1 LI QUI D CONTAI NER LI QUI D SUPPLYI NG SYSTEM MANUFACTURI NG METHOD THEREFOR

Cl RCU T BOARD THEREFOR AND 5LI QUI D CONTAI NI NG CARTRI DGE FI ELD OF THE

| NVENTI ON AND RELATED ART: The present invention relates to a liquid
container, a liquid supplying systemusing the 10 contai ner, a manufacturing
met hod for the container, a circuit board for the container, and a liquid
containing cartridge, nore particularly to a liquid container and a liquid
suppl ying system nore particul arl to_a liquid container which is capable
15 of notifying a state of PHQWIPq PHTAINER; ner using light emtting neans

such as a LED, the state i ' | r |.n} ng anobunt of an ink
container for ink jet rec$ﬁ§¢#ﬁr%hé?h#i&?lé?ﬁﬁéﬂsupplying system usi ng such
a container, to a manuf ' o] container, to a circuit
board for such a contaiﬁébﬁghggpggQEFPEEﬁBBCEH?gﬁﬁpﬁg cartridge using such a
container. 25 FIELD OF T :

Conventionally, a recordr%&gey@g%%r %@%@%&@i red, letters, inages or

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

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

using such a container.

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

recording desired, letters, images or the like on a



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

I nformation in personal conputers, facsimle nmachines and so on. In such a
recordi ng device, there is a strong demand for high resolution, 5 high speed
and high precision recording is desired both in the fields of business use
and personal use, and in addition, there i2 also a demand for cost reduction
and reliability. There are various types of recording systens, 10 anong
which an ink jet recording apparatus which effects recording by ejecting ink
froman ejection outlet to a recording material, can perform]low noise

non-i npact reCRINTALNGARRIRELIAL FUCR 135 AeFXEAIRE SHEThH PerPARET HGh speed

d high | .ytian, ding. 15 1 ddition, an inexpensive color printer
22n blegtorgcszgo Iiﬁs’r]n %‘:ﬂr e?‘éo‘%“?’?ﬁ’]‘?g +%€%Hah%{j clfrheir? RET N Jec%?'ﬁﬁ‘hbe]é%pafat us is
wi dely used. The ink. jet recordin &P aratuslpogprises a reﬁprding head
i ncludi ng an j¥R T DUPFE AR %ﬂ eTeneht O SYSHeAarEF oSy 20 for

| ecti I nk t h t | I on_ou t el e sducer
:JI :(r:reln'?gf 1)? ge%e;‘?%% 'ngﬁ%%]g"lfﬁ% | enSéEr)]fgélAif?éerg?l?é/efé%qlé?%g{%é?(ﬁ%m fing in
the ink, faqr q{ﬁ?ﬁl Yhel &1 d ' t r | mat eri al
I n aLcorda%ce W {ﬁﬁfdes!§g%l%@k?%_%?%%f?dﬁg%égﬁé? gg%rgééﬁf%%gan exanpl e
of a structure,fn 1} {K& ££8188CHF dbidi eSS, ude PANE BpétyoRf1 ehge! i On

outlets are
and in addition, there is also a demand for cost

reduction and reliability.
There are various types of recording systems,
10 among which an ink jet recording apparatus which
effects recording by ejecting ink from an ejection
outlet to a recording material, can perform low noise
non-impact recording, and has a structural feature
which permits high speed and high resolution recording.
15 In addition, an inexpensive color printer can be to
accomplished. For this reasons, the ink jet recording
apparatus is widely used. The ink jet recording
apparatus comprises a recording head including an
ejection outlet and an element for generated energy
20 for ejecting ink through the ejection outlet (a
electrothermal transducer element for generating
thermal energy effective to create film boiling in the
ink, for example), wherein ink is detected onto the
recording material in accordance with the desired
25 information to be recorded.
In an example of a structure of the ink jet

recording head, a plurality of ejection outlets are -



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 which is aliquid 5
container for containing the ink to be supplied to the recording head, are
unified to forma unit. Different units ar@ provi ded dependi ng 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 nmenber froman ink container in
the formof a cartridge (ink cartridge), wherein_the ink jet recording head
has a plural i t3CeANGe&ckR oh bHig i Phsikokieportfh@ReESY tFenebrbi’dand ki nds
of the ink (for_exanple, black (K), yellow (Y), magenta (M  and 15 cyan (O
inks), and a F15meRtS @¥e c%ﬂ'stlfcﬁfg‘%s”h?’éi? o FeTREFHEVS 0P HRF PR uct ur e,
the cartridge integrally having the ink container, and t recording head is
det achabl y rmu?n‘f'élogﬁsto%t“h@‘ﬁg‘i ﬁnagé‘nﬁle& 5@“[%3%%1%%9 tﬁlﬁ/i ce as a unit,
and in the latter 20.structure .only the ink cartridge s, detachabl

mount abl e wi t HF TR FELS FH %%dtr}h%llcfnf CERE R %gjscérrlrbﬁ/ B ff%‘él‘gecor di ng

devi ce. by B0 PERSLo S LHRLAL ene Ut PELTEL TGS 0ot b LK 1

: sead’
recordi ng head has Deén Tenar rove cen emand for

recording f _ Bty _ “recen ”
arger number SO0 eI R ant 181 SREPEES (A TE L 00, DiERT words, 2

units are provided depending on the colors and/or
kinds of the ink and are supported on a carriage. 1In
another example, the ink jet recording head is a

10 separate member from an ink container in the form of a
cartridge (ink cartridge), wherein the ink jet
recording head has a plurality of ejection portions
correspondingly to the colors and kinds of the ink
(for example, black (K), yellow (Y), magenta (M) and

15 cyan (C) inks), and a plurality of cartridges are
loaded. In the former structure, the cartridge
integrally having the ink container and the recording
head is detachably mountable to the main assembly of
the recording device as a unit, and in the latter

20 structure, only the ink cartridge is detachably
mountable with the recording head held in the main
assembly of the recording device.

In any other structures, the performance of the

ink jet recording head has been remarkably improved to

25 meet recent demand for high precision recording and
high image quality recording. In other words, a larger

number of ejection outlets and energy generating



el ements are provided in the recordi ng head, and an increasi ng nunber of
energy generating elenents are sinultaneously driven, by which the recording
speed and therefore recording throughput are inproved. 5Japanese Lai d-open
Patent Application Hei 7- 076104 di scloses'that in a recordi ng head havi ng
such high performance, an ink jet recording head 1105 is provided with a
storing elenent such as an EEPROM storing individual information of the

recordi ng headitfeht@S aP@r pteviliedPiavice reos@iNigCBelidf, € an@diagr the tine
when the ink jet recording head 1105 is to be exchanged. Fi gure 27

il lustrates thacteaddihg’ aumbert bE sheutgiyUugenerathing Eilewentisharel ectric
signal wiring 15 fromthe recording head 1105 havi ng the EEPROM 1018

i ncl udes onl y stimod¢atesiuglyt dtilenlOby (vafichl@he réederdin)y wipeed ar e
expanded from a connector 1028 on the recording head 1105 and are connected
to CPU Cent r alan@r dbessiflogeUmecoriing ithirougbputolare dopriovad.porti on
provided in the nmain assenbly of the recordi ng device through a flexible
cabl e 12065 Japaneke chaid+open cRatents Applicatpor|Beknt storing
information such as ink remaining anount, and the information can be
presented to t7he OF&ilQ4addssdiopess thiade ipf at Fecoaddngi hgadeWiaydngdri gures 28
and 29 illustrate two _exanples. In the structure of Figure 28, the plurality
of ink 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



S cartridges 1001K, 1001Y, 1001M and 1001C have respective storing el enments
1100A, 11008, 1100C. The signal lines for the respective storing el enents
are gathered on the recording head 1105 together with the signal lines 5 for
the storing elenents 1018, and the group o$% the signal line 1016 is
connected to the CPU1300 in the control circuit portion of the main assenbly
of the recording device fromthe connector 1028 on the recordi ng head 1105

h h the flexihl, bl i ' h f Fi 29, [
L ook ABEY oot R e S S S 1
comect o4 {0 L S AR 19 S0 Sl fock LERR, GLghR ThBgosm Y

preferabl e opgratigp %%fe(?:l ive stforirﬁ HeldentS léri%erg%tt%%q‘éd these

exanpl es, there are varidus types for e electrical nnect1on between the

mei n assenbl y e thedreaidliihdaiose bl LAY o lERnts lioposed in

the ink cartridge 20 or the recording head, correspondingto the structure

of the recordifyy d9d GRoring elemehtd AV18,0 AL HHY igtb i@ algie- descri bed
high quality, the ink has been inproved. More particul arl'y, the conponents

and conpositi gigral asind 1101% rec¥nnectedisrd thek Trarigoponp iwad ed and
exquisite in consideration of various properties in order to acconplish high
recordi ng per foamarde cilrcwt @oatilos, of the main assembly of the

recording device from the connector 1028 on the

recording head 1105 through the flexible cable 1206.

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

15 preferable operation control.

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

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

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

25 used inks are complicated and exquisite in

consideration of various properties in order to

accomplish high recording performance. In an example,



6 in order to enhance the weat her-resistant property of the ink and the
robust ness of the recorded i mage, sone ink contain a pignment conponent in
addition to dye conponents; in order to neet the demand for high speed 5
printing, a resin material conponent is added to enhance the fixing; and the
conposition is determ ned in consideration of the chem cal reaction between
different color inks (in the case of multi-color recording). In addition,

he kind of the i be 10 changed_dependi h ials of th
" ccor di ng.mat i B SpRab8 SHBSPEACH B rEIAr Ty oRaF =P RBr B eaPS ng. pl ai

paper, resin WRLelpgl aaleghe LEKLLLRLR LhethEkeLoander 1aBgndageon the

desired vi sual | 0OSSi nNess, col'or "andfo er 15col or).

Further i mpr oYggepbn@hibhg peakdtneciiabiht ia a8aQRbhshedaly using such

i nk having the conponent” e conposition ratro erent formthose of
conventi onal thﬁon_H%B;'&ﬁ_W?ﬁ%% RoOREE!Y tHeeAefBhY %grsﬁqﬁhkb%@%dpf I nks

are used, thus permtting high quality recordi ng. However, I'n the case that

different Kingdsiakingk areeshihematk®iniUsmpbieate ikeaandangodevice, and a
plurality of Ink cartridges are nountable to one ink jet recording head

having a 25 pkdhahicey the €i®ihigin apar tthensompbeittibheigndeltietdiineld i nks are
m xed i nside one ejection portion with the result of reaction between the
di fferent kinda ebnisikieration 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



and aggl oneration or solidification. If this occurs, the recording operation
I s 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
outl ets. Therefore, considerations have to’be paid to avoid mixture of the
different kind inks in the recording device. Therefore, it is strongly
desired that nounting of an ink cartridge to a wong position (different

col or positionhg agl3 oRlePUEdbRI 11a1£iE3@16L St IFEERAR bacHpsthis is to
di fferent con?igurgpﬁgns of theofnﬁocértrﬁdges are use% for d?ffgfent i nks,

thus preventi piet RRcoHifa bpeddedoh 99 BANAGeEP B & po@ iWidRJ dpOSi ti ons.
However, in 15 such a case, the manufacturing cost of the ink cartridges is

very high, andng! ankoeuppdy"pasgadentinofhienle jeafttibndgesthan, ngnd f f erent
configurations are cunbersone. The second nmethod is shown in Figures 28 and
29, 20 wher ei Qiiguk dc palssadeeinl @htKejet@@dn batdest @r neclsd@@nt s 1100A -
1100D for storing data indicative of the kinds of the ink contained therein,
respecti vety. hawingxainel e jedsdjancoatlaitd-.opEhePafene, Apphsideranibies 6-
155769 di scl oses that storing elenment of the ink 25 cartridge is connected
to the el ectr havei rtouibe @Elaidhdomavioids sdmtiayeofoft Hher addifdinep tdédinge t o
permt the kinds of the ink to be recogni zed by difference in the 8

vol tage. U. Sinkst dmt tWHpoeerordiiag deydce.coRbevefpceinith@smin assenbly of

the recording device 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



connected to the storing elenents storing the data indicative of the kind of
the ink contained therein, 5 date and tine of manufacture thereof, so that
data is read and witten. If an ink cartridge is nounted to a wong
position, the event is recognized on the ®asis of information in the ink
cartridge, and is notified to the user, thus the inconveni ences can be

avoi ded | o bef or ehand. In addition, when the information such as

TPEek:st?Lréﬁe% ke 10 ‘afiréﬁéﬁ%E%?9i€?§2$£§%f§égﬁfscﬁﬁééégﬁnkbéﬁaﬁéséhe
15 Lai d-open P, §£1@g§h|gggéﬁglgbéf6E%§SZ$§??ﬁgngi%%%ﬁ?%t t 6196670, and

the recording i S provi 18 to store a
di i mnati 0 : t al i nt

OLSEL;”}?Eei°9ﬁ§ﬁgPﬁéd?¥ﬁ B O e ey a2y BRI TREe, e Bl nd of the
ink in the i”!fnﬁ%aﬂdeeé@o%ﬁe kERA 10k Cefle Denk CEOABAERAGaDYNELEHEU 1300 of

the main assenb t he recording device reading the information in the

storing elﬁneaaﬁelaﬂ.a 28fle14€0ManutdBBPreatet8ofddsbi PRatt BALEEHY CE 25
gives of the recording head 1105 and the ink cartri dgeI00IA - 1001D and

timng of exchan@geahBewegttean DEf apprinK i cdetyidpd efdnimeshtdddiéignal ly, by
9 setting a condition of a refreshing process for maintaining the optinum

recordi ng condibhgnpbbetibk,ethet eoenpeiboreaagrinkédt bp theobdisig head in
accordance with the kinds of the ink, satisfy 5 recording can be execut ed.

of information in the ink cartridge, and is notified
to the user, thus the inconveniences can be avoided

10 beforehand.

In addition, when the information such as the

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

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

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

25 gives of the recording head 1105 and the ink

cartridgelQ0lA - 1001D and timing of exchange thereof

can be appropriately determined. Additionally, by



Furt hernore, Japanese Lai d-open Patent Application Hei 4- 275156 di scl oses
anot her exanple of the structures for appropriately notifying the service
life of the recording head 105 or ink cartridges 10 1001A- 1001D and the
timng of exchange thereof. Wth this strutture, a cartridge integrally
having t recording head and ink container is provided with a [ight emtting
portion in the formof LED, and the ink remaining anount can be notified in

accordance wi Lh+ipnhhg LBHALERLLOBEOh tBerakALhyIpebeaBat £3k0ri ng the nunber
of recording electric power supplies for the cartridge. However,

when the ink gaihthiféngathbesptifumt eeLbgdehgmeBhdfieloft @hkndnkhe various
information 20 including the kind of the ink rn addition to the storing

el enent 1018 egectednoperborfhftengfekhBeRtcd@dBngahkadf ihhe storing

el enents have to be electrically connected to the CPUL300 of the control
circuit porti ascordaheemaibhashenkliydsf ofhéheednkdi sgt2sfgevi ce to permt
comuni cation of information therebetween. Therefore, with the increase of

t he nunbers of reherdtiingi cgnebeneresutelde nunber of the 10 signal lines 1016
i ncreases for connecting them Particularly, in view of the recent trend

t hat i nexpensive recduitheee JapaprsadlaidviapemiRtenti ety of inks, the
connecting portions for 5 connecti on between the storing el enents provided
in both of thAPpédcpdieg Heid4and731pbuddscigses ARRtBErt exag@deand t he
CPU1300 of the control circuit portion in the main assenbly of the recording
devi ce, have tBep&tpurtunest FprprpPrepgiatelynngtdfying typoservice

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



10 recording, four color inks (black, yellow nagenta and cyan) are used,

and therefore, four i

nk cartridges 1001K, 1001y, 1001M and 1001C are

si mul t aneously nmounted on the main assenbly of the recording device.

Therefore, the signal
el ement 1100A-s 1100D

line 1016 is necessggy for each Is of the four storing
of the ink cartridges 1001K, 1001Y, 1001M and 1001C

wherein two or nore signal lines 1016 are provided for each of the storing
elenments. In the case that recording head 1105 is provided with a storing

el enent 1018, stignad 1iges2d 0dpadpcaeasegnirr cradectivdatdeMequired in
addition to the lines_for the storing elenents of the ink cartridge. As a
result, even in the cBaBtiFatanly. the Giemt | thrsTesent obfetd cbheb t he
CPU1300 through the recording head 1105, as shown in Figure 28, and even 25
in the case t XPEHSHG & (ings dsviCke 15 CBEF ARG en hy ¥3%iend t he
storing elenments ,1100A - .1 OODtg%hthe I nk cartridges 1Q01K, 1001Y and 1001M

and 1001C 11 VA% &% iMKFas

FOORES 8% RETCPOP505°% he nunber, not

| ess than tw ce _the,t.otal unber ,of t stori | enents, . i,gnal |ines
1616 ara bon FRaptRd nel R oo SBAbY Bt Moy iHed 1Y |

the el ectrical connéctions

ave

i ncreases, theg gonnectian &Lc%gﬂ[%g’o e%dcgé rc_lsg)g:s[%gp}qﬁ, tﬁt}e :i{n‘?é lability of

mai ntai n I“cularTy, in the case

of a popul ar 1yng HEUAIRN 49 ¢@u1lHd FRHISHMEACRPHIRY are carried

out by the user,
portion

have to

in the main assembly of the recording device,

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,

mounted

1001Y, 1001M and 1001C are simultaneously

on the main assembly of the recording device.

