1 LIQU D CONTAI NER AND MANUFACTURI NG METHOD THEREFOR FI ELD OF THE
| NVENTI ON AND RELATED ART: 5 The present invention relates to a liquid
cont ai ner and a manufacturing nethod therefor, and nore particularly to the
l'iquid container and the manufacturing method for the container, wherein
i nformation of a state of the liquid container such as 10 ink renaining
anmount of the ink container is notified by emtting neans such as LED. The
present invention relates to a liquid container, in particular, a liquid
container in the form of apIQUKDCOONPAINMER'IAEMDVably nmountable in an ink 15
jet recording unit or an ink jet recording apparatus, which records on
recordi ng nmedi um by ej eMANUFACTURING IMETHGE THERERORQg apparat us whi ch forns
an inmage on recording nedium by depositing ink in the formof liquid with
the use of an ink jet recording 20 head is widely used as an outputting
means for such an information processing apparatus as a copying nmachine, a
facsi m | ei ng FHCBLMQF AFHE| BNENTEQN (ANe\RBIASLED &ARTyr i nt er as an out putting
peripheral device for a wordprocessor, a workstation, a personal or host 25
conputer, &tc., or a Pbet pbesepiti An¥entdoperedahest &6 at dignidpti cal disc
apparatus, a video apparatus, a digital canera, etc. 2
container and a manufacturing method therefor, and
more particularly to the liquid container and the
manufacturing method for the container, wherein
information of a state of the liquid container such as
10 ink remaining amount of the ink container is notified
by emitting means such as LED.
The present invention relates to a liquid
container, in particular, a liquid container in the
form of an ink container removably mountable in an ink
15 jet recording unit or an ink jet recording apparatus,
which records on recording medium by ejecting ink.
An ink jet recording apparatus which forms an
image on recording medium by depositing ink in the
form of liquid with the use of an ink jet recording
20 head is widely used as an outputting means for such an
information processing apparatus as a copying machine,
a facsimileing machine, an electronic typewriter, a
printer as an outputting peripheral device for a
wordprocessor, a workstation, a personal or host
25 computer, etc., or a portable printer to be connected

to an optical disc apparatus, a video apparatus, a

digital camera, etc.



As a system for supplying such an ink jet recordi ng apparatus as those
descri bed above with ink, there is a systemin which an ink container is

i nseparably or renpovably attached to a recording head s nmounted on a
carriage or the like and reciprocally novable (in primry scanning
direction), and ink is directly supplied to the recording head fromthis

I nk container. Whether an ink jet recording apparatus is structured so
that an ink container is inseparably to attached to a recording head, or it
is structured so thatAsinaisikstemtEoneFuplyiarmd\aitly an tteheieto a
recordi ng head, the positioning of an ink container relative to a recording

head, or posi teswndgng apparaissdiasy hese deiscripest above e thhtigds.al
conbi nation 15 of a recording head and an ink container, relative to a
rel evant menbdheiieorise @ mystent diy whdehofns dinkgcontpiaeraddy di ng appar at us,
reci procally novable in primry scanning direction) of the main assenbly of
a recordi ng AFFEERANAPLY O kenvatdy Shasoriicart ZRFaeding heddhted to
recordi ng guali&y. Further, it is very inggrtant, in particular, in the
freld of af | MOUEd |Gt HHFLAHmOR F0e drikseAish HeURRACALEY provi de an
I nk supplying systemfor an Jjnk jet recordi appar tuslﬁfip Is small in
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[k _cont ai ner, ore AN Nl S¥'s P SY U9 NS g ! Al en sl Bhe 10 term
of mechani sm
container. Whether an ink jet recording apparatus is
structured so that an ink container is inseparably
10 attached to a recording head, or it is structured so
that an ink container is removably attached to a
recording head, the positioning of an ink container
relative to a recording head, or positioning of a
recording head unit, that is, the integral combination
15 of a recording head and an ink container, relative to
a relevant member (for example, carriage of serial
type recording apparatus, reciprocally movable in
primary scanning direction) of the main assembly of a
recording apparatus, is one of the most important
20 1issues related to recording quality. Further, it is
very important, in particular, in the field of an ink
jet recording apparatus for personal usage, to provide
an ink supplying system for an ink jet recording
apparatus which is small in size, simple in terms of
25 the operation for mounting or dismounting an ink

container or an ink jet recording head unit, and also,

simple in terms of mechanism.



Thus, the inventors of the present invention have proposed a conbination of
an ink container and a structure for renovably attaching an i nk contai ner,
as an answer to the above described concerns. According s to this proposal,
an ink container is provided with a anchoging claw, which projects from one
of the end surfaces, and a springy latching |ever with an anchoring claw,
whi ch projects fromthe bottom portion of the opposite surface fromthe
surface with the 10 anchoring claw. Further, the holder to which an ink
contai ner is attached Thuprotvhéeetinvenhorns efichioe i pyesént elnventiwinch t he
anchoring claw of an ink container fits, and an anchoring hole into which

t he anchori ng hateapnspasesd spréampinatidn mf |[aydnkfcantdinex@andidmer 1s
fits. The two anchoring holes of the holder are in the opposing two side
wal |'s of the Hlithgtumshdanrenmerably Fioraghingmmiimdy eantainemk avnt ai ner,
first, the ink container is to be positioned so that the_anchoring claw
proj ecting frcHh ARSWaR W thee akve ARssTidred iqancrrnsit o AckeT4d®ori ng hol e
of the holder, and then, the _ink container is to be pushed down into the

predet er mi Aed YOstRIDPTIPIFRL h AR eth AR ri e REOHARDL 1EER e

anchoring of the |atching | ever, of the  ink container t nap into the
anchor i ng hol EHNYHNG defRiGR {REQIRC S TR o%fge%“? pnerf‘ﬂe
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anchoring claw, which projects from the bottom portion
of the opposite surface from the surface with the

10 anchoring claw. Further, the holder to which an ink
container is attached is provided with an anchoring
hole into which the anchoring claw of an ink container
fits, and an anchoring hole into which the anchoring
claw of the springy latching lever of an ink container

15 fits. The two anchoring holes of the holder are in the
opposing two side walls of the holder, one for one. As
for the mounting of the ink container, first, the ink
container is to be positioned so that the anchoring
claw projecting from one end of the ink container fits

20 into the anchoring hole of the holder, and then, the
ink container is to be pushed down into the
predetermined position in the holder by the other end
to cause the anchoring of the latching lever of the
ink container to snap into the anchoring hole of the

25 holder. With the two claws locked in the corresponding
anchoring holes, the ink container is prevented from

dislodging from the abovementioned predetermined



position in the holder. Such a renpovably nountabl e ink container as the one
descri bed above has been known to be provided wth a storage neans capabl e
of electrically storing 5 the information regarding the ink container itself
(for exanple, color of ink therein), in order to nmake it possible to
control the recording process of an ink jet recording apparatus, based on
the information stored in the storage neans. The information stored in 10
the storage neans is read as the ink container is nounted into the ink jet
recor di ng app&Qfiision nin pehe REIRF- an ink jet recording apparatus
structured as described above, the ink container nust be gonnected to the
recordi ng head so that SHEP BnF9mP¥aHﬁY|ﬁRuﬂﬁaBégséﬁﬁ EQP&BFP@ﬁeBSbetmeen t he
i nk container and recording head, but al so, r}_\gklnfor tion exch

channel nust H®s%H| FeFH 20Ve AT \RESTAKRRNEN oFO 1 R Wé?%’s
| h t b d bed , L Patent 20
Aopl | bat 1 on SO SROBSEASE IRETE  FHRLFOIE &f rESeE et iy °§f$5h§%ﬁ2m The
| ect | tact f k t f
Porder Car & oriS Enflrli bl F M GLAGT AR Mo BRI ELE L cEOE AcL s OF @

mount ed i nt o tgig%POA:?%a,Pléan% fﬁtwﬂkz&&m@ft S18fobglh £ dfsgome i nto

contact with sO0 that once’ they are plac cont act

with each othefy f0e¥iB{€ £EPLohfrGPMRE r¥béPabng process of an ink

jet recording apparatus, based on the information

stored in the storage means. The information stored in

10 the storage means is read as the ink container is
mounted into the ink jet recording apparatus. In the
case of an ink jet recording apparatus structured as
described above, the ink container must be connected
to the recording head so that not only is an ink

15 passage established between the ink container and
recording head, but also, an information exchange
channel must be established between the two.

As one of the means for accomplishing the

above described objects, Japanese Laid open Patent

20 Application 2001 253087 discloses the following
structural arrangement: The electrical contacts of an
ink container and the electrical contacts of a holder
are disposed on the same side so that as the ink
container is mounted into the holder, the electrical

25 contacts of both sides come into contact with each
other, and also, so that once they are placed in

contact with each other, they are kept in contact with



each other by the engagenents between the anchoring claw, such as the one
descri bed above, of the ink container, with the correspondi ng anchoring
hol e of the hol der, and between the anchoring claw of the 5 latching |ever,
such as the above described one, of the iBmk container, and the
correspondi ng anchoring hole of the holder. In the case of this structural
arrangenent, the electrical contacts of the two sides are automatically
connected as the ink container is 10 nmounted into the hol der, elimnating
the need for #ache@iDaLRYiddie angRgedeants bshvean dhe Fnahariigd for

perform ng a procedure dedlcated for_ the connection. Therefore, this
structural ar ffemsitich @ %’6961?3‘3 IFr%(?rﬂ Vﬁ'ar‘i’d"pd:i Rl operat i onal
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i ncreasi ng. Furthernore, So- called mil t1o fanction printer Ich has a
printer 6 arrangement, the electrical contacts of the two sides

are automatically connected as the ink container is

10 mounted into the holder, eliminating the need for a
mechanism dedicated to the connection, or the need for
performing a procedure dedicated for the connection.
Therefore, this structural arrangement is advantageous
from the standpoint of operational efficiency.

15 On the other hand, with recent wider use of
digital camera, the demand is increasing for printing
with the digital camera being directly connected with
a printer (recording device), that is, non-PC printing
(the printing in which a digital camera is directly

20 connected with a printer, is called "camera direct").
In addition, an information memory medium of a card
type which is an information memory medium detachably
mountable to a digital camera is directly mounted into
a printer, and the data is transferred to the printer

25 to effect print (non-PC print, called "card direct").
This type printing is also increasing. Furthermore, a

so-called multi- function printer which has a printer



function and a scanner function and which which has a copying function

w t hout use of a PC (the direct printing function) is increasingly used.
When an ink jet printer is used, it is 5 desirable in sone cases that
information relating to a state of indivieual ink container such as
mounting state of the ink container, ink remaining amount in the ink
container is given to the user. O, the user desires to be given such

i nformation. For exanple, if 10 the user is aware of the fact the ink
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the ink container is given to the user. Or, the user
desires to be given such information. For example, if
10 the user is aware of the fact the ink remaining amount
in the ink container is small, the ink container is
replaced with a new one, by which the wastefull
printing (only to half way to a recording material,
for example) due to the shortage of the ink can be
15 avoided beforehand.

Conventionally, such information is transmitted
to the display to which the printer is connected, and
the event appears on the display of the PC. 1In the
case of non-PC recording, this is not possible, and

20 therefore, it would be considered to provide the
printer (main assembly) with a computer display in
which the information can appear. However, the
provision of such a display device increases cost of
the printer and upsizes the printer, and in addition,

25 design or the like of the printer is influenced, and
therefore, the provision of the display device is not

always desirable. Even if the display device is



provided, it is not always assured that user imediately and clearly
recogni ze the state of the ink container. In another conventional exanple,
a display 5 elenment such as LED is used to notify the user of the state of
the ink container. For exanple, Japanese +taid-open Patent Application Hei 4
- 275156 discloses that ink container which is integral wth a recording
head is provided wwth two LED el enents, which are 10 switched on dependi ng
on the ink remaining anmount in two steps. Mre particularly, an ink
cartridge inpegvdded. hddti ig aeti alviays hsstredd thati msegont ai ner i s
provided with neans for counting a nunber of electric power supplies to an
ink jet head, impeddattelyl sinét grlieay iyh&ecogntizea theDsftaten@dr téved iakspl ay f or
showi ng by light emttance thereof the event of approaching of the

i ntegrated cogentadmefe near end discrimnation value, and an ink enpty LED
which is sw tched on_when the integrated count reaches the ink 20 enpty

di scrimination val ue. 1% #iPhReY, conpankienthi FYpRhS Paf eRESPIRYI i cati 0n2002

- 301829 di scl gses provision, aon the Kk contalner%& a carrla therefor
of a |lanp Bhi &demedtsGuchas (}fFDdéﬁer\’ﬁe%g t0h B te Faen 958 € The 25

same al so discloses t four I nk .cant ai ne s use th one recordlng devi ce
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Laid-open Patent Application Hei 4 - 275156 discloses
that ink container which is integral with a recording
head is provided with two LED elements, which are

10 switched on depending on the ink remaining amount in
two steps. More particularly, an ink cartridge
integrally having an ink jet head and an ink container
is provided with means for counting a number of
electric power supplies to an ink jet head, means for

15 storing the count, a LED for near end display for
showing by light emittance thereof the event of
approaching of the integrated count to the near end
discrimination value, and an ink empty LED which is
switched on when the integrated count reaches the ink

20 empty discrimination wvalue.

Similarly, Japanese Laid-open Patent
Application2002 - 301829 discloses provision, on the
ink container or a carriage therefor, of a lamp which
is switched on depending on ink remaining amount. The

25 same also discloses that four ink containers used with
one recording device are provided with said lamps,

respectively.



In addition, in order to nmeet a demand for high inmage quality, |ight magenta
i nk, light cyan ink and so on becone used in addition to the conventi onal
four color (black, yellow, nagenta and cyan) inks. 5 Furthernore, use of
speci al color inks such as red ink, greengink or blue ink are proposed. In
such a case, seven - eight color ink containers are used individually in
an ink jet printer. Then, a nechanism for preventing the ink containers
from being nounted 10 at erroneous positions is desired. Japanese Lai d-open
Pat ent Applicati on200In-a@83089ndi il oxdert hatmeebnai demanfofierohighe
engagi ng portion of ink containers engageable with carrying portion of the
carriage are rimdgediqfadddin, degdvidimagenta Hakool|lgrghtofcyEn tifk jand

contai ners, so that nounting of ink containers _on erroneous position are
prevent ed. | n SofPartessame yied iy @ddidiony hddifefonvgndcdi R dd f D apanese
Lai d open Patent plication 2001 253087 suffers fromthe follow ng

probl ens. ThatC%PT o PLack ngelhthi MpIeRE B (@R hidM6ht ai ner and t he

el ectrical contacts of the holder are pnot equal in_resiliency, .fqr _ exanple,
t “he Confact PRI Gr Uiheoh SR6FT ek SEbRF tfs! SoGPeaPorethdt tne
force generated b %ﬂg resiJiency of the latching_lever, the 25 |atching
lever is excesHiSAl v UbIYT ,efﬁﬁ%iQﬁf RYRR t 0 IRe8FPhE CRfScont ai ner in

t he predeter msnee‘gen p_osel{gllﬁ)tn éorigler{rrﬁ{ Oéor;thaeirgér.[secér_'-eonus'é]dWh' ch the force 9

individually in an ink jet printer. Then, a mechanism
for preventing the ink containers from being mounted

10 at erroneous positions is desired. Japanese Laid-open
Patent Application2001 - 253087 discloses that
configurations of the engaging portion of ink
containers engageable with carrying portion of the
carriage are made different depending on the colors of

15 the ink containers, so that mounting of ink containers
on erroneous position are prevented.

