, shown in the 40 Figure ), where the user
can do the ink container exchanging opergfion or the like. In this

enbodi nent, the recording head (unshown) is in the formof a chip nounted
to the 5 recording head unit 105, corresponding to the respective inks. The
recordi ng heads scan the recording material by the novenent of the carriage
205, during wouantedhenr aber diecgridéadshepdctinihelPhk tDn Ehfsct t he
printing. To do this, the carriage 205 is 10 slidably engaged with the
gui di ng shaft epdpdimestt . dhechdk conthdngdvilngsdi theredarehereof, is driven
by a carriage notor through a drive transm ssion nmechanism The recording
heads corr esp8ediaghabd i Reurtabe goakheccapraape ¢aF| BY, vadgest & and cyan)

I nks 15 eject the inks on the hasis of ejection data fed from a control

circuit provi FeFOrRinge hegdnupdledffy steaddhtioRn BY rreYR BRI chbl e 206.

There i rovided a aper feeding mechani.smipcl uding.a er feedin
fol o a ShedkiCORALaRTG Ir 401 APearacesddns: Boraelnas LRS-  5b8r di ng

material (unstqun) f ¢d fromthe, qutomatig sheat £eedhndadeyheg 202 to the

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 between 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



di scharge tray 203. The recording head unit 105 having an integral ink
contai ner 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 container 1 can be 41 noypted on the recording head unit
105. In this enbodinent, the ink container 1 is, therefore, detachably
nountable to the carriage 205 by way of t recording head unit 105. In
addition, by nmounting t 5 ink container 1 to the recording head unit 105,
the liquid skpel pnedinioeam efechdopseo&ntthenddlei-on is established.
During the recording or printing operation, the recording head scan the
recording material byTR@eracrr@ing-ead unpkl 1Y HRing durhdkfehi ch t he
recording heads eject the inks onto the recqrding naterial to effect the
recording on ROFHECR &rL KEheddkdichgtadres: ilal iSoProvidsadi Hathoat he range
of the ejection_ outlets of the recor%in% head.. .o a.tinme B ri,od 15 between
a scanni ng op&PRRESHOXnFATFE SRLRAIDG 19 FGChoBer Aot DRt £ g&ﬂBFrPeeding

nmechani sm f eeds .t recordi,ng materi al, through redet.ernn iLst ance
corr espondir’ ng a[néi Rﬁ‘g v]\:/ie&ll)i?Ctll G ﬁogn,%gﬁr?é:ﬁ heC%n% %r g’ldné:oi gggegﬁénti ally

effected to couer the Balile YA el deneqAidiagmyey 4. #p end

portion of the
this, the control of turn-on and -off of each of the

LEDs 101 in accordance with the sequence which will be
described hereinafter in conjunction of Figure
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
1 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. 1In another
example of the control for the turn-on of the LED or

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



novenent range of the recording head by the novenent of the carriage, there
is provided an ejection refreshing unit including caps for capping the
sides of the recording heads having the ejection outlets. 25 Therefore, the
recordi ng heads nove to the position of the refreshing unit at
predeterm ned tine intervals, and are supjected to the refreshing process
including 42 the prelimnary ejections or the |ike. The recording head unit
105 having a holder portion for each ink container 1, is provided with a
connector corresponding to each of the ink containers, 5 and the respective
connect ors ar eheantthet édkt conlteipad lofist bersebsiyameuptedi dédtha t he ink
container 1. By this, the control of turn-on and -off of each of the LEDs
101 i n accor denrogainelr ekehsngeeposittivoh Wheséeconfexelrs bexe herei nafter in
conjunction of Figure 10 17 - Figure 19, are enabled. Mre particularly, at
t he cont ai ner eggchiede spadlardy, tehé&heamsontikodefarnithg ambunt of an ink
container 1 is short, the LED 101 of the ink container 1 is switched on or
flickered. Thedegparresti §heakrcording: ReafdnkP¥oRtRPAELEI1COREFdent to an
end portion which |is ogposite th? osition mhere_the_rﬁfreshin unit is
orovided. & fOPLE (CORTTPICSIIRAL) poPt tBR SEEPRSEANE AnK| FEREALBESFvI ng
F:Sﬂfnﬁetzi5{%&&%F%hemﬁ%gntg%s%EQﬁylg%deOLokggoinEi%gﬂagl%gggu%hpass by the

the flexible 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



20 portion 210 by the novenment of the carriage 205, the 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. In another exanple of,fhe 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 container exchange position.
These controls are executed, simlarly to the control for the ink ejection
of the recordhegdseadThédyceslqps yofigtheninkloxs Uxt anyrloent rof shegnalk to the
respective ink containers formthe nmain assenbly side control circuit

t hrough the fatialbihercabl so208imiteld. tcothpek . Saptletthe2sameegeliar
Arrangenent. (Figure 11): Figure 11. In Figure 11, the control circuit 300
execut es dat angsowdsbi dgfferanitndensitiempyi Reensadd operation 1s control.
More particularly, a CPU 301 carried out processes which wll be described
hereinafter in conj JiReh Rf viie m]@ﬁ@tlailneqfljgurfbg @ﬁ‘ﬁ-’l&ﬁ%rdance with a
program stored in ROM 303. RAM 302 i.s _used.as work area_in the process
execution df DRESEPBEEPTS 28SAPTOVALRE: MLAP §frh§h6W?StﬁaF?gE|P8 11, the

provided with the LED 101, the display control circuit
therefor and the pad (electric contact) or the like.
When the ink container 1 is correctly mounted on the
recording head unit 105, the pad on the substrate 100

10 is contacted to the connector provided corresponding
to each of ink containers 1 in the recording head unit
105. The connector (unshown) provided in the carriage
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



recording head unit 105 carried on the carriage 205 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 (C) inks, 25
respectively. On the holder of the recording head unit 105, ink containers
1K, 1Y, 1M and 1C are detachably nountedygorresponding to the respective
recordi ng 44 heads. The colors of the ink or the nunber of the ink
container is not limted to those, and the same color inks with different
density may be used. Each of the ink container 1, as described 5

her ei nbef or e, headgr av58ed 106 LheMsahdt ia6€, 186 cproyededuwi th the LED 101,
the display control circuit therefor and the pad (electric contact) or the
i ke. When tkémidlardynthirpeghlthe fdexkébileycabdat @d6onthBe recordi ng head
unit 105, the pad on the substrate 100 10 is contacted to the connector
provi ded corr €opdegitey ofotbgckastripgk 26Atather sonnpgteReofe&Bedi ng head
unit 105. The connector (unshown) provided in the carriage 205, the
control circuFeceydipgoheasdd upitt Wathathe §dgBAB| goBRgEtigpePEFWELR| cal |y
connected for 1s transm ssion of signals t hrough .t he fl exi bl e cabl e 206.
Furthernor®, BPet BELvdag CAGCYL tt ABYr 8C0PRi RYOKEdaduAPt tR65 on the carriage

2 e e et W R SR OBaR i PR SRTRSSRE! 18" ke recording
main assembly side. Thus, 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



20 for signal transm ssion. Wth such a structure, the signals can be
transmtted between the control circuit 300 of the main assenbly side and
the respective ink containers 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 cgnjunction with Figure 25 - Figure
27. The control of ink ejections of the recording 45 heads 105K, 105Y, 105M
and 105C, is carried out simlarly through the flexible cable 206, the
connector of the carriage 205, the connector of the recording head unit
with the signeiltoheedesonibedvhenesnafitedriniagnivnetienanditio on provi ded
in the recording head, and the control circuit 300 in the nmmin assenbly
side. Thus, tFégesatiar A reesandobighiommigsiane ITACS N R tERR so on
for the respective recordi.ng heads. to The first |light receiving portion 210
di sposed adj dt&niSoRECBLAE elﬁthﬁoP?FSHEOB?O?ﬂeoﬁDQQﬁEnt range of the
carriage 205 receives I| t fromthe LEE 101 of e ink co€ €%ner 1, and a
si gnal i ndi caPf¥ eBFrPﬁB eQBﬁPthnsﬁBp P%dm?KeTﬁ% cbAr9sI © Qit 300. The
15 control_circuit 3002 ﬁ # ae desEE ﬁgd Lnaftﬁ enk €S €nds to the
signal to di sEPFRtAEEe20Re ng'P GR 8f-19 Fﬂk 6ﬂ9a? 2reqti e carriage
205. In addithopns 20.80G2M§" e2&RLR202nkS 10" PYAIELRL OPY SUELUPVELEN
the control 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