Therefore, the signal line 1016 is necessary for each

15 of the four storing elementll00A-s 1100D of the ink

cartrid
or more
storing
is prov
20 example
the lin
cartrid
signal
recordi
25 in the
head 11

the ink

ges 1001K, 1001Y, 1001M and 1001C, wherein two
signal lines 1016 are provided for each of the
elements. In the case that recording head 1105
ided with a storing element 1018, three, for
, signal lines 1016 are required in addition to
es for the storing elements of the ink
ge. As a result, even in the case that all the
lines are connected to the CPU1300 through the
ng head 1105, as shown in Figure 28, and even
case that storing element 18 of the recording
05 and the storing elements 1100A - 1100D of

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



10 the conplication of the connection step is not desirable. Furthernore,
the main assenbly of the recording device has to have a | arge nunber of
contacts and/or wiring | eads for connection with the signal |ines 1016 with
the result of manufacturing 15 cost rise dhd conplication of structure.
Then the ink cartridge is provided wth notifying neans to notify the ink
remai ni ng anount, as disclosed in Japanese Lai d-open Patent Application He

4- 275156, addirki @ARbcH LiiAGs! %‘ﬁnie%t@%(:%%ls%hlé 2U190020 theOntmdlert,he

notifying nmeans. At |east one such wiring lead is required per one ink

cartridge witRowt 1e@8stBRnatwvake! @hh®odalURtdmbere ofNERl Btoringhe case that
four or nore ink cartridges are used for color recording, nore than four

signal lines alemeads,r od 23gwalh 1tihesr asulét arkatrequiked.of connections wth
the main assenbly of the recording device is even larger. 12 SUWARY OF THE
| NVENTI ON: Adlven dtlng | yumbér | of atlpe i sicgmpal bimest1@i6t he present
invention to provide a liquid container, a liquid supplying system a

manuf act ur $ ng laegledy fincreasiegui dheogoanestioa sitepubecoo®sd t herefor and a
liquid containing cartridge, with which the cartridge is provided with a
storing el enecundedsgne gimcenithel mgliabiildty @fd thiee eilieicdmiwdilon stored in
the storing elenent is transmtted to a main assenbly of 10 the recording
devi ce, so t h&onpestdonsmbavige toabe @@i@ﬁﬁi@@ﬁresbéﬁéiﬁglﬁﬁlyheigtate of
each of t cartridges (an ink remaining anmount of each of the cartridges, for
exanpl e); and e G586 I0EmA POPYE-ady Y Pen e CEHIBY F6Miiceed;ththerein the

nunber of signal lines fo
gmounting 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.



15 connection with the main assenbly side of the recording device can be
reduced even when a plurality of cartridges are used. It is another
obj ect of the present invention to provide a liquid container, a |liquid
suppl yi ng 20 system a manufacturing nmethdd for liquid container, a circuit
board therefor and a liquid containing cartridge which are | ess expensive

W t hout the necessity of conplication of connection steps of the el ectrical

connections. 2oea@ydioRd Tk 3@V%ﬁqqu:of the present invention, there is
provided a liquid container detachably nountable to a recording apparatus to

which a 13_pIuraIityA@éofagﬂbgypopgaigegspgiﬁb A pChHRPLYt NBENERE! e, wherein
sai d recordi ng apparatus includes apparatus electrical contacts

correspondi ng pr@ st lilnftdint i ttdl PpHovidet aPadiqjuidl ontRain@ecept or neans 5
for receiving light, and an electric circuit connected with a line which is

comonl y connddiged aMsppaaiich o pigatains o€ adlufiactiurd@rt athodsdot | i qui d
contai ner conprising a container electrical contact electrically connectable
with one of saiidiueEdpacaits neant & tcircanitt doaxidortherieforstamd rag portion
capabl e of storing at |east individual information relating to said |liquid
contai ner; a lliiginidemantiaiging tdagrtrigigeac widhi mip jwdr tthen dagrtrdctgeat i ng sai d
light emtting portion; a controller for controlling access to said

i nformati on 13-ssERaviigiesbmiitdn aamd/osringcelememt @nda dighght enmitting

portion by said driver in response to
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



I ndi vidual information supplied fromthe recording device and reception of a
command fromthe recording device. 20According to another aspect of the
present invention, there is provided a |liquid container detachably nountable
to a recording apparatus to which a pluraldty of liquid containers are
detachably nountable at different positions, wherein said 25 recording
apparatus includes apparatus electrical contacts corresponding to the liquid

|y, pp f light, 14 and
an clectric bTEFE-Eorh ke LR ERCRORERInEEanten TeLRERAEN) connect ed w th
contaihor ol dle P EERLECEPCLACkE 0 2B Po kbl CaPBRFELR 1 RRTRAEE 1S T
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i ndi vidual in natlon relating to sal Iqurd conhtal ne I'ght emtting

portion for eﬂl&&i&9c$h99in895 fésﬁeétlbeﬂydebﬁGEbPQcEB€8§ mé@Angct uating
portion for actuating said ght 10 emtting portion; a controller for

control ling agepSpetOivihd 1ﬂ§anaahenaﬁteiéaﬂrﬂereieauﬁﬂdéeﬁnaetéatIon of
said light emtting portion by said driver in response to individual

i nformation sypphi gd1inenvhienr e§0E6mMEnU¢vE6anasdedcnephi saiaf a command
fromthe 15 recordi ng devi ce. According to the present invention

by providi ng appasabusngleteproalasdnthetki gbai@niiqung pontadneen the

cartridge and by transm ssion of the information stored in the storing

el enent to theomprising 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,



20 assenbly of the recording device, a process can be carried out dependi ng
on the state of the cartridge (ink remaining anount, for exanple). The state
of the cartridge can be notified by the Iight emtting portion. In addition,
the increase of the nunber of 25 the signd lines for connection with the
mai n assenbly side of the recording device can be suppressed even when a
plurality of cartridges are used. Furthernore, 15 nodification for an

| ncreased nunthcl, of, LIS GARL LY98RLS EARLONB BOYE o WIG GhiAR! ity Of the

el ectrical connections can be mai nfai ned w rsonme
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description of the preferred enbodi nents of the 10 present invention taken

i n conj uncti OR1Wdtildaa 2eALARANKIBE 4N NYS coBReE aBTeCRlifEH GieOF THE
DRAW NGS: 15Figure 1 is a side view (a), front view (b) and bottom view (c)

of an ink gsontod e AkipparataspcontlictishVant iafFormatipn Gadra .
Figure 2 is a sectional side elevation of an ink container which the present
Invention I's portion storing at least individual information
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,



20 applicable to. Figure 3 is schematic side views ((a) and (b)) of
a substrate provided on the ink container which the present invention is
applicable to. Figure 4 is an enlarged view (a) of a major 25
part of the ink container shown in Figurei8, and a view (b) as seen in a
direction IVb. Figure 5is a side view (a) and front view (b) 16 of an
exanpl e of controller substrate nounted to an ink contai ner which the

present invention is applicable to. Figure 6 is a perspective view show ng
an 5 exanpl e P IACASH IR IR JRCTREFGUEDRS @dr 6 CREEEAAFRF an i nk

t ai which th t i ' i'S. i cabl ) . Fi 7
Cohemmt ¢ o1 adS g (Romeoveyy thBucel bRyt ER bEctRe: sheqrEhca e |
cont ai ner which 10 tgf resen&)inven%ion %F ag Ii%able to IS o teq to and
demount ed froRPRETORS G Py MR A IS FHEPE Uts CRREFSSIG OFe vi ew

show ng anOth%he connection step, and the recording device or the
5 like can be made inexpensive.

These and other objects, 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 view (b) and
bottom view (c) of an ink container which the present
invention is applicable to.

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

20 applicable to.

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

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

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

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



exanpl e of a structure of an ink container nounting 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
whi ch the present invention is applicablej(o i s nounted. Fi gure
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 block diagramshow ng a structure
of a control systen1of the ink jet printer. Figure 12 shows structure of
signal |ine worfi ag 2Xafpd esiofnglontraddiers subs tretee mounited e @ant ai ner and
the flexible cable of the ink jet printer in terns of the substrate of the

i nk cont ai ner inkjpontainer whiigh &he3 presgndi dayentdiofgd®m show ng t he
details of the sybstrate provided with controllers and so on. Figure 14 is a
circuit di agr @PPIAGAYS 495 nodified exanple of the structure of the

substrate held in Flgure 13.
Figure 6 is a perspective view showing an

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.



Figure 15 is atimng chart illustrating the data witing and readi ng
operations to and froma nenory array of the substrate. 10Figure 16 is a
timng chart illustrating actuation and deactuati on of LED 101.

Figure 17 is a flow chart showi ng a contrat process of nounting and
denmounting of the ink cont ai ner according to an enbodi nent of the
present 15 invention. Figure 18 is a flow chart show ng details of
t he nounting and denounting process of the ink container of Figure 17.
Figure 19 is a flow chhg¥rehddi #§ YefPirFeibrdhagpanpsheVHhBIcbR®i rmati on

control in Figure 18. Figure 20 shows a Statg&éﬁ% in which all of
the ink contai 1§ ofc dheqUBF fFoyides wadh LUALTSH Y her ef or e

the LEDs are switched on, respectively, in the process of the control for

the 25 mounti i@ &Mt derpunting of the ink containers, in which (b) shows

novenent of the carri g to positiogn for. validation which is carried out
§20urals Lppd

using light (light 1 ggf?d ibﬁ)? SHEEY ﬁﬁfﬁma§§8WﬁP9 Bover is closed
subsequent Ey Sn%&ir}%.é‘dE%:iAMeeer-'Q:he structure of the substrate

held in Figure 13.

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

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

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

15 invention.

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

Figure 19 is a flow chart showing details of a

20 mounting confirmation control in Figure 18.

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

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

for validation which is carried out using light (light



Figure 21 illustrates the light validation process (a) - (d). 5Figure 22

also illustrates the light validation process (a) - (d). Fi gure 23
is a flow chart showi ng the recording process according to this enbodi nent
of the present invention. 10Figure 24 illgystrates structures of an ink

contai ner and a nounting portion thereof according to another enbodi nent of
the present invention, and a nounting operation thereof (a) - (c). Figure 25
is a perspective view showing a 15 nodified exanple of the structure of
Flgure 24, validatignle BEtes ANseMepac @sremploncoNeH i L1495 er | or
effecting printing wth the ink container having the structure according to
sai d ot her entfRsREerBFgritou ther BEY Ll ahdedddS-c view illustrating an

exanpl e of a conventignal recordi ea a,conyentjonal .iLnk.container and a
concgntional recordin§9885?cg£ ﬁ#gg?gr?gé?stgesxhgﬁthﬁi%§3§F8P anot her

process (a) - (4).
5 Figure 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 jllustrating an
example of a conventional recording head, a
conventional ink container and a conventional
recording device.

Figure 28 is a schematic view of another

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

recording device.



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 a conventional recording head, a conventi onal

i nk container and a conventional recordinggedevice. 5 DESCRI PTION OF THE
PREFERRED ENMBODI MVENTS: The description will be made as to the
enbodi nents of the present invention in conjunction o with the acconpanyi ng
drawings, in the follow ng order: 1. Exanpl e of Mechanical Structure
Whi ch Present |nventi&49u&eagds| isaB schgmatie VﬁﬁwcﬂﬁtélﬁBFthfﬁl 3 Ink

Cont ai ner Mounting Portion. 1.4 Recording Devijce: 2. Exanpl e of
Structure of (E?Fﬂ'%b]re %t%nﬁ’%‘f%‘htlonal ecording head, a

conventional ink container and a conventional

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



Present Invention is Applicable to. 2.1 General Arrangenent. 202.2
Connecting Portion: 2.3 Structure of Controller. 2.4 Operation of
Controller. 2.3 Control Process: 3.0ther Enbodiments: 25 20 Invention is
Appl i cable to. The description wid first be nade as to an exanple
of a mechanical structure of a cartridge which the present invention is
applicable to, and an ink jet 5 recording apparatus usable therewith. 1.1

Front vi ew (b PRREPEER o AERHEETIE 581 ik contal ner whi ch the present
j[ E\éein;iko(rzlointsa?gglri Sﬁib'l':lﬁ\et %es%rplp'iii%‘ﬁr %uz.Ll' %iq:sito b%e%aid%naals %od%nel evation of
example of a mechanical structure of a cartridge which
the 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. In the
following descriptions, the front side of the ink
container is the side which is faced to the user who
is manipulating the ink container (mounting and

15 demounting operation of the ink container), which
provides the user with information (by light emission
of LED which will be described hereinafter).

In Figure 1, the ink container 1 of this
embodiment has a supporting member 3 supported on the

20 lower portion at the front side side thereof. The
supporting member 3 is made of resin material
integrally molded with an outer casing of the ink
container 1, and the ink container 1 is displaceable
about a portion of the ink container to be supported

25 when the ink container 1 is mounted to the container

holder. The ink container 1 is provided on its rear

side and front side with a first engaging portion 5



the present invention is applicable to. In the follow ng descriptions, the
front side of the ink container is the side which is faced to the user who
is mani pul ating the ink container (nounting and 15 denounting operation of
the ink container), which provides the usef with information (by Iight

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 lower portion at the front side side thereof. The supporting
menber 3 is neafd ofe¢end rengAEHNAIPORiiay £ | yraanerddl gk arhikh eareasi ng of
the ink container 1, and the ink container 1 is displaceabl e about a portion
of the ink corRRg3Egable pulidy pirpking PPiiHans MW Ddthiter 1 is nount ed
to the container holder. The ink_container_ 1.s grovided on its rear side

and front si deCWMEFneT ihetdehgadindhds: embrddmest o fhege@Ffd engagi ng

o & Cont ai nertteraRal T+ Hite CHRATHCHS MAMRFh | AleghaRdamatt no O 4o

oot ng or ¢ e, SHofRRRY SRR ATk b i Y AR paleRoR e, "¢

Wil be desor: Boi rEhe o flns MIAL LGS 1 cnie S dlid AhdiTd N The mounting
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



10The 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
openi ng of the recording head which will be described hereinafter, by
mounting of the ink container 1 to the 1528ontai ner hol der. A base nember is
provi ded on the bottom side of the supporting portion of the supporting
menber 3 at a position where the bottom side and the front side intersect

wth each of Nhantlie: Das SHIIPYs [P Pfudd) ddfaddith Gle &Y Rffe @ PlaLE. 20

In the followi ng description, it i's called ™ strate” 100. Fi gure

2 figure 2 1s 4 $eali a0 s SIS Rl AY dditfurPicdtifor ki GPURI i éupipifyi nsi de

of the ink container 1 is divided into an ink reservoir chanber which is

25 provided agi@aent. t el Mokt reisdevaier @nlah®eFUAROENINE HeE Hegatdvand t he
substrate 100 "are provi ded, and a negative pressure generating nenber

accommodat i Ng prks SlEEndra ting ndmbet G ctinedl ity tcHdifbéear2 si de and

which is in fluid communi cation with an ink supply port 7. The ink reservoir
chanmber 11sandaitérelmeffiaiid ecqninbasitEt Domnerith ngacte e actarowgiata ng chamnber
12 5 are in fluid conmunication with each other through a communication port
13. The ink resmmunicatiodbeporitl tdnt dhes inke riesle rafodure chambleirs 1dnbodi nent ,
whereas the negative pressure generating nmenber accomodati ng chanber 12
accommpdat es a¥pntadndhsthdiink mtené aln 18his 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



10 (negative pressure generating nenber which is a porous nenber in this
enbodi nent) made of sponge, fiber aggregate or the like for retaining the

i nk by inpregnation. The porous nenber 15 _functions to generate such a
negative pressure as is sufficient to 15 ﬁ?ovide bal ance with the force of
meni scus fornmed in the ink ejection nozzle of the recording head to prevent
i nk | eakage fromthe ink ejection portion to the outside and to permts ink

ej ection by acddiptdide:0f1 tdie WiBGEH & ARG te2 WA dhevitiap pwalir f ace of the
negati ve pressure generating nenber accommodati ng chanber 12, an air vent

12A for introdigdd®ibed Hdte HEHICE d marted, hanie gdn & pjassiie t endi ng
to increase with ink supply into the recording head and to naintain the

negative 25 prigss Uitk WHergimtqur edaeeinknad jpeefienapbetr #ogecarried The
ink container 1 shown in Figure 2 may be manufactured by preparing a

cont ai ner bodywf dguwh iaaknet2B & ordyaitreerfdrngd viln @& tors shatfiaxtee odhi ch wi | | be
descri bed hereinafter is nounted, and then injecting the ink thereinto. The
i nk i nj ectison P tidflrresgrvaid ahanherh 1 ndidoexanplse f Shebd ithea t op
surface of 5 the ink reservoir chanber 11, for exanple. Then, the injection
port may be sekiigciplom peill imay meisealiedh by tersqalifng ingnkey ohtA

In a possible alternative, at a certain point after the ink is consuned

foll owi ng the 3fE@% BfinlpcnieGO™f the ink container 1, that is, when the
i nk remai ni ng amount i.n the contai ner becones substantiallgnzero, for

exanpl e, the sealing ABnBePOsFAPARy abtegnatdlifr eBtof RARYTAENHPORBA to reform
an injection pe?il::%ér atqge tﬂ?k iinsk ci:c)snsiunéa tf_eodlluosvivinrpg ch)e 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



Is injector, and then, the refornmed injection port nmay be re-sealed by a
seal i ng nenber 11A or a substitute nenber, 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 chanber 11, for exanple, and the ink
may be injected through the opening, and then, the opening may be seal ed.