In comparison, the structural arrangement
disclosed in Japanese Laid open Patent Application
2001 253087 suffers from the following problems. That

20 is, if the latching lever of the ink container and the
electrical contacts of the holder are not equal in
resiliency, for example, if the contact pressure of
the electrical contacts is greater than the force
generated by the resiliency of the latching lever, the

25 latching lever is excessively deformed, failing
thereby to keep the ink container in the predetermined

position in terms of the direction in which the force



generated by the latching |lever acts on the ink container. Therefore, it is
possible that the ink passage on the ink container side and the ink passage
on the recording head side beconme mi saligned at the 5 joint, preventing
thereby ink from being properly supplied, sand/or allowing ink to |eak from
the joint. It is also possible that the contact pressure between the

el ectrical contacts on the ink container side and holder side will becone

unstable, failing thereby to 10 remain properly connected in terns of
electrical coRnR%ated b the Wichinh levehackov? dd’ri®ed problens, it

s possible to place the electrical contact portion on the bottom surface
of the ink is QUHiRRY- | TheFetoxfe ddndsr Pessipdeoidati fD€ddk in  Japanese

Lai d open Patent | ication 2 178050.., Accordin o Japanese Lai d open

ot ent - appl | CHATHGE APOHSD (I ETIRAIRAE (SR Gl TRAGETE TATSRIS! i th an
I nk container, and is renoyably nmountable in the 20 carri age o£ the ink jet
recordi ng appdtat® F?%oré%trf?‘%éajlsjc fht 2T YE HP %’ﬁ"gha etB% di ng

signals are tiansnitted to fhe recording head fromthe main .assenbly of
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recording headIfofE éfég ﬂ&%sible that the contact pressure between
the electrical contacts on the ink container side and
holder side will become unstable, failing thereby to
10 remain properly connected in terms of electrical
conduction.

As the solution to the above described
problems, it is possible to place the electrical
contact portion on the bottom surface of the ink

15 container in the same manner as the one disclosed in
Japanese Laid open Patent Application 2 178050.
According to Japanese Laid open Patent Application 2
178050, the ink jet recording head is integral with an
ink container, and is removably mountable in the

20 carriage of the ink jet recording apparatus. Its
electrical contacts through which recording signals
are transmitted to the recording head from the main
assembly of the recording apparatus are attached to
the bottom surface of the recording head, and the

25 corresponding surface of the carriage. Thus, as the
recording head is mounted into the carriage, the

electrical contacts of the recording head come into



contact with the electrical contact of the carriage, and then, keep sliding
thereon while the recording head is noved (pivotally) into its fina
position on the carriage. Therefore, the electrical contacts of 5 the
recording head and the electrical contactaocof the carriage are better
connected in terns of electrical conductivity. Thus, it seens reasonable to
the adopt the design of the electrical joint between the recordi ng head and
carriage disclosed in Japanese Laid 10 open Patent plication 2 178050 to
the design of qaftacy seith e jiart Hetdle SPHRG IO dlteai GRFTIARE a recor di ng
head, through which the _ink container _information.is electrjcally
transmitted. FMeVEIED o X&aR it dithithareolt &l (e A95PT A % onduct i ve
menbers forneq of_relatively riqgid tallic substance, and therefore,

appl yi ng a | arf@hisuMovs (rﬁle‘g%iﬁﬁpo e dhg ”Pglntpéﬁ%mého?’br causi ng
el ectrical contacts to slide_on_each other Il .appl ving _a.l arge anmount of
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the design of the electrical joint between the
recording head and carriage disclosed in Japanese Laid

10 open Patent Application 2 178050 to the design of the
electrical joint between an ink container and a
recording head, through which the ink container
information is electrically transmitted.

However, electrical contacts are electrically

15 conductive members formed of relatively rigid metallic
substance, and therefore, applying a large amount of
pressure to electrical contacts, and/or causing
electrical contacts to slide on each other while
applying a large amount of pressure, in order to

20 ensure that the electrical contacts of an ink
container and the electrical contacts of the main
assembly remain satisfactorily connected in terms of
electrical conductivity is unwise from the standpoint
of the prevention of the damage to the electrical

25 contacts and the durability of the electrical contacts.
In other words, the amount of the pressure to be

applied to the electrical contacts to ensure that the



el ectrical contacts of the ink container are kept satisfactorily connected
to the electrical contacts of the nmain assenbly nust be optinmum that is,
the mninmumto be effective. Thus, it is unwise to adopt 5 the technol ogi es
di scl osed in Japanese Laid open Patent Apgplication 2 178050 w thout any
nodi fication. |In particular, in the case that an ink container is
renovably attachable to a recording head, there is the possibility that
when an ink container is attached or 10 renoved, the tip of the ink outlet
of the ink coiltedtwikcal |corcanty mih Wentink cintminer darsetheértal contacts
of the main assenbly, and wets them Further, should ink |eak fromthe
joint between satelsfactertla casnegted Mo ddm alegtrinak rontactsief of the
mai n 1s assenbly during the nmounting of the ink container, it 1is very
likely that tH&S MAHRATREMREKSHTYE PR t9REINW ntthAY |15 edde t he el ectri cal
contacts, because the electrical contacts are attached to the bottom
surface of tHELRHRIR AR a"??]e?ff%t@?t h&PEshet thd$d iny¥asendSe adoR¥ open

Pat ent Application Hai 275156 discloses_a structure of the ink
cartridge wherdi %e‘EIEE?Jf%qi%ﬁs %ﬁ/l‘?% tIAPANZSE Y Ip?JrqltW:‘?l? cuit board for
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removably attachable to a recording head, there is the
possibility that when an ink container is attached or

10 removed, the tip of the ink outlet of the ink
container will come into contact with the electrical
contacts of the main assembly, and wets them. Further,
should ink leak from the joint between the ink outlet
of the ink container and the ink inlet of the main

15 assembly during the mounting of the ink container, it
is very likely that the ink having leaked from the
joint will reach the electrical contacts, because the
electrical contacts are attached to the bottom surface
of the ink container.

20 On the other hand, Japanese Laid-open Patent
Application Hei 4 - 275156 discloses a structure of
the ink cartridge wherein a LED for display is mounted
on a print circuit board for electrical communication
with the main assembly of the printer. However, with

25 such a structure, in order to place the LED at a
position allowing easy observation by the user, the PC

plate has to be placed at the same to position.



However, since the PC plate includes electrical connecting portion for

el ectrical communication with the main assenbly of the printer, the

| atitude of the arrangenent is snmall. It would be considered the use a 5

| arge area PC plate to cover the preferabhg position of the electrical
connecting portion and the preferable portion of the LED. However, doing so
I ncreases the cost. If the structure disclosed in Japanese Lai d-open Patent
Application Hei 8 - 58107 is 10 incorporated in a printer which carries a
plurality of HowgssahdesitndenktheoRGind@te figckuses epatiiiaalcol ors, the
structure for nmounting the ink container to the printer is |limted, and

t herefore, theonneatdng mortdgmdiary edeqtriqalk eammuninatien widbe reduced,
or 15 the printer has to be upsized. On the other hand, Japanese Lai d-open
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increases the cost. If the structure disclosed in
Japanese Laid-open Patent Application Hei 8 - 58107 is
10 incorporated in a printer which carries a plurality of
independent ink containers for the respective colors,
the structure for mounting the ink container to the
printer is limited, and therefore, the substantive
capacity of the ink container has to be reduced, or
15 the printer has to be upsized.
On the other hand, Japanese Laid-open Patent
Application2002 - 301829 simply discloses that ink
warning lamp is provided at such a position that user
easily recognizes it. However, it does not disclose a
20 preferable structure for supplying the electric power
or the signal to the ink warning lamp. From Figure
6 - Figure 8, a lead wire connecting the ink jet
recording apparatus and the ink warning lamp is
suggested, but a number of wiring leads corresponding
25 to the number of ink warning lamps are necessitated

with the result of complicated wiring and therefore

cost increase, and in addition, the wiring lead and



the connecting portion will deteriorate the easy observation. In addition,
Japanese Lai d-open Patent Application2002 - 301829 discloses in its Figure
6 that ink warning lanp is provided on a fixed lever 5 which is a novable
menber for fixing the ink container on th carriage for carrying the ink
container, and discloses inits Figure 77a structure in which the ink
warning lanp is provided on the ink container per se. However, there is no
di scl osure about the electric 10 power supply nmethod to the ink warning

| anp. These profd Bhrddt 1Y Sortdbd iwiant deteildnatds thie gyt of the
downsi zing and the nmulti-function tendency. Particularly in the case of a

mul ti- functi @bgydvitlon.n Whi addatseanngapaaepkatadd-bpeat Paltentop of the
printer, the position for the display is nore |imted. The display is used
not only to n@pdMddieiamo02 of IdiBANfdigeiosys b s Figqumperdn t proper
control of the main assenbly side of the apparatus. 20 Even when the ink
contai ner is phat datk waining |lsamp iss phiccddeskon ra Jbpaskskederr d- open
Pat ent Application2002 - 301829, the main assenbly side controller has to
identify the iwhHdaonisiaerovahleh nembrear dipyr Zeickiawy cide adnk rgpritesisnemk. To do
this, it is 25 necessary to identify the ink container to which the signal
for turning the rihghtcdeminga . farf cdnryinaigie, ink eontadnemt aamdr i s
nounted on a wrong position, 14
discloses in its Figure 7 a structure in which the ink
warning lamp is provided on the ink container per se.
However, there is no disclosure about the electric
10 power supply method to the ink warning lamp.
These problems are more significant recently as
a result of the downsizing and the multi-function
tendency. Particularly in the case of a
multi- function printer in which a scanner is placed
15 at the top of the printer, the position for the
display is more limited.
The display is used not only to notify the user
of the information but also to permit proper control
of the main assembly side of the apparatus.
20 Even when the ink container is provided with a
lamp, as disclosed in Japanese Laid-open Patent
Application2002 - 301829, the main assembly side
controller has to identify the ink container which is
recognized as containing less ink. To do this, it is
25 necessary to identify the ink container to which the

signal for turning the right lamp on. If, for example,

the ink container is mounted on a wrong position,



there is a liability that small ink remaining anount is displayed for

anot her ink container which contains a sufficient anount of the ink.
Therefore, for the emnmi ssion control of the displaying device such as a 5
lanp or the like, it is a prem se that anQted of the ink container is
specified. As for the structure for specified the nounted position of the

I nk contai ner, Japanese Lai d-open Patent Application2001 - 253087 di scl oses
that to configurations of the engaging positions of ink containers are nade

different depamiry i 4 heiawi DitSy tHat hand 1K anotrimgindiamiait i n such a
case, it is required that ink containers having configurations depending
on the col ors iof diwpldiked Of M0 theyt tink heoritaimeat lvhidh diarptthving age i n

t he manufacturing cost which is nore significant with the increase of the
nunber of the coiffiscidnt hemounkt df thoeulhlibe [Thesielfloret, h&or ithlet em ssion
control is carried out for the respective LED of the 20 ink containers, and
the emtted |iegntssicon eventmeal byf atipholisragping devdezk isuchheaprant er,
wherein on the basis of the state of the output, the position of the ink
cont ai ner i5s spww fordthéViikeucht aista yprtemise tthat nkmfed hef | the cont ai ner
has two functions, nanely, to 25 emt the light to notify the user of the
state of the imk comtaimer bsdspecitfiedihe |ight to specify the position
of the ink container. 15
As for the structure for specified the mounted
position of the ink container, Japanese Laid-open
Patent Application2001 - 253087 discloses that
10 configurations of the engaging positions of ink
containers are made different depending on the colors
of the ink containers. However, in such a case, it is
required that ink containers having configurations
depending on the colors of the ink to contain with the
15 result of disadvantage in the manufacturing cost which
is more significant with the increase of the number of
the colors of the ink.
It would be possible that 1light emission
control is carried out for the respective LED of the
20 ink containers, and the emitted light is received by a
photoreceptor fixed in the printer, wherein on the
basis of the state of the output, the position of the
ink ‘container is specified. With such a structure, the
LED of the ink container has two functions, namely, to
25 emit the light to notify the user of the state of the
ink container and to emit the light to specify the

position of the ink container.



Here, the user possibly |ooks at display portion of the ink container
printer in various directions. In view of the fact, it is desirable to

emt the light in a wwde range. 5 As will be understood fromthe foregoing,
there are contradictory desires, nanely, ;£1) easiness of nmounting to the
nmounting portion, (2) assuring the electrical connection with the nounting

portion of the

in the

mai n assenbly side of the printer while protecting the to

el ectrical connecting portion fromthe ink, and (3) assured transm ssion of
the light fromthe enHétengthepousednpbssiblyphodbkseaepdospdhyt he printer and
15 SUWARY OF THE | NVENTI ON: Accordingly, it is a principal

obj ect of the pgrtaisantofi mimntinkn dontaimdrdd m Hheqprd rotesyt aimeramiwhsa
manuf act uri ng nmet hod therefor wherein a nounting 20 mechani sm and operati on
to the nounti rnbiyesrticms . s Insvipeve oindheasactywhiilte iss desimgbiesitoi oni ng and
stable establishnment of the electrical connection, and in addition,
light froma lemitt e skight dgviaevide osengsd in the ink container is
transmtted to the 25 user and a photoreceptor of the printer with

to the user

certainty. 5 Accordi ngAsowahlabgevndersthedpfsomnthpnfemegoing.t fbhesei s

t he

provided a liquid container detachably 16 nountable to a nounting portion
of an ink jet are contradictory desires, namely, (1) easiness of

10

15

20

25

mounting to the mounting portion, (2) assuring the
electrical connection with the mounting portion of the
main assembly side of the printer while protecting the
electrical connecting portion from the ink, and (3)
assured transmission of the light from the emitting
portion to the photoreceptor of the printer and to the

user.

SUMMARY OF THE INVENTION:

Accordingly, it is a principal object of the
present invention to provide a liquid container and a
manufacturing method therefor wherein a mounting
mechanism and operation to the mounting portion is
simple and easy, while assuring positioning and stable
establishment of the electrical connection, and in
addition, the light from a light emission device
provided in the ink container is transmitted to the
user and a photoreceptor of the printer with certainty.