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

whi ch the novenent position of the carriage 205 is obtained. The position
information is used for the 25 respectiveyyecording head ejection controls,
and is wused also for light validation process in which the positions of
the ink containers are detected, which 46 will be described hereinafter in
conjunction with Figure 17. A second light em ssion / receiving portion
214 is provi dedTAnfolre snppdishoghcodtoblt hRégnpledevatmpredapasi.t kba in the
novenment range of the 5 carriage 205, includes a light emtting el ement and
a |ight receilikegrefletdng, taniihet prasessoaychoasutpyning-onhe contr ol
circuit 300 a signal relating to an ink renaining amount of each of the ink
container 1 @afriredfontt khechEPi 4§¢ £usm the éeﬁgFQﬂ eiredgit 300:10 can
detect the ink remaining anount on the basis of the signal. 2.2 Structure
of COnnectingaPGrPi€ﬁ°€%i5398312}?neFF65réhfﬁeﬁp§ure 20 Figure 20 shows a

structure oof SIOMal o 1100 LAaSAIRl A6 TR g ofppes veer 19 the ik
the Substratec%% ag%eggel hgg %ngﬁkggﬁlér 103 which is responsive
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 LED10l1 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 16.
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
substratel00A- 100D on the ink container, comprises a

semiconductor substrate 120 which has a memory array



As shown in Figure 12, the signal line wiring for the ink container 1

conprises four signal lines in 20 this enbodi ment, each of themis comon
for all of four ink containers 1 (bus connection). The signal |ine wring
for the ink containers 1 include four signal |lines, nanely, a voltage

source signal line VDD relating to electgic 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 signal line GND, a signal line

47 DATA for supplying control signal (control data), the like relating to
t he process su®BBaginfommadgion stdriogf pofrttibe) . EDEROdrfirvem A&Ccont r ol

circuit 300; and a clock signal line CLK therefor. 5 Each of the substrates
100 of the inKdrdyemrdi.n@ng anhdg Oacontrod| carcuedy WABEhEfoE responsive to
t he signal supplied through the four signal lines, and a LED 101 actuatable

in response t gonfiFoddmguithef memeayc gyray 188B1e8d the LEPedsiWgTi s exanpl es
in which 10 the ink container has a m ni nrum nunber of connectin contacts,
and wi th suchl®3&npl EBe /@ cemtbelcahreBit cbP? ol 5 ctesSPPRSIYR obPati on of

t he ink container can _ be aobtained, and/or the infor i on can be obtai ned

or renewed, WoPtrelgdakanged HhrQuaRathenkLexiiliel cpe1les208sErPBed

herei naf ter IQh%O@d%¥¥3f3%£¥éu1th% r%% %ge %Qing95embly side to

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 substratel00A- 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



2.3 Structure of Controller (Figure 13 and 14). Figure 13 is a circuit

di agram showi ng the details of one enbodi nent of the substrate on which a

20 controller which the present invention is applicable to is provided. The
description will be nade with an ink container as the cartridge, an ink as
the recording material and the light emt{jng diode (LED) as the |ight
emtting portion. As shown in the Figure, 25 the controlling unit 103
provided in the substratel O0OA- 100D on the ink container, conprises a

sem conductor substrate 120 which has a nenory array 48 103B (information
storing porti @ahereinl @dnhidvén &HA3Cticdr,i wahhfashdrangl ARfeematabnci rcuit 103A
for controling the nenory array 103B and the LED driver 103C. The I/0O
control circuistachO24 ias nuebean®fVehko ihkc ephtalindat, a predutcitionghothe
flexible cable 206 from the control circuit 300 of the main assenbly side
to control tmambesploay tivel Wiike .of ThéectEor 10dfohmatifibnt he wtEDtemi ver 103C
for notifying operation, the witing of the data in the nenory array 103B
and the readi ig B0 psfedetertdngd Riddmess1®fi thg memokydiazxgayml 03Rd

t herefore, the signal connection between the control <circuit 300 of the
mai n assendl y corFesponding toulkder god or00A dhet Raki gkorest Abnéhesi de, are
shown in a sinplified manner. Actually, however, the control is data fed
form a controlind geRtad@exect Ghe1¢09lpR tpEormation is used as ink

container discrimination 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 1is 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



mai n assenbly side through the flexible cable 206 are not transmtted
directly to the substratel OOA- 100D on the ink container, but they are
transmtted through an electrical contact portion for signal transni ssion
20 provided in the carriage 203, the electrical contact portion 157 on the
recording head unit 105 side, or the likg, The menory array 103B is in the
formof an EEPROMin this enbodinent, and is able to store 25 individual
i nformati on of the ink container, such as information relating to the ink
remai ning anount in the ink container, the color information of the ink 49
t herein, and itheaddifoirmatidangifather ing remaimhgoamosnthiasraanunber of the
I nk container, production |ot nunber or the |like. The color information is
witten in atpmedet®heai ipfloamdtitss péprésemesvtlye atmlayrdii@BhBngorr espondi ng
to the color of the ink stored in the ink container. The color information
i s used as i nkmouatt siifdr hdigbc aceuracyosingeothat iofotinadiendasl
i nformation) which will be described hereinafter in conjunction with
Fi gures 15 an®reogided #dwhi fthet @ddi o€ tbecorigmpetogherridR. dbkal$s witten
in the menory array  103B and is read out therefrom or when the actuation
and deact uat i ®9SEAblige toEBSEO LY $oc ABFERMdR LS WhREhepatPPcBPRREPAK
container. The data witten in the nenory arraﬁ 103B or
ink container is a fresh one, or used and then
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/O 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 LED10l to
the LED driver 102C on the semiconductor substrate
120; 115 is a contact for connecting the cathode side
20 of the LED10l1 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 LED10l1l, 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 substratelOOA- 100D on the ink

container or may be built in the semiconductor



15 read out of it include, for exanple, the data indicative of the ink
remai ni ng anount. The ink container of this enbodi nent, as descri bed

her ei nbefore, is provided in the bottomportion with a prism and when the
remai ni ng anount of the ink 20 beconmes small, the event can be optically
detected by neans of the prism In additipon to that, the control circuit
300 of this enbodi nent counts the nunber o ej ections for each of the
recordi ng heads on the basis of the ejection data. The remai ni ng anount
information 25 is witten in the nenory array 103B of the corresponding ink
cont ai ner, andubheranéoipration is read out. By doing so, the nmenory array
103B stores 50 the information of the ink remaining anount in real tine.
The i nformation repr dsSigure tlHe & rkinandi Miggrammta wiadifiliegh accuracy
since the information is provided with the aid of the prism too. Also, it

i s 5 possibl eekampde PE thedpybsimphat efwhéghte 1Be rthig gepdifikedont ai ner
is a fresh one, or _used and then renmounted one. A LED driver_103C functions
to apply a pof¥ampiguigedibfeagntt Sromethepexanmris efuEégnret d3ekt 10 |ight
when the signal supplied fromthe 1/O control circuit 103A is at a high

| evel . Thet ef 5R€, SgﬁBﬁtPﬁé feryRRPLELPEI tBE PPBATt ARUFFD ¥BHERSE EPrcuit

103ATs at atgggEEEGXSEZ %Q%eLEQr%géuigrig,tQgeogbiggég’sgggce

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/0 control circuit 103A in the



when the signal is at a low level, the LED 101 is in 15 the off-state.