For exanple, the Enbodi nents of the nmanufacturing nethod for the ink

container are in tended to cover such_ manufacturin t hods in which 25 the
ink is injectdd iHIET HL iRHESH aﬂ%é}hecdﬂ‘tkaii‘ﬁarﬁféoﬁlﬁbgponsi bility zero

3?‘32? o pr gieﬂﬁ:akrﬁpﬁ‘%easﬁeﬁiﬁ Po%afa”‘é’reaéﬁlff oy BT o1 ago of 1 ne.
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property iIs p.réli’él-ﬂeads f{l‘%aéé}ieﬂi JP%@QEW% NG e GRSl NG 4 s rmounted

to the recordi ng head. ase alner 1s disnounted fromthe

recordi ng Rea f Et}_eﬂ,s i ‘W’r fa and {he
jsubstitutegm%ﬁé%efn@i%%%ae%%d’o%eog t_e%m(ﬂ}'g)ypp y port 7. . The
internal structdyd 14 RhdMkiO Nt ednthifeNdls Indid@dh b Stiedh a
partitioned structure in which the inside is partitioned into the porous

menber accomMmuekddriicdateed. aned the Raser thiat aaRrt @ohitdd niee i85 i nk al one.
I n anot her exanpl e, the porous nenber may
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. 1In 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,



occupy substantially all of the inside space of the ink container. The
negati ve 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 menber nade of elastic nateribgl such as rubber or the |ike

whi ch produces tension in the direction of expanding the volume thereof. In
such a case, the negative pressure is generated by the tension in the

bl adder-1i ke menber to retain the ink. 25 In a further exanple, at |east a
part of the i MhersdmERYINY faree iis anpltiadtted the £¥9%018 e nenber, and
the ink alone is accommpdated in the space, 25 wherein a spring force is
appl i ed to t hénemisyg bRy ks 2 Redffiicie PTREFNS e Hraenerated: gdRer at ed.

I n such cases, the ink contai ner may be nanufactured Qﬁ?%g'ectin the ink in

t he above- descifiHeLHifHherth pink FN&Fs May, g man yrsif be

carried out utjljzing t air_vent portion ich s provided tq_introduce

t he anbi ence i’rf‘%‘?%%’rgnq oe}bedslemi e n ta}%vep’\r,%sssclﬁ‘é’et‘ﬁﬁ‘lﬁrﬁbeﬁ'o &Hcr ease with
i nk supply_into the recordi.ng head and in order .to maintain the negative 10

pressure wit hi I prasfet 'e%ﬁ%e’tf’%r’é}:befcatblto@ AR é:sartfels% iBEY her ei nbefore.

The bottom porti.on | nk, ' hamben o 15 Vi ith a
portion to be %%J?%%‘if%%é rﬁ%{]&ﬁ aE Sgés%w?dodr’]rtglppdsi hel]"%]o lasnpélg ‘Hrjcgeg%ﬂn(% ng anount
detection 15 ;ﬁﬁaﬁ; [ .14l 5 SE7d RS ' t j in the
appar atus side e%&%e%ﬁ%ln%%gépld I'S rmhtSJnteée toﬁ%%er% p%z(fj%jus. In

this embodi ”ertireéélﬁ:é NKed@IPY Nt &G dFudEe dRQF time s'i?ﬁ]% isté ke form of
and a

a photo-sensor conprising a ltght emtting portion O light receiving

portion. The pesddeding® Weadleirttiat drads tRIRG{taid NS PRI vE
sem -transparent material, and when the ink is not contained, the light from

the |ight @m tprégsyos twDrhis 20Nfadstaiined eftefdttbIowdtgd head | ght
receiving portion (which will be
described hereinbefore.
The bottom portion of the ink reservoir chamber
11 is provided with a portion to be detected 17 at a
position opposite to an ink remaining amount detection
15 sensor (which will be described hereinafter) provided
in the apparatus side, when the ink container 1 is
mounted to the apparatus. In this embodiment, the ink
remaining amount detection sensor is in the form of a
photo-sensor comprising a light emitting portion and a
20 light receiving portion. The portion to be detected 17
is made of a transparent or semi-transparent material,
and when the ink is not contained, the light from the
light emitting portion is appropriately reflected
toward the light receiving portion (which will be
25 described hereinafter) by providing an inclined

surface portion having a configuration, angle or the

like for this purpose.



25 described hereinafter) by providing an inclined surface portion having a
configuration, angle or the |ike for this purpose. 26 Referring to
Figure 3 - Figure 5, the description will be made as to the structure and
the function of the substrate 100. Figure28 is schematic side views ((a) and
(b)) of a substrate provided on 5 the ink container which the present

I nvention is applicable to. Figure 4 is an enlarged view (a) of a nmjor part

of the ink container shown in Figure 3, and a_yiew (b) gﬁpseen in a
direction IVb. FigureRSTPETLNG §8 ¥LaWreay anft¥rEft 2vi (b) of an exanple

of 10 control %qsubﬁtjé’a}{ gvinﬂurgeeqngé)er%gs itrrhlz K ontsqiiﬁr%ttu\%_he]i gar}%it}ﬁ}eo(rj?asent
I nvention is . i tTai curedl y

ted i t.he hal 150 ' | S, 4t ege i t.h.th ' head
ni 105 havi AgUHE Pogt diny T G Y9 c¥aBrd noabo SeheRk SR
engagi ng porti & A d Qe(é)e%ggaﬁgpggjpga %h#o%t% cHrc;J}_%é‘{\ ontainer 1

with a first I'ocki ng portion seco ng portion 156 of the

hol der 150, T egRecty lohtfindivhiddBnd HUNSH iPr)s 152 provi ded
in the holaer 20 150, and aréontact In the fornlof'an electréhe pad 102 ((b)

of Figure 5) pyppiidaeth @ SUFigueeols tike apUuRalaRGRA194 eagiadolF0 aout si de,
are electrically contacted to establish electrical connection.

A surface of tmiejemiipsdrater ik fant neprtweiel shdwidfin Ridue cONtaiqer 1 is
provided with a first light emtting portion 101 such as a LED for emtting
a view (b) as seen in a direction IVb. Figure 5 is a
side view (a) and front view (b) of an example of
10 controller substrate mounted to an ink container which
the present invention is applicable to.
The ink container 1 is securedly mounted in or
to the holder 150 which is integral with the recording
head unit 105 having the recording head 105, by
15 engagements of the first engaging portion 5 and the
second engaging portion 6 of the ink container 1 with
a first locking portion 155 and a second locking
portion 156 of the holder 150, respectively. At this
time, a contact (connector) 152 provided in the holder
20 150, and a contact in the form of an electrode pad 102
((b) of Figure 5) provided on a surface of the
substrate 100 facing to outside, are electrically
contacted to establish electrical connection.
A surface of the substrate 100 facing inwardly
25 of the ink container 1 is provided with a first 1light

emitting portion 101 such as a LED for emitting

visible light and a control unit 103 for controling



visible light and a control unit 103 for controling 27 the light emtting
portion, and the control unit 103 controls the |light em ssion of the first
light emtting portion 101 in accordance with the electric signal supplied
t hrough the connector 152 and the pad 5 162. In Figure 5, (a) shows a state
in which after the control unit 103 is set in the substrate 100, it is
coated with a protecting sealant. Wien a nenory el enment for storing

| nformati on SUll 2P gh€ Akl + £ind Nor 4B Nidith AR Borl rd Gk £optal ned in

the ink 10 container is enployed,” It 1s set at the sane place, so that it is

coated with theopedbdithe 1ight edf¥SiofSofiogd | Paxkherappelore, the
substrate 100 is disposed at a | ower portion of the supporting portion of

the supporti ngemErbaig pet BsENtol hith licduxrdd e Wietle the sidslescdd the ink
container 1 constituting the bottomside and the front side cross with each

other. At thissposaliSippEBied NEhtdesh Stid agennscirOVi Sedan@t tipenpddie bottom
and front sides of the ink container 1. Therefore, when the first light 20
emtting portibm2 10TreFiigurde ght (ad pliocwst lacrstaitel 9 nemhtitodd afittexmartdley from
the front side of the ink container 1 along the inclined surface. By this

di sposi ti on ofcéomerelibsnittE030Ds sdie imfthessulstratatl o, tbtthe i nk
container 1 can be 25 directly provided not only to the recording device
(and to a hostceaped avith sacphreteat tngpiralarbnndiedd a Ime@mary) al so to the

user, by the first light emtting
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



28 portion 101 alone. As shown by (a) in Figure 3, the light receiving
portion is disposed at a position for receiving the light emtted in an
upper right direction in the Figure adjacent an end of a scanning 5 range of
the carriage for carrying the hol der 150, 2and at the tim ng when the
carriage conmes to the position, the light em ssion of the first |ight
emtting portion 101 is controlled, by which the recording device side can
obtai n predeterm ned infornmation relatlng to the 10 ink container 1 on the
basis of a corRTien 1tk 3lepr- r dfeiShOUHPYL KE)| P-th'lﬂé‘é”@l vi-ngPSortion. In
addition, by controling the Iight em ssion of the first t emtting
portion 101 wit¥hhereceiving BRF HiPRi thietPofed alerft é?osp’g?]t‘?rbrf‘%ﬁ t he

5 Fi 3, th |1
hformed of {HieCThTGr ca L iaih ety e o agbl{niqrusééq'fiax' be given the
det d f t at t th
Pt edot o m ned TASTREEE o oS et e AR fendlth 81 1 G1F & HRHS) 1
ol udes 2t | eagloons Oéhgug&ef{ﬁ? £l }é&%ﬂﬁ'%ﬁﬁ 310f 14d1e dik

cont ai ner her pr oper ness of

t he position o C t the i nk
cont g.l ner 25 1£| S m)unte % t{ﬂﬁ% %h‘?ggplgis Oc?]onl(énsﬁ] %gﬁd ’%
det er mi ned CorfﬁépPI'Elhf‘gexEPsH@n'M ﬂ%%irs@rﬂgrﬁufémﬂ@ﬂw ﬂérﬂ@n' nk

remai ni ng anount (i.e. whether
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



t he remai ning anount of the ink is sufficient or not). The information
relating to them can be provided by em ssion or non-em ssion of the |ight
and/or states of light emssion (flickering or the like). The control s of

the |ight em ssion, the manners of providi?dg the information will be
described hereinafter in the description of the structure of the control
system In Figure 4, (a) and (b) show a preferabl e exanple of the

di it , t f t4 \ | i ght
e {11 ng. port1'05e 0T by iR ok U LB e RuedlR ol ALt 1 ght
emtted from t@g fI{&irhd ¥n SR 1t iy DS M 10dn 188 pAdpidd e i el d of the

first light receliving portion 210 o he user, It is preferable that such a

15 portion of dligsddn OPtRdAEEmils ffor SoOPRAS & g1k Ldifa A3 fReedd dihe
substrate 100 having the first light emtting portion 101 and the control

unit 103 is provdiieden 44 én SPECEckr Alg | @AStheéll Divge § he ToR! icoaltradi s, as
I ndi cated by the arrow. For the sane purpose, 20 the arrangenent and the

confi guratison ¢f the BUGPOrémigs IBNPeths mdrenexs sef epfedidiwg €pd i cal axi s
i's not blocked. In addition, the holder 150 is provided with a hole (or a

l'i ght transm tinf@ripotiownyilbObe t descsibbed nosrdimakten i the optical axis.
251.2 Mounting Portion of Ink Container (Figure 6 - Figure 8. Figure 6 is a
perspective videscripsiomtofigtlam 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



30 exanple of a recording head unit having a holder to which the ink
contai ner according to the first enbodi nent is nountable. Figure 7 is a

schematic side viewillustrating 5 an operation of nmounting and denounti ng
(a) - (c) of the ink container according t® the first enbodi nent to the
hol der shown in Figure 14. The recording head unit 105 is generally

constituted by a holder 150 for detachably holding a lo plurality (four, in
i Sposed adj acBRETPHE BE: FohPErBLLRE rBRBA P EE Poriedof . BebIRBLAPI ng t he i nk
container 10, WEsDR! I6L 150 BBkt TALOGUELASTBPEALNgLAQE of the

‘o 1 uid comngbaatEnt SR Mo RBEARTere " an "exampi o of usabl e recor di ng

head 105 20 conpri semﬁ%égé]u} diQaésgﬁfe% ingjfl{%]éé%&q Fh?ffd@ura'?\@in%_he

el ectrothermal trans el ement provi I 1 qui d passage.

el ectrot hergmal 4hr gpadie ebnCheNRBInt $ngURRAT @8m¥hhPiRYCEAYI cal chubges in
accordance with recording signals, by which thermal energy is applied 25 to

the ink in thethbquhfl Baftadfer TAE8ofaifgSt8 PhasLifbengmbeliihbAti 8K
resulting in bubble generation
the holder shown in Figure 14.
The recording head unit 105 is generally

constituted by a holder 150 for detachably holding a

10 plurality (four, in the example shown in the Figure)
of ink containers, and a recording head 105 disposed
adjacent the bottom side (unshown in Figure 6). By
mounting the ink container to the holder 150, an ink
introduction opening 107 of the recording head

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

An example of usable recording head 105

20 comprises a ligquid passage constituting a nozzle, an
electrothermal transducer element provided in the
liquid passage. The electrothermal transducer element
is supplied with electrical pulses in accordance with
recording signals, by which thermal energy is applied

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

change of the ink resulting in bubble generation

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



(boiling), and therefore, abrupt pressure rise, by 31 which the ink is
ejected fromthe nozzle. An electrical contact portion (unshown) for signal
transm ssion provided on the carriage 203 which will be descri bed
hereinafter, and an electrical contact 5 pértion 157 of the recording head
unit 105, are electrically contacted to each other, so that transm ssion of
the recording signal is enabled to the electrothernmal transducer el enent

driving ci rCUivShPcEl? tg(}g%{lgg{[)rfg t.%% ot gy £ %6 W pipng portion 158. 10

Fromthe electrica por , awring portion 159 is extended to

the connector JRZstrical té@rg%c Aael) leds smynded to the
recordi ng head %trll%%, ('the hol der 150 i@ﬁérough)t to above the hol der 150

((a) in Figurexdansii¥h forl ipdvide £ WRHRY M¥Ftifde 209 diecH oympf a

projection provided on an ink container rear side is inserted into a first

| ocking porti oge 1§Ssdritd® Hexen it tet Nranyhhad redt oM e ot &cthol der rear
side, so that ink container 1 is placed on the inner bottom surface 20 of

t he hol der s((lpootidn UBE of .t tireddurdind Heandkapmiit t1es frawd si de upper end
of the ink container 1 is pressed down as indicated by arrow P. by which the
I nk cont ai ner dlectraieslly ¢hetaktedttioreachlicidied, byo ttiwatrrow R about the
engagi ng portion between the first 25 engaging portion 5 and the first
| ocki ng portiobrddgnission 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



so that front side of the ink container displaces dowwardly. In the process
of this action, the 32 supporting menmber 3 is displaced in the direction of
an arrow Q while a side surface of a second engagi ng portion 6 provided in
t he supporting menber 3 on the ink contairfér front side is being pressed to
the 5 second | ocking portion 156 provided on the hol der front side.