According to an aspect of the present invention,

there is provided a liguid container detachably



recordi ng apparatus, said liquid container conprising: a casing defining a
| i quid containing chanber; a supply port, provided in said casing, for
supplying 5 liquid contained therein to an ink jet head; a first engaging
portion engageable with a first |ocking pgegrtion provided in the nounting
portion, said first engaging portion being di sposed on one side of said
casi ng; a second engagi ng portion engageable with a 10 second | ocking
portion provided in the nmounting portion, said second engagi ng portion

bei ng di sposegouniensied t® anwdrerisg dgomfigniof aasiimk =i d anot her side
bei ng opposite said one side; a supporting portion for displaceably
supporting sairécoashinty Hdpngeigisg gaid iloiguiah doftairsn crongimird ivgg :porti on
for storing information relating to said liquid container; a contact

el ectrically connect abl easiing def€dntiagt a piquidedontasaidgnobambey;porti on;
a light emtting portion; a display portion for directing the |light 20
emtted from saishppiy tpowt pprdvkded m sakdichsiofg, stoxl suppiyindnt ai ner,
wherein said supply port is provided in a side of said casing which is

bet ween sé&i d ormuig qzonfriired dtheigiertsiak ihdishihtabntactirss di sposed
in a region of a corner portion between 25 said another_ side and said side
havi ng sai d s§39ihrRorsieon eng3gedbiith 3 SEshokeekRg acent an

upper, in use, portion in said another side of said 17 |iquid container.
portion provided in the mounting portion, said first

engaging portion being disposed on one side of said
casing; a second engaging portion engageable with a

10 second locking portion provided in the mounting
portion, said second engaging portion being disposed
opposed to another side of said casing, said another
side being opposite said one side; a supporting
portion for displaceably supporting said second

1s engaging portion; an information storing portion for
storing information relating to said liquid container;
a contact electrically connectable with a contact
provided in said mounting portion; a light emitting
portion; a display portion for directing the light

20 emitted from said emitting portion to an outside of
said liquid container, wherein said supply port is
provided in a side of said casing which is between
said one side and said another side, and said contact
is disposed in a region of a corner portion between

25 said another side and said side having said supply
port, said display portion is disposed adjacent an

upper, in use, portion in said another side of said



As described above, the present invention nakes it possible to nake a

| iquid container, which has a liquid outlet and an infornmation storage
means 5 having electrical contacts, sinpler in the nmechanism for nounting
it into the liquid container nount of a vice to which it is attached,
sinpler in the procedure for nmounting it, nore reliable and accurate in
positioning, smaller in the anmount of force 10 necessary to nmount it, and
better in the state of connection between its liquid outlet and the |iquid

inlet of a devijg@ila0 cit@indr.is attached and the state of contact between
the electrical contacts of its information storage neans and the el ectrical

15 contacts of the devigeddscrived above, afi@chessentuinveitidme present
i nvention can structure a conbination of a liquid container and the liquid

cont ai ner noumiakefs dtdPUsEAHIE WU tlakeha |liguid comdaaineds, iwhiloh be
attached, so that its electrical 20 contacts are protected fromthe liquid
| eakage from Hae d ilduud & edtdigterand! laes d refflodmaEthiem dfjoarags, resaisur es and
advant ages of the present invention will becone nore apparent upon a
consi der at 5 on havinhye dledtoviica] Zordesrs ptsimp lefr time Yree fmerahethiembodi nent s
of the present invention taken in conjunction with the acconpanying
drawi ngs. 18 fisR EPUIRIOR AT G toF theE I0RMAIANGONtainer mount of a
device to which it is attached, simpler in the
procedure for mounting it, more reliable and accurate
in positioning, smaller in the amount of force
10 necessary to mount it, and better in the state of
connection between its liquid outlet and the liquid
inlet of a device to which it is attached and the
state of contact between the electrical contacts of
its information storage means and the electrical
15 contacts of the device to which it is attached.
Further, the present invention can structure a
combination of a liquid container and the liquid
container mount of a device to which the liquid
container is to be attached, so that its electrical
20 contacts are protected from the liquid leakage from
the liquid container.
These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
25 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.



Figure 1 is a side view (a), a front view (b) 5 and a bottomview (c) of an
i nk container according to a first enbodi nent of the present invention.
Figure 2 is a schematic side view (a) and an enlarged view (b) of a major

part thereof, illustrating functions of Ljght guide portion and the 10 |ike
provi ded on the ink container according to the first enbodi nent of the
present invention. Figure 3 is a schematic side viewillustrating a

nodi fied exanple of the first enbodinment. Figure 4 is a side view (a) and a
front view 15 (b) of an exanple of a controller substrate nounted on the
ink container of the first enbodinment. Figure 5 is a schematic side view
illustrating another nodified exanple of the first enbodinent. Figure 6 is
a schematic side viewillustrating 20 a further nodified exanple of the
first enmbodi MBRIEF BERORIPTION HFs A RRAWINGSs view ((a) and (b))
illustrating a further nodified exanple of the first enbodinent. Figure 8
is a schematic side vFégureal aada(Bifle vhev| (astiratfrent vievhéb)nodified
exanpl e of the first enbodinent. Figure 9 is a schematic side view
illustrati hg BRd @ hathem WEN f(Bd b apliak co@imness acaaisbingefic Figure

10 is a schematic side viewillustrating a further nodified exanple of the
first enmbodi nghtfirst embodiment of the present invention.

Figure 2 is a schematic side view (a) and an
enlarged view (b) of a major part thereof,
illustrating functions of light guide portion and the

10 like provided on the ink container according to the
first embodiment of the present invention.

Figure 3 is a schematic side view illustrating
a modified example of the first embodiment.

Figure 4 is a side view (a) and a front view

15 (b) of an example of a controller substrate mounted on
the ink container of the first embodiment.

Figure 5 is a schematic side view illustrating
another modified example of the first embodiment.

Figure 6 is a schematic side view illustrating

20 a further modified example of the first embodiment.

Figure 7 is a schematic side view ((a) and (b))
illustrating a further modified example of the first
embodiment.

Figure 8 is a schematic side view ((a) and (b))

25 illustrating a further modified example of the first
embodiment.

Figure 9 is a schematic side view illustrating



Figure 11 is a perspective view of an exanple 5 of a recording head unit to
whi ch the ink container according to the first enbodi nent is detachably
nount able. Figure 12 illustrates nounting operations (a) - (c) of the ink
container to the recording head 10 unit. jkigure 13 is a perspective view
(a) of a recording head unit for receiving ink fromthe ink container to
effect a recording operation according to another exanple, and a
perspective view of a carriage 15 usable therewith, and a perspective view
(b) showi ng aa shuttthém medifiehexanmle afhddie st emhdgdimenty. Figure 14
I's a perspective view of an outer appearance of an ink jet printer usable
with the ink containBiguze REPgdsealschematper spdet viewyidhugtraking
recordi ng device of Figure 14 with the main assenbly cover omtted. Figure
16 i s a schems ifunthrr wedified w¥annig) of whe i emkedingit gui de
portion provided on the 25 ink contai ner according to the second_enbodi nent
of the present invenfigHrerlduds §7PP§SBG§EH¥ﬁaygEWsPﬁeaVigﬁﬂﬁplﬁ 20

nodi fied exanple of Figure 16. Fiqure 18 a sjide view (a), a front view (b)
and a bot fom<f efbvlf%‘ig%ql% ti‘?ﬂdéc QitR "R nthe ipk container

according to the first embodiment is detachably
mountable.

Figure 12 illustrates mounting operations
(a) - (c) of the ink container to the recording head

10 unit.

Figure 13 is a perspective view (a) of a
recording head unit for receiving ink from the ink
container to effect a recording operation according to
another example, and a perspective view of a carriage

15 usable therewith, and a perspective view (b) showing a
state in which they are connected with each other.

Figure 14 is a perspective view of an outer
appearance of an ink jet printer usable with the ink
container.

20 Figure 15 is a perspective view of the
recording device of Figure 14 with the main assembly
cover omitted.

Figure 16 is a schematic side view illustrating
functionvof the light guide portion provided on the

25 ink container according to the second embodiment of
the present invention.

Figure 17 is a schematic side view of a



| i quid container according to another exanple of the 5 second enbodi nent.
Figure 19 is a schematic side view (a) and an enlarged view (b) of a major
part of the light guide portion to illustrate the function of the |ight
guide portion. 10 Figure 20 is a side vigw (a) and a front view (b) of the
side view according to a nodified exanple of the structure of Figure 18.
Figure 21 is a side view (a), atop plan view (b), a bottomview (c) and a
front view (d) of an ink 15 container which is a |iquid container according
to a third embvddifiiendt ecfanple pfeddgurenddnti on. Figure 22 is a schenatic
top plan view (a) of a recording device on which a plurality of ink

contai ner 1 shown inFigyueel8laasiddeavie€d(ahndaafsentnuiey (béward (b)
illustrating the ink containers facing the light receiving portion provided
at a |ower pod thafitas wiew () mferan ik camf@ingy whyeh stsméving. Figure 23
a schematic side view illustrating functions of a |ight guide portion of an
i nk cont ai ner 1B igb XN tRINGH FGRREEnD torgptdher, gxamplg RF th&y (a), a
top plan view (b), a bottomview (c) and a front view (d) of an ink 21
cont ai ner whi AEGPH §RRAGIRG texanpl e of the embodi ment of Figure 21

Figure 25 is a schematic front view (a) of
9 Figure 19 Xs a gc%emat?c side view (a) and an

enlarged view (b) of a major part of the light guide
portion to illustrate the function of the light guide
portion.
10  Figure 20 is a side view (a) and a front view
(b) of the side view according to a modified example
of the structure of Figure 18.
Figure 21 is a side view (a), a top plan view
(b), a bottom view (c) and a front view (d) of an ink
15 container which is a liquid container according to a
third embodiment of the present invention.
Figure 22 is a schematic top plan view (a) of a
recording device on which a plurality of ink container
1 shown in Figure 21 are carried, and a schematic view
20 (b) illustrating the ink containers facing the light
receiving portion provided at a lower position of the
printer, while the carriage is moving.
Figure 23 a schematic side view illustrating
functions of a light guide portion of an ink container
25 described in Figure 22.
Figure 24 is a side view (a), a top plan view

(b), a bottom view (c) and a front view (d) of an ink



recordi ng device which carries a plurality of ink 5 containers 1 shown in
Figure 24, and a schematic view (b) illustrating the ink containers facing
the light receiving portion provided at a | ower position of the printer,
while the carriage is noving. Figure 26 igja schematic side view
illustrating 10 behavior of the beamfromthe incidence onto the Iight

gui de portion to the energence fromthe |ight guide portion shown in Figure
24, (a). Figure 27 is a schematic side view of a nodified exanple of an ink
cont ai ner showonitaifReguwbich5iz4a pediffieduexampliesod fbespective vi ew of
the ink container which is a liquid container according to an enbodi nent
of the presenemppddmengnofFFdguge22li.s a side view (a), a top plan view 20
(b), a bottomview (c) and a front view (d) of the ink container shown in
Figure 28, and a top Pplewrei2 1g)a sehemationfrenewiey o) tof #nk
container wwth the cap nenber omitted. Figure 30 is a bl ock diagram show ng
a 25 struct ur &esrriiag,deyice yhdghorcaprdespe Pdurglit¥ert ipkgure 31 shows
structure of signal line wirin for. signal transm ssion between the ink
cont ai ner and CPRtAIRETS dxiSPO¥T: 4y £iguteng4.npnded i i'&¥s of the

substrate of (S 7 LG 1l QUE Bl Wlihng I IR0 o the

receiving portion provided at a lower position of the
printer, while the carriage is moving.

Figure 26 is a schematic side view illustrating

10 behavior of the beam from the incidence onto the light
guide portion to the emergence from the light guide
portion shown in Figure 24, (a).

Figure 27 is a schematic side view of a

modified example of an ink container shown in Figure
i5 24, (a).

Figure 28 is a perspective view of the ink
container which is a liquid container according to an
embodiment of the present invention.

Figure 29 is a side view (a), a top plan view

20 (b), a bottom view (c) and a front view (d) of the ink
container shown in Figure 28, and a top plan view (e)
and a front view (f) of the ink container with the cap
member omitted.

Figure 30 is a block diagram showing a

25 structure of a control system of the ink jet printer.

Figure 31 shows structure of signal line wiring

for signal transmission between the ink container and



details of the substrate provided with controllers and 5 so on. Figure 33
Is acircuit diagramof a nodified exanple of the substrate of Figure 32.
Figure 34 is atimng chart illustrating the data witing and readi ng
operations to and froma 10 nenory array,pf the substrate. Figure 35 is a
timng chart illustrating actuation and deactuation of LED 101. Figure 36
iIs a flowchart illustrating a control process relating to nounting and
dermounting of 1s the ink container according to an enbodi nent of the
present inventhenflExgbile 8@bile affltbw dh&r tietf paintemt ingtemms dénounti ng
process of the ink container in Figure 36. Figure 38 is a flow chart
showi ng i n dethel sabg@ratencifnfheodrnkr ganitaanesntrol in Figure 37. Figure 39
shows a state (a) in which all of the ink containers are correctly nounted
at correct positionsEiguee therks ot ecireuUiERiiagran yhewnirg ofhe "
respectively, in the process of the control for the 25 nounting and
dermount i ng of defailsk ofoAhgi sabstriate pEovaded) wikbnsorbyFedd s Sofndhe
carriage to a position for validation which is carried out using |light
(l'ight 23 5vaPFPd&Mi-on), after the main assenbly cover is closed

subsequently to the LED lightening. Figure 40 illustrates t I ght
validgtion y Figurg %3 isga ciéhuit éﬁagram of a mogfkieg

example of the substrate of Figure 32.

Figure 34 is a timing chart illustrating the

data writing and reading operations to and from a
10 memory array of the substrate.

Figure 35 is a timing chart illustrating
actuation and deactuation of LED 101l.

Figure 36 is a flow chart illustrating a
control process relating to mounting and demounting of

15 the ink container according to an embodiment of the
present invention.

Figure 37 is a flow chart of a mounting and
demounting process of the ink container in Figure 36.

Figure 38 is a flow chart showing in detail a

20 mounting confirmation control in Figure 37.

Figure 39 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



process (a) - (d). 5 Figure 41 also illustrates the |ight validation
process (a) - (d). Figure 42 is a flow chart illustrating a recording
process according to the enbodi nent of the present invention. 10 Figure 43
is a schematic side view (a) and a schempgic front view (b) of an ink
contai ner according to a further enbodi nent of the present invention.
Figure 44 is a schematic side view of a nodified exanple of the structure
of Figure 43. 15 Figure 45 is a schematic side view of a nodified exanple
of the struct Medidatiioglr.e af¥er mhgumaines ajssembdyr €@verdiiggcdosed a
substrate having a controller and the like, according to a further

enbodi ment of subseguesddy tovdhe D AdIhtenidds7 is a timing chart of an
operation in the structure of the enbodi ment. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS: 25 The deigurettenihivnstratesdehaslighthralidatieRed enbodi nent
of the present invention in conjunction with the acconpanying draw ngs. 24
1. FIRST EVBOBDERER®ES 1) ped@iption of First Embodinent. 5 Figure 1 is a

side wew (2 2 [Tk ot 4D) o 80 PuRSELOMY Bl (Fl Bl oy fkcpont = e
process (a) - (4).

Figure 42 is a flow chart illustrating a
recording process according to the embodiment of the
present invention.

10 Figure 43 is a schematic side view (a) and a
schematic front view (b) of an ink container according
to a further embodiment of the present invention.

Figure 44 is a schematic side view of a
modified example of the structure of Figure 43.

15 Figure 45 is a schematic side view of a
modified example of the structure of Figure 43.

Figure 46 is a circuit diagram of a substrate
having a controller and the like, according to a
further embodiment of the present invention.