Desi gnated 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 of the sem conductor subsfrate 120. Designated by reference
nuneral 114 is a limting resistor for determning a current supplied to
the LED101, and is electrically interposed between the output side of the
LED driver 103C and the anode 25 side of the LED114. The limting resistor
114 may be pronidedlen 108 efibtheairkO0dntdDO&roh ihesynkhrenhsmi ner or nay
be built in the sem conductor 51 substrate 120. Figure 14 a circuit diagram
of a nodifiedwithahpeecdpckheignbdt FbKe Jfherigfiart 1RdHEImbH ¥ ed exanpl e
is different fromthe exanple of Figure 13 in 5 the structure for applying

t he power soufBe §8prhgeofle PLHE EE IOlnfﬁﬁméthaﬁt%EGFﬁﬁF9s the vol tage
source voltage is supplied fromthe VDD voltage source pattern provi ded

i nsi de the suB8giniBg108 &het feTinR ofohhgi AjFa FLIPalgy dfRYr YNEhat

respective elenents 10 constitutin ntrolling, un 3_.are . built in
t he sen1ébndﬁg§8F it 8FW§F%°TZSlgﬁP£t65e?ﬁt?°téﬁﬁ Fﬂe1588gﬁ£¥t 5 cont act

means connected 1cuggrLEQ Oéon%alner which the series of data

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

15 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).



only the connecting contact 113. Reduction of the nunber of the connecting
contacts by only one is 15 significantly influential to the area occupi ed by
the sem conductor substrate 120, so that cost reduction of the

sem conductor substrate 120 is significant. Operation of Controller (Figures
15 and 16): Figure 15 menmory array 103B pf 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 103B, start code plus col or

i nformati on, control code, address code, data code, are supplied in 25 the
order naned f aemat kesaarmt r gonei)r cominodO@aita thgnadailinassenbhygughde t hr ough
the signal line DATA (Figure 12) to the I/O control circuit 103A in the 52
control |l er 10%oaf aflie oifnktheoffbairndnkl contaynelmsonbswrinet hhehdataock si gnal
CLK. The start code signal in the start code plus color information

i ndi cat es t heinhegioniagduattet thes&EDeandf tohdedgtaategthesLEBndthhe 5 col or

i nformation signal is effective to identify the particular ink container

whi ch the seriredugiingatthe segudiredr aumbez: off the Adgspdwdingst héd¥igure, the
color information has a code corresponding to each colors of the ink, K,

10 C, M an® YWiiHe be/ me@dddponndersioodiodanednpamment HataoBéenAf or mat i on

I ndi cated by the code with the color .
line is enough irrespective of the number of the ink

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



I nformation stored in the menory array 103B of the ink container per se.
Only if they are the sane, the subsequent data are taken in, and if not,
the 15 subsequent data are ignored. In this enbodinent, the color

i nformati on corresponding to the information supplied fromthe recording
device. By doing so, even when the data & gnal is supplied conmmonly to al
of the ink containers fromthe main assenbly side through 20 the conmon
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

i nformati on, aparaBéeaforhe t¢rderokddre mtant t¢rde mkis @Flahe subsequent
data, such as the witing, 25 reading of the subsequent data, actuation,
deactuation é&npfpr@atipn dgntpkenfb¥cthe 6APycentrAd FdERULE] 883RAnK
container (that is onl¥ to. the right ink container). 53 As a result, (one)
conmon data sP§nafl| Phethe dRbuGANTRORCRFr BEMEABTLELFOi hRecEAFS| RErs to

ite the data, in, tuate the LED t t the LED, th
educi ng the FRRuMFARIABTDBREBF 1PRe SPAnahel PHEESORENG GRTR BESPabdi |y

number of 1 he SRk aRaM: APnaray RY Sheuh PropRbEPe S8ronhE EERR BF modes of
this enbodi megy i pelude, 0BF 200, Q; GgdeheS Bhn8CLYRLEORebinaRofeact uati on
of the LED whi'ch W Tl “be escrlge

What is different 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



herei nafter, and READ and WRI TE codes for for access to the nmenory array,
that is, for reading out of the nenory array and witing therein. In the
witing operation, the WRITE code follows the color is information code for

identifying the ink container. The next code, i.e., the address code
I ndicates an address in the nenory arrayﬁgn 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 recording device. The content indicated by the
control code 1S,nahclludet edet 0ft DB cedanphd OEEccobledwhholiearand, for
exanpl e, control codes for verification conmand and/ or conti nuous 25
readi ng commaedferyike addadtubte thd deaditngtepéhat LBD, 10he structure of
the data signal is the sane as in the case of the witing 54 operation. The
code of the strespectdvepyus Bahely, i wiien ntlé opontreo hkeoddyindicates cont rol
circuit 103A of all of the ink containers, simlarly to the case of the
writing operaPNenthgnd/Pheoatizodqedmcudst 303Agautr8tyr ant GNeaipgnadnly by the
/O control circuit 103A of the ink container_ having the sane col or
informati oh. tenibei LEB Ardvest 103Cyhas. deReribgd hergimbefetepifted in
synchronizmwi th rising of the first clock (13th <clock in Figure 23) after
t he address igoaégpgﬁ gdw5§h Figure 13, the output state is

continuously maintained thereafter. On the contrary,
when the control code indicates OFF, the I/O control
circuit 103A outputs an OFF signal to the LED driver

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 ink container which the leftmost data signal
designates is first identified, and then, the LED 101
of the black ink K container is switched on. Then, the
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



10 the address code. Thus, the /O control circuit 103A effects

prevent i
t he data
(one) dat

nterference of the read data with another input signal
signal contacts of the ink containers are connected to

control to
even t hough
t he common

a signal line. 15 LED101 As shown in Figure 16, with respect to

t he actuation (turning-on) and the deactugtion (turning-off) of

101, the
to the |

t he LED

data signal of the start code plus color information is first sent

/O control circuit 103A through the signal |ine DATA 20

fromthe

mai n assenbly side, simlarly to the foregoing. As described hereinbef ore,

t he right
i nformati

cont ai ner

code and

respectivel y. 1RgREEFiedndnkt RRNEBRRRET O GHFHIARETIAN, OF Hd

i nkaccompiiabedi byi tlhat céntdobnciheubhsd80o0bft hre cohbn

on, and the actuation and deactuation of the LED 101 by the
control code fegenbbyegiidat sgnding pepeatedtagtwationoandhe i dentified ink
. The control codes for the actuation and the deactuation, as
descri bed her paBERBEEORNCEBRFAACEPBRS Wl ReFngtety55085thenc| ude one of ON
OFF code which are effective tQ actuate and deactuate the LED 101

€ /0 control

' it 103A qutputs, ON_sj | 5 to t LED dri 103C, d I bed
her o nbef ot e FiBKERAACERBnb o SREBFUEPEATEY FROCGLERE: REapEorLS
conti nuously naintging? %herggé%ggtigh éggtggftégags when the control code
i ndi cates OFFPFARY P e g )

her ei nbef

2.5 Control Process (Figure 17 - Figure 23):

Figure 17 is a flow chart illustrating control

10

15

20

25

processes relating the mounting and demounting of the

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.
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.
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

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



circuit 103A outputs an OFF signal to the LED driver 10 103C, and the out put
state is continuously nmaintained 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 which the |eftnost data signal designates is first

i dentified, and then, the LED 101 of the black ink K container is swtched
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 omembeyi akrdly toaBaitbgetherswithhedeonumbereof heheéEDnRO1 of the
ink K container is kept in ON state. The control code of +the third data
si gnal neans caostadneron I sieemt$242 onthe ahisorinindteiEDislGdadd ahe i nk K
container is 25 deactuated. As will be understood fromthe foregoing

descri ption, thewhetbkerthg cenriabeoRObhceachessthe dpkoaphtaheerby t he
control circuit 300 of the main assenbly side sending repeated actuation
and deact uat P8ghaBaer BPsébdes BRVépgabeey fescrihked; §anEPRiBRCEARN

cont ai ner. The,cgcl[c period of the 5 flickering can be determ ned by

sel ecting t heWdyBl FE9uper Po8ToROthe alternating control codes. 2.5 Contro
Process (Figure 17 - Figure 23):

(Fig Ifgghe regult of the discrimination is
affirmative, step S203 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 initijialized 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



Figure 17 is a flow chart illustrating control processes relating

nmounti ng and denounting of the

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 proyj ded in the nain assenbly side.