When t he upper surface of the second engagi ng portion 6 reaches a | ower

portion of thegges &%ﬁhﬂ%p?tig% oM addle SYPRN td N SBIMEToS di spl aces

10 in the dlrectlon Q astic force of the supporting nenber 3, so

that second en&@%ﬁﬁo@%tlmlﬁelé s 0gkesh Medde the §esishd aokgagipgr tion
156. Wth this state ((c) in Figure 7), the second | ocking portion 156

el astically urgestibg énfr&eidcd el thé Nswpdértitid 20diér BB resttiwe t hrough
t he supporting nenber 3, so that rear side of the ink container 1 is abutted

to the rear sifigkofohbeiherderodblsiddei sieiny dhoesse@menttiod the ink
container 1 is suppressed by. The first | ocking portion 155 engaged with the
first 20 ersgagsegopérlockibhgaporbiomn hEs6 epoont ded komgtipeorie bder 56 engaged
wi th the second engaging portion 6. At this tine, the nounting of the ink
container 1 i nfrdottsbdeconpl eted, wherein the ink supply port 7 is
connected with the ink introduction opening 107, and 25 the pad 102 is
el ectrically connect e®hgin Hhehaippeamssrsiaces2t the slecpaddedaadidd uses the
prinnciple of 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



33 "lever" during the nounting process shown in (b) of Figure 7, wherein the
engagi ng portion between the first engaging portion 5 and the first | ocking
portion 155 is a fulcrum and the front side of the ink 5 container 1 is a
power point where the force is applied. TH8 connecting portion between the

i nk supply port 7 and the ink introduction opening 107 is a working point
which is | ocated between the power point and the fulcrum preferably, closer
to the ful crum

10 Ther ef et he i nk I t 4o inst th

k1t oduct | GhEtFen B0 105 Y K PhE e 8854, fngn PLESORE S8 The i

t ai 1. . | ' I ' filter,

an absor bi ng Mt 7 ARCEh CEAS ' Moo flbd | AR LRERRIGH T, Doty hi gh
an absorbing mat e’ o 1 chl :
k| eakage {neret noasthd GHEELGH b nd R L oot oo RS R e ever

operation are {heref oferpiehehabhfai fné BkostCh: de 20 MBADEInk S el astically

defornmed by the relatively large force. Wien the nounting operation is

conpl eted, & hecdhf£indPCKi N ROp&WOP PSEnENGRERE ¥hé hedheefigst engagi ng
portion 5 and the second | ocking portion 156 engaged with the second
engagi ng portigppbiede Zhefdamidotind gorisi Bdevddik tntidikeyupbliyr om
rising away fromthe hol der, and therefore, the restoration of the elastic
menber is supppessed, and thatinknbrtroducBilokeppeningni@ppiopii ately

defornmed el astically.
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



On the other hand, the pad 102 and the connector 152 (electrical contacts)
are nmade of a relatively rigidity electroconductive material such as 5 netal
to assuring satisfy electrical connection property therebetween. On the

ot her hand, an excessive contact force theasebetween is not preferable from

t he standpoint of damage prevention and sufficient durability. In this
exanpl e, they are disposed at a 10 position as renpte as possible fromthe
fulcrum nore particularly, in the nei ghborhood of the front side of the ink

container, in X®P%E B LPERPHIAEHLY (Retytet 18333 ekC2L1¥i ni ni zed. To
acconplish this, it is cqnsidered to pla 15 th ad qof .the substrate at a
position very close t &% gefP%ﬁ?rékﬂg%onggﬁepﬁgtﬁ8ﬁl?P%et t he ink

t ai . At tivel Pt i | dered t I th d pf _th bstrat
on the front sPaBRGPioRelhk elpttiRert Sopedtelodee iRder dome
on the front sf SORT SRR 7h 1B8Eve?, Some
porti on 101 ohSPREL ek AL PR AR E LY dabhial SPhef b 1

houl d I | ' | Vi | dth f
The user. 1 (he&LcEe (AERFELIn SHRLb el R R oMot R oci o 25

very close to LRSS EFLPLtRLAEHOBWELSE. PV MRS IS Hifa | o i dife he
pad 102 and the c%nnector 152 approach to each other I1n a face-to-face
fashion in 35cbREast ak6rbaTRHEAEELYWOEH L& KOEPHREEOPaBie! FBom the
standpoint of damage prevention and sufficient
durability. In this example, they are disposed at a
10 position as remote as possible from the fulcrum, more
particularly, in the neighborhood of the front side of
the ink container, in this example, by which the
contact force is minimized.
To accomplish this, it is considered to place
15 the pad of the substrate at a position very close to
the front side on the bottom side of the ink container.
Alternatively, it is considered to place the pad of
the substrate on the front side of the ink container.
In any case, however, some limitation is imparted to
20 the disposition of the first light emitting portion
101 on the substrate, which should be selected such
that light should properly reach the first light
receiving portion 210 and the eyes of the user. 1In the
case of placing the pad of the substrate at a position
25 very close to the front side on the bottom side of the

ink container, the pad 102 and the connector 152

approach to each other in a face-to-face fashion in



mounting of the ink container 1, and they abut each other in such a state. A
| arge nounting force is required in order to provide a satisfy electrical 5
connection irrespective of the surface conditions of the pad and the
connector, with a possible result of exces$ive force applied to the pad and
to the connector. In case the ink | eaks out at the connecting portion
between the ink supply port 7 and/or the ink o introduction opening 107,

the | eaked i nﬁ@g&%{(gg%ﬂ?é&fapé%@e%éﬁ%t sﬁ%‘g%’?&ﬁ |&g 1H%ti on al ong the

bottom side o ai ner e IS disposed at the ink

cont ai ner frop}l?‘%%g]g%%tgf gliléeﬁg]gggmﬁlgértﬂe %rr(]gtﬂp@} A ef éé‘g‘? the main

15 assenbly o aratus may be difficult. I's exanpl e t he

embodi ment, therguPSih abecHOP &fatlh SPosat R Wduntigly F-ciriface connecting
the bottom si de of thea%ncl:( cont a?ner 1 vvit]%ét he frontd si de oflthe i nk

contai ner 1, npd@hyredtihherdbr COb NBFrovDiéi HNsdhiLsppesveetridhen the bal ance
of forces only at the contact portion in the state that pad 102 is contacted

to the connectesndd2tioiedipéshy¥chbever 61t tigte COIPE &té OfoditDoms i 6g, IS
considered, it is such that reaction force (a upward force in the 25
vertical directhenpadpahdethdycdhrecbonecwth 1d2poosihke ppelsdDR, obal anci ng
with the nounting force applied dowmwardly in the vertical direction,

i nvol ves a 36excepsireat féncecapplidé totthé padtamd Ppoeklere between the
pad 102 and the connector 152. Therefore, when the user presses the ink

cont ai ner downcennactorhe Imwrasedtlmripiketlieakpagitt iain, then cgdiedtindf ink 5
contai ner nounting force for electrical connection between the substrate and
t he connector Pertian| betyeenathepinkt $YPPLY nB9rbe’ qandborothe ink

10 introduction opening 107, the leaked ink might reach
the pad and/or the connecting portion along the bottom
side of the ink container. When the substrate is
disposed at the ink container front side, the
disengagement of the ink container from the main

15 assembly of the apparatus may be difficult.

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

20 corner portion therebetween. When the balance of
forces only at the contact portion in the state that
pad 102 is contacted to the connector 152 immediately
before the completion of mounting, is considered, it
is such that reaction force (a upward force in the

25 vertical direction) applied by the connector 152 to
the pad 102, balancing with the mounting force applied

downwardly in the vertical direction, involves a



When the ink container 1 is pressed down toward the nounting conpletion
position where the first 10 engaging portion 5 is engaged with each ot her,

t he second engagi ng portion 6 and the second | ocking portion 156 are engaged
with each other, and there arises a conpornént 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

provi ded and asoipatedPofbide SOMAEOtuA ddifdDUEdib e tEELIddn

container. In a ectrical connecting portion is at a position

high fromthe Hodt9gaSife £id26hd NConicEON BNET THARG HJIY iiieh tHie

liability of the l'eaked ink reaching there is small. Furthernore, the

optical axes t@yef Opidesds refiel igibtcopeLinénridmmm tieward Otlg@d toward the
eyes of the user can be assured. In this manner, the structure and

arrangement 25neintiegetenpléetidn Coowbtiomyg qordddit ties cs £ btk above i s
advant ageous fromthe standpoint of assuring the optical path in the case
that first dighdneaihét ngousfipgrfonee 104r | slersexh dat hcdmmechiodi rst |1 ght
receiving portion, for the eyes of the user, in addition, fromthe

st andpoi nt of béatweegnthedsubstrate rangdi tkel ¢corneoteni hersmalht isg force,
assurance of the electrical 5 contact state and the protection from
cont ami nati on Whah eperathkblyimky 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 coﬁnecting
portion is at a position high from the bottom side of
20 the ink container, and therefore, the liability of the
leaked ink reaching there is small. Furthermore, the
optical axes toward the first light receiving portion
210 and toward the eyes of the user can be assured.
In this manner, the structure and arrangement
25 of the electrical connecting portion described above
is advantageous from the standpoint of assuring the

optical path in the case that first light emitting



The structure of the nmounting portion for the ink container in the first
enbodi nent or the nodified exanple is not limted to that shown in Figure 6.
10 Referring to Figure 8, the description will be nade as to this point.
Figure 8 is a perspective view (a) of anotHer exanpl e of the recordi ng head
unit for executing the recording operation while being supplied with the ink
fromthe ink container, and a carriage 15 for carrying the recordi ng head

unit; and a pegspecshVeoYi £¥ Wbed ehoh ok NknEORL ph Nl f19t CREEE P NG t he
carriage. As shown in Figure 8, the recording head unit 405 of this exanple

is different froptibRserdROLRET e¥ds 160) tElesesébedines@aNbed®| ecromt hat it
does not have the holder portion corresponding to the ink container front

si de, the secotie!| eE&kn@gopettbPNtle mignTondecdéOrthd heeqeroedi dgkhead unit
405 is simlar to the foregoing one in the other respects, the bottom 25
si de thereof icoptainededmnouhhing fokce ntasscance opetheageléFtticad
connected with the ink supply port 7. The rear side thereof is provided with
the first 538 tonkaoy pvateoand5Sthe gprotéet bowkfsomecostanbrateonwi t h an
el ectrical contact portion (unshown) for signal transm ssion. On the other
hand, as shownwbyh(bhei hegkgdr &nk;
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



5 the carriage 415 is novable along a shaft 417, and is provided with a

| ever 419 for

portion 418 connected with the electrical

head The carr

fixing the recording head unit 405, and an el ectri cal

i age 415 is also provided wt3g 10 a hol der portion

corresponding to the structure of the ink container front side. The

| ocki ng porti
connector, ar

in Figure 8,
t hi s manner,
of Figure 7,
i ntroduction
connector 152
Recor di ng Dev
of an ink jet
f or egoi ng. Fi
mai n assenbly
the printer 2

10

15

20

25

0

cont act

contact portion of the recording

second

on 156, the connector 152 and the wiring portion 159 to the
e provided on the carriage side. Wth this structure, when the
recordi ng headlaskimgtPapbien HpdintaRd okhe Headkrsidgels 1Browkdedown

the nounting portion for the ink container
t Wit Baghn t fite

by  (b)

I s established. In
ErhCoOpEaat i RO WP n(URSRE¥WR ) oFOF o t he exanpl e
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oPLARA

§6aSIISS PR connect i on between the pad 102 and the

, are establishe and the nountin eratiqn i.s conpleted. 1.4
i ce (Fi gfFed é’%ahefo .an%B ﬁS;tT l?wg g’&o@)gﬁno:ﬁi bres Sear ance

I've view O

TP LS 200e B AL g b D L I P00 S e esry beghanybhe
g?%figﬁglwgﬁ%g%9£é9e9 hngPgP-f%gin theﬁ§%€$§&gn§n Figure 17,

a sheet

Sp € prin

I's e | ment conpri ses mar n asse
head unit 405, and an electrical contact portion 418

connected with the electrical contact portion of the

e

recording head. The carriage 415 is also provided with

a holder portion corresponding to the structure of the
ink container front side. The second locking portion
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
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
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).

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



5 discharge tray 203 at the front side of the main assenbly, an autonmatic
sheet feeding device (ASF) 202 at the rear side thereof, a main assenbly
cover 201, and other case portions which cover najor parts including a
mechani sm for scanningly noving the io car¥iage carrying the recordi ng heads
and the ink containers and for effecting the recording during the novenent
of the carriage. There is also provided an operating panel portion 213 which

i ncludes a dis Vi i ! L Ret di S t 15 printer
irrespective o?ﬁﬁhgfﬁgggyhgﬁng?%egsggﬁbﬁiﬂ%oéiféﬁzf%I%gtﬁﬁogéépgﬁed, a main

switch, and a ge§&teSW §&hopen. As shown in Figure 10, when the main
assenbly cover 201 is open, the user can see the novable range, 20 the

nei ghbor hood thereof Wy ghadl rieFitdird acnor dinkg praad enizdool @F amdd he ink
containers 1K, 1Y, 1M and 1C (the ink containers nmay be indicated by

ref erence nunes@bodimens! ¥okiptes8af hemainrassembie ty) shéatt his enbodi nent,
when the nmain assenbly cover 201 is opened. 25 A sequence operation is
carried outs sodikeharger tage 203 at dhéofirbntasige cofreshéomahe center
position ("container exchanging position”, shown in the 40 Figure ), where
t he user can dassémbilyk apnantomatigchheginfeedinatdenice (ASBF)i RE2

In this enbodi nent, the recording head (unshown) is in the formof a chip
mounted to theat EbBeorgargshéadthareofosa Bainecapoembhy coveheZPdspective

i nks. The recording heads scan the recording material by the novenent of the
carriage 205, @0fi A§hGRi EASEhROFEABPEi WE1iABaB_VeF eBRIPHRePRRkSt 0 ef fect the
printing. To do this, the carriage 205 is 10 slidably engaged with the
gui di ng shaft 2B91WAirE 8xPerBarLs™ AT SGARRLRFLECTPBhREnERGOf, is driven

by a carriage notor through a driyve transm.ssion chani The recordin
hgads cor r K5 pofidFhRaes Fﬁgrﬁ}HQ,tﬁFaHGCEF Bpﬁcﬁ?aaglPBaL%ﬂ%géﬁﬁa and cyag)

I nks 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



15 eject the inks on the basis of ejection data fed froma control circuit
provided in the nmain assenbly side through a flexible cable 206. There is
provi ded a paper feeding nechanismincluding a paper feeding roller, a sheet
di scharging roller and so on to feed 2() t#he recording material (unshown)
fed fromthe automati c sheet feeding device 202 to the sheet discharge tray
203. The recording head unit 105 having an integral ink container holder is
det achably nounted on the carriage 205, and the respective ink containers 25
1 are det achafiigunsunt.ewhere Hde asenligan Moadheniink @ONtEARLT t he recor di ng
head unit 105 can be nounted on the carriage 205, and the ink container 1
can be 41 nmofHdRMHLIGOREETIAEhPhddre Jiike-105. In this enbodi ment, the

ink container 1 is, therefore, detachably nountable to the _carriage 205 by
way of t recording hedB GRif ¢BBodimeRfdi thenresyradbndt PRIt 5 ink contai ner

1 to the recording head unit 5, the liguid._supplyi ystem of the present
invention is e‘éi‘h%?qvé"ﬁedl.s {n “the ftqiﬂi g @*‘géﬁ/"ﬂ}qﬂ:ﬁfo o ptltpﬁti ng
operation, _the recordi ng head. sca e recording..material by the 10

above- descri be’if‘?ﬁff%’r%t _,eadﬁrqrﬁgt \Ikhq} th THe TECor 'rfﬁgetf%;%c!? ej ect the inks
onto the recc"fﬂ%ﬁbé?ﬁ&ﬂ'fﬂké" SBEGQECBQ%iB c %%b%gs%%nat dth of the

recordi ng mat eri correspondi ng to the range he "éj’ection outlets of the

recording headeddh @idg Tafer il g9 BRLVREVeReREBE! RAcORELA LG 3R (Ne

next scanni ng operati paper” f eedi ng nechani sm recordi ng

mat erial thr o%&&rﬂgﬂ@rm@%&ﬁﬁf?%%g 4k t{ht oW dth. In
i

this manner, the recording is sequentially effected to cover the entire 20
area of the recorsbnorH@tEFimtind\" @od ROhi@) ehet RarFawR@Enios arge of the

recordi ng head by the novenent of the carriage, there is provided an
ej ecti on ref r eshi db i éndgagddiGiitgh ceRs §ofd e et heo Bivdtesch
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