20 Figure 47 is a timing chart of an operation in

the structure of the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
25 The description will be made as to the
preferred embodiment of the present invention in

conjunction with the accompanying drawings.



foll owi ng descriptions, the front side of the ink container is the side
which is faced to the user who to is mani pulating the ink container
(mounting and denounting operation of the ink container), which provides
the user with information (by light em ssi,gn froma display portion which
wi ||l be described hereinafter). is In Figure 1, the ink container 1 of this
enbodi nent has a supporting nenber 3 supported on the |ower portion at the
front side side thereof. The supporting nenber 3 is made of resin nateri al
integrally nolded with an outer casing of the ink 20 container 1, and the
ink container 1 is displaceable about a portion of the ink container to be
supported when the ink container 1 is nounted to the container holder. The
ink container 1 is provided on its rear side and front side with a first
engagi ng portibn FIRSTFMBOMIMENTengagi ng portion 6, respectively, which are
engageable with | ocking portions provided in a container holder. In this
enbodi ment, thkyl PeseEiptier@hlFiFsth BrRo&GRSRE i ng menber 3. By
engagenent of the enggging portion 5 and the enga i%% portion 6. with the
| ocki ng poftions, thei9TEdt dSnér Si—@s“&‘;”c&@édl% eRted iy tRd i nk
container 1. The_ s operati on,durhng tge mount i n(%llwi | | be described
her ei naf t er re?%¢r?n€°¥59@i¥&ﬁ% o) ¢h)an ik copbalReY oRAFSOUFELRE B the ink
container 1 ISa first embodiment of the present invention. 1In the
following descriptions, the front side of the ink
container is the side which is faced to the user who
10 is manipulating the ink container (mounting and
demounting operation of the ink container), which
provides the user with information (by light emission
from a display portion which will be described
hereinafter).
15 In Figure 1, the ink container 1 of this
embodiment has a supporting member 3 supported on the
lower portion at the front side side thereof. The
supporting member 3 is made of resin material
integrally molded with an outer casing of the ink
20 container 1, and the ink container 1 is displaceable
about a portion of the ink container to be supported
when the ink container 1 is mounted to the container
holder. The ink container 1 is provided on its rear
side and front side with a first engaging portion 5
25 and second engaging portion 6, respectively, which are

engageable with locking portions provided in a

container holder. In this embodiment, they are



provided with an ink supply port 7 for ink supply, which port is
connectable with an ink introduction 10 opening of the recordi ng head which
wi |l be described hereinafter, by nounting of the ink container 1 to the
contai ner holder. A base nenber is providgg on the bottom side of the
supporting portion of the supporting nmenber 3 at a position where the
bottom 15 side and the front side intersect wwth each other. The base
menber may be in the formof a chip or a plate. In the foll ow ng
description, iintiegrad lwbdH' shhtes tsugipsrt k@0 meRdfear 13.ngByoeRgggemeftand Fi gure
4, the 20 description will be nmade as to a structure and a function of a
maj or part of afhitheerdngéigimg pdEtgiore D dnd dhe lengadingippgrtdiaaw § a) and an
enlarged view (b) of a major part thereof, illustrating functions of [|ight
gui de porti on wiitd tthe |Jagkinonaridians + Hde ke sandigiererl décording to the
first enbodi nent of the present invention. Figure 4 Figure 4 is a side view
(a) and a froreauredlohm3mtad dmhe Wik £LAYRINAY &r- 28hesubst rat e mount ed
on the ink container of the first enbodjnent. As shown by (a) in Figure 2,
the i nk coht aidRaration dwsinediie MAHRERT Wikl (ke 9IRS HAHARES 150 which s

Is integral wiith the recording head unit. 105 having the recordi ng head 105,
by engagenent Sefeinaf§en s‘fefeg?f@’a‘bq andt e @eond engagi ng

portion 6 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

10 opening of the recording head which will be described
hereinafter, by mounting of the ink container 1 to the
container holder. A base member is provided on the
bottom side of the supporting portion of the
supporting member 3 at a position where the bottom

15 side and the front side intersect with each other. The
base member may be in the form of a chip or a plate.
In the following description, it is called "substrate"
100.

Referring to Figure 2 and Figure 4, the

20 description will be made as to a structure and a
function of a major part of this embodiment. Figure 2
is a schematic side view (a) and an enlarged view (b)
of a major part thereof, illustrating functions of
light guide portion and the like provided on the ink

25 container according to the first embodiment of the
present invention. Figure 4 Figure 4 is a side view

(a) and a front view (b) of an example of a controller



of the ink container 1 with a first |ocking portion 155 and a second | ocking
portion 156 of the hol der 150, 10 respectively. At this tinme, a contact
(connector) 152 provided in the holder 150, and a contact in the form of
an el ectrode pad 102 ((b) of Figure 4) preyided on a surface of the
substrate 100 facing to outside, are electrically contacted to establish

el ectrical 15 connection. An inside of the ink container 1 is divided into
an ink reservoir chanmber 11 which is provided adjacent the front side c,

and a negat i veupségatee moyariedaonndheeipdr condetmedaifndhehdilizat 12 whi chis
20 provi ded adjacent the rear side and which is in fluid communication with
an i nk suppl yepdodimenthe i nk reservoir chanber 11 and the negative
pressure generating nmenber accommodating chanber 12 are in fluid

communi cation with eaBf 8RAER P¥r bAYh1R gSQQBﬂn%niE%?ib&kpﬁ?ﬂtiéne#he i nk
reservoir chanber 11 contains the ink alone in this enbodi ment, whereas the

negative presduld GERITRAIY MARTED ddt Shmd@attifeg Rodd eZh dritfe Whilch
accommodat es an i nk absarbin terial |ve ressyre generating
nmenber whiéh 3§ & quqqﬂéb%ﬂé) %ﬁé %F’ ge, fiber
e o e e TR Lk B U e
to provide bal%?%?ngth§g¥%J(§'anéﬁthergé%éﬁ éH§g§£n§1portlon 6
of the ink container 1 with a first locking portion
155 and a second locking portion 156 of the holder 150,
10 respectively. At this time, a contact (connector) 152
provided in the holder 150, and a contact in the form
of an electrode pad 102 ((b) of Figure 4) provided on
a surface of the substrate 100 facing to outside, are
electrically contacted to establish electrical
15 connection.
An inside of the ink container 1 is divided
into an ink reservoir chamber 11 which is provided
adjacent the front side ¢, and a negative pressure
generating member accommodating chamber 12 which is
20 provided adjacent the rear side and which is in fluid
communication with an ink supply port 7. The ink
reservoir chamber 11 and the negative pressure
generating member accommodating chamber 12 are in
fluid communication with each other through a
25 communication port 13. The ink reservoir chamber 11
contains the ink alone in this embodiment, whereas the

negative pressure generating member accommodating



the ink ejection nozzle of the recording head to prevent ink |eakage from
the ink ejection portion to 10 the outside and to permts ink ejection by
actuation of the recording head. The internal structure of the ink
container 1 is not limted to such a pargjtioned structure in which the
inside is partitioned into the porous nenber is accommodati ng chanber and
the reservoir containing the ink alone. In another exanple, the porous
menber may occupy substantially all of the inside space of the ink
cont ai ner. Thehaspaii U2 @acevsmodadescaat ing absosbing mattelriglt dé to t he one
usi ng the porous nmenber. In 20 anot her exanple, the ink alone is contained
in a bl adder {nielgatiyeb @reassiaeofgepexatiingnmembiesi which ds ar pelnousor t he

| i ke which produces tension in the direction of expanding the vol une
thereof. In smember dasd&hishempogdmend )pmageyod ispogdesr £ideIby t he 25
tension in the bladder-like nenber to retain the ink. In a further exanple,
at | east a pag@egaie ik thecddheodan getaiadag $heoddd Bt ed by a flexible
In a 28 further exanple, at |east a part of the ink accommopdation space is
construct edl bymprEagtfion. nEfhsePorgHa MEBPPRK1A| HBCEi0RECERANDdated i n t he

space, wherein a spring force is applied to the flexible 5 nenber, by which
a negative pr&&Ngrates Sgﬁbr%ﬂ?&atlw&r@éﬁssﬁﬁ @se ishieuhitdrd et & omodat ed

in the space, prvg\]ieir ei Q)aalas c:reI N Jhort(i'l% ifsor%peplcjfe(rjllén%stcm% fj:Joer)ﬁieb ein
the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection portion to
10 the outside and to permits ink ejection by actuation
of the recording head.

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

15 accommodating chamber and the reservoir containing the
ink alone. In another example, the porous member may
occupy substantially all of the inside space of the
ink container. The negative pressure generating means
is not limited to the one using the porous member. In

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

25 tension in the bladder-like member to retain the ink.
In a further example, at least a part of the ink

accommodation space is constructed by a flexible In a



menber, by which a negative pressure is generated. As shown in Figure 4, (a)
and (b), the surface 10 of the substrate 100 facing toward the ink
container 1, is provided with an emtting portion 101 for emtting visible
i ght such as LED, and a control element 3@3 for controling the emtting
portion. The control elenent 103 controls em ssion of light of the emtting
15 portion 101 in response to an electric signal supplied through a pad 102
froma connector 152. As shown in, (a) and (b), a light guide portion 121
ext ends upwar diurthieirh exanipdar,arede feagh @ fpaortt ofSitdes il of the outer
casing of the ink container 20 froma position where it is faced to the
emtting portacon®batbnoh ispadfd dat iconstoruptiedt he [flgribIkhe free end
portion thereof constitutes a display portion 122 which is easily seen by

t he user. The memtdmn dndrthevhink ahené¢i jat accommedgtad in thel spacedi spl ay
25 portion" or "energent portion" In order to suppress attenuation of a

li ght quantitwheredre a rapriinoffdngshtls fanmh ke tenithe fglqrolion 101 to the
light guide 29 portion 121, the emtting portion 101 is dlsposed on the
substrate 300 member . ¥ sdelch |3 ggatieiel e ssing dee ISR LH Q‘he | i ght gui de
portion 121 at a_ position close thereto (Figure 2 5 1n this manner,
the enitting piRRSh ARA tHe HP%p?&?nﬁoiﬁlBﬁcﬁmgogégﬁpaﬂé £hEmS®LISE ot her ,

so t hat displﬁylportlon I S, dlﬁposed at the front side of the
wherein a spring force is applied to the flexible

member, by which a negative pressure is generated.
As shown in Figure 4, (a) and (b), the surface
10 of the substrate 100 facing toward the ink container 1,
is provided with an emitting portion 101 for emitting
visible 1light such as LED, and a control element 103
for controling the emitting portion. The control
element 103 controls emission of light of the emitting
15 portion 101 in response to an electric signal supplied
through a pad 102 from a connector 152.
As shown in, (a) and (b), a light guide portion
121 extends upwardly with a clearance from a front
side wall of the outer casing of the ink container
20 from a position where it is faced to the emitting
portion 101, and is effective to guide the light. The
free end portion thereof constitutes a display portion
122 which is easily seen by the user. The portion from
which the light is emergent is called, "display
25 portion" or "emergent portion" In order to suppress
attenuation of a light quantity in the travel of light

from the emitting portion 101 to the light guide



I nk container, nanmely, the upper part of the side having a latch |ever,
thus facilitating observation of 10 the user. As will be descri bed

herei nafter, when the 1light receiving portion is provided in the nmain
assenbly of the printer, the Iight can bejgssuredly received fromthe

di splay portion by the light receiving portion. Since the |ight guide
portion 121 is for |ight connection between the emtting portion and the
di splay portion is provided on the ink container 101, necessity for the
wiring | ead orpaiiaidn K2 ¥ orthe|amittiingp@ertinnpiol ded disprdede xhange can
be elimnated, and therefore, the emtting portion 101 20 and the display
portion 122 cdihesulisiratel HO (3 ag dpdacey a dgighiurnsiidantons at | ow
cost. Thus, the latitude is provided for the disposition of the display
portion 122 tuface he23 sl ' the okl eitlde parigmtldikat @an easily
observe the |ight em ssion, by 25 which the user can be given predeterm ned
informati on rRQsktien (@lese tharelunt Fiaire 2 8l oying an integral

nol ding of the light quide portion 121 with 30 the outer casing of the ink
container %, the nandPathdsi AGRO6St |t§enSi“lFﬁéflgaE@Ht%P@nPPficéﬁ?ly by the

provision of the Ijght guide portion 121. In this enbodi nent, an air |ayer
(space) exi st G134 RIVEIPR FTYHTCRAF p‘g‘?‘?'ﬁ‘cﬁﬁ 1°§?ﬁf't e f?r}% si de

wal | of the outer pasing of the ok container forging Lhe iok peservoir

ink container, namely, the upper part of the side
having a latch lever, thus facilitating observation of

10 the user. As will be described hereinafter, when the
light receiving portion is provided in the main
assembly of the printer, the light can be assuredly
received from the display portion by the light
receiving portion. Since the light guide portion 121

15 for light connection between the emitting portion and
the display portion is provided on the ink container
101, necessity for the wiring lead or the like for
electric power supply and signal exchange can be
eliminated, and therefore, the emitting portion 101

20 and the display portion 122 can be disposed at the
respective optimum positions at low cost. Thus, the
latitude is provided for the disposition of the
display portion 122 to meet the user's conveniences,
so that user can easily observe the light emission, by

25 which the user can be given predetermined information
relative to the ink container 1. By employing an

integral molding of the light guide portion 121 with



that light guide portion is fully integral with the front side wall of the
outer casing of the ink 10 container, in other wrds, the front side wall of
the outer casing of the ink container is utilized as the |ight guide
portion. However, the structure of this ggbodinment is advantageous in that
light guide to the display portion 122 is efficient. The description wll
15 be nade as to this point. In this enbodi nent, as shown in Figure 2, (a)
and (b), the light guide portion 121 is integrally connected with the outer
casi ng of the thk dgelsar vasing heffrbeie 1ink edntasinexlepentgent of the front
side wall. 20 Nanely, with the structure of this enbodinent, there is

provi ded an aimanwfjertietvgarpdteid ight inerkaserbreigmifiddamsinlly thye i nk
reservoir chanber 11. The outer casing of the ink container is made of

pol ypr opyl ene the eprafisidn tdle thehtighf depuisde tpartidi PELis conpletely
integral with the outer casing of the ink reservoir chanber 11, the
materi al of the |ight Ingkthde pmboddimenzl hasatic Bayesl (srace)eexislys As
shown in Figure 2, (b), in this enbodinent, the light emtted by the
emtting pértiketuedn the | highfenguibde tpertiemtl2haarkntheufrert 90de which is
an end surface of the light guide portion 121, and the 5 Iight travel s

t hrough the |iéntl gof dehgovutem a291ng of htheli Sk ;gopbrinem Jormirg di spl ay

to the user. The enitting portion 101, as described hereinbefore, emts
the ink reservoir chamber 11. It would be considered

that light guide portion is fully integral with the
front side wall of the outer casing of the ink

10 container, in other words, the front side wall of the
outer casing of the ink container is utilized as the
light guide portion. However, the structure of this
embodiment is advantageous in that light guide to the
display portion 122 is efficient. The description will

15 be made as to this point.

In this embodiment, as shown in Figure 2, (a)
and (b), the light guide portion 121 is integrally
connected with the outer casing of the ink reservoir
chamber 11, but is independent of the front side wall.