The process shown in Figure 17 starts in
mai n assenbly cover

t he

mount ed or desausted BposbepthéOhmain28sFegule dBdes asflescehbed of a
nmounti ng and denounti ng process of the ink container. As shown in
Figure, in thaemeinbefigrer, ddsntuhfiag phecdsk, cbhetainarrbggeh@05 noves at
step 5201, and the information of the state of ink container (individual
i nformati on 26oflber éofprmatiped(dndivédualr infermdtips HbrathedinKhe

information of the state to be obtained_here is_an i nk i
the |ike whi ceonsaipgd)ouandf thhecoIorneinforaatignieotegredgénhthewith the

t he

response to the user opening the
of the printer 201 (Figure s9, 10) which is detected by
a predeterm ned sensor. When the process is started, the ink container

S

nunber of the ink container. In step S202, the discrimnation is nade as

t o whet her5t hBeparyi agsay0t0BBagheshehédppkifdntarABFaingEhdfige position

10 ink container according to the enbodi nent

15

remai ni ng anount or

havi ng been described in conjunction 5 with Figure 9 or not. If the result
of the discri SEAYeRsAaldy read out. The color Information for the

10

15

20

25

identification is not used for the already read out
one or ones. In this control process, the
discrimination is also made as to whether or not the
read color information is different from the color
information already read out after the start of this
process.

In step S304, if the color information have
been able to read out, the color information has been
different from the already read out piece or pieces of
information, it is then discriminated that ink
container of the color information is mounted as the
A-th ink container. Otherwise, it is discriminated
that A-th ink container is not mounted. Here, the
"A-th" represents only the order of discrimination of
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
(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



affirmative, step S203 is executed for ink container nounting confirmation
control. Figure 19 is a flow chart showing in detail the 10 nounting
confirmation control. First, in step S301, a paraneter N indicative of the
nunber of the ink container carried on the carriage 205 is set, and a flag
F (k) for confirmation of |ight emi ssion & the LED correspondingly to the
nunber of the ink container, 15 is initialized. In this enbodinent, Nis set
to 4 since the nunber of the ink containers is 4 (K, C M Y). Then, four
flags F (k), k=1- 4 are preBared an are all initjalized to zero. In
step 5302, a Vari aBRethR bE tﬁ@lnggtEG FB a??ﬂba?Bthé BR¥ERIoF P Fount i ng

dlscr|n1nat|on for nt ai.n

on ) an 3 In st S303, the
mount i ng coanPﬁﬁFFBﬂngﬁﬁgrSP PE éPESEP@Bl?Brl?h§Wﬁ$ﬁ e anCoﬁﬁﬁ?her

I nk contalner eac e uS8r Tioun rng the ink

container to t g EigHtFpgibﬁggn 5@ Egenaolggo ggtﬁgi 1t he recording head

unit 105, by circult e main assenbly side, as

descri bed herelnbef t ' it col or
5 Oftfan | dPtdddeSsdde tﬂﬁ' I%[}tlaauleer A it

i nformation (individua |nfornat|on for’ contalner_,_and the color
information stgeedmeAtEACby AEMALY 2A' 8¥ep03B09f the adsBtihigdtgontainer is

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

10 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 S308, the
discrimination is made as to whether or not the main

15 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

20 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,

25 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



sequentially read out. The color information for the identification is not
used for the already read out one or ones. In this control process, the
discrimnation is also nade as to whether or not the 10 read col or
information is different fromthe color information already read out after
the start of this process. In step S304,,4f the color information have
been able to read out, the color information has been 15 different fromthe
al ready read out piece or pieces of information, it is then discrimnated
that ink container of the color infornation is nmounted as the A-th ink
contai ner. O fésweriminatedstiatcatnilaastédonehaf BhehLEDE tOht &snmoti s not
nmounted. Here, the 20 "A-th" represents only the order of discrimnation of
t he i nk cont apWdtchddeonnotheepresenas shubseadent tadrhat Etepof30Re nount ed
position of the ink container. Wen the A-th ink container is
di scri m nat edifisreepa§edor rdrtil tRRIMIVE MDY QK CFOJZ@QW)Y (Jffﬁ@qflfag
satisfying k= _An anpbng the prepared flags flag F é k=l - s set to "1"
in step S305, th&slﬂbsEPPEéanﬁ€r8Fnb€koF@nFﬁlﬁﬁﬁFuﬂ tWBﬁCRAPHeFPEBFe 59 16,
and the LED 121 of the ink conéalner the . corres onﬂln col or
" or mat i o i S0LWPEENBAtoRVIRRERT PP thA) LEP: RFnSPEAIPRAPONRIBBR: ai ner i s
not rount ed, o%hgogkggnergAls|§w1% he8 0 EHds£ﬁg g%%cess
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 $310, 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



5 Then, in step 5306, the variable An is increnented by 1, and in step
5307, the discrimnation is made as to whether or not the variable An is

|l arger than N set in the step S301 (in this enbodinent, N=4). If the
variable An is not nore than N, the process 10 subsequent to step S303 is
repeated. If it is discrimnated as being | arger than N, the nounting
confirmati on control has been conpleted for all of four ink containers.
Then, in step S308, the discrimnation is made as to whether or not the nain
15 assenbly cover 201 is in an open position on the basis of an output of

t he sensor. Wibe ihk pgehhaissesbhye puoperily ingunteflosin stepe$S204.
abnormality state is returned to the processing routine of Figure 18 in
step S312 sindéé therwmonptingssarpi fisgriminatedrahabedngchermali he cover

al t hough one of sone of the ink containers are not nmounted or are not
proper 'y nountke. disndayingi depiceesEigperali andi Eignrpl dbédinvirea, on the
contrary, the main assenbly cover 201 is discrimnated as being open in the
step S308, 28PeRAtdPgcPPREMARi dh3i isnhdehhedt BTRABL hEPToPXABPLAl | of the
four flags F % k=1- 4 are "1" is, whether the LEDs 101 are al

switched oh oRDRoiR FFePtS?95603dPéE$%ﬁ1ﬁﬁgéagtﬁﬁteﬁﬁcPEﬁgtaBnétﬁ? t he LEDs
101 L8 100 Bty A ERBEARERS, PHRRRIHEh, e DRaRbEE SO 1S
peat ed. Unt he“Use r
in Figure 17. When 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 S$102.