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
time intervals, and are subjected to the refreshing process including 42
the prelimnary ejections or the |ike. 41 The recording head unit 105
havi ng a hol der portion for each ink container 1, is provided wth a
connector corresponding to each of the ink containers, 5 and the respective
connectors are contacted to the pad of the substrate provided on the ink
contai ner 1. ByYRed hetRYKPPTLING oAb Hd L& I &&dS of the LEDs
101 in accordance with the sequence which will, be escrgggg hereinafter in

b
conj uncti on ofSPQYtRen. (the 1k Fntyiner d dfy, Hhere Nor e
ticul ly, t,t t ai h it i nk i
rount of an i Rkt adiRE PR RS aBLE R0 Y S Hn " L K e hor 1 i s
i hed I i i f. 15 i . i 1.
adj acont Lo ar et EEhgihedd nfePloss o B¥ldont o iR € e S

ref reshi ng uni {ok Sopkoxided 1 acdi sl LLAMal Al aduper Lo, 240; havi ng a

i ght receiving elenent 1S provide en t cont ai ners

1 pass by the {} 1dr§G§# ' 20, DP&h 1 gg€ ddiee Mysdepiofighe carriage
205, the LEDs 101 are s ¥%ﬂ§% %%, andgﬁhe i%ﬁ% I's receivedobylthe first

l'i ght receivinggpgsiisRea210 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 purghlg ithe @eiot@dng Brapetheh ngxaperatalont,heneont ro
for the turn-on of the LED or the like, the LED 101 of the container is
swi t ched on recording head scan the recording material by the
10 above-described movement, during which the recording
heads eject the inks onto the recording material to
effect the recording on a width of the recording
material corresponding to the range of the ejection
outlets of the recording head. In a time period
15 Dbetween a scanning operation and the next scanning
operation, the paper feeding mechanism feeds the
recording material through a predetermined distance
corresponding to the width. In this manner, the
recording is sequentially effected to cover the entire
20 area of the recording material. An end portion of the
movement range of the recording head by the movement
of the carriage, there is provided an ejection
refreshing unit including caps for capping the sides
of the recording heads having the ejection outlets.
25 Therefore, the recording heads move to the position of

the refreshing unit at predetermined time intervals,

and are subjected to the refreshing process including



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
ej ection of the recording head, by supplying control s data (control signal)
to the respective ink containers formthe %fain assembly side control circuit
t hrough the flexible cable 206. 10 2. Control System 2.1 General
Arrangenent (Figure 11): Figure 11. In Figure 11, the control

circuit 300 exggdtSse fahnPFPCEFSELDonE! GF | e tPLk&E printer and operation
15 control. Mre particularly, a CPU 301 carried out processes which will be

descri bed herei nafter pha GRRoHAANigOhedd Mnfitguns having QURS1ERL N
accordance with a programstored in ROM 303. RAM 302 is used as a work area

in the processpexeion i Hor odatheiflPlbSRiair@As] schenpioeidéd whohnai n Fi gure
11, the recording head unit 105 carried on the carriage 205 has recording
heads 105K, 10&0hnd®bdt avdrit®@sponding taveaeh pbfirthe tinkfcepeainensput! et s
for ejecting black (K), yellow (Y), magenta (M and cyan (C inks, 25
respectivelsy. @mndt tiee hoéspecbive heonrectoirngaheadonbactddstoi tike cpadai ners
1K, 1Y, 1M and 1C are detachably nounted corresponding to the respective
recordi ng of the substrate provided on the ink container 1. By
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
1l is switched on or flickered. This applies to each of
15 the ink containers 1. Adjacent to an end portion which
is opposite the position where the refreshing unit is
provided, a first light receiving portion 210 having a
light receiving element is provided. When the LEDs 101
of the ink containers 1 pass by the light receiving
20 portion 210 by the movement of the carriage 205, the
LEDs 101 are switched on, and the light is received by
the first light receiving position 210 so that
positions of the ink containers 1 on the carriage 205
can be detected on the basis of the position of the
25 carriage 205 when the light is received. In another

example of the control for the turn-on of the LED or

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



44 heads. The colors of the ink or the nunber of the ink container is not
limted to those, and the sanme color inks with different density may be
used. Each of the ink container 1, as described 5 hereinbefore, is provided
with the substrate 100 provided with the 4D 101, the display contro
circuit therefor and the pad (electric contact) or the like. Wien the ink
container 1 is correctly nounted on the recording head unit 105, the pad on

the substrate 4001 oubs, cEntacted Lo {he.copnecLery ppavhogd gerggponding to

each of ink co S € Técordi ng head uni e conneéect or

(unshown) pr O‘%ﬁﬁggﬁﬁg*h&gﬁ%éé‘?ﬁo@ i oh N€ Gl giorf?ﬂ'xf& | 13,300 provided in

the main asse , are e rcally connected tor 15 transm ssion of

signal s throughytBecbhexibhe1 52Y Ct80fne FUEAPEEIOFSr Diet gk mOUNting Of the
recordi ng head unit 105 on the carriage 205, the connector of the carriage

205 and the cogheet@bnobrt fRe! P68 L NAghREEAUNbY é@ﬁpﬁ%\?nﬁ' eshtireal Iy
contacted with each other 20 for signal transm ssion. th such a structure,

the signal ss canaba {Eaneblit edghalyees the sespeetiger ekt c8ABadhetbe main
assenbly side and the respective ink containers 1. Thus, the control circuit

300 can perfor fothethaninadh &8semblf- sndendonotdl otit&EitntRboaghor dance
with the sequence which will be described hereinafter in conjunction with
Figure 25 - Fi gheef2éxible 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



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

si gnal connection between s the driving ci*cuit and so on provided in the
recordi ng head, and the control circuit 300 in the main assenbly side. Thus,
the control circuit 300 controls the ink ejections and so on for the

respective reopraidn eado b ATNG S inhal 1bhl: keeehnia PO itie AR di sposed

adj acent one e end portions of the novenent range of the carriage 205

receives |ightedgomidie {EMJOL Qhitdie ke f¥d 2IdKd the Mkhe oA

I ndi cative of the event is supplied to the control circuit 300. The 15

control circuifnddGyias ﬂffe:b&l@mép@ﬁ e ebdaided, responds to the
signal to discrimnate the position of the ink container 1 in the carriage

205. In addition, an gaedder thel enk0%ohtaphev d¢dasl asgcthidedovenment path
of the carriage 205, and the carriage 205 is 20 correspondi ngly provided

wi th an encodeiesensiosfddd, Tdheprieridéd omitsh gtied dbstwasens®y i s supplied
to the control circuit 300 through the flexible cable 206, by

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

10 1is contacted to the connector provided corresponding
to each of ink containers 1 in the recording head unit
105. The connector (unshown) provided in the carriage
205, the control circuit 300 provided in the main
assembly side, are electrically connected for

15 transmission of signals through the flexible cable 206.
Furthermore, by the mounting of the recording head
unit 105 on the carriage 205, the connector of the
carriage 205 and the connector of the recording head
unit 105 are electrically contacted with each other

20 for signal transmission. With such a structure, the
signals can be transmitted between the control circuit
300 of the main assembly side and the respective ink
containers 1. Thus, the control circuit 300 can
perform the control for turn-on and -off of LED in

25 accordance with the sequence which will be described

hereinafter in conjunction with Figure 25 - Figure 27.

The control of ink ejections of the recording



whi ch the novenent position of the carriage 205 is obtained. The position
information is used for the 25 respective recordi ng head ejection controls,
and is used also for light validation process in which the positions of the
ink containers are detected, which 46 wil4 be described hereinafter in
conjunction wth Figure 17. A second light em ssion / receiving portion 214
I's provided in the nei ghborhood of the predeterm ned position in the

novenent range of .th c . ag &%5, ' S | .emtting el emrent and
a light recei \E}i‘%agdsel g%wés%t a{%én%l ﬁ unac'%&llgins 0 %utépﬁg%%ﬂiﬁe& control circuit
300 a signal r ' ' E U 1Pf che the ink
container 1 ca%lﬁ%jdg%]h&?ﬂgﬂ%% ri%lge . e contér)o @% rclgelt't 300 10 can

detect the i nkogeBERbR% AP cQPridge DRSS S Gie LAhdEOIGE of gt ructure of
Connecting Portion (Figure 12). Figure 12 figure 20 Figure 20 shows

a structure of rStGR@MnY | REadl ik WOk SEKAL i AN SEB 155 OF Het wEBRed® the ink
container 1 and the flexible cable 206 of the ink jet printer in terns of

the substrate 4R @Fiviggi Bkr&@it 2aM@rsd.on providedsishew® in Figure 12,
the signal line wiring for the ink container 1 conprises four signal lines
In recording head, and the control circuit 300 in the

main assembly side. Thus, the control circuit 300

controls the ink ejections and so on for the

respective recording heads.

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 this enbodi nent, each of themis common for all of four ink containers 1
(bus connection). The signal line wiring for the ink containers 1 include
four signal lines, nanely, a voltage source signal line VDD relating to

el ectric power supply such as for an 25 op¥ration of a control unit 103 for
effecting light em ssion, actuation of the LED 101 in the ink container; a
ground signal line G\ND, a signal line 47 DATA for supplying control signal

(control data)y;ifiCyd &8sl BlA "ol O1hIPLOE OERSSom T ARo W0 0N and -off

of the LED 101 Tromthe control circuilt and a signal line CLK

theref or . SEach gl gy SUDS QU it YO0 ed il GOURAINY ol it s

controller 103 IS responsive to the signal supplied through the four

signal lines, apfl 8slLEEbLdPdedcCiHatRE! Rel nhEEROGE Cof Othde out put of the
controller 103. The foregoing is exanples in which to the ink container has

a m ni num nunbgre@étEHNNREL | PIsLPDOACLS, tREUndWémestichasy@npt ebhet he LED1O1
can be controlled, the information of the ink contai ner can be obtai ned,

and/ or the s nfearpiaga 2ah, bénobtdésed bightnemtttingtdlementvang &i m ng
chart which wll be
light receiving element, and it functions to output to
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



15 descri bed hereinafter in conjunction with Figures 15 and 16. 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
controll er which the present invention is4applicable to is provided. The
description wll be nade with an ink container as the cartridge, an ink as
the recording material and the light emtting diode (LED) as the |ight
emtting portion. As shown in the Fi 25 the contraoll uni t. 103

orovi ded | ¢ HEFEIRY AUBRIOANG, G b IRLGIAL SR by S a

sem conduct or SH?S ]E%Fe 120 V\:hd_%?? has a ey arra%/ 48 1033 (infor ITB.tI on
storing porti an e ta ®FISRSS 8 YRt circuit 103A

:ltb:t'bl té}os%‘*é“”ﬁ f?b%ﬂt&%%oa%d%%*%LE%ﬁﬁfeﬁ% %}ﬁ:’o d

: 6 ,
(o e a0 i g ol nlat, e T senerbly e o
noti fying gperatlon ERehWhiet kRQ ghbgggaggga b8 B?etﬂﬁnﬁhk array 1033 and

the reading 10 of the data. Figure 13 Is a b ock diagram and therefore, the

si gnal connectiOi bejdeem (Hes CONEE i rdl & 1o BAh dh L1 FRsPorsbeabl y side
and the substrate 100A of the ink container side, are shown in a sinplified

manner. Actualty, the@VeV@ial tHigp d othdduglat ehd etbi®r 1 gn&PNL iés si gnal
connector 110 in the naln assenbly side through the flexible cable 206 are

not transmtteghdidectdyloD ddustdrsie aie dpordsddr ®ntideowtipu€ ot ai ner,
but they are transmtted through an electrical contact portion for signal
transm ssion the controller 103. The foregoing is examples in which
10 the ink container has a minimum number of connecting
contacts, and with such examples, the LED101 can be
controlled, the information of the ink container can
be obtained, and/or the information can be obtained or
renewed, with a driving timing chart which will be
15 described hereinafter in conjunction with Figures 15
and 1l6.
2.3 Structure of Controller (Figure 13 and 14).
Figure 13 is a circuit diagram showing the
details of one embodiment of the substrate on which a
20 controller which the present invention is applicable
to is provided. The description will be made with an
ink container as the cartridge, an ink as the
recording material and the light emitting diode (LED)
as the light emitting portion. As shown in the Figure,
25 the controlling unit 103 provided in the

substratel0O0A- 100D on the ink container, comprises a

semiconductor substrate 120 which has a memory array



20 provided in the carriage 203, the electrical contact portion 157 on the
recordi ng head unit 105 side, or the like. The nmenory array 1033 is
in the formof an EEPROMin this enbodinent, and is able to store 25

i ndi vidual information of the ink containé#, such as information relating to
the ink remaining amount in the ink container, the color information of the
ink 49 therein, and in addition, manufacturing information such as a nunber

f the ink i d i {, nb th ike.. Th

"hformat o' oL Pt LRET RS Lot B ek T8 (Gt Rof S8 r ay 1035 5
corresponding o 1)) rgf’!é’:&d"éntffo'é‘&ﬁﬁ ecgi]!'é‘l%]{{'%.dﬁ#( g@ptainer. The col or
information is Used asS’ink container discrimnation i1 nformation (individual

i nformation) v@&g&%il{l%te)@?%ﬁﬁ%gggdapféfi I%ﬁ egnigtrgé;rﬂwc&%w th Figures

15 and 16 to identl nt al ner en t tails witten in the

menory array 1Pg9canGes 1 RRGAMrdNGIAR 193AMEN ddig AfdivAl i and

deact uati on of tﬁe LED 101 i1s controlled for the particular ink container.

The data W tt@dntfol h€afENPEN ERFSNgH 0BRe OF 1dwib EAabie 0306 tEFmR! Ude, for
exanpl e, the data indicative of the 1nk remaining anount. The ink contai ner

of this enbodi pR8t coRBreEseitrbedt hsoei obetins mair PEHmiE &10aé heo bott om
portion with a prism and when the renai ning anount of the ink 20 becones

smal |, the evesbntaolbehepiisplay deietigdobdytivearED 0f01 hehpougihn the
addition to that, the control circuit 300 of this enbodi nent counts the
nunber of ej ecLEDndriveredtBCofothrotfyinly nopématitomn the wmitingf the
ej ection data. The remai ni ng anount information
of the data in the memory array 103B and the reading
10 of the data. Figure 13 is a block diagram, and
therefore, the signal connection between the control
circuit 300 of the main assembly side and the
substrate 100A of the ink container side, are shown in
a simplified manner. Actually, however, the control
15 data fed form a control signal connector 110 in the
main assembly side through the flexible cable 206 are
not transmitted directly to the substratelOOA- 100D on
the ink container, but they are transmitted through an
electrical contact portion for signal transmission
20 provided in the carriage 203, the electrical contact
portion 157 on the recording head unit 105 side, or
the like.
The memory array 103B is in the form of an
EEPROM in this embodiment, and is able to store
25 individual information of the ink container, such as

information relating to the ink remaining amount in

the ink container, the color information of the ink



25 is witten in the nmenory array 1038 of the corresponding i nk container,
and the information is read out. By doing so, the nenory array 1038 stores
50 the information of the ink remaining anount in real tinme. The information
represents the ink remaining anount with Hfgh accuracy since the information
I's provided with the aid of the prism too. Also, it is 5 possible to use it
to discrimnate whether the nounted ink container is a fresh one, or used

and then reno V. wer source
voltage to thﬂ%%‘l ?rgalégrgséej&#:f ? e?n%ﬂ‘g‘g&%é EE %\/n Sid % gllcgﬁr)lal supplied
fromthe 1/0 COK Ods O Niithiber 034 {ife Anid éBrg&ir?é/P' pifcr@&@m@ 14pen the
signal supplied fromt O control circurt 103A1s at a high level, the

LED 101 IS in {hRoop-6t akke PFe WN@hd 915003 dradli  |18WyaUAlen t he LED
101 is in 15 the off-state. Designated by reference nuneral 113 is

a contact for f@ﬂ&eﬁfé@@téﬂnﬂ@@@ea@dﬂ@sQfoﬁfEhéiEE£Br¥ChifﬁyL£ﬁbﬁrlVer 102C
on the sem conductor substrate 120; 115 is a contact for connecting the

cathode si de 26opfespéndbhy ot thé heoDooUsEl theeiwk $tersd@nimotigelct or
substrate 120. Designated by reference nuneral 114 is a limting resistor

for determ ni ninla contebthesup@ieectdlor ham oIt orands ivsed e riindal |y
I nt erposed between the output side of the LED driver 103C and the anode

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 is written in the memory array 103B of the

corresponding ink container, and the information is

read out. By doing so, the memory array 103B stores



25 side of the LED114. The limting resistor 114 may be provided in the
substrat el00A- 100D on the ink container or may be built in the

sem conductor 51 substrate 120. Figure 14 a circuit diagramof a
nodi fi ed exanple of the substrate of Figur® 13. This nodified exanple is
different fromthe exanple of Figure 13 in 5 the structure for applying the
power source voltage to the LED 101, nore particularly, the voltage source

voltage is supplied fromtihe V| | t age source. patter rovided. i nside the
substrate 100 etﬁ8£?ﬁﬂatbﬁ?a? egﬁelf |sr%méf%%$§ %%% n?e%%eﬁ?g%e el enent s
I o constituting.the qﬁp%r ' N [ I 1T duct or
substrate 120 g #‘Qf oge eﬁ%é%ﬁ%%eﬁ c""‘(])e nec eﬁ]négwcﬂol%ﬁ élg# %é‘?}agmc%? ected to

the LEDIOL s gRbint s eATAEGH! A00600LACksHLS: LRECURELARaBLoh ES UTDET of

t he connecting contac y one Is signifrcantly influential to the

area occupi ed ?yoweeaem‘e‘ﬁneﬂet RiaSyPSthal frigh, €80l hal1LPsty¢ eduction of
the sem conductor substrate 120 is significant. Operation of Controller

(Figures 15 angodBib1Ei 86" 8sd5i0EEBr §i86FaMindE8 Whethersthet matifitedOFi gure
16 is atimng chart illustrating actuation, deactuation of LED 101.