20 Namely, with the structure of this embodiment, there
is provided an air layer between the light guide
portion 121 and the ink reservoir chamber 11. The
outer casing of the ink container is made of
polypropylene material. If the light guide portion 121

25 1is completely integral with the outer casing of the
ink reservoir chamber 11, the material of the light

guide portion 121 has to be polypropylene.



visible light, and is scattering light. Therefore, there are a plurality of
light rays as shown by arrows 10 Al - A3. Here, it is assuned that
pol ypropyl ene has a refractive index of 1.49 (= nl) in the |ight guide

portion 121. Since the air has a refracti index of 1.00 (= n2), the
critical refraction angle fromthe 15 pol ypropylene to the air is determ ned
by the following Snell |aw of refraction: nl sinEl= n2 sinE2. That is, the

critical refraction angle is approx. 430 20 Therefore, the light rays

which are incident atastBrowACiflerigangl 2,t (vhichni éh4s embbaigentat the
point (i) in (b) of Figure 2, are totally reflected by the interface

bet ween t he palnepramH it tieghtbyguiie erfidrtiinen podi)icaind diheisni r, and the
light rays travel in 25 the light guide portion 121 while repeating total
refl ection as indidsaitedrbyttsy rldwghAl iorciderito stdrefaal Sd A whpicst iion a2, When
the incident angle El1 is 32 not nore than 43, the light ray transmts to
the air and dosebs swmfamacf tthe diiggitaygyictd ipprtlizih IXe @ratidibey m ned
information of the ink container (liquid container) 1 nentioned in the 5
f or egoi ng, 5i nclights travelsd drhraugin the tloighitetdwsirdeorporision hie2 ntimt i ng st ate
of the ink container 1 is proper (whether or not the nounting is conplete),
t he the display portion 122 for display to the user. The
emitting portion 101, as described hereinbefore, emits
visible light, and is scattering light. Therefore,
there are a plurality of light rays as shown by arrows
10 Al - A3.
Here, it is assumed that polypropylene has a
refractive index of 1.49 (= nl) in the light guide
portion 121. Since the air has a refractive index of
1.00 (= n2), the critical refraction angle from the
15 polypropylene to the air is determined by the
following Snell law of refraction:
nl sinEl= n2 sinE2.
That is, the critical refraction angle is
approx. 43°.
20 Therefore, the light rays which are incident at
the incident angle E which is 43° or larger at the
point (i) in (b) of Figure 2, are totally reflected by
the interface between the polypropylene (light guide
portion 121) and the air, and the light rays travel in
25 the light guide portion 121 while repeating total

reflection as indicated by arrow Al or A3 to the

display portion 122. When the incident angle E1l is



information as to the properness of the nmounting position of the ink

contai ner (whether or not the ink 10 container is nounted at a correct
position on the holder determ ned on the basis of the color of the ink
contained therein), and/or the informatiop,concerning the ink renaining
amount (whether or not the ink remai ning anount is enough). Such types of

I nformation 15 can be di spl ayed by presence or absence of the |ight

em ssion, state of light emssion (flickering or the |like), and so on. The
descri ption whbk merendmaas 430 ,a thearidfdn wayng rmgiddd softot vhe @dircont ai ner.
An inside 20 of the ink container 1 is divided into an ink reservoir

chanber 11 whiagld id®epr avitdedaaty athentdilshpdayf porttisndd22and a negative
pressure generating nenber accompdati ng chanber 12 which is provided
adj acent the rear siTkeaprdedéitetmisednihformatbomuot ctlhe abnkvi th 25 an i nk
supply port 7. The ink reservoir chanber 11 and the negative pressure
gener at i ng necoart adoeonriddauidy cootaiiner)l2 aeatienelduiigh ddenuni cation with
each other 33 through a conmunication port 13. An upper surface of the
gener at i ngs nefioge gedaehmddetliugie sc Hirebdnfiormadion @sd b mhedhesi orvent 12A
The ink container 1 of Figure 2 can be manufactured by preparing a main
body s of t henotk thenmaunding mtated@f ihen ike comiqxingre 1166 having t he
contact, the controller and the emtting portion, and then injecting the
ink into the iP¥9pex (whether or not the mounting is complete), the
information as to the properness of the mounting
position of the ink container (whether or not the ink
10 container is mounted at a correct position on the
holder determined on the basis of the color of the ink
contained therein), and/or the information concerning
the ink remaining amount (whether or not the ink
remaining amount is enough). Such types of information
15 can be displayed by presence or absence of the light
emission, state of light emission (flickering or the
like), and so on.
The description will be made as to a
manufacturing method of the ink container. An inside
20 of the ink container 1 is divided into an ink
reservoir chamber 11 which is provided adjacent the
front side, and a negative pressure generating member
accommodating chamber 12 which is provided adjacent
the rear side and which is in fluid communication with
25 an ink supply port 7. The ink reservoir chamber 11 and

the negative pressure generating member accommodating

chamber 12 are in fluid communication with each other



The ink injection port for this purpose, nmay be formed in the upper surface
of the ink reservoir chanber, for 10 exanple. After the ink injection
through the ink injection port, the injection port is sealed by a sealing
menber 11A. Alternatively, the sealing nmegber 11A is disnounted or an
injection hole is fornmed in an ink 15 contai ner casing, after the ink I in
the ink container is consuned up, by which the ink can be reinjected into
the ink container. As desired, the ink supply port 7 is sealed by a

prot ecti on caphaoughseakcommpaicatisohomnytod 3t heAn i kppebyswhfadet bf i nk
containers 1 20 can be transported. 1.2 Mdified Exanple (Figures 3, 5 and
8): The st r ucttivee getesartiibgd membehre aceomyodayinge chanhepl &s, and proper

nodi fication is possible if the 25 emtting portion 101 is used and is able
to present th@rgvddedemwdithe@n afisr Yghitod2Re| afhegink cprtairercynefiiner 1 to
the recording device and the user. The 34 description will be nmade as to
some nodi fi ed F&e8%s & cam her dapufaciurede Byt Prepagdng éwmainydodyting a
nodi fi ed exanpl e of the first enbodinent. In this enbodinment, the |ight

gui de port?on©°f2the lak qoafadmer b provided Fithsithe RRStEEYE A9% he i nk
reservoir chanber 11. In this nodified enbqQdinent, the light . quantity
reachi ng the &eSPRS thér Godtarh itgxesm%gp(ﬁ.leﬁaﬁnpn e &M odi ment

wherein the S%%&'f&%, and then injecting the ink into the inside.

The ink injection port for this purpose, may be formed
in the upper surface of the ink reservoir chamber, for

10 example. After the ink injection through the ink
injection port, the injection port is sealed by a
sealing member 11A.

Alternatively, the sealing member 11A is

dismounted or an injection hole is formed in an ink

15 container casing, after the ink I in the ink container
is consumed up, by which the ink can be reinjected
into the ink container. As desired, the ink supply
port 7 is sealed by a protection cap or a seal tape
(unshown) or the like, by which the ink containers 1

20 can be transported.

1.2 Modified Example (Figures 3, 5 and 8):
The structures described in the foregoing are
examples, and proper modification is possible if the
25 emitting portion 101 is used and is able to present
the predetermined information relating to the ink

container 1 to the recording device and the user. The



provi ded between the |ight guide portion 121 and the 10 ink reservoir
chanber 11, but this nodified enbodinent is usable, if the light quantity
is raised. This nodified enbodinent, is preferable in that ink container
i's conpact and that ink accommodating effjciency is inproved. 15 Figure 5
Is a schematic side viewillustrating another nodified exanple of the first
enbodinent. In this exanple, the Iight guide portion 121 is fornmed by a
menber which is a separated nmenber fromthe outer casing of the ink

contai ner 1, atgkdiigitidrheyildr oe2hadd fasscdto Wdnte soxhi faire & e, epr oper
materials can be selected, respectively. For exanple, the material of the
| i ght guide portion 1Pigneg Beipohyseahbmabdfie sideevielv dllastybtdnguateri al
or the Iike which has refractive indices which are nore greatly different
25 from that & ndilfdied ssxdnplte |ofjhtheniintsd énbodinent emilnt ithdgsporti on can
be efficiently guided. On the other hand, as for the material of the outer
casi ng of 35 entwdimeronttheckidht miide @ortteion Medler' dls Haviegral hi gh
suppressi on effect agai nst evaporation of the ink | in the ink container
can be sel &ct ot tlsi the frent e pealk dthidehd ride ditk agreservaieri al s, the
material of s the ink container 1 which is not necessarily transparent can
be sel ected frdmnhererlkhoilde thiisgmodid ied gmbeddmenite dihge Lijghk

illustrating another nodified exanple of the first enbodi ment._ In
gquantity reaching the display portion 122 is smaller

than in the first embodiment wherein the space is
provided between the light guide portion 121 and the

10 ink reservoir chamber 11, but this modified embodiment

~1is usable, if the light quantity is raised. This
modified embodiment, is preferable in that ink
container is compact and that ink accommodating
efficiency is improved.

15 Figure 5 is a schematic side view illustrating
another modified example of the first embodiment. In
this example, the light guide portion 121 is formed by
a member which is a separated member from the outer
casing of the ink container 1, and then, they are

20 unified. With such an example, proper materials can be
selected, respectively. For example, the material of
the light guide portion 121 may be polycarbonate
material or acrylic material or the like which has
refractive indices which are more greatly different

25 from that of the air so that light emitted from the
emitting portion can be efficiently guided. On the

other hand, as for the material of the outer casing of



this exanple, the display portion 122 at the free end 10 of the |ight guide
portion 121 has a substantially sem -spherical configuration, and the |ight
is preferably scattered by surface roughening. Wth this exanple, the
light ray guided by the |ight guide portggn 121 is scattered by the display
portion, and 1s therefore, the light quantity attenuates, but the 1light can
be presented in a wder angle fromthe display portion. By doing so, the
visual angle (range) increases, thus further inproving the visualization.
Figure 7 is athehdmkt icontiadaeri dw (podypaogyliene maderilalstvaatinggaa furt her
nodi fied exanple of the first enbodinment. In this exanple, the |ight guide
portion 121, hilgh suppaesisignmefifect3 agad ns tpeviaporadd ophiodh thehdndkubstrat e
100 is adhered are nmade of an integral nenber 131, which is a separated
menber from t He i25 thenliek condEinegr ean e selectesdsi n§iotet hheynkan
container 1. By doing so, simlarly to the exanple of Figure 5 suitable
materi al s canb@epmﬂdﬁﬂﬁﬂjﬁﬁ?ﬂnﬁiféé@enﬂh@ﬁﬂéqd@ﬂéheﬁﬁ@ drategiiigdr of
constituting the outer casing of the ink container and the nenber
constitutihg tihe lindhcanhadaedork idH.chy dspaat weoessarilghown in Figure 7,
(b), the menmber 131 to which the 5 substrate 100 is adhered is separable, so
that after tH&EINAPATENT (GAR Mk sfchatefron vider ¢&dSfy, the nenber 131

may be nounted to a new i nk container, th t.is reused. This reduces
thg runni ng cost sinc§¥bure g is a schema%&c side view ifgusgratgng

another modified example of the first embodiment. 1In
this example, the display portion 122 at the free end
10 of the light guide portion 121 has a substantially
semi-spherical configuration, and the light is
preferably scattered by surface roughening. With this
example, the light ray guided by the light guide
portion 121 is scattered by the display portion, and
15 therefore, the light quantity attenuates, but the
light can be presented in a wider angle from the
display portion. By doing so, the visual angle (range)
increases, thus further improving the visualization.
Figure 7 is a schematic side view ((a) and (b))
20 illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121, the supporting member 3 and a portion on which
the substrate 100 is adhered are made of an integral
member 131, which is a separated member from the
25 member constituting the outer casing of the ink
container 1. By doing so, similarly to the example of

Figure 5, suitable materials can be selected to meet



the substrate 100 and/or the emitting portion 101 10 which are relatively
expensi ve parts, can be reused. Figure 8 is a schematic side view ((a) and

(b)) illustrating a further nodified exanple of the first enbodinent. In
this exanple, the light guide portion 123gand the portion to which the
substrate 100 is 15 adhered are nade of an integral nenber 131 ', and the

menber 131 ' constitutes the outer casing of the ink container 1 and is
separate fromthe nmenber constituting the supporting nenber 3. By doing so,
simlarly to the eegwirements gff aemberhgopisdidudiog thet putem erial are

i mproved. In Figure 8, (b), the nenber 131 ' which integrally has the Iight
gui de portiogasingamf tthe gak icontadner @ad rhesmembest e 100 is adhered is
separabl e, and therefore, they can be reused. 25 In the first enbodi nent
and the nodi f icodstdtariiing thee ldighy gpdde pogitdwindeFasPerddivedie i AR
reservoir chanber 11 and the |ight guide portion 121, 37_ so that

attenuati on offhoy® |ingHtigurg dent(®n the membas dglpda dchothes suppressed

R o e e T s 1
el PO O RS R B A P
refractive im%g&ﬂg¥ﬂ¥§l:%§§lggﬂﬁgbnted to a new ink container, that
is, it is reused. This reduces the running cost since
the substrate 100 and/or the emitting portion 101
10 which are relatively expensive parts, can be reused.
Figure 8 is a schematic side view ((a) and (b))
illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121 and the portion to which the substrate 100 is
15 adhered are made of an integral member 131 ', and the
member 131 ' constitutes the outer casing of the ink
container 1 and is separate from the member
constituting the supporting member 3. By doing so,
similarly to the example of Figure 5, the choices of
20 the material are improved. In Figure 8, (b), the
member 131 ' which integrally has the light guide
portion 121 and the portion to which the substrate 100
is adhered is separable, and therefore, they can be
reused.
25 In the first embodiment and the modified

example, the air layer is provided between the ink

reservoir chamber 11 and the light guide portion 121,



a refractive index which is smaller than that of the 10 |ight guide portion
121 is interposed between the |ight guide portion 121 and the front side
wal | surface of the ink reservoir chanber 11 acconmopdating the ink |I. The
l'ight guide portion 121 of this exanple L a separated nenber fromthe ink
container 1 and is |Is made of pol ycarbonate exhibiting high |ight

transm ssivity. The |ow refractive index nenber 108 is nade of

pol ytetrafl uoroethylene material. Here, the refractive index of the

pol ycar bonat e soi $hats%t tendatienr efr abki 1d ghtdéxncdfienite of0 the

pol ytetrafl uoroethylene is 1.35. Fromthe Snell law of refraction, the
critical reframtiitddngngloatfioomlie ispelupparelssedt ¢ot acclmplish

pol ytetrafl uoroet hyl ene is approx. 58, and therefore, the Iight rays having
t he incident iapglosed arguad ifzadrhob8 t Th@§0carabbescchmpdishedyb?5 portion
122 anong the light rays emtted fromthe emtting portion 101. In this
exanpl e, the Howerposidd aaatheax megbere bledwerds tingy bk regeavedrwi th a
reflection nenber .made of netal. In the foregoing exanples, wherein the

use i s made wichamber dilf fAadetde ildgie qudfdea@ontdon dddx bet ween t he
materials, the light rays not 5 satisfying the condition _of total reflection
are transnitted, withigneer@sifratpehenatif sidptvigmniiiysteitthdates nore

or less. By providing a reflectjon nenber, the LE%Pt rays. .incident on the
i nci dent a further modified example of the first embodiment. In

this example, a low refractive index member 108 having
a refractive index which is smaller than that of the

10 light guide portion 121 is interposed between the
light guide portion 121 and the front side wall
surface of the ink reservoir chamber 11 accommodating
the ink I. The light guide portion 121 of this example
is a separated member from the ink container 1 and is

15 made of polycarbonate exhibiting high light
transmissivity. The low refractive index member 108 is
made of polytetrafluoroethylene material.