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



the ink container or ink containers of which the LEDs 5 101 are not sw tched
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 lighted 10 on
LED or LEDs are flickered to notify the usgr of the fact the there is at

| east one unnounted or inconpletely nounted (the contact 152 of the hol der
150 and the contact 102 of the ink container 1 are not electrically
contacted to each other) ink container. 15 Wen all of the LEDs are

di scri m nat edtae hsetrg toswilbskedhenmaiannassambepdcagepp20at innstepcarri ed
out in step S310, and this process operation is conpleted. Then, the
process retur 83080 thd phecdsscmgmipaetine ishwadei asFtguwbetBerFogure 20
shows a state (a) in 20 which all of the ink containers are correctly
mounted at cootedhepooveroddl asdciheedf orenothaén EbepabdéO4ll IKwi t ched on
respectively. Referring back to Figure 18, after the ink container nounting
confirmati on &bet resuldt ef thesypipsriminakdent &8 pRLfirmaipyee- §BScri bed
manner, the discrimnation is nmade as to whether or not the control is
normal |y cdnpPReEatifRmPrPce®Ast ker LaphfovadidpRdonnRTE6REHI REr §TEPe

properly nmounted, in_step S204. |1f_the nountjngs gre di scri m nated as bei ng
nor mal | S105. In this case, if the closing of the main

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



the displaying device (Figure 9 and Figure 10) in the 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 shown in
Figure 17. Wen the abnormality nmounting is discrimnated, the displaying
device in the operating portion 213 is f§4ckered 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. Wen the
printer is connected with a host PC which controls the printer, the
nounting abneachl othedi dppapdisgabsotkéfecledsonftbeedinklay of 15 the PC
sinmul taneously. In Figure 17, when the ink container seating process of
step S101 is conpl et &dguree i siddivatratiesn thes limid aaltidatieomher or not the
nount i ng or dennunting Erocess is properly conpleted in step S102. 20 If

t he abnor mal i Pyofesdi §@)ini hdded, the process operation waits for the user
to open the main assenbly cover. 201, and in response to the opening of the

cover 201, the procdddufie tAfe a4 iSdmptratasythey 1ight yalidstdedss

described in con%unctio mﬁih Figure 18 is 25 repeated. Wen the proper
mounting ot dBRB ﬁFFnéagrbc dd- i's discrimnated in step S102, the process

waits for 62 the userAst Oshcolw%sebl} h<ea)mai|nn Eaisg%%:réblyl 'cq:\ﬁ%r m%%%b'lr}a step

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



S103, and the discrimnation is nmade as to whether or not the cover 201 is
closed or not in step S104. If the result of the discrimnation is
affirmative, the 5 operation proceeds to |light validation process of step
S105. In this case, if the closing of the main assenbly cover 201 is
detected as shown by (b) in Figure 20, tfe carriage 205 noves to the
position for light validation, and the LEDs 101 of the ink 10 containers
are deactuated. The light validation process is intended to discrinmnate
whet her or not the properly nounted ink containers are nounted at the
correct positFdgsre,rébpednkvebptainerhi¥ dsbwmdiunted, aththet correceés of 15
the ink containers are not such that configurations thereof are nade
pecul i ar depep@sa§ion.t Be &bhérfiost Lhghtnkeeehvingenorhdeni AlfPor the
purpose of preventing the ink containers from being nounted at wo

posi tions. ThF§cedvesr theeliphil if€Pt“thF DB warAf aHHQWR Ry ofP} he W‘ﬂ(
cont ai ner bodies. Therefore, there ﬁOSSlblIltﬁathat ILnk containers are

mounted at wﬁBn51§B§Pt?énsth?hélgpﬁhﬁsvﬁ thhefofReghentdialiy. Bhiletive to

det ect such wr noun and to no the user of t ent. By this,

the ef 11 0i BncFRARGIPGw:DE BERL tapn; ﬂ% Pﬁﬁcsaﬂﬁaﬁﬁw R B g e
acconpl i shed sj,nce it t £GQUI nake the conf&ggrgglons of the ink
cont ai ners di ffdM&fhr P}§n1g e'in con alhers are moun

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



each ot her depending on the colors of the ink. Figure 21 illustrates the
| ight validation process (a) - (d). Figure 22 also illustrates the Iight
validation s process (a) - (d). As shown by (a) in Figure 21, the novable
carriage 205 first starts noving fromthe |l efthand side to the righthand
side in the Figure toward the first |ighfsreceiving portion 210. Wen the
I nk 10 contai ner placed at the position for a yellow ink container cones
opposed to the first light receiving portion 210, a signal for actuating
the LED 101 of the yellowink container is outputted in order to switch it
on for a predeffeathvd tpnbddutafiobhebynkheontatnerror haki ng been
described in conjunction with Figure 16. Wen the ink container is placed
at the correeenpasnersnnotheonnged ptghhereesrorhoprpdition. XD theei ves
the light fromthe LED 101, so that control circuit 300 discrimnates that
i nk cont ai nermeBntingspRpihien dpeshBotohABet tRBsFPTBACt VRKe noving the
carriage 205, as shown by éb) I n Figure 21, when the jnk, container placed
at the positFBRtR&NCE RRYRAES FRRTELR: aFREr CRLAESCEpPBEet™ 0 the first
| i ght receivinﬂ gontion 210, a shgnal fgr 2? actuating thg LED 101 of the
magenta ik cGRE PABPT| €TTBRERHFLEMPYD ﬁ?; here 6aAntBP A9BPEGELRPni ned time
duration, sinmpacty,ehfibleye52RLE1R5°Me! £EPECos the other three
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
5105 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 is prompted to remount it to the correct position.

Figure 23 figure 23q is a flow chart

illustrating a recording process according to the



64 Figure, the ink container 1IMis nmounted 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. In this Figure, all of the ink
containers are nounted at correct positigfs. On the contrary, if a cyan ink
container 1Cis erroneously nounted at a position for a magenta ink 10
contai ner 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

act uat ed, but embldimentcodit &heepréMembudnwdnsiionnot hertipbsiproress, sw tched
on. As aresult, the first light receiving 15 portion 210 does not receive
the |ight at the ipkedemainingd amavnig isdEinah Gwmaked hretep 3001.

di scrim nates that nounting position has an ink container other than the

i nk cont ai ner IPMthdisgRrocesst apRe@moupt gfnRydptangniscostarménedmM i s 20
erroneously nounted_at a positiaon for a cyan ink container 1C, as shown by
(c) in Figurefrom {the pEpntipg geteneti tkecdrbatREr WRAChhEER i s opposed to
the first_light receiving portion 210 _i s not act a% d, but the ink
cont ai ner iC &ﬁﬁéﬁgaﬂsa%BPHQrtﬁo?ﬁtﬁgﬁeF§e§5 ﬁ&dCBWPaFﬁSPHis manner ,

the light ValH%ﬁ%E%% %% %%%% the determined amount and the

remaining amount of the ink container to check whether
the remaining amount is sufficient or not
(confirmation process). In this process, the ink

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. I1f 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 $404 (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



with the control circuit 300 described above is 65 effective to identify the
I nk 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 nmounted there can be identified
by sequentially actuating the LEDs of the.other three color ink containers.
In Figure 17, after the light validation process in the step S105, the
discrimnation is made 10 as to whether or not the light validation process
is properly conpleted or not in step 5106. When the proper conpletion of
the |ight val ipdat isen drs indias tiost reimpt teirh eoditsplldyign ¢ hee rece rdinghe
operating portion 213 is lighted up green, for exanple, in step 15 5107,
and t he procesevEmes. odn evies difhdthelyamde inott msedendiheguiserdicaar i m nat ed as
bei ng abnormal, the displaying device in the operating portion 213 is
flickered oramgafdrmstidie 30FPrmatdorhaellEDingl tof thiee inknkongatiaemer whi ch
IS not nounted at the correct 20 position and which has been identified in
the step 510%¥% &h dleplay Fungfiosh@Foydded dnefhe1dsk centpigermanner
when the user opens the main assenbly cover 201, the user is notified of
the ink coftaiPfet Sfhi cAS A§sEEibRBuAReENGt fPRRICHRIectipBstRRON, so that

user 25 is pronpted to remount it to the correct position.
structure of the foregoing embodiments, not only the

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



Figure 23 figure 23q is a flow chart illustrating a recording process
according to the 66 enbodi nent of the present invention. In this process,
the ink remaining anount is first checked in step S401. |In this process, an
amount of printing is determned fromthe printing data of the job for
which the 5 printing is going to be effec{ged, and the conparison is made
bet ween the determ ned anount and the remaining anmount of the ink container
to check whether the remaining amount is sufficient or not (confirmation
process). In this process, the ink 10 renaining anount is the anount

det ect ed by téemitbihbhgoportionuidl 300roditéetingi thef light cbowmardg. I n step
5402, the discrimnation is nade as to whether the remaining ink anount is
sufficient tothaefipstniightoreneiying portberi 210f towardnthenati on 15
process. If the ink anmount is sufficient, the operation goes to the
printing in sugprigogyeanarenhéntegspl ayivh thei gvbsirape g%@rating portion
213 is lighted green at step S404 (normal ending). On the other hand, if-
the result of @ERRTALBELY i nation 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 SMeVa?r?d i ST SAFES . (HhE IP%ﬁff"GbecJ@ P85t ont ai ner