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

15 the off-state.

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

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

25 side of the LED114. The limiting resistor 114 may be

provided in the substratel00A- 100D on the ink

container or may be built in the semiconductor



As shown in Figure 15, in the witing in the nmenory array 1038, start code
pl us color information, control code, address code, data code, are supplied
in 25 the order naned fromthe control circuit 300 in the main assenbly side
t hrough the signal |ine DATA (Figure 12) t®% the I/O control circuit 103A in
the 52 controller 103 of the ink container 1 in synchronismwth the clock
signal CLK. The start code signal in the start code plus color information

i ndi cates the ng%gkggeoizshe series of the data signals, and the 5 col or
informati on signal Ts effective to identify the particular ink container

whi ch the series of d%ti%ﬁ}'egrl aarcq_r_rcq-gt %aﬁdgam of a mod¥¥idpwn in the

Figure, the color information has a co correspondi ng to each colors of the

ink, K o C Mangid oFhenb/ QueeeLask GE'Puihrd 084, COMPDAL GRod 181 &P! OF
information indicated by the code wth the color information stored in the

nenory array 183Bmpiet N8 GRErepBh@i PREMPEheSExafPly bE Fhgirar e3thg sane,
t he subsequent data are taken in, and if not, the 15 subsequent data are

ignored. |nsthtRecgbedetast, fohecapploingnthRenpowed seatespooltaget eot he
i nformation supplied fromthe recording device. By doing so, even when the

dat a signal istReppkEDedotonmmopkypaetatlilatriyhethakvobbagensoaréeom the main
assenbly side through 20 the common signal |ine DATA held in Figure 12, the
i nk cont ai ner tvolwhgehisheugpliedr Eromntken¥dDcunlbageospartky identified
since the data include the col or
pattern provided inside the substrate 100 of the ink
container. It is ordinary that respective elements
10 constituting the controlling unit 103 are built in the
semiconductor substrate 120 all together, and the
connecting contact means connected to the LED101 is
only the connecting contact 113. Reduction of the
number of the connecting contacts by only one is
15 significantly influential to the area occupied by the
semiconductor substrate 120, so that cost reduction of
the semiconductor substrate 120 is significant.
Operation of Controller (Figures 15 and 16):
Figure 15 memory array 103B of the substrate.
20 Figure 16 is a timing chart illustrating
actuation, deactuation of LED 101.
As shown in Figure 15, in the writing in the
memory array 103B, start code plus color information,
control code, address code, data code, are supplied in
25 the order named from the control circuit 300 in the

main assembly side through the signal line DATA

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



information, and therefore, the processing on the basis of the subsequent
data, such as the witing, 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)’ 53 As a result, (one) conmon
data signal line is enough for all of the four ink containers to wite the
data in, to actuate the LED and to deactuate the LED, thus reducing t he

required numbesoof Le. 31 898l o | BES- 10 Siidladle 1 oAl Ly pRrlsELROd, (one)

comon data si gha I'né i's enough rrrespective t he er o

cont ai ners. opith Eﬁ% éfﬁ&%ﬁ%ﬂ%ﬁégu$ﬁK15@H€“§ﬂ&¥¥'éﬂdé“gkﬁhéﬂ i s

enbodi nent an actuation | o and deactuati on of the

LED which vi || the geaptib6depIatnabist. 1ARSnRRARANMIREIES O8RS for for

access to the nenory array, is, for reading out of the nenory array and
witing therelBegiﬂlﬁbeoﬁwtﬁengeﬁﬂegabeﬂnet@@t&“%i@hspgﬁ andl eMe the col or

15 information code for identifying the ink container. The next code, i.e.
the address cogdelondiffbenationddignali st EEFORIDVY B6 I Bfehbifhi thet he dat a
are to be witten in, and the last code, i.e., the data code indicates the

content of infpanaiéunaroibk eontatner nwh26h nthéi seehbodofre@atat hese codes
correspond to the conmmands fromthe recording device. The content indicated
by the control stgueli araorelahedetiot o t he exanpl e descri bed above, and, for
exanpl e, control codes for verification command and/or continuous 25 reading
command may be added. As shown in the Figure, the color information
has a code corresponding to each colors of the ink, K,
10 C, Mand Y. The 1I/0 control circuit 103A compares the
color information indicated by the code with the color
information stored in the memory array 103B of the ink
container per se. Only if they are the same, the
subsequent data are taken in, and if not, the
i5 subsequent data are ignored. In this embodiment, the
color information corresponding to the information
supplied from the recording device. By doing so, even
when the data signal is supplied commonly to all of
the ink containers from the main assembly side through
20 the common signal line DATA held in Figure 12, the ink
container to which the data are concerned can be
correctly identified since the data include the color
information, and therefore, the processing on the
basis of the subsequent data, such as the writing,
25 reading of the subsequent data, actuation, deactuation

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

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



For the reading operation, the structure of the data signal is the sane as
in the case of the witing 54 operation. The code of the start code plus
color information is taken by the I/O control circuit 103A of all of the ink
containers, simlarly to the case of the wsiting operation, and the
subsequent data signal 5 are taken in only by the /O control circuit 103A
of the ink container having the sane color information. Wat is different is
that. The read data are outPutted in synchronizmwi th rising of the first
clock (13th clazkaiveFiliur el @) aderamon hdataidsgnal slirgiimagred®y 10 t he
address code. Thus, the I/O control circuit 103A effects control to prevent

i nterference ofo¥ helk el the aLW¥ hinkotortaingns %o graltevEhe tddt@h the data
signal contacts of the ink containers are connected to the commbn (one) data
signal |ine. 15rER®1228 g HRWHRe DD gapd 49 depshuake pble %Pt nE%%t uati on
(turning-on) and_the deactuation %éurning-off) of the LED 101, the data
signal of the SPAPEIRGJENGI ERILLFEY PHRRFReRT of¢ sS3973E LH¢StoAhe 1/ 0

control elrctl b 10 UL BB Uikazlgpsh | 16, NTA SR omANE, JpLp, sssertly
comtainer 1 1868k 1, o 00ch Pechashaceled e che el Bl o, g0 (he

subsequent |y, ﬁt%@ngigected only for the identified ink container. The
control codes for the actuation and the deactuation, as described herei nbef

ore in conjunction w tay EHWHE 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



55 15, include one of ON code and OFF code which are effective to actuate
and deactuate the LED 101, respectively. Nanely, when the control code
indicates ON, the /O control circuit 103A outputs an ON signal 5 to the LED
driver 103C, as described hereinbefore in5donjunction with Figure 13, the
out put state is continuously maintained thereafter. On the contrary, when
the control code indicates OFF, the I/O control circuit 103A outputs an OFF

[ | to the LED dri lg 103 h t put te | ti I
mai nt ai ned 1 hePRETEEROR T dhe e Bl FOATIE RS B A Heact uat | on of
the LED 101 is, aft 7th cl f_th I K f h .1h t
signals. I n {ﬁﬁg Qgé%Féo%?lgﬁfgﬁi?g eé€h$ﬁ / I%%%Q%%§a€%r$%k£cg%?§iﬁer whi ch
the left t d ' I i | L LSt ] R , ~Ehe LED
101 of the bl agk Thk REcshFa Ry chTcafnolel s LAFTAELY oFo ORE 12ER: ok Pt on

of the second fabaysigah bRELEELER, TBAE R, | Slndbadant [ Aerg 0Bt pahLCode

i ndi cates 20 actuation, and therefore, the LED 101 of the i1 nk container is

swi tched ory whitg £ARehEDh18A19f vihené Nk /& comtAbDeEirEukEPioBA O State.
The control code of the third data signal nmeans instruction of deactuation

and only the LERel@AkObohbgih8k Ka¢Dn§athe'samie 280 U8ACipbeMation. As
w || be understood fromthe foregoing description, the flickering control of
the LED is 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



56 acconplished by the control circuit 300 of the main assenbly side sending
repeat ed actuati on and deactuation control codes alternately for the
identified ink container. The cyclic period of the 5 flickering can be
determ ned by selecting the cyclic periodf the alternating control codes.
2.5 Control Process (Figure 17 - Figure 23): Figure 17 is a flow
chart illustrating control processes relating the nounting and denounti ng of
the 10 ink contai ner according to the enbodi mrent of the present invention,
and particul arly. shoetudeconet afit PHcode aRAPIRt¢ote coviel|a¥er the LED 101
of each of the ink containers 1K, 1Y, 1M and 1C by the control circuit 300
provi ded in theffefhivestabagtyntie and TdeagterERstRYINP i HOFi gure 17 starts
in response to the user opening the main assenbly cover of the printer 201
(Figure s9, 1o¥efPReehivelyet Mamaivhy “hes e SARtRT SOk&indifdtahe

rocess is started,.  the ink container i npunt ed or denobunted step S101.
P ON, the I/O controf circuft 183& outputs an 6N sggnai P

5 to the LED driver 103C, as described hereinbefore in
conjunction with Figure 13, the output state is
continuously maintained thereafter. On the contrary,
when the control code indicates OFF, the I/0 control
circuit 103A outputs an OFF signal to the LED driver

10 103C, and the output state is continuously maintained
thereafter. The actual timing for the actuation or
deactuation of the LED 101 is after 7th clock of the
clock CLK for each of the data signals.

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

15 1ink container which the leftmost data signal
designates is first identified, and then, the LED 101
of the black ink K container is switched on. Then, the
color information of the second data signal indicates
magenta ink M, and the control code indicates

20 actuation, and therefore, the LED 101 of the ink M
container is switched on while the LED 101 of the ink
K container is kept in ON state. The control code of
the third data signal means instruction of deactuation,
and only the LED 101 of the ink K container is

25 deactuated.

As will be understood from the foregoing

description, the flickering control of the LED is



20Figure 18 is a flow chart of a nounting and denounting process of the ink
container. As shown in the Figure, in the nounting or denobunting process,
the carriage 205 noves at step 5201, and the information of the state of ink
contai ner (individual information 25 thereef) carried on the carriage 205 is
obt ai ned. The information of the state to be obtained here is an ink
remai ni ng anount or the like which is read out of the 57 nenory array 103B
together with the nunber of the ink container. In step 6202, the

di scri mi nat i orA¢eomReshed thy vihe meentrel @rGlide IS eleddiedtdde i nk

cont ai ner exchange position having been described in conjunction 5 with
Figure 9 or nossembly sidg¢seniinggpreateqd petiatdomiandion is

affirmati ve, step 6203.is executed for i cont ai ner_nounting confirmation

contror | F purdShetdRtien | GAFEHAT roddin, dhr R e ete " Tooot i ng

confirmation control .. First, in step 530 a paraneter .NJndi gative of the
& ¥ 3, U,

number of the T ?P%Jo%% nJer?kc%?rﬁ% o t |l&§epf6§ €and a flag F

hunber of the T HCRORERY et € SEe AR i FREPHE MM OV T e
to 4 since tha% : &rontﬁQeai‘g%r&%iﬁ eSSt +S1 g?(fd%s C, M Y). Then, four

flags F (k), - 4 are prepar hey are nitialized to zero. In
step 5302, a variabl e AR efnkheif P3dcess (Figure 17 - Figure 23):

Figure 17 is a flow chart illustrating control
processes relating the mounting and demounting of the
10 ink container according to the embodiment of the
present invention, and particularly shows the
actuation and deactuation control for the LED 101 of
each of the ink containers 1K, 1Y, 1M and 1C by the
control circuit 300 provided in the main assembly side.
15 The process shown in Figure 17 starts in
response to the user opening the main assembly cover
of the printer 201 (Figure s9, 10) which is detected
by a predetermined sensor. When the process is started,
the ink container is mounted or demounted by step S101.
20 Figure 18 is a flow chart of a mounting and
demounting process of the ink container. As shown in
the Figure, in the mounting or demounting process, the
carriage 205 moves at step S201, and the information
of the state of ink container (individual information
25 thereof) carried on the carriage 205 is obtained. The
information of the state to be obtained here is an ink

remaining amount or the like which is read out of the



20 relating to the order of nounting discrimnation for the ink container is
set to "1", and in step 5303, the nmounting confirmation control is effected
for the Ath ink container. In this control, the contact 152 of the hol der
150 and the contact 102 of the ink contairsgr 25 are contacted with each

ot her by the user nounting the ink container to the right position in the
hol der 150 of the recording head unit 105, by which the control 58 circuit

300 of the main assenbly si as descri bed herei nbef ore, identifjes the
Cok oot a1 nor TeRORE S 10iB Ras S OReT  Yir: Hoa MR EF raf | SRe T bk he 1ok

t ai , d the. col i nf td t in the 5 . 1038 of
Che rdont i ot RORTHREr 148 SO 1y Hoat iRt AR e ore TG A 1 on f or
the identifi ' ' t . I'n thi
cont ol procests PREEHPECHHE arPLab0c G (EBME I tuRTtpBtaBRES. 1110

d I i nf ] j ' : LAf j d d
out after the SFarthdF pRpEtloR ARE1AG RN ASRPLLR! A TEON FnBEISALY | 2

i nformation, haye Reﬁ? aphLeqt 9rrgad out, the color information has been 15
di fferent fron1tﬁe a ?eady read out piece or pieces of information, it is

then discrimnated thaly ighe GAHANYE Fhd E Hidfinadi@nstd on is nounted as
the A-th ink container. Oherwise, it is discrimnated that A-th ink

container is ngtcipratede, Hetep £DPe320s" éxébute@presenhr 88hyaiherorder of
di scrimnation of the ink container, does not represent the order indicative

of the nount edmpastingncohfibmati&ncoshatroer. Wien the A-th ink container is
di scrimnated as being correctly nounted, the flag F 25 (A (the flag
satisfying k= An anongitdwerepricparedc flags dhlaag Ehdwinddn dgtaisl sgteto " 1"
in step S305, as described hereinbefore in conjunction with Figure
10 mounting confirmation control. First, in step S301, a
parameter N indicative of the number of the ink.
container carried on the carriage 205 is set, and a
flag F (k) for confirmation of light emission of the
LED correspondingly to the number of the ink container,
15 is initialized. In this embodiment, N is set to 4
since the number of the ink containers is 4 (K, C, M,
Y). Then, four flags F (k), k=1- 4 are prepared, and
they are all initialized to zero.
In step S302, a variable An of the flag
20 relating to the order of mounting discrimination for
the‘ink container is set to "1", and in step S303, the
mounting confirmation control is effected for the Ath
ink container. In this control, the contact 152 of the
holder 150 and the contact 102 of the ink container
25 are contacted with each other by the user mounting the

ink container to the right position in the holder 150

of the recording head unit 105, by which the control



59 16, and the LED 101 of the ink container 1 having the correspondi ng col or
information is swtched on. Wien it is discrimnated that ink container is
not nounted, the flag F (A) is set to "0" in step S311. 5Then, in step S306,
the variable An is increnented by 1, and is8 step S307, the discrimnation is
made as to whether or not the variable An is larger than N set in the step
S301 (in this enbodinment, N=4). If the variable An is not nore than N, the
process 10 subsequent to step S303 is repeated. |f it is_discrjm_nated as

: p ) ' .
bei ng | arger tfaRCHLtt RROBENERRgMEIRT RPREPPLR Bbfer ofShdesSEEEReEonpl et ed

for all of fo I nk containers. Then, ip step S308, the discrimnation is
made as to mhg ﬁé?lﬂpeEBthhéaﬁﬁFﬁgigsggggnbﬁ§ centringy bg %hean olpenI

iti h ' f f . | bl
Cover 15 in a GPoctaiebaraatHhEbinRheARptctafrne Eip PReath EB°
_ _ B2l e TEbuFREdFe ThE
Phat user has BREPSesH)Pnetgoyap sPLRE. SHECRILEFSR RELER AR PRR cont ni ver s