Here, the refractive index of the polycarbonate

is 1.59, and the refractive index of the

20 polytetrafluoroethylene is 1.35. From the Snell law of
refraction, the critical refraction angle from the
polycarbonate to the polytetrafluoroethylene is approx.
58° , and therefore, the light rays having the incident
angles ranging from 58° to 90° reaches the display

25 portion 122 among the light rays emitted from the
emitting portion 101.

In this example, the low refractive index



surface 123 and reaching the reflection nenber can be 10 substantially
conpletely reflected. By this, the light can be guided efficiently, and the
visualization is inproved. Figure 10 is a schematic side view illustrating
a further nodified exanple of the first eg?odinent. In 15 this exanple,
there is no such nenber as low refractive Tl ndex nmenber 108 or the |ike
(Figure 9) between the Iight guide portion 121 and the front side wall of
the ink reservoir chanber 11 containing the ink I, but they are contacted

to each other nokpagvaing Ay el HeplaxaaPatht Re refleb@IBhY Rlembekanber 11 is
made of polytetrafluoroethylene material simlarly to the lowrefractive

i ndex nmenber #%e @Fdnltall.i 9th gHedeore 6ih?ne}l&ﬁpi§s megiee P& 1Ot MEAr bonat e.
For this reason, simlarly to the exanple of Figure 9, the light 25 emtted

fromthe em tiseg iRORiddeN with adie @ fFerdndet 9n the geFplaatipertion 122 with
high efficiency. Wth such nodified exanples, the emtting 39 portion and
t he display pdmidexn batvesapah# athtearicilishe thlel giighguregspaotti on 121 for
optical connection between themis provided on the ink container 101, so
that em t$i ngaidrstfiydmgl 4hearmbridie igins plfatofalt ref 1822 ioan agrebe pl aced at
respective optimum positions, at |ow cost and w thout necessity of wring
for the el ect tiransovdrteduppith i giegudit dhettatgdadhildighti glmanddtter i or at e
the operationality and observation. By doing so, thus, the
attenuates more or less. By providing a reflection
member, the light rays incident on the incident
surface 123 and reaching the reflection member can be
10 substantially completely reflected. By this, the light
can be guided efficiently, and the visualization is
improved.
Figure 10 is a schematic side view illustrating
a further modified example of the first embodiment. In
15 this example, there is no such member as low
refractive index member 108 or the like (Figure 9)
between the light guide portion 121 and the front side
wall of the ink reservoir chamber 11 containing the
ink I, but they are contacted to each other. However,
20 in this example, the ink reservoir chamber 11 is made
of polytetrafluoroethylene material similarly to the
low refractive index member 108, and the light guide
portion 121 is made of polycarbonate. For this reason,
similarly to the example of Figure 9, the light
25 emitted from the emitting portion 101 can be guided to

the display portion 122 with high efficiency.

With such modified examples, the emitting



| atitude is provided for the disposition of the 10 display portion 122 to
neet the user's conveni ences, so that user. can easily observe the |ight

em ssion, by which the user can be given predeterm ned information

relative to the ink container 1. The nodi fisked exanple of the first
enbodinent is 15 not limted to those described above. The exanples can be
further nodified within the spirit of the present invention by one skilled
in the art. For exanple, in the foregoing exanples, the |ight guide portion
is made of r@sintinn andlthefiahayifdiianrane sepasakeds ithe i ndex
between the material and the air contacted thereto is used to guide the
|ight. But, ardigptiswids inartidnphdkifiny PRGFALMRPINRGERE Retweensabl e.
In place of the solid |ight_ guide portion, a hollow nmenber having an inner
reflecting surfngie 18 REAEIGgE QD sthey|ink rontaingmpt®l . 180 Wiethore of the

f oregoi ng exanpl es may be  conbjned. The surface treatnent of the display
portion 40 12Mddsg RRFEIPR oM 4ARG oS fﬂ’ﬁlﬁr?ﬂjr?&o%t% Y% CqRed in the

erbodi mont o ¢ IRF BLAFHY P AR R SR T TS| SP B kT 1ot - whi ch
will be described henelnafielesds & WO M UL b el S POt gbRSL (Figure

gur :
supply and signal exchange which might deteriorate the
operationality and observation. By doing so, thus, the
latitude is provided for the disposition of the

10 display portion 122 to meet the user's conveniences,
so that user can easily observe the light emission, by
which the user can be given predetermined information
relative to the ink container 1.

The modified example of the first embodiment is

15 not limited to those described above. The examples can
be further modified within the spirit of the present
invention by one skilled in the art. For example, in
the foregoing examples, the light guide portion is
made of resin material, and the difference in the

20 refractive index between the material and the air
contacted thereto is used to guide the light. But, an
optical fiber comprising a core and a cladding is
usable. In place of the so0lid light guide portion, a
hollow member having an inner reflecting surface

25 (stainless steel pipe) is usable.

Two or more of the foregoing examples may be

combined. The surface treatment of the display portion



Figure 11 is a perspective viewillustrating an exanple of a recording head
unit having a holder to which the ink container according to the first
enbodi ment is nountable. 15 Figure 7 is a schematic side viewillustrating
an operation of mounting and denounting (g - (c) of the ink container
according to the first enbodiment. The nounting portion described here is
applicable to the enbodi nents which will be described bel ow and 20 nodifi ed
exanpl es thereof. The recording head unit 105 is generally constituted by a
hol der 150 f on2deidasiatiibeddidictt jundyilonakiitth Fhieure i6n mdye texanpl e shown
in the Figure) of ink containers, and a recording head 105 di sposed 25

adj acent the hgleidomnsitthe (irdHtowmbodifegitr ©rl iNfodily e drewanpigss he | nk
container to the holder 150, an ink introduction opening 107 of the
recordi ng headhéreodi.sposed adj acent the bottom portion of the holder is
connected with the ink supply port 7 of the ink container to establish an
ink fluid communi cati Bhipaappliker tbetheenecondnemhadphendi tbeabl e recording
head 105 conprises a |iquid passage constituting a nozzle, an

el ect r ot hep malthimeh eshedingrdmand grheyimesd fiiied lexamplad dheeeadfge. The

el ectrothermal transducer elenment is supplied with electrical pulses in
accordance wi tWhigh meddr e fesqridted haredmadtather mal energy is applied

1.3 Mounting Portion of Ink Container (Figure

10 11 - Figure 13):

Figure 11 is a perspective wview illustrating an
example of a recording head unit having a holder to
which the ink container according to the first
embodiment is mountable.

15 Figure 7 is a schematic side view illustrating
an operation of mounting and demounting (a) - (c) of
the ink container according to the first embodiment.
The mounting portion described here is applicable to
the embodiments which will be described below and

20 modified examples thereof.

The recording head unit 105 is generally
constituted by a holder 150 for detachably holding a
plurality (four, in the example shown in the Figure)
of ink containers, and a recording head 105 disposed

25 adjacent the bottom side (unshown in Figure 11). By
mounting the ink container to the holder 150, an ink

introduction opening 107 of the recording head



tothe ink in the liquid passage. This causes a phase change of the ink
resulting in bubble generation (boiling), and therefore, abrupt pressure
rise, by which the ink is ejected fromthe nozzle. An 1ls el ectrical contact
portion (unshown) for signal transm ssiogiprovided on the carriage 203
which will be described hereinafter, and an electrical contact portion 157
of the recording head unit 105, are electrically contacted to each other,
so that 20 transm ssion of the recording signal is enabled to the

el ect r ot her nmalditsparsedl @l aglegrie rthed biotitoge @Eordion off thiee hoddexdilisy head 105
through the wiring portion 158. Fromthe electrical contact portion 157, a
wiring porti @enggtes sittdndde tiak mandmeoxdr 719£ the Wadn t he ink
container 1 is nounted to the recording head unit 105, the holder 150 is
brought to al®REaifemdiaastedd ighgan A §lodd pommund catrjons path
engagi ng portion 5 in the formof a projection provided on an ink container
rear side is ithefakatwesfo a first |ocking portion 155 in the formof a

t hrough hole provided_.in a holder rear side, so_that s ink container 1 is

pl aced on Phe inner bBPt&HPERLPaLE USAPLRCTREPHEINE(BFaEf LRPgure 12). With

this state kept, the front, side upper end of the ink container 1 is
pressed down £LURHiER @dr}ﬂsﬂ%‘f&/é) ags, SN e MOFRE nd™ 1 rot ates

Lgt ;[Nggndj[ Lgc; :er nqc;tnldét%aetr%galbytzgahnes .uoceaxr re Vt\ém%natb%ul:[ox;ihdeede ni%a%ihneg portion
liquid passage. The electrothermal transducer element
is supplied with electrical pulses in accordance with

10 recording signals, by which thermal energy is applied
to the ink in the liquid passage. This causes a phase
change of the ink resulting in bubble generation
(boiling), and therefore, abrupt pressure rise, by
which the ink is ejected from the nozzle. An

15 electrical contact portion (unshown) for signal
transmission provided on the carriage 203 which will
be described hereinafter, and an electrical contact
portion 157 of the recording head unit 105, are
electrically contacted to each other, so that

20 transmission of the recording signal is enabled to the
electrothermal transducer element driving circuit of
the recording head 105 through the wiring portion 158.
From the electrical contact portion 157, a wiring
portion 159 is extended to the connector 152.

25 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 12), and a first



engagi ng portion 5 and the first |ocking portion 155, so that front side of
the ink container displaces downwardly. In the process of this action, the
supporting menber 3 is displaced in the direction of is an arrow Q while a
side surface of a second engaging portiog,6 provided in the supporting
menber 3 on the 1ink container front side is being pressed to the second

| ocking portion 156 (an upper end edge of the holder front side) provided
on the holder front side 20 ((c) of Figure 12). At this tine, the connector
152 of the nengagdsgniportdioge Shdgi khet Foronodcea PreJjesdiv®? provided in
the ink container. If the user stops the nounting operation at this stage
(that is, thepromidedoen @ iadpcoddaimercFeaa| ﬁé%e( s tinseEt@d ection) 25
any longer), the supporting nenber 3 is flexed at this tine, and therefore,
the el astic fdmd® of fimst g@&ﬂfdﬂg R eRed 5P oy the £ LR e i nk
container. 43 By this, the electrical contact is prevented, and the user
is notified ofthipighh s SOViisias iify oMaldler fear &idg nae thitks, the
printing ogeration with inconplete nounting of the ink container can be 5

prevent ed. >Vhef} RO Ur it @19 €7 ¢t d " Fa i Hd O"h SH5IRF% reaches
bel on Lhe secar LCHABROT 431 5% BLAVIUGC, Uk oh, Wigs BReheT LR, 00 00°
side, the sup[{%ré[ ifnr%anens‘,ale e :%Jp(%esrple%c Sof r:‘;li[eh%nk container 1 is
pressed down as indicated by arrow P, by which the ink
container 1 rotates in the direction indicated by the
10 arrow R about the engaging portion between the first
engaging portion 5 and the first locking portion 155,
so that front side of the ink container displaces
downwardly. In the process of this action, the
supporting member 3 is displaced in the direction of
15 an arrow Q, while a side surface of a second engaging
portion 6 provided in the supporting member 3 on the
ink container front side is being pressed to the
second locking portion 156 (an upper end edge of the
holder front side) provided on the holder front side
20 ((c) of Figure 12). At this time, the connector 152 of
the main assembly side begins to contact the pad 102
provided in the ink container. If the user stops the
mounting operation at this stage (that is, the user
does not depress the container (in the P direction)
25 any longer), the supporting member 3 is flexed at this
time, and therefore, the elastic force of the

supporting member 3 per se raises the ink container.



direction Q' by the elastic force of the supporting nenber 3 per se, so

t hat second engagi ng portion 6 is |ocked by the second | ocking portion 156.
The structure of the second | ocking portion 156 is not 15 limted to those
descri bed above. The | ocking portion maysde established by providing a
space at the upper end side edge portion of the holder front side, and the
| ocking portion may be established by providing the stepped portion as in
this enbodinment. Wth this 20 state ((c) in Figure 15), the second | ocking
portion 156 Byathisal theuedestiriicailnkonsncsi aer prevaniedhorndoithel
direction through the supporting nmenber 3, so that rear side of the ink
cont ai ner 1 iusebutisenotdfielde ofedhesiincomplelte monngingsof the iink
container 1 25 receives a force in the direction z, in (d) of Figure 12, by
t he contact beomnsadnese | FRugnt EBguRTinhingpepergtior $itRhe hol der and the
absorbing material 44 in the ink supply port 7 of the ink container 1. The
upwar d displaé@ﬁ@ﬁ@léﬁetW@upﬁ%n@bﬁﬁaﬁgér1Pki§°n§éﬂﬁP§S§é& B¢. The first

| ocki ng portion 155 engaged wth the first engaging portion 5 and by the
second s | dckPE§VSHtEdon 156 engaged with the second engaging portion 6. At
this tinme, the nounti ainer_1 in addition conpleted,

of the ink con
wherein the ink supp e%o??e7u?gefoﬁ“5%?%% oF ¢ H'¢ ST i ¥RY fion
ggﬁgieg,? OE‘ Oz ’52%%(%tti%% %aq:e]a% eiss b%ll%%} rtih%alsle%o%%n rl%%tk%(rjlg ]p%rvgitorr]l tlg%

provided below the upper end side edge portion by way
of the upper end side edge portion of the holder front

10 side, the supporting member 3 displaces in the
direction Q ' by the elastic force of the supporting
member 3 per se, so that second engaging portion 6 is
locked by the second locking portion 156. The
structure of the second locking portion 156 is not

15 limited to those described above. The locking portion
may be established by providing a space at the upper
end side edge portion of the holder front side, and
the locking portion may be established by providing
the stepped portion as in this embodiment. With this

20 state ((c) in Figure 15), the second locking portion
156 elastically urges the ink container 1 in a
horizontal direction through the supporting member 3,
so that rear side of the ink container 1 is abutted to
the rear side of the holder 150. The ink container 1

25 receives a force in the direction z, in (d) of Figure

12, by the contact between the ink introduction

opening 107 of the holder and the absorbing material



The above-descri bed uses the principle of "lever"” during the nounting
process shown in (c) of Figure 12, wherein the engaging portion between the
first engaging portion 5 and the first |ocking portion 15 155 is a ful crum
and the front side of the ink container J4is a power point where the force
is applied. The connecting portion between the ink supply port 7 and the