1 containing the,, LnsULLiclent J30PHRL BhsiPoh "Kelif1baChE" £ O"
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 l1light directed leftward in
the Figure adjacent an end of a scanning range of the

carriage. When the carriage comes to such a position,



25 switched on (abnormal ending). 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

by the display function provided in the igk container 5 per se. As described
in the foregoing, with the structure of the foregoing enbodi nents, not only
the remaining service |[ife of the cartridge and the timng of cartridge
exchange, but also the information indicative of the properness of the
mounting can btheldigbti pmédtingt pertien é@iliﬁiﬂgntnelﬁﬁghtsenihﬁtng
portion. The manner of wutilization of the light emtting portion is wde
rangi ng, and FREOFEIBPLAPVEge éﬂthPPPzapFéhnlBrﬁﬂﬁéerWSHQd Ot her

Enbodi ments (Figure 24 - ure 26) In the first enbodinment described in
the foregoi nglnEREMALiSR §ﬁg§§?ﬁ§ §8rFPSnlﬁka89F6é836n5°ihgrPﬂk BSnt ai ner

d ted t I t 155 ded at th
ear side of CRATRBRGEF. thRdliRBY| RRoesHed: er e piipé?;lrsaeaﬁéﬁé' the
rotational ot mh c th nserted portion, hi ng t he ink
cont a: ner ‘rflr[)lo\éf’ 8:5’ do‘(ﬁi Vﬁé?\ éﬁ?ﬁl ggstsl’ u%'T uif’}ée cerét IF?R/:%%I cfrhemiéoosi tion

of the substr@h@ scanning range, for example, the light emitting
portion 601 is controlled, by which the user is able
to see the state of lightening so that predetermined
information relating to the ink container 501 can be

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



25 100 is, as described hereinbefore, the front side which is away fromthe
rotational pivot, and the first |ight receiving portion 210, and the first
light 68 emitting portion 101 for directing the light toward the first

i ght receiving portion 210, toward the wuser's eyes are integral with the
substrate 100, accordingly. 5 However, i, some cases, the preferable
position of the substrate and the position required by the light emtting
portion are different fromeach other, depending on the structures of the

i nk container and/or the nounting portion thereof. In such a case, 10 the
substrat e andsthetragat5eaitting portion may be disposed at proper
positions. In other words, they are not necessarily integral with each
other. Figure 24 ill (temttde sinkictantesingr 91 ks moomtgiddio ¢ a nounti ng
portion thereof according to 15 another enbodi nent of the present invention
((a) - (c)). rnecerdhngbhead)unhtro@hs etha usars PrknE@dntRALNERK 501 of this
enbodi ment of the present invention, is provided on the top side adjacent
the front sidEoRtekned a03ubet theefEODtWALER ﬂﬁstﬁelhﬁﬁ@eéng§9in@sportion
601 such as LED, which has a Ead 602 at the top reai ortion. \Wien the
light emittin§PPBPt P¥n(BA1IPSFLIgEFGatbd, PTRESPF ghbei SO¥RTt P8E8St oward t he

front side. portion of the ink container rear side to the rear

side of the holder 650 to bring the ink container
front side into engagement with the engaging portion
655 of the holder 650. With this state, the upper

10 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

15 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

20 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

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

The structures of the engaging portion 655 of



A light rece

light directed |eftward in

of the carri
emtting port
obt ai n predet

ving portion 620 is disposed at a 25 position for receiving the

the Figure adjacent an end of a scanning range

age. When the carriage cones to such a position, 69 the |ight

ion 601 is controlled, so that recording device side c

an

ermned information relating to the ink container 501 fromthe
content of the light received by the |ight receiving 5 portion. Wen the

carriage is at the center portion of the scanning range, for exanpl
light emtting portion 601 is controlled, by which the user is able
the state of thghhehiiay 6560t Andl phedéeckingeportivnradéi andrehating to the

€,

t he
to see

i nk container 501 can be 10 recogni zed bg the user. As shown by (c) in
Fi gure 24, theoreespdapdgnghefgughirecos bﬁp%nkegoatﬁbm@§r5@5081 ?
detachably holding a plurality of ink_containers in the exanple of

the Figure ), méYrB@oPHPBGrﬁgaGeBBBmlnﬁg BYOQP%eﬂkh 1?ﬂe1%oF?%n?§Fde t her eof .
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this is not limiting, and it may be inclined as in the
first embodiment. Furthermore, the holder 650 and the
structural members relating to it is not necessarily
provided in the head unit.

Figure 25 shows a modified example of Figure 24
structure, and shows two recording head units (liquid
containing cartridges) each of which comprises an ink
container 501 and a recording head 605 ' which are
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. 1In this
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
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

g pQRLYTL: 639ch StRLO¥LHCHuPPaBe ! CBht S! 08



| ocki ng portion 656 for |ocking the ink container 501 at the complete
nmounting position with the engaging 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. Wen the ink
container 501 is nmounted to the recording, head unit 605, the user brings
the ink container 501 to the front side of the holder 650, as 5 shown by
(b) in Figure 24, presses the |lower edge portion of the ink container rear
side to the rear side of the holder 650 to bring the ink container front
side into engagghenemiitthnghpoehdagi Aglparei oonné&bedf wihk aol der 650. Wth
this state, the upper 10 portion of the front side of the ink container 501
is pressed tehactirihelr eantectiepobfiehi oh the takriagat shaewgBoani s nount ed
in the holder while rotating in the direction indicated by an arrow about
the engagi ngupshewanedsstrigalcaprtiagy PartamB-(c) in 15 Figure 24 is the

i nk contai ner 501 which has been conpletely nounted, wherein the ink supply
port 507 and the i nEFIMEDRRIDR RHARRFEE et A& RIdET d&8ch ot her,
and the pad 602 and.the connector 652 are _connected with g ch other. In
addi tion, ¥he¥Pighehe2dnkngopfaingnndceerdssg LPeSAddafRg ﬁ?ra positlon as

far as possi blg HOM NG L2t Loual,¢eRLeL R8N  Whe same

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 light 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



nounting operation, and i medi ately before conpletion of the nounting of
the ink container 501, they are contacted to each other so that satisfy

el ectrical 25 connection property is established therebetween upon the
conpl etion of mounting. The structures of the engaging portion 655 of 71 the
hol der 650 and the | ocking portion 656 angythe corresponding structure of
the ink container 501 side, nay be properly determ ned by one skilled in
the art. In the exanple shown in the Figure, the substrate 600 5 is

provi ded on the top surface of the ink container 501, and extends in
paral | el wi t hchlagesp asumayc eomeutvithiins the putpbsei bifngheand it may be
inclined as in the first enbodinent. Furthernore, the hol der 650 and the
structural nedyerovemeaitisngrt dhiet scoprorfnsbesfadiloying0cgapdmisded in t he
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 enbodinent, one of the units is a
cartridge for black ink, and the other is a cartridge for yellow, nagenta
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 disposed on the front side may 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 recording head 605 ' and the control circuit for
the 72 light emtting portion 601 are connected with an electrical contact
portion on the carriage through an unshown el ectrical contact portion.
Figure 26 is a perspective view of a printer to 5 which the ink container
according to WHAT agoChaRIMEBnDBdi nent of the present invention. The sane
reference nunerals as in Enbodi nent shown in Figure 9 and Figure 10 are
assi gned to the ellenehAt3iguaidngonheinenrdetpomalhy meowetakhes to ahis

enbodi ment, and the 10 detail ed description thereof is omtted for
sinplicity. nRecorddnd RRPErgtne pe, whachnk péuralhty e61kiquddt ai ni ng bl ack
ink, and an ink containers 501CMY having integral accomodating chanbers
cont ai ni ng cy&ﬁPtaﬁﬁg€ﬁtér8n€e§éPPéRﬂYnN§u§E§BgateW??ra%E fiddAted in the is
hol der of the recording head unit 605 on the carriage. 205, In each of the

i nk cont ai‘her TeS8TH4REr ABRATaRBFe1AGAREFE, AaPRATRERS684eFETHFBYi ded as a

separate nenber fr%nlthe substr.at e, anghthi,usea can see the LEDs 601 at
the front si dE°REBATENEOFRRSBBREAPHFC; She 1iquid containers,

respectively, photoreceptor means for receiving light,
and an electric circuit connected with a line which is
commonly connected with said apparatus electrical
10 contacts, said liquid container comprising:
a container electrical contact electrically
connectable with one of sald apparatus contacts;
an information storing portion capable of
storing at least individual information relating to
15 said liquid container;
a light emitting portion;
an actuating portion for actuating said light
emitting portion;
a controller for controlling access to said
20 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 recording
device.