229 POt ”quteﬂeﬂﬁrgkgrggg EbﬁBGBkytﬂBUEESHEiEEEQ’c&HEéﬁEFQCﬁﬁs operation is
npl et ed. en, On the contrary, the nmaln asse y cover 201 is
di scrimnated ggqhehR9a?RgNrkAal BEtSt 8hedWhor information for the
identification is not used for the already read out
one or ones. In this control process, the
discrimination is also made as to whether or not the
10 read color information is different from the color
information already read out after the start of this
process.
In step 5304, if the color information have
been able to read out, the color information has been
15 different from the already read out piece or pieces of
information, it is then discriminated that ink
container of the color information is mounted as the
A-th ink container. Otherwise, it is discriminated
that A-th ink container is not mounted. Here, the
20 "A-th" represents only the order of discrimination of
the ink container, does not represent the order
indicative of the mounted position of the ink
container. When the A-th ink container is
discriminated as being correctly mounted, the flag F
25 (A) (the flag satisfying k= An among the prepared
flags flag F (k), k=1- 4) is set to "1"” in step S305,

as described hereinbefore in conjunction with Figure



25 the discrimnation is nade 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 swi tched on or
not. If it is 60 discrimnated that at |east one of the LEDs 101 is not

swi tched on, the process subsequent to thégstep S302 is repeated. Until the
user nount or correctly remount the ink container or ink containers of which
the LEDs 5 101 are not switched on, the LED of the ink container or

containers i s sai t&@0kio8, LBHCL 6 NeoPT PRESEnIONSSPEA Diled S1 EREER§ ke
In an alternative, if step S309 discrimnates that not all of the LEDs are

swi tched on, tderrégpbrdihg €616EDiRfoLibEiéH &id | swkesesd tén NotwHen t he user
of the fact the there is at | east one unnounted or inconpletely nounted (the

contact 152 ofit hesha@iderindfated thetcimt acontdPnei ivendtkmeomtedper 1 are
not electrically contacted to each other) ink container. 15Wen all of the
LEDs are discritmenfiiag Bs(dihg setttbetiobninastep nd31lkndi ng operation is
carried out in step S310, and this process operation is conpleted. Then, the
process retsurns to t h@hemocdgsistepr Gd0one thieomarilabliegdme i88. Fi gure 20
shows a state (a) in 20 which all of the ink containers are correctly
nmount ed at corirexrepertedoby, lanandhtnester, S3GE, LEm Giscruimiratiened on,
respectively. Referring back to Figure 18, after the ink container
mount i ng conf i +Fremade é%nt?owh?ghéﬁ opongtjEhe 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 S$308, 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



25 executed in the above-described manner, the discrimnation is nade as to
whet her or not the control is normally conpl eted, nanely, whether or not 61
the ink containers are properly nounted, in step 5204. If the nountings are
di scrimnated as being normal, the displayi®hg 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 sho I n. Figu . en.t %959 | t ting is
discrininated,d%?%F | %ﬁ€3 ndh %v%%eig%&gﬁgmgﬁgﬁa |%g poé??%% §i29¥€
flickered oran exann. | ?gg] t hty endi ng
Is carried out?ﬁ%ﬁég%%eﬁ?’t%@edgg?géggnégg u H%nﬁﬂgobg%%ggggéggé%%tine shown

i Figure 17. ylepopher 6! Nl diS GRIMMBRHCHUHN it MRSEIE Wielhdip rol s

the printer, ng abnormality splay 1s al so effecte

di splay of 15 {he Pfk SéSMtLPREPUSEYink containéfs AW dH, thbengbhe ink
contai ner seating process of step S101 is conpleted, the discrimnation is

made as to swheiieraps Nt $HWELEREALSRY Bhe JEBDUSE | fi9e PIRKESSNtEIRELPEN | Y
conpleted in step 5102. 20 If the abnormality is discrimnated, the process
operation wai térfeéntaeneseris oswpPeshédconpi an@stieabpyocoyer 201, and in
response to the opening of the cover 201, the process of the step 5101 is
started, so thaperation is repeated.

In an alternative, if step S309 discriminates
that not all of the LEDs are switched on, the lighted
10 on LED or LEDs are flickered to notify the user of the
fact the there is at least one unmounted or
incompletely mounted (the contact 152 of the holder
150 and the contact 102 of the ink container 1 are not
electrically contacted to each other) ink container.
15 When all of the LEDs are discriminated as being
switched on, a normal ending operation is carried out
in step S310, and this process operation is completed.
Then, the process returns to the processing routine
shown in Figure 18. Figure 20 shows a state (a) in
20 which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all
switched on, respectively.
Referring back to Figure 18, after the ink
container mounting confirmation control (step $S203) is
25 executed in the above-described manner, the
discrimination is made as to whether or not the

control is normally completed, namely, whether or not



process described in conjunction with Figure 18 is 25 repeated. When
the proper nounting or denounting process is discrimnated in step 5102, the
process waits for 62 the user to close the nain assenbly cover 201 in step
5103, and the discrimnation is nmade as t®&lwhether 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
5105. In this gase, .if the closi

ng of the in_assenbly. cover %%}?'s
detected as o (B T R S P b Bh I Sob Tt e (5 e
i ; ¥ : : the. | {ai
oactuated. 17 endHolftifds S¢ dlifelimtndidn de Bid ottt @l ners are
di i m nat t t i t A ted
at the correct Pt (FledlaPilly &y RiERIISIPUIER HloE BINE e e

of 15 the ink 1165 SpSF €180t 2 BHCHs thadn €T d il Rt | ahs éi&ﬂ;??é, are made
pecul i ar depending on the colors of the ink contained therein for the

pur pose of sprexygdtindstdy $2¢5 CONtROARET diPiRdei HderOcitsd 2 NI
positions. This is for the sinplicity of 20 manufacturing of the ink

cont ai ner bodi @306 Thei@f eHi€, opEEi€ids PetpDSss bid | thye t&@dmbp K SWGRI ners are
nmounted at wong positions. The light validation process is effective to
detect such w DngFhgune i hy. amhero thet idbnoralitsr mefurdtimeeviant. By this, the

efficiency and | ow 25 cost of the ink container manufacturing are
acconpl i shed sdhseriminated: tkeudisplapimpkdetice comftiyerepenating t he ink
containers different from
portion 213 is flickered orange, for example, in step
10 S207, and the abnormality ending is carried out, and
then, the operation returns the processing routine
shown in Figure 17. When the printer is connected with
a host PC which controls the printer, the mounting
abnormality display is also effected on the display of
15 the PC simultaneously.

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

20 If the abnormality is discriminated, the process
operation waits for the user to open the main assembly
cover 201, and in response to the opening of the cover
201, the process of the step S101 is started, so that
process described in conjunction with Figure 18 is

25 repeated.

When the proper mounting or demounting process

is discriminated in step S102, the process waits for



63 each ot her depending on the colors of the ink. Figure 21 illustrates the
|l ight validation process (a) - (d). Figure 22 also illustrates
the light validation 5 process (a) - (d). As shown by (a) in Figure 21, the
novabl e carriage 205 first starts noving fezomthe | efthand side to the
righthand side in the Figure toward the first light receiving portion 210.
When the ink to container placed at the position for a yellow ink container

d he fi i gh L yi ' 210 ' | f
ctuating the EBD 837oFor ALo8) FhE, Faincorvanhby vavohi soft 88 PReBr der to
itch it f lLned ti tl the, 15 | _havi
been descri bedoLRocoRTnE R o LA FARERGhT 1 165 URGH PRCEO WEBBAER: Rbr i o
cen descri b i 3078”1 he .
Fecetvee tho | Rt CPPOROTRE £Bb 181o-ek3RaF Hbs! FPHEPORRPA; ook °17

di scrim nates %ﬂgtrgghlgoggggﬂgrdggﬁ%§g£§ag?g€t$% %%fi?ﬁag%&éeCEhQOSition'

Wil e noving the carriage as s y gure wheén t he ink

conBLEr B STEpRheL0g, BRsLibas Lo aggmRonBlpakiofopisLat SeTmEagPPOSEd
101 of the nmaggnpg.i Nkn COMisi fEe ] Sif 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



outputted to switch it on for a predetermned tinme duration, simlarly. In
the exanple shown in the 64 Figure, the ink container 1IMis nounted at the
correct position, so that first light receiving portion 210 receives the
light fromthe LED. As shown by (b) - (d) é@3n Figure 21, the light is emtted

sequentially,

Fi gure, al

whil e 5 changing the position of discrimnation. In this

of the ink containers are nounted at correct positions.

On the contrary, if a cyan ink_container 1C is erroneously nounted at a
position for £¥RyERLT ferenEtRd Phetha NFoIRTSHRIWNERS M5 in Figure 20,

the LED 101 of the ink container (1C which is oppqsed to_the first |ight
s Fohto

receiving portion 210F19Y%E: 2dcd

drages the | e et iPM nounted at

anot her position is swtched . As a result, the first light receiving 15
rbabive(Ehe

portion 210 doRS°THotS

ive |ight at the predeterm ned timng, so that

control circuit 300 di I nat t hat L ity h i
contai ner other than Fﬁé%F%LQ?onﬁgfhggl%%#?PF%%tQ%%n?&%%&r?%lﬁga§q§§genta

i nk cont ai ne

cont ai ner

| 0 ron sly mounted at a position for a cyan ink
%ﬁsg (%§ (cfgrh Figure 20, the LED 101 of the ink container

IMwhich is bpposed t gt Reolin” By [(a9hti ol 4GNS 100 RhieO ot kB 1leS NOt
actuated, but the ink container "1C nounted™at another position is

10

15

20

25

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
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
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
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
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



25 switched On. In this manner, the light validation process with
the control circuit 300 described above is 65 effective to identify the ink
container or ink containers not nounted at the correct position. If the
nmounting position does not have the correcéd4 i nk contai ner 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.

e 1 Bkt ko, SSRGSV R LR, iRt

discrimnation’i €r or mnot I'ON process

s properly coppLeted0r sBOLnhf B4 B106n: VEDe1 PEnDr BBEE16RNBAGLI 0N Of the

|l i ght validati I'Scrimnate spl ayrng de e in the operating

portion 213 i scbigiied ¥ReOieaht FPbnCKAEPLED. | MStaodd B0 and e

process ends. e ot her han the ending is discrimnated as being

abnormal , the dhsphguragadeving LighPe;openstted BeghbARidiByl, Swhhihekered
orange at step 8109, and the LED 181 of the ink container which is not

nounted at § hecrahgesy 2HePPobit2Bnand whiehikhafabe6n.i demtihied in the step
5105 is flickered or switched on in step 8105. In this manner, when the user

opens the mai nragaesh! gltover tR@linkheonsainessnatef médnekdt e i nk cont ai ner
which is not nounted at the correct position, so that user 25 is pronpted to
renount it to therectkrpokipdsnsi.on. Figure 23 figure 23g is a flow
chart illustrating a recording process according to the
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



66 enbodi nent of the present invention. In this process, the ink remaining
anmount is first checked in step 5401. In this process, an anount of printing
is determined fromthe printing data of the job for which the 5 printing is
going to be effected, and the conparison i nmade between the determ ned
anount and the remai ning amount of the ink container to check whether the
remai ni ng anount is sufficient or not (confirmation process). In this

process, the in %%QB%§$2{§}P?%§ %%ﬁtFﬁégigﬁ ggg%ggngﬁgggtggﬁﬁy the contro

circuit 300 on® n e 02, the

discrininationc$§tg%%§rgz%$€ﬁﬁgﬁﬁgg& £€e¥%gn@g£%é@ki |oﬁ9%§Wt if%sggéicient

to the printing or asrs o e confir process. If the

i nk amount is rﬁbualflj:gliégin%oso f?xzp&éé‘éif?&tgﬂgw?et&é h@%%é%i%i n step S403,

and the displ ayi ng e e operating portion ht ed green at

step S404 (nor gght&PHERImoulPed NEnOEEES, heRE coiot her resel inpf the
discrimnation at the 20 step $S402 indicates a shortage of the ink, the

di spl ayi ng sdevigft@inéhee PBEhEbLETy PRGEHOEA 28Bet s Eah CHET £deRt BNEE4I N the
step $S405, and in step S406, the LED 101 of the ink container 1 containing

the insufficiepy seguehtohlipeatblfatsngl th&eELEDs O6f 26heVbth8LdtRpeéabnor nal
endi ng) . Wth the above-described structure, even if there is no
di splay functiocolop fhk cenvatihagsdevi ce
In Figure 17, after the light validation
process in the step S105, the discrimination is made
10 as to whether or not the light validation process is
properly completed or not in step S106. When the
proper completion of the light validation is
discriminated, the displaying device in the operating
portion 213 is lighted up green, for example, in step
15 S107, and the process ends. On the other hand, if the
ending is discriminated as being abnormal, the
displaying device in the operating portion 213 is
flickered orange at step S109, and the LED 101 of the
ink container which is not mounted at the correct
20 position and which has been identified in the step
S105 is flickered or switched on in step S105. In this
manner, when the user opens the main assembly cover
201, the user is notified of the ink container which
is not mounted at the correct position, so that user
25 1is prompted to remount it to the correct position.

Figure 23 figure 23q is a flow chart

illustrating a recording process according to the



67 per se or
they are not used,

In a host conputer controling the recording device, or even if

the user can confirmthe information relating to the ink

contai ner by the display function provided in the ink container 5 per se. As

described in the foregoing,

with the struasure of the foregoi ng enbodi nents,

not only the remaining service life of the cartridge and the timng of

cartri dge exchange,

porti on.

but also the information indicative of the properness of

th ti be, | tified to th tjlizing the light emtti
rtion. The naMRTLBEnE TE i SOF (RReRRE HEATTRHORm O AEIS0RESPIT w de

rangi ng,

(Figure 2Zn? L Q%ngéggék%%x%ﬁé gﬁéébégé%ggﬁkéﬁ?% %Eg%?b§3 S# réﬁgggegoing,

the first eng
i nserted into

t he hol der, a”ﬁr&ﬁet%QK%PPﬂifﬁﬁﬁﬁ?ﬂaiéfr @;ﬁ?%aggytwﬁ{@hreﬁgtional pi vot

which is the inserte

di nents

is

“Photh PPt Ie o Rl AREY 0F TE £0F B e e Rln8L T 1 5 o

portion,

e pushin e I nk contal ner front

si de

down. V%en:ﬁucprfn€1ﬁ§01yr§oi§gee&'Qdeéfféa@e@9$5ﬁaoenéfcémﬁaﬁybéﬁrate 25

100 i s,
rotational
light 68

as descri bed

10

15

20

25

remaining amount of the ink container to check whether
the remaining amount is sufficient or not
(confirmation process). In this process, the ink
remaining amount 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
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 S$S404 (normal ending). On the
other hand, if the result of the discrimination at the
step S402 indicates a shortage of the ink, the
displaying device of the operating portion 213 is
flickered orange in the step S405, and in step S406,
the LED 101 of the ink container 1 containing the
insufficient amount of the ink is flickered or
switched on (abnormal ending).

With the above-described structure, even if

there is no display function in the recording device

: erei nbef “ore, the front side which is away fromthe
Pi Vo5, maded bbewééhsthéi @btefRLRed | AfoROf tand €49, and the first



emtting portion 101 for directing the light toward the first |ight
receiving portion 210, toward the user's eyes are integral wth the
substrate 100, accordingly. 5However, in sone cases, the preferable position
of the substrate and the position requiredshy the light emtting portion are
different fromeach other, depending on the structures of the ink container
and/ or the nounting portion thereof. In such a case, 10 the substrate and
the light emtting portion may be di sposed at proper positions. |n other

wor ds, they arEeﬁoFenQEeégaﬁiK?SFn?%@PﬁFeﬁj?ﬂngﬁeglﬁﬂhEP¢ recording Fjgyre

24 illustrates_structures of an inﬁscontainer and_a nnunting ortion thereof
(¢

according to 19€¥hGEnePTcRBERI AENEREY BRE PPESUREd; nbtRAPBRT (FAR - (c)). As
Shown by (o) B ERaiEe 28, LRk ekl ot S0t ot s et peny of i,
has a pad 602 B ThE Poneras, PaepPibn Priknatatthi AR SRk, SVRGaERetion co1 |
por t1 on 620 i sPaTsBased L T AL Y (he Foldiing: dRal Ml Grrect ed
leftward in thEtEhEUﬁEeaGEaEﬁatf@?eSBﬁaneﬁbéﬁﬁﬂghEQ raggeoRiyt BRecCarri age.

When the carriage comes to such a position, 69 the fight.enl ting portion
601 is control keflaifi®nfhabrieear digg deViag éhE‘@rEé?eOQﬁél ﬂherﬁﬂﬁiﬁﬁm ned

information relating to the ink container 501 fromthe content of the |ight
recei ved by thefl cgktriggei ¥kBHange, 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



5 portion. Wien the carriage is at the center portion of the scanning range,
for exanple, the light emtting portion 601 is controlled, by which the user
is able to see the state of lightening so that predeterm ned infornmation
relating to the ink container 501 can be 68 recogni zed by the user.

As shown by (c) in Figure 24, the recording head unit 605 conprises a hol der
650 for detachably holding a plurality of ink containers (two, in the

I f the Fi | head 605, ' 1 | ded b
e thereof . e-hbine hefthER, Tt ofet afperoatns | ThE L HF G eRE” an i ok

ntroducti on_ opgai 0, 607, phnt N ecordh o hend silp | p6pLed et he | mer

bottom portion o r-i's connec an | hk“suppl'y port 507

| ocated in the bgot p [ eyd tagy i{hat ink fluid
communi cati on ngﬁ ?s&gg%aﬁ#%sﬁgagéﬂ%rg%%?%egﬁg %%egﬁg?ggr 2@0 i's provided
on a rear sideatBergPhgyyth a I ocking portion 656 for |ocking the ink

container 501 at the conplete nounting position with the engagi ng 25 portion
655 (rotatigpnal centegoyivere iff QdimeSicddes AditRee Pirelfied e igds iRaidn on 656,

there is provided a connector 652 connected wth a pad 502 of the 70
of the substrate and the position required by the
light emitting portion are different from each other,
depending on the structures of the ink container
and/or the mounting portion thereof. 1In such a case,

10 the substrate and the light emitting portion may be
disposed at proper positions. In other words, they are
not necessarily integral with each other.