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

t he power point 20 and the fulcrum preferably, closer to the fulcrum

Theref ore, then nihe uimit ysypply Pparst pfr esSatheadgaiknstonttdimemkl i ntheduct i on
opening 107 with a large force by the rotation of the ink container 1. At

t he connect i ngipweord i disp kacenenst iaf ndhamls wintesinerf i1 tlss, an 25 absorbi ng
material, a packing or the like which has a relatively high flexibility is
provi ded to asswppressed nky cofimenifdaisitodogkdpar ppritdopr dventenigaigeldeakage 45
there. Such structure, arrangenent and nounting operation are therefore
preferabl e i nwhth thehfirsthengaging @ertiamld yardgfhﬂ ngte BSeeordrel ati vel y

| arge s force. When the nounting operation is conpleted, the first |ocking
portion 155 enkR@jetngiRporiien 1156 engagrd)ivikthorhe cteornthengrgtrgond

| ocki ng portion 156 engaged with the second engagi ng portion_ 6 are
effective to RV the Atk tdft diime Fher sioun OFS%)?-W]?omthe

hol der, and therefore, the restoration . .
container 1 in addition completed, wherein the ink

supply port 7 is connected with the ink introduction
opening 107, and the pad 102 is electrically connected
10 with the connector 152.
The above-described uses the principle of
"lever" during the mounting process shown in (c) of
Figure 12, wherein the engaging portion between the
first engaging portion 5 and the first locking portion
15 155 is a fulcrum, and the front side of the ink
container 1 is a power point where the force is
applied. The connecting portion between the ink supply
port 7 and the ink introduction opening 107 is a
working point which is located between the power point
20 and the fulcrum, preferably, closer to the fulcrum.
Therefore, the ink supply port 7 is pressed against
the ink introduction opening 107 with a large force by
the rotation of the ink container 1. At the connecting
portion, an elastic member such as a filter, an
25 absorbing material, a packing or the like which has a
relatively high flexibility is provided to assure an

ink communication property to prevent ink leakage



of the elastic nmenber is suppressed, so that nenber is kept in an
appropriately deforned elastically. On the other hand, the pad 102 and the
connector 152 (electrical contacts) are nade of a 15 relatively rigidity

el ectroconductive material such as netal ;50 assuring satisfy electrical
connection property therebetween. On the other hand, an excessive contact
force therebetween is not preferable fromthe standpoint of damage
prevention and sufficient 20 durability. In this exanple, they are disposed
at a positionhaxre.enote as possible fromthe fulcrum nore particularly,
in the nei ghborhood of the front side of the ink container, in this
exanpl e, by whi ch t heSuoht attu€bure, i srnangemert. agd mounhisgexanpl e of the
enbodi ment, the substrate 100 is disposed on the inclined surface

connecti ng t heopeatatdmrsiade dfheref dnek ppefiegiabdre innvitthatdGuatha front si de of
the ink container 1, nanely, at the corner portion therebetwen. Wen the
bal ance of f oresdbennls elasticaldm dafqmed iy ithe relatdive hatargsad 102 is
contacted to the connector 152 immediately 5 before the conpletion of
mounting, bs do¥steder When; thej moynginghaperaizdopod st spmpleizedpwab@ force in

the vertical direction) applied by the connector 152 to the pad 102,
bal anci ng wi t £Xf dsking B el &ngagsthweirtdt ythen fiFsterti cal

direction, involves a 10 conponent force of the actual contact pressure
bet ween engaging portion 5 and the second locking portion 156

engaged with the second engaging portion 6 are
effective to prevent the ink container 1 from rising

10 away from the holder, and therefore, the restoration
of the elastic member is suppressed, so that member is
kept in an appropriately deformed elastically.

On the other hand, the pad 102 and the

connector 152 (electrical contacts) are made of a

15 relatively rigidity electroconductive material such as
metal to assuring satisfy electrical connection
property therebetween. On the other hand, an excessive
contact force therebetween is not preferable from the
standpoint of damage prevention and sufficient

20 durability. In this example, they are disposed at a
position as remote as possible from the fulcrum, more
particularly, in the neighborhood of the front side of
the ink container, in this example, by which the
contact force is minimized.

25 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 pad 102 and the connector 152. Therefore, when the wuser presses the ink
contai ner down toward the nounting conpletion position, an addition of ink
contai ner nounting force for electrical connection 15 between the substrate
and the connector is small, so that opergiivity may be quite | ow. Wen the
ink container 1 is pressed down toward the nounting conpletion position
where the first engaging portion 5 is engaged with each other, the 20
second engagi ng portion 6 and the second | ocking portion 156 are engaged

wi th each ot h&éhe &#modntheride afi $he dnkorpataineiroldcenameflgr,catsithei ng t he
pad 102 on the connector 152) parallel with a surface of the substrate 100
by the urgi ngcbanes. pbrdiehotberabgsweecds clkenrtlhal babaneetobn property is
provi ded and assured upon the conpletion of the nounting of the ink
cont ai ner. | nfadadies onlyt ad dhectcondaictc perddonndng thepsitaiten thatat a
position high fromthe bottomside of the ink container, and therefore, the
liability of Dad L0@aked comtacdgdhitioy thigeconnecdpal 152 4mmeidd adedydi nent ,
the ink introduction opening 107 is disposed in the 5 bottom surface of the
i nk cont ai her bedjogeerthe; femplLedione pfagiovg tidgi 6 songddemed.pdd 102 is

di sposed at the corner portion the front side away fromthe first engaging
portion, so tH& Swedy that geastdoacfadFas da upwardhEoxce 4@ ithe i nt r oduct i on

opening 107 duflng 11° % emut )" ld P TR Thie " Somal R A 531 1o the 1nk

the pad 102, balancing with the mounting force applied
downwardly in the vertical direction, involves a

10 component force of the actual contact pressure between
the pad 102 and the connector 152. Therefore, when the
user presses the ink container down toward the
mounting completion position, an addition of ink
container mounting force for electrical connection

15 Dbetween the substrate and the connector is small, so
that operativity may be quite low.

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

20 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
substrate 100 by the urging force. Therefore, a good

25 electrical connection property is provided and assured
upon the completion of the mounting of the ink

container. 1In addition, the electrical connecting



container. In this manner, the structure and arrangenent of the electrical
connecting portion described above is advantageous fromthe standpoint of
the magnitude 15 of the required ink container nmounting force, assurance of
the electrical contact state and the proggction fromcontanm nation with the
| eaked ink. As described in the foregoing, the ink container can be
assuredly nounted at the correct 20 position in the recording device with
as sinple structure, and the stable electrical connection is assured
wi t hout influpbeeiba tiBeatper poisdmdbnt igh flrem thk bomtemneddspofiti ng by
the disposition of the contact pad at the position described above. In 25
addi tion, thethesiaki rahtaines,t badutbereforepr thedlhpbidisgostnghehe
di splay portion which emits the light fromthe emtting portion to the
out si de, at t heakpdeink8repahtingf thieaef isnsmeilde (Imetbisleembedimenhe | at ch
| ever) of the ink container. Therefore, structure of the present invention
is effective tbepioki datradugidon opesniaged07 3sTHésposedt dnetbe t he
mounting portion for the ink container in the first enbodi nent or the
nmodi fied ®xabpitéoms syaif aceniofe dheo inkacogtadnernafjggeatl theRréiasiti ng to
Figure 16, the description will be nmade as to this point. Figure 13 is a
perspective vieagagiog Perdion Secand Apen®ad df2t iodispesed A the from
corner portion the front side away from the first
engaging portion, so that user can be protected from
the ink at the ink introduction opening 107 during the
10 mounting and demounting manipulation of the ink
container.
In this manner, the structure and arrangement
of the electrical connecting portion described above
is advantageous from the standpoint of the magnitude
15 of the required ink container mounting force,
assurance of the electrical contact state and the
protection from contamination with the leaked ink.
As described in the foregoing, the ink
container can be assuredly mounted at the correct
20 position in the recording device with as simple
structure, and the stable electrical connection is
assured without influence to the operationality in the
ink container mounting by the disposition of the
contact pad at the position described above. 1In
25 addition, the visualization to the user is improved by

disposing the display portion which emits the light

from the emitting portion to the outside, at the upper



the ink container to effect a recording operation according to another
exanpl e, and a perspective view of a carriage usable therewith, and a
perspective view (b) showing a state in which they are connected with 15
each other. As shown by (a) in Figure 13, the recording head unit 405 of
this exanple is different fromthose (hofder 150) descri bed hereinbefore in
that it does not have the holder portion corresponding to the ink 20
container front side, the second | ocking portion or the connector. The

recording heagayti bf4@hel Fron® lsdide Y(@hkheiber aaviing ahe ilatiche ot her
respects, the bottom side thereof is provided with an ink introduction

openi ng 107 t qekergoFedhed iwk tont@ainelt .SupRéyepore, 7st2bctticer ear side
thereof is provided with the first |ocking portion 155, and the back side

IS provided wheh paiesenactinvedit ioontiacefifectiive (tonprovikde smarddussi gnal
transm ssion. On the other hand, as shown by (b) in Figure 13, the carriage
415 i s novabl dmprovementhaft 417, and is provided with a |l ever 419 for
fixing the recording 5 head unit 405, and an electrical contact portion 418
connected ®ith the el Boerstatictuneacf poetmowntinghportienrfiongthead. The
carriage 415 is also provided with a holder portion corresponding to the
structure of timk donkadmemiimerthe rhtrsdi ¢mbopimedndc @ thec oty f3@d i on 10
156, the connector 152 and the wiring portion 159 to
example is not limited to that shown in Figure 11.
Referring to Figure 16, the description will be
made as to this point. Figure 13 is a perspective view
10 (a) of a recording head unit for receiving ink from
the ink container to effect a recording operation
according to another example, and a perspective view
of a carriage usable therewith, and a perspective view
(b) showing a state in which they are connected with
15 each other.
As shown by (a) in Figure 13, the recording
head unit 405 of this example is different from those
(holder 150) described hereinbefore in that it does
not have the holder portion corresponding to the ink
20 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
side thereof is provided with an ink introduction
opening 107 to be connected with the ink supply port 7.
25 The rear side thereof is provided with the first

locking portion 155, and the back side is provided

with an electrical contact portion (unshown) for



the connector, are provided on the carriage side. Wth this structure, when
the recording head unit 405 is nounted on the carriage 415, as shown by (b)
in Figure 13, the nounting portion for the ink 15 container is established.
In this manner, through the nounting oper@gtion which is simlar to the
exanple of Figure 15, the connection between the ink supply port 7 and the
i nk introduction opening 107, and the connection between the pad 102 and the
connector 152, 20 are established, and the nounting operation is

conpl et ed. 1. 4iRptal dirangNmpsesdnus (Figure 14 - Figure 15): 25 Figure 14
Figure 14 shows an outer appearance of an ink jet printer 200 to which the
i nk container describadthe blthefrohagdi,n@gs Bhgwne b{5 (b9 dnpéigest iMde 50
view of the printer in which the main assenbly cover 201 of Figure 14 is
open. The recorhit gpxeiage 455 Bpphiocaible abonda estalil nbhi s amdl bwdi fi ed
exanples which will be described below 5 As shown in Figure 14, the
printer 200 ofpxdvidedribbh nentecenptl 3ekon fxinastrergcordimget

di scharge tray 203 at the front side of the main assenbly, an autonatic
sheet feediSng RrRAd ceninsH)S 20and Aan teke¢bBical qrer RGO bioRI Al@ssenbl y
cover 201, 10 and ot her case E@étlons whi ch cover major parts_ including a

nmechani sm f or GRRRRFHeM \WHER t?kﬁcEﬁ}?@%g%o%%??9lP@FF%&Pr%%oFH?ng heads

and the ink . .
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
10 156, 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 13, the mounting portion for the ink
15 container is established. In this manner, through the
mounting operation which is similar to the example of
Figure 15, 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,
20 are established, and the mounting operation is

completed.

1.4 Recording Apparatus (Figure 14 - Figure 15):
25 Figure 14 Figure 14 shows an outer appearance
of an ink jet printer 200 to which the ink container

described in the foregoing. Figure 15 is a perspective



containers and for effecting the recording during the novenent of the
carriage. There is also provided an 15 operating panel portion 213 which

i ncludes a displaying device which in turn displays states of the printer

i rrespective of whether the main assenbly__cover is closed or opened, a nmain
switch, and a reset switch. 20 As shown Ph Figure 15, when the main
assenbly cover 201 is open, the user can see the novable range, the

nei ghbor hood t hereof which carries the recording- head unit 105 and the ink

containers 1Kg;l¥ oFMiaad pkentlihqn Whie®N e #ad nTa)% sktin1fdicediegd by
reference 25 nuneral "1" only hereinafter for sinplicity). 'In this

enbodi nent, when e FijjureAdAeNR Wpedver TRE1resopaeNgddevicgesiyence
operation is carried out so that carriage 51 205 is automatically cones to

the center posipp1aableC @t dheelenodi@iegitsy ands noddF ieds kxumplest he Figure),
where the user can do the ink container exchanging operation or the like. s
In this enbodwidh willa mwecdedicrg beddbelownshown) is in the formof a chip
nounted to the recording head unit 105, corresponding to the respective
i nks. The secordi ng hesadshseanihhBigueeoldl| ntheapeintér by00 hef noksent of
the carriage 205, 10 during which the recording heads eject the ink to
ef fect the prienbadgmeiie comprisyps 20Main agsEbibdynf a sheddbl e engagenent
wi th the guiding shaft 207
discharge tray 203 at the front side of the main
assembly, an automatic sheet feeding device (ASF) 202
at the rear side thereof, a main assembly cover 201,
10 and other case portions which cover major parts
including a mechanism for scanningly moving the
carriage carrying the recording heads and the ink
containers and for effecting the recording during the
movement of the carriage. There is also provided an
15 operating panel portion 213 which includes a
displaying device which in turn displays states of the
printer irrespective of whether the main assembly
cover is closed or opened, a main switch, and a reset
switch.
20 As shown in Figure 15, when the main assembly
cover 201 is open, the user can see the movable range,
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
25 numeral "1" only hereinafter for simplicity). In this

embodiment, when the main assembly cover 201 is opened.

A sequence operation is carried out so that carriage



extending in the noving direction of the carriage 205, and is novable as
descri bed above by the carriage 15 notor and the transm ssion novenent
mechani smthereof. The recording heads corresponding to the K, Y, Mand C
(bl ack, yellow, nmagenta and cyan) inks ejgct the inks on the basis of
ejection data fed froma control circuit provided in the nmain assenbly side
through a 20 flexible cable 206. There is provided a paper feeding
mechani sm i ncl uding a paper feeding roller, a sheet discharging roller and
so on to feed2bbeisceutdimagicadflyr camegubghthn) céntiefrr pastitéonut omati ¢ sheet
feeding device 202 to the sheet discharge tray 203. 25 The recordi ng head
unit 105 havi fijcantainesr gxchaknginenbeisddondl.dshown détdﬁhabfygﬂﬁﬁgted on
the carriage 205, and the respective ink containers 1 are 52 detachably
nmount ed on t hwhe&goithenyseEagannde tbs. ipkr cARtEABEFc8BFBARELBL printi ng
operation, the recording head_scan the recording material by the

above- descri he@ek@kd®Bner &hei AdKEhi ch the recording 5 heads eject the inks
onto the recording material to effect the recording on a wwdth of the

recording Smaterial cb?rERporeMPRAIBLR e tRHFEATIING H63 of ej ection
gutlets of th? recordBn head. Ln % ti pehkod getgeﬁn a gﬁanning _
peration and Pﬁ@?ﬁ@%t §@aﬁﬁln5 GPefat PofPhBOPRLE F@e fg nmechani sm
oo e, Sl e Pl QY B SUBLRLILSY dhat ance
respective inks. The recording heads scan the
recording material by the movement of the carriage 205,
10 during which the recording heads eject the ink to
effect the printing. The carriage 205 is capable of
slidable engagement with the guiding shaft 207
extending in the moving direction of the carriage 205,
and is movable as described above by the carriage
15 motor and the transmission movement mechanism thereof.
The recording heads corresponding to the K, Y, M and C
(black, yellow, magenta and cyan) inks eject the inks
on the basis of ejection data fed from a control
circuit provided in the main assembly side through a
20 flexible cable 206. There is provided a paper feeding
mechanism including a paper feeding roller, a sheet
discharging roller and so on to feed the recording
material (unshown) fed from the automatic sheet
feeding device 202 to the sheet discharge tray 203.
25 The recording head unit 105 having an integral ink

container holder is detachably mounted on the carriage

205, and the respective ink containers 1 are



the recording is sequentially effected to cover the entire area of the

recording material .