25

2. A liquid container detachably mountable to a



20 nounted at the exchange position. Corresponding to the position of the
LEDs, a light receiving portion 210 is provided in the nei ghborhood of one
of the end portions of the novenent range of the carriage 205. Wiile the
i nvention has been described with 25 reference to the structures discl osed
herein, it is not confined to the detailsg set forth and this application
is intended to cover such nodifications or 73 changes as may cone within the
pur pose of the inprovenents or the scope of the following clains. 74 WHAT | S
CLAIMED IS: 1. Aliquid container detachably nountable to a recording
appar at us to wekicolrdangl apaphirayuef tbi ghiidh aoplaratisyacé ddgaifiably
nount abl e, wherein said 5 recordi ng apparatus includes apparatus el ectrical
contacts correoptadnryst srehdetaghhailyomrunhabie atedpééerenty,
photoreceptor nmeans for receiving light, and an electric circuit connected
with a |ine wRPSAtiensgowherr}ncEAAdcreqorAingsaPnazppurainslufedtirical 10
contacts, said liquid container conprising: a container electrical contact
el ectrical |y 2PBRARBLUSHEACRITACEAeCONtEGEE SPPREEPARAEBAL hBt Ehe an
information s Qrinﬁ por&ion capabl e of storing | east i ndividual

g

t
i nfor mati on r fGPHg CPEtat8eLSi TPERAFE ¥BAY ai HEPF“ecept“ means

for receiving light, and an electric circuit connected
with a line which is commonly connected with said
apparatus electrical contacts, said ligquid container
comprising:
10 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;
15 a light emitting portion for emitting light to
said position detecting means;
an actuating portion for actuating said light
emitting portion;
a controller for controlling access to said
20 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 recording
device.

25

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



a light emtting portion; an actuating portion for actuating said |ight
emtting portion; a controller for controlling access to said 20
information storing portion and/or actuation of said light emtting portion
by said driver in response to individual information supplied fromthe
recording device and reception of a comand fromthe recording device. 25
2. Aliquid container detachably nountable to a 75 recordi ng apparatus to
which a plurality of liquid containers are detachably nountabl e at
different positions, wherein said recording apparatus includes apparatus
el ectrical cowbereinceaidspontiragles chrtBolsqacdeesntai peid, respectively,
photoreceptor neans for receiving light, and an electric circuit connected
with a line mhﬂﬁﬁrmétEGRHEHPylésnB@EFéﬁnmPBﬁ/gﬁlGCtﬁﬁbh?atﬂg gaddtri cal
contacts, said liquid container conprising: 10 a container electrical
cont act eIectiFEBFI9m155hﬂﬁcPaﬁFéoﬂnWHeBnénS?r@éFHoﬁpb%?éFGEGGORYa%ts an
information storin gortlon storln | eas i ndi vi dual i nforpmation

q

rel ating to sat8"f; PGICEBﬁY§|ﬂEr QBVédF? hiDERFPREAGR pBYPPLRERor emitti ng

light to 5 through said container electrical contact and said
information stored in said information storing means,

are the same.

10 4. A liquid container according to Claim 1, 2 or
3, wherein said 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 device.

15

5. A liquid container according to Claim 1, 2 or
3, wherein said controller controls said actuating
portion to switch said light emitting portion on by

20 recelving a command for switching the light emitting

portion on, supplied from the recording device.

6. A liquid container according to any one of
25 Claims 1 -5, wherein said information storing portion,
said light emitting portion and said controller are

disposed on one substrate.



said position detecting neans; an actuating portion for actuating said |ight
emtting portion; a controller for controlling access to said 20

information storing portion and/or actuation of said light emtting portion
by said driver in response to individual information supplied fromthe
recording device and reception of a co d fromthe recording device. 25

3. Aliquid container according to Claiml or 2, 76 wherein said controller
controls access to said information storing portion and/or actuation of
said light emtting portion when information indicated by a signal
i ndi cative of individual information supplied 5 through said contai ner
el ectrical contact and said information stored in said information storing
nmeans, are the sane. 10 4. A liquid container according to daim1l, 2 or
3, wherein said controller obtains and/or renew the information in said
information storiffg parlignidycontaitnerngceordimantofanyaecnesstfto said
information storing portion supplied fromthe recording device. 15 5. A
liquid contai Répimscér dion§ .t whergim the2lppe whigheisi gom@pal¥ontrol | er
control s said actuating

5 connected with said apparatus electrical contacts

transmits the signal indicative of individual

information.

10 8. A liquid container according to any one of
Claim 1 - 7, wherein seid liquid container contains

ink.

15 9. A liquid 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 contacts corresponding to the

20 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, and a liquid container
detachably mountable to a carriage of said recording

25 device,

wherein said liquid container including,

a container electrical contact electrically



portion to switch said light emtting portion on by 20 receiving a command
for swwtching the light emtting portion on, supplied fromthe recording
device. 6. A liquid container according to any one of 25 Clains 1 -5,
wherein said information storing portion, said light emtting portion and
said controller are disposed on one substgate. 77 7. A liquid container
according to any one of Clains 1 to 6, wherein the line which is comonly 5
connected with said apparatus electrical contacts transmts the signal

i ndicative of individual information. 10 8. A liquid container according to
any one of Clanmettable widheiomes@ifd skhiiquiappresataisneontgntsi:ns ink. 15 9.
A liquid supplying systemconprising: a recording apparatus to which a
plurality of liquid @bnizfernatieor skeenbhRPer HiemtSteing f fieasht

posi tions, said recording apparatus including, apparatus electrical
contacts cor r éfSdivdidvgl dnfieemad ijong fed atdRdaitRe S81dr ddG¥d4G; vel v,

phot oreceptor neans for receiving light, and an electric circuit connected
with a line wicdFa@eZ6monly connected with said apparatus el ectrica

contacts, and a liquid ¢container, . detachapl untable to a carriage of said
recor di ng 525 device,a 1gh emitting porgaghrghr emlttlngeﬁlgh{ @g

said position detecting means;

an actuating portion for actuating said 1light
emitting portion;

a controller for controlling access to said

10 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 recording
device.

15

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

20 signal indicative of individual information.