Figure 24 illustrates structures of an ink
container and a mounting portion thereof according to

15 another embodiment of the present invention
((a) - (c)).

As shown by (a) in Figure 24, the ink container
501 of this embodiment of the present invention, is
provided on the top side adjacent the front side with

20 a substrate 600 which has a light emitting portion 601
such as LED, which has a pad 602 at the top rear
portion. When the light emitting portion 601 is
actuated, the light is emitted toward the front side.
A light receiving portion 620 is disposed at a

25 position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the

carriage. When the carriage comes to such a position,



substrate 500. When the ink container 501 is nounted to the
recordi ng 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 |ower
edge portion of the ink container rear sid® to the rear side of the hol der
650 to bring the ink container front side into engagenent with the engagi ng
portion 655 of the holder 650. Wth this state, the upper 10 portion of the

front side of the ii?&heos%f{es?ﬁ%o%r{ oﬂreéﬁgﬁig %Pm\far% shae. by

whi ch the ink container 501 Is unted 1nt e rotating in the

di rection indi 85863 DN gaReF EQVS PO UEak NELEAPR I FaPEEEM Ele @50 | Ndi cated by
(a) and (c) in 15 Figure 24 is the ink container 501 which has been

conpl etel y mouphedrmdbesRi PelBEih§KtEUBREYiRRI oRPdinde $6€ FAbmi theoduction
openi ng 607 are connected to each other, and the pad 602 and the connector

652 are connect¢éfitvhthogaeheollight re8caddedi vy, théel pgit 60ecedvang t he
connector 652 are located at a position as far as possible fromthe

rotational scenpertipnn tWhenothd | carmisyeatisomt atk iceretimtpd yt Haf o
conpl etion of the nounting of the ink container 501, they are contacted to
each other so thetsecahnihy easger;i far €%ampheccthenl pgbpeemyttingst abl i shed
t her ebet ween upon the conpl etion of nounting. The structures of the engagi ng
portion 655 ofportion 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



71 the hol der 650 and the | ocking portion 656 and the correspondi ng
structure of the ink container 501 side, may be properly determ ned by one
skilled in the art. In the exanple shown in the Figure, the substrate 600 5
is provided on the top surface of the ink @ontainer 501, and extends in
parallel with the top surface, but this is not limting, and it may be
inclined as in the first enbodi nent. Furthernore, the holder 650 and the

structural ne t to it is not necessarily io provided in the head
unit. np€5§5%2{§ s@ﬁoms a nodified exanple of Figure 24 structure,

and shows two recordl W,er;,eatqleuqlrﬁ{s cgntgtihgrcg@tlali@ RO d itd98%)e each of

whi ch conprises an ink container 501 and a recording head 605 ' which are 15

integral with ﬁéearamgrhew i€ EPHOULRENhsePNSrOhgs NEneNidR IS a
cartridge for black in and the other is a cartridge for yellow, magenta

and cyan inks.container 30 b6l €lee FbOntBYilE Hf OvhdeHoYaen 6501 | a5
structures corresponding to such a structure. In this 20 enbodi nent, the

control cirxui shbwh bhe(b)ghbh Pigutéen4 poptessed0thdi spweededget he front
side may be provided at a proper position on the head unit. For exanple, a
control circuiporsipnovfdtheoinkheontavnayg rearusidsubstthéerdavi ng an
i ntegral recording head 605 ', and 25 the wiring is extended to the |ight
emtting porti 8hdé00f theshehdarca§e, ta Uringnghei ioki cohbainér recordi ng
head 605 ' and the control circuit for the 72
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



light emtting portion 601 are connected with an el ectrical 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
sai d anot her enbodi nent of the present invention. The sane reference
nuneral s as in Enbodi mnent shown in Figure 9 and Figure 10 are assigned to
the el ements having the corresponding functions in this embodinment, and the

e 56 CRE] R8B! B8DoBha! PRETHLLRENG CBoRL I BhbVana tne | o ShOWn

in Figure 26, an ink cont arn nk, and an ink

containers 501 rgéﬁkﬂﬁlh tgﬂkﬁbtﬁféoﬁﬁbgﬂé'ﬂﬂkcééﬁ¥8iﬁe505b§'E&BE cyan,

magenta and ye S separately, are nounted in the 15 holder of the

recording heade?'Be6P§oB@rlEedﬁﬁéfh§98d29§ oh8 §REN18H ihethBkagentai ner,
as descri bed hereinbefore e LED 601 is provided as a separate nmenber from

the substrate, randnhthexdmpleC8RowfeihhenbEPsghbd, athkhgubsephtsei deowhen t he
I nk container is 20 nounted at the exchange position. Corresponding to the

position ofstheslLpbevideli ght thecebpi Bgrpacti 66 A8 ifkpeoutdedern t he
nei ghbor hood of one of the end portions of the novenent range of the
carriage 205. 9bil, eahleexneadsi an pasabteh weshrthedtept bu2Facef ebatce to
the structures disclosed herein, it is not confined to the details set forth
and this appli thtisoasi sotnfldmd&édnge evndeitsmal bhedihcdinednesodn the

first embodiment. Furthermore, the holder 650 and the

structural members relating to it is not necessarily

10 provided in the head unit.

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

15 integral with each other. In this embodiment, one of
the units is a cartridge for black ink, and the other
is a cartridge for yellow, magenta and cyan inks.

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

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

25 the wiring is extended to the light emitting portion

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

recording head 605 ' and the control circuit for the



73 changes as may cone within the purpose of the inprovenents or the scope
of the following clains. 74 WHAT IS CLAIMED | S: 1. An ink container
for use in an inkjet printer including (a) a light receiving portion for
receiving light, (b) a carriage having a plarality of nmounting portions to
whi ch said ink container is detachably nountable, wherein the nounting
portions includes a particular nounting portion corresponding to said ink

uner ai n-the' caM PabceRe EREDanpe ol AL Afe pEhbaeEFed Wb PR por 1 ons
face the lightg ﬁS@HEEQC?gB%@S?hg&f)cié‘PC%“PHe' &erfgggg%i‘o@l;ﬁc%ﬁecal Ly

connected with € conta nounti ng portirons end

cont act s, datauhgﬁgﬁgiggagg}iggg_egngagQiégrgggHand, a read command, an

actuati on coman eact uati on command and (13) ink contai ner

identification informgii Qe &Y {d)a PSHIBIRId RSB d Yriditks! i¢g nating

whet her said ink container 1Is nnunteglln the particul ar nmounting portion, on

the basis of |{AREn' eABPLhRNcbAtALABY 8BcBEaLAE tbIBhiaCaR6¥HEY POrtion
provided by the light emtted fromsaid ink container in a state that the

particul ar nougibBaifenti 88 taeeprebenki Ghveh€e6hYi NEhPOsdmen, said ink
contai ner conprising: an electrical contact electrically connectable with

the contacts; referengel nghtrankst asn@npBmbbanmént ehowhi hg Fhgukeght t hat
can be received by the light receiving portion; and a controller
capabl e of recandi Rggulre dat arei assapgded| ¢ot theaklemahést hawdngt hkeconmon

| ine, and having a nenory capable of storing at |east discrimnating

i nformati on of cexiréspokddogt funetiand inkthisuambpdfiiventti endr&heating to an
amount of ink in the ink container, wherein said controller (1)
control s wifti Agtefledk dgseniptionothemeod iisclamidded fore stmpliedtyat a
into said nenory on the basis of the ink container identification
information included 38 tFROYRCH} VEHIWER &2 n Rt Hddi QA 33 00E i YR nf or mat i on

stored in said nenory, when the received data_ includes the wite comand,
containing black ink, and an ink containers 501CMY

having integral accommodating chambers containing cyan,
magenta and yellow inks separately, are mounted in the

15 holder of the recording head unit 605 on the carriage
205. In each of the ink container, as described
hereinbefore, the LED 601 is provided as a separate
member from the substrate, and the user can see the
LEDs 601 at the front side when the ink container is

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

While the invention has been described with

25 reference to the structures disclosed herein, it is

not confined to the details set forth and this

application is intended to cover such modifications or



(i1) controls reading of the ink ampunt information fromsaid nenory on the
basis of the ink container identification information included in the
received data and the discrimnation information stored in said nenory, when
t he received data includes the read command, (iii) controls
actuation of said light emtting portion on the basis of the ink container
identification information included in the received data and the

di scrimnation_information stored | e received data

i ncl udes the a&a(fa??%r?%d‘?ﬁ%n%omeaﬁﬂl q:he (q"b‘%/ﬁocso%t Yeact uati on of
said light em t rqurl{ésonogn?ﬁgedg foﬂe v’l’dﬂ{gacandﬁ{'%er

i denti fication |n X1 on JheT tdet e recelve
discrimnation information stored in said menory, when the received data

i ncl udes the deactuati on command. 2. The ink container according to
Claim1, wherein the light emtted fromsaid light emtting portion includes
visible light, and wherein said controller controls the actuation

and the deactuation of said light emtting portion to cause said |ight
emtting portion to flicker when it is determ ned by the inkjet recording
apparatus that the amount of the ink in said ink container is insufficient.
3. The ink container according to Claiml or 2, wherein the light emtted
fromsaid light emtting portion includes visible light, and

wherein said controller controls the actuation and deactuation of said |ight
emtting portion to cause said light emtting portion to flicker when it is
discrimnated by the discrimnating neans that said ink container is not
nounted in the particular nounting portion. 4. The ink contai ner
according to any one of Clainms 1 to 3, wherein said light emtting portion,
said electrical contact and said controller are |ocated outside an ink
cont ai ni ng chanber of said ink container. 5. The ink cont ai ner
according to any one of Claim4, wherein said light emtting portion is
provi ded at a position where the emtted light is capable of reaching the
i ght receiving portion w thout passing through the ink containing chanber.
6. The ink container according to any one of Clains 1 to 5, further
conprising a substrate provided with said electrical contact, said |ight
emtting portion and said controller.



7. The ink container according to Caim®6, wherein said substrate has
a first surface directed toward an ink containing chanber in said ink
contai ner and a second surface opposite said first surface, and
wherein said light emtting portion is provided on said first

surface, and said electrical contact is provided on said second

surf ace. 8. An inkjet printer,7%onprising: a light receiving
portion for receiving light; an ink container ; 76 a

carriage h y of nounting portions to which the ink
ﬁz‘ﬁp[’dlg xgtg)l{x 1

cont ai ner y nount abl e, wherein the nounting portions
I ncl udes a partlcular nounting portion corresponding to the ink
contai ner, and wherein each of the nounting portions has a contact

gg(rit }Agﬁ; e:c n the I?;QrAhGIﬁR doﬁtﬁﬁ&afﬂr%sé@ngﬁ%kj%ﬁﬁnﬂﬁﬁhﬂ 'arli '
s AR O  eescheneh i
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command, awhegin Sermenating posiensincbrdes arpetidulan theurdirrparsionon
conmand angrfgspondingtortaid nﬂ:rcoxﬁ@ﬁiferfandahfh@fm BhcH Gﬂﬂieqﬁouﬁﬁﬁ wher ein

the ink Co:EbAShad Beb fb%%an remtﬁé)c §‘éi§9ﬁ6\5
e om0 b

portion ariii¢ common }’ qrchéqd withdbe éomac ¢iMUNTRE dat a
via the elpectiongtd samigt@ﬂie ¢omtacishéata dneluding (g onernd dwyite gommerr y
capabl e ofz Bhdlbitmaid, BPedtustiGe Ebiintald A 4 QLTRSS eoﬁlfmédaﬂaﬁd\@)_
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the ink c ai_ner
%nscnmmatmg Whéther sai con?amer is mounted in the particular

mounting portion, on the basxs of light reception information of the light
receiving portion provided by the light emitted from said ink containerin a
state that the particular mounting portion faces the light receiving portion,
said ink container comprising:

an electrical contact electrically connectable with the contacts;

a light emitting portion for emitting the light that can be received
by the light receiving portion; and

a confroller capable of receiving the data via said electrical contact
from the common line, and having a memory capable of storing at Jeast
discriminating information of said ink container and ink amount information
relating to an amount of ink in the ink container,

wherein said controller

(i) controls writing of ink amount information inchided in the
received data into said memory on the basis of the ink container
identification information included in the received data and the
discrimination information stored in said memory, when the received data
includes the write command,

(1f) controls reading of the ink amount information from said
memory on the basis of the ink container identification information included
in the received data and the discrimination information stored in said .
memory, when the received data includes the read command,

(ii1) controls actuation of said light emitting portion on the basis of
the ink container identification information included in the received data and
the discrimination information stored in said memory, when the received
data includes the actuation command, and

(iv) controls deactuation of said light emitting portion on the basis




(Z1) controls witing of ink anount information included in the
received data into the nenory on the basis of the identification

i nformation included in the received data and the discrimnation

i nformation stored in the nenory, when the received data includes the
wite conmand, (Z2) controls rﬁ?ding of the ink amount

i nformati on fromthe nmenory on the basis of the identification

i nformation included in the received data and the discrimnation
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t he recei wéata giatladesthet denctliasion cvnmarndn i nformation stored in the
menory, when the received data includes the actuati on cormmand, and

(Z4) controls deactuat i . J 1 aht L1 L] rt| sis
of the identjficat on%ﬁkﬁbﬁ%ﬁﬁéf%cﬂ E&h@ﬁggﬁ %5%gté§ﬁ§1§nd
the di scriSMiEedEem s¥Q ahf paittngpationdneludesisthly 1%&@4 he
recei ved data i ncl wheseinmssidieandraltearicomtrolheragiuation and the deaghmitionn

t he i nkj etoflyaidtight émittiterp@tionto seascliAd light onifting poaeioa tbdticker
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m)untlngpcr 1,0n .d.o the.basli s o | ception rnformation of
the | i ght pead 8K coBrIRSTIS ARUITEIF Ehe | | ght enitted from the
light emtting portion of the ink container in a state that the
particul ar nmountibg pdheiink coridacesotdiagto GHaim &oeid;ivwigerpir thieon.
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are Jocated outside an ink containing chamber of said ink container.

5. The ink container according to any one of Claim 4, wherein
said light emitting portion is provided at a position where the emitted light is
capable of reaching the light receiving portion without passing through the
ink containing chamber.

6.  The ink container according to any one of Claims 1 to 5,
further comprising a substrate provided with said electrical contact, said light
emitting portion and said controller.,

7.  The ink container according to Claim 6, wherein said
substrate has a first surface directed toward an ink containing chamber in
said ink container and a second surface opposite said first surface, and

wherein said light emitting portion is provided on said first
surface, and said electrical contact is provided on said second surface.

8. An inkjet printer, comprising:
a light receiving portion for receiving light;
an ink container ;
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a carriage having a plurality of mounting portions to which the
ink container is detachably mountable, wherein the mounting portions
includes a particular mounting portion corresponding to the ink container,
and wherein each of the mounting portions has a contact and wherein the
carriage is movable so that the particular mounting portions face the light
receiving portion;

a common line commonly eleetrically connected with the contacts
of the mounting portions to send, to the contacts, data including (¢) one of a
write command, a read command, an actuation command and a deactuation
command and (f) ink container identification information; and

wherein the ink container includes:

(X} an electrical contact electrically connectable with the contacts;

(Y) a light emitting portion for emitting the light toward the light
receiving portion and

(Z) a controller capable of receiving the data via the electrical
contact from the common line, and having a memory capable of storing at
least discriminating information of the ink container and ink amount
information relating to an amount of ink in the ink container,

wherein the controller

(Z1) controls writing of ink amount information included in the
received data into the memory on the basis of the identification information
included in the received data and the discrimination information stored in the
memory, when the received data includes the write command,

(Z2) controls reading of the ink amount information from the
memory on the basis of the identification information included in the -
received data and the discrimination information stored in the memory, when
the received data includes the read command,

(Z3) controls actuation of the light emitting portion on the basis of
the identification information included in the received data and the
discrimination information stored in the memory, when the received data
includes the actuation command, and

(Z4) controls deactuation of the light emitting portion on the basis
of the identification information included in the received data and the
discrimination information stored in the memory, when the received data
includes the deactuation command, and

wherein the inkjet printer further comprises discriminating means
for discriminating whether the ink container is mounted in the particular
mounting portion(C), on the basis of light reception information of the light
receiving portion provided by the light emitted from the light emitting
portion of the ink container in a state that the particular mounting portion
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faces the light receiving portion.

9.  The inkjet printer according to Claim 8, further comprising a
displaying device for notifying an error when it is discriminated by the
discriminating means that the ink container is not mounted in the particular
mounting portion.

10.  The inkjet printer according to Claim 8 or 9, wherein the light
emitted from the light emitting portion includes visible light,
wherein the controller controls the actuation and the deactuation
of the light emitting portion to cause the light emitting portion to flicker,
when it is discriminated by the discriminating means that the ink container is
not mounted in the particular mounting portion.