11. A manufacturing method for manufacturing a
ligquid container detachably mountable to a recording
25 apparatus to which a plurality of liquid containers
are detachably mountable at different positions,

wherein said recording apparatus includes apparatus



wherein said liquid container including, a container electrical contact
electrically 78 connectable with one of said apparatus contacts; an

i nformati on storing portion storing at |east individual information
relating to said liquid container; 5 alight emtting portion for emtting
light to said position detecting neans; agy actuating portion for actuating
said light emtting portion; a controller for controlling access to said
10 information storing portion and/or actuation of said I|ight emtting
portion by said driver in response to individual information supplied from
t he recordi ngeldetirdeadndont¢aepsi coraksapoaddmgndof the dLlhguidcor di ng devi ce.
15 10. A liquid supplying systemaccording to Caim 9, wherein the |line

whi ch is comoenfajoersct e¢swechivediyd appiczegepsbectmennsl foont act s
transmts the 20 signal indicative of individual information. 11. A

manuf act ur i ng Teeeiyd nPod ightuf asduphnglactrigucdreyitacaanegéedchabl y

mount abl e to a recording 25 apparatus to_which a plurality of liquid

cont ai ners aW@t@ePaéﬁgﬁlVhﬁﬁgnﬂébPQmQPn&VfF@PBﬁFtGQSWPFBn§aldmhere|n sai d

recordi ng apparatus I ncl ydes appar at us \ .
apparatus electrical contacts, said method comprising

the steps of:
pPreparing a liquid container including a

substrate, said substrate having a container
electrical contact electrically connectable with one

10 of said apparatus contacts; an 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

15 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 recording device;

20 injecting ink into said liquid container.

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

indicative of individual information.



79 electrical contacts corresponding to the liquid containers,

respectively, photoreceptor neans for receiving light, and an electric
circuit connected with a line which is commonly connected with said 5
apparatus el ectrical contacts, said nethod conprising the steps of:
preparing a liquid container including a gsubstrate, said substrate having a
container electrical contact electrically connectable with one 10 of said
apparatus contacts; an information storing portion capable of storing at

| east individual information relating to said liquid container; a |ight
emtting portion; an actuating portion for actuating said light emtting
portion; a controller for 15 controllin% access to said informpation storing

portion and/or dctuafi GAT6Hisar@ardghtTefti tEARGIpEPPLEBAREY WEAFR driver in
ecoption of 4% HSHAGRATLYOMCERSSPAEote s AE0FanS26PPRFBERFNA%i nk (nto
wherei n the | OBk g A G0Nty TaoHHSc Pel i earaeo B tarlabed, ™
ot or mat 1 oh.  B5UTIRnA e Ak, i cdend PoBiraoRE GhetE ud 1 L
: : qui a contai ner which

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

10 commonly connected with said apparatus electrical

contacts,

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

an information storing portion storing at least

15 individual information relating to said liquid
container;

a connecting portion for connection to a light
emitting portion for directing light to said position
detecting means; and.

20 ’ 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 said driver in response to

25 individual information supplied from the recording
device and reception of a command from the recording

device.



i s detachably nountable to a recording apparatus to which a plurality of
| iquid containers are detachably 5 nountable at different positions,
wherein said recordi ng apparatus includes apparatus electrical contacts
corresponding to the liquid containers, respectively, photoreceptor neans
for receiving light, and an electric circgit connected with a line which is
10 commonly connected with said apparatus electrical contacts, a contai ner
el ectrical contact electrically connectable with one of said apparatus
contacts; an information storing portion storing at |east 15 individual
information relating to said liquid container; a connecting portion for
connection to a light emtting portion for directing light to said position
detecting neans; and. 20 an actuating portion for actuating said |ight
emtting portion; a controller for controlling access . to_said information
t

storing portion dfd/ of SiFGattoRosrdsargorfip: tentieifglpor YR6ReHY said

driver in response.to 25.individual informatio u jed fromthe recording
devi ce and reggﬁtibﬂéowgéc oﬁﬁpﬁﬂmW?Bﬂytﬁg?PEEg?aiﬁthdﬁe? e. 81 14. A
cireuit bq9rda%%ggg hggeigcgégégllébn%gg£glgransmits the signal

indicative of individual information.

15. A circuit board according to Claim 13, wherein
10 said light emitting portion is provided on said

circuit board.

16. A recording apparatus comprising a carriage
15 for carrying said liquid container as defined in Claim
1, and a 1light receiving portion for receiving the

light from said light emitting portion.

20 17. An apparatus according to Claim 16, wherein
said carriage is movable to a position where said
light receiving portion and said light emitting

portion are opposed to each other.

25
18. A liquid container cartridge detachably

mountable to a recording apparatus to which a



the line which is commonly connected with said s apparatus el ectri cal
contacts transmts the signal indicative of individual information. 15. A
circuit board according to Claim13, wherein 10 said light emtting portion
is provided on said circuit board. 16. A recordi ng apparatus conprising a
carriage is for carrying said liquid contgjner as defined in daim 1, and a

| ight receiving portion for receiving the light fromsaid light emtting
portion. 20 17. An apparatus according to Claim 16, wherein said carriage
is novable to a position where said |ight receiving portion and said |ight

emtting porplonadityoppoddquid eanhabners. apé d8€taghabyyi d cont ai ner
cartridge detachably nountable to a recording apparatus to which a 82
plurality of mpyntdbéenati déffenebtdreathiong. vhenein| saidd different
positions, wherein said recording apparatus includes_apparatus electrical
contacts corrESFBRELRY BBPRRAtHEqENE E@ﬁFaFRE?§?tBSr%éﬁEEFFVGFy,

phot orecept or neans for receiving |ight and an_electric circuit connected
with a |ine wAPBRaFEs €8ﬁﬁﬁﬁp9n€bﬁﬂeg?eﬁhﬁﬁ%hqgé@dcabﬁﬁ}ﬁ?ﬁ§'electrical

contacts, sal doLbauhduEoR! GRSt o2eIREkSE Hhafls 282" £L0: 050G [O5nE! T octing
and an electric circuit connected with a line which is
commonly connected with said apparatus electrical
contacts, said liquid container comprising:
a recording head for effecting recording by

10 ejecting liquid;

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

15 container;

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

an actuating portion for actuating said light
emitting portion;

20 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 recording

25 device.



10 ejecting liquid; 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 15 container; a
light emtting portion for emtting light to said position detecting neans;
an actuating portion for actuating said gﬁght emtting portion; 20 a
controller for controlling access to sai I nformati on storing portion
and/or actuation of said light emtting portion by said driver in response
to individual information supplied fromthe recording device and reception
of a command fr odBvt heA rramufiaogurhg deeited 83cdOdidg nemutbainiridg net hod
according to Claim18, wherein the line which is commonly connected with
said apparatvkerétntthealinenvhiclh isaegmmenly heonnepbed wikh czaide of

i ndividual information. 5 20. A liquid container detachably nountable to a
recordi ng apparpatatyy eheehrical upentagtaftransmits che aferal are
detachably mountable at different 10 positions, wherein said recording
appar at us i ncludésatipparhit irdiyddeal chnfERREEeR- corresponding to the

5

20. A liquid container detachably mountable to a
recording apparatus to which a plurality of 1liquid
containers are detachably mountable at different

10 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

15 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;

20 an information storing portion capable of
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;

25 an actuating portion for actuating said l1light
emitting portion;

a controller for controling access to said



liquid containers, respectively, photoreceptor neans for receiving |light,
and an electric circuit connected with a line which is commonly connected
with said 15 apparatus electrical contacts, said |liquid container
conprising: ink contained in said acconmopdati ng contai ner; a container

el ectrical contact electrically connectahle with one of said apparatus
contacts; 20 an information storing portion capable of storing at | east

i ndi vidual information of the ink contained in said liquid container; a
light emtting portion for emtting light to said position detecting neans;
25 an actuati hgfpemataonf stoathgapongisai tnl aghdrdencétwhghportion; a
controller for controling access to said 84 information storing portion in
accordance w raceptiept obninformabdiont and andommandneetlatithgttagthe the ink
supplied fromthe recordi ng device and/or actuation of said light emtting
portion by saigk5suppldiiefn§reor thenregordingadeyiheeuandgonet hod according to
Claim20, wherein the line which is commonly connected with said 10
appar at us el eBetpahioBonfacpddt L4aBE enithéng| pprFionnbyYcaride of indi vi dual

i nformation. ,
5 actuating portion.

21. A manufacturing method according to Claim 20,
wherein the line which is commonly connected with said
10 apparatus electrical contacts transmits the signal

indicative of individual information.