An end portion 15 of the novenent range of the recording

head by the novenent of the carriage, there is provided an ejection
refreshing unit including caps for capping, the sides of the recording heads

havi ng the ejection

outlets. Therefore, the recording heads nove to the 20

position of the refreshing unit at predetermned tinme intervals, and are
subjected to the refreshing process including the prelimnary ejections or
the |ike. Thedeeaohdbiy headtedi pnl®behzmecngdangohdad updttl6f.f or each ink
container 1, is provided with a 25 connector corresponding to each of the
i nk containers, and thheringpdue i neceudingter prict buntereration t Hehead of
the substrate provided on the ink container 1. By 53 doing so, turning-on
and flickeringecpbrdhagr bepdcisican thei recegydioct maseriol ®intbe controlled in
accordance wth the predeterm ned sequence executed by the recording

devi ce. Thus, abp¥er-descrdbesn moserenty dyringhahdcht &hgr regeridirdcont ai ner
can be notified. @Mre specifically, after the position of the container
exchange, %heheadst ed§Stotiieodnkg1 ogftor fbe reeocding neteri@dntt& ni ng sl

anmount of the ink is

turned on or flickered, and_ the event can be observed

to by the usePfERCEudhe FEATGHRIIE FatPoRt13heak§COrRdnGi spl ay porti on
122. This applies to.the respective. in container% %heln anoth%r exanpl e of

material corresponding to the range o

array o

ejection outlets of the recording head. In a time

beriod between a scanning operation and the next

10 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 area of the recording material. An end portion

15 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. Therefore, the recording heads move to the

20 position of the refreshing unit at predetermined time

intervals, and are subjected to the refreshing process

including the preliminary ejections or the like.

The recording head unit 105 having a holder

portion for each ink container 1, is provided with a

25 connector corresponding to each of the ink containers,

and the respective connectors are contacted to the pad

of the substrate provided on the ink container 1. By



control of the switching of the emtting portion, when the ink container 1
I's nmounted to the correct position, 15 the emtting portion 101 of the
container is lighted on, by which the user can observe the event through
the light guide portion 121 and the displsy portion 122. These controls are
executed, simlarly to the control for the ink ejection of the recording
head, by 20 supplying control data (control signal) to the respective ink
containers formthe main assenbly side control circuit through the flexible
cabl e 206. Thdolinghsor eturniing-por andnf2igkpninggofh&hpi gREPEEEL¥PVI ng
el enent can be di sposed adj acent the end 25 portion which is opposite the
posi ti on wher emikEingbpostdensr 1Bddcprf PesRPR§TaALed| inppr6¢PEEANCy doi ng
so, the emtting portion 101 is actuated when the 54 display portion 122 of
t he ink contaWﬁgh thgapredefprmiped| sgALCRERP¥RRYLREr PYoRPRNi 1 e t he
carriage 205 is mving, and the emtted |ight can be receijved Q% the 1ight
[

recei vi ng porFPSﬁrFﬁPSESﬁVFHQ'Iiﬁ%?sguF%% Lntrpation gelatinget i spl ay
portion 122.On the basis %B the. provision_of thg carrnge 205 when the
light is YecktPeedtate ofnthe APEcFPRITALPEY 8% BewWROLAEA®Sr not an ink

t ai 1 t d/ t t_ t.he ink. t ai 1 ted
2t the correct posit A CRACTREC AR RECSRs e R TR eSS porcion
o ons o EoEannaR® lAnBRERe Nenk"ent RtIREPE0RT10R 183 EthnePut 2l S0

functions to contri detecti
ink container 1 containing small amount of the ink is

turned on or flickered, and the event can be observed
10 by the user through the light guide portion 121 and
the display portion 122. This applies to the
respective ink containers 1. In another example of
control of the switching of the emitting portion, when
the ink container 1 is mounted to the correct position,
15 the emitting portion 101 of the container is lighted
on, by which the user can observe the event through
the light guide portion 121 and the display portion
122. These controls are executed, similarly to the
control for the ink ejection of the recording head, by
20 supplying control data (control signal) to the
respective ink containers form the main assembly side
control circuit through the flexible cable 206.
The light receiving portion 210 having the light
receiving element can be disposed adjacent the end
25 portion which is opposite the position where the
above-described refreshing unit is provided. By doing

so, the emitting portion 101 is actuated when the



operation and the control operation of the recording device. A further
pref erabl e Enbodi nent to acconplish 15 both of themw || be described
hereinafter in conjunction with a third Enbodi ment. 2. SECOND EMBODI MENT
(Figure 16 - Figure 20). 20 In the foregoispg Enbodi nents and cl assification
is, the light guide portion 121 is extended upwardly fromthe nei ghborhood
of the emtting portion 101 to the display portion 122 which is |ocated at
the top end. The description will be nmade as to exanples in 25 which the
di spl ay porti ¢idsplayo@aridon 122D ef ttihe inkhicontiadnesy d @avs@s &t to the
user. The sanme reference nunerals as with the foregoing enbodi nent 55 are
assi gned to tHé&ee|ldmr SaneiHRS MO 3puidE dde faarslages 20hda he
detail ed descriptions for such elenments are omitted for sinplicity. Figure
16 is a schem@dvelng .deénd &g 1emistted iHght qamde dieasivate BY dghe gui de
portion provided on the  ink container according to the second enbodi nent of
the present it Fecaiving PAHRR MdHCUThERS Jhitght SWf%ed fromthe

emtting portion 101 to th%ﬁgi | ay, portion 322, d a light quide portion
321 for 10%0bPNEIbADF 7 ﬁgeeraallr%pp]e%f éfﬁi‘é’ﬂiquvgbdl%}l vﬁl?% b[fgslsai r space
provi ded between the 1ight urilde P rtionr321 t‘ﬂ]e frqﬂet ][s.i vj\@sll
surface of théh n'G & Fanttf PrEF5Ie anthiisly Tk 'Jrﬁjl %nd the
free end portion JFefUriehsP ddals LRl Al 4Pt ithdther or not
an ink container 1 is mounted and/or whether or not
the ink container 1 is mounted at the correct position
10 on the carriage 205. Thus, the display portion 122 not
only functions to present the information to the user
but also functions to contribute to the detecting
operation and the control operation of the recording
device. A further preferable Embodiment to accomplish
15 both of them will be described hereinafter in

conjunction with a third Embodiment.

2. SECOND EMBODIMENT (Figure 16 - Figure 20).

20 In the foregoing Embodiments and classification
is, the light guide portion 121 is extended upwardly
from the neighborhood of the emitting portion 101 to
the display portion 122 which is located at the top
end. The description will be made as to examples in

25 which the display portion is located at a position
which is more convenient to the user. The same

reference numerals as with the foregoing embodiment



15 directed in an upper-right direction. In this exanple, the display
portion is disposed at the top of the front side of the ink container, that
is, the side having the latch lever, as with the foregoing Enbodinents, so
that it can be easily observed by the 20gguser. Wth this structure,
simlarly to the first Enbodinent, the Iight can be extended to the display
portion 322 while suppressing the attenuation all the [light incident from
the emtting portion 101. Mreover, 25 the |ight guide portion 321 is curved
so as to direare akssidgnsdl &p pbet edemdfalst bamidgupper corglesponding Figure,
the display portion 322 can be easily observed 56 by the user. Figure 17 is
a schemati c sifuactiewsof and wbei dedaldrdngeecofinthonst foet suehof Figure 16.
In this enbodi nent, too, the light guide portion 321 is 5 curved, but the
hi gh is | ower efligmenits Rrgucmitdedsfion simplieAdysurface 310 is opposed to
the back side of the supporting nmenber 3, nore particularly, of the
operating portion 3MEgere L6 the porehempitrs beldemniew hlbes bt user. At
| east the operating 10 portion 3Mof the sgggorting menber 3 in this

enbodi nent3 i s FEGEEEOPUCED Y 419PGh U A BRT PR PTRYAIED OF Hies exanpl e.
As shown [ Flowr e blaihile NPT So 1S sbdla SRbbhelions e em tting

the present invention. In this embodiment, the light
is guided from the emitting portion 101 to the display
portion 322, and a light guide portion 321 for

10 observation of the user is extended upwardly with an
air space provided between the light guide portion 321
and the front side wall surface of the ink reservoir
chamber 11 for containing the ink I, and the free end
portion is curved so that display portion 322 is

15 directed in an upper-right direction. In this example,
the display portion is disposed at the top of the
front side of the ink container, that is, the side
having the latch lever, as with the foregoing
Embodiments, so that it can be easily observed by the

20 user.

With this structure, similarly to the first

Embodiment, the light can be extended to the display
portion 322 while suppressing the attenuation all the
light incident from the emitting portion 101. Moreover,

25 the light guide portion 321 is curved so as to direct

the display portion 322 toward upper right in the

Figure, the display portion 322 can be easily observed



15 to the end surface 310 by the |ight guide portion 321, and then the
light is directed to the operating portion 3M By doing so, the operating
portion 3Mof the supporting nmenber 3 constituted by the |ight
transmtting nmenber is lighted up. In othgg words, the 20 operating portion
3M per se functions as the display portion for providing user with the
I nformation. This exanple provides the sane advant ageous effects as with
the first Enbodinment. In addition, according to these features exanple, the
operating 25bpotheonseM.which is to be mani pulated by the user is |ighted
up, therefore, when the user is to be pronpted for exchange of the ink
cont ai ner, the objectFigikr&717 conhtaii seerati®peside ket aecogni zed, and
the portion to be manipulated for the nounting or disnountiggkof the ink
cont ai ners cafofdfdefeerkpipplec08gtihee§trngduren ofhEiguger 160 e the |ight
nore 5 visible at the operating portion_3 t he operating portion 3M may be
provi ded wit hthigoembegdiment .s&e0r ethgy ldgpitoguidenporition Pghds The
structure of bending the O%Fical axis_in order to |l gcate the disglay
portion i s5noCYUEVE eBYto theghdghy iy LoWeT thRP 4 §49N5et iL8n. S¥R
description wi |l . be made as tq._.thi,s point. Figur 1§ a.side view (a), a
front.viem/(bf Qﬁdeng EHFFSFFVS&Q dS) °pPosed & 5§ﬁt Pﬁ5r5%§Fcﬂ%is a liquid
container accpding tQ 29 fen®3 ™ & rdle! Barticularly, of the
operating portion 3M which is the portion to be
manipulated by the user. At least the operating
10 portion 3M of the supporting member 3 in this
embodiment is constituted by a light transmitting
member in this example.
As shown in Figure 17, in this example, the
light emitted from the emitting portion 101 is guided
15 to the end surface 310 by the light guide portion 321,
and then the light is directed to the operating
portion 3M. By doing so, the operating portion 3M of
the supporting member 3 constituted by the light
transmitting member is lighted up. In other words, the
20 operating portion 3M per se functions as the display
portion for providing user with the information.
This example provides the same advantageous
effects as with the first Embodiment. In addition,
according to these features example, the operating
25 portion 3M which is to be manipulated by the user is
lighted up, therefore, when the user is to be prompted

for exchange of the ink container, the object ink



15 second enbodi nent. The position fromwhich the Iight guide portion 450
extends upwardly is substantially the sane as with the foregoi ng exanpl es,
but the light guide portion 450 of this exanple is not curved but is
substantially extended straight. An incligged surface 20 451 is provided at
the top end portion. The position of the inclined surface 451 is at the
back side of the operating portion 3Mof the supporting nenber 3, and the
portion oppose to the back side of the operating portion 3Mis high, and
the portion oppotsedner cha R& ftoodiirectidyofrechgnized,egapdvéhe chanber 11 is
| ow. Between the |light guide portion 450 and the surface of the front side
wal | of the i perédeonaitoebel manipudatedsgoraithespouatinge®t he |i ght gui de
portion 450 is integrally nolded with the outer casing of the ink

contai ner 1, GAsmamatdngeefeithes iafnsontaiagrisy can begRireciddni tting
material. 5 The description will be made_as to the structure and the
function of f EBEOINGHFEdyuit®e -pofhi bhe aBdehs tenmakexthip 19kt gfiPEe19 is a
schematic side. view (a) and an enl arged VLGM/%@% of a mpjor part of the
light guide pdisibde &4 thesorsrating Perddodn 35 6 CRETFYRE gui de
portion. As shown .in these Figures, the |light guide_. portion 450 each
extended up f POMYRE FE5MEY R épgldF%e 8nP§F§&°@n5°§hrface i s opposed

to the emtti ré%atpc%rrtfn%n al%lr.op'lgll:eragfo%rnec, o%%.r:{gthr%e. emtting portion 101

The structure of bending the optical axis in
order to locate the display portion is not limited to
10 curving the light guide portion. The description will
be made as to this point.
Figure 18 a side view (a), a front view (b) and
a bottom view (c) of an ink container which is a
liquid container according to another example of the
15 second embodiment. The position from which the light
guide portion 450 extends upwardly is substantially
the same as with the foregoing examples, but the light
guide portion 450 of this example is not curved but is
substantially extended straight. An inclined surface
20 451 is provided at the top end portion. The position
of the inclined surface 451 is at the back side of the
operating portion 3M of the supporting member 3, and
the portion oppose to the back side of the operating
portion 3M is high, and the portion opposed to the
25 front side of the ink reservoir chamber 11 is low.
Between the light guide portion 450 and the surface of

the front side wall of the ink container 1, there is



15 emits the light, the light is guided fromthe end surface of the bottom
side of the light guide portion 450 to the inclined surface 451 at the top
end portion, and is reflected by an inclined surface 451 to reach an
operating portion 3M Simlarly to the exsggtple of 20 Figure 17, the
structure of this exanple is such that Ilight fromthe emtting portion 101
di sposed at the bottomside of the ink container 1 is guided to the
operating portion 3Mthrough the light guide portion 450, and therefore,

t he user mani piraspaget héiPen oplee atlght pgrideoPErienr #0145 recogni zes the
predetermned information relating to the ink container 1. 59 The

pref erabl e podntegnallyemadisf wWibdhgthreoutght caaing pér theninko, the
inclined surface 451 and the emtting portion 101 are as follows. It is
preferabl e fr6RPERANETaAdpEDEt WBPleuPpgMYrRgis FAP§EILUARBURY &f 1ight t hat

in order for the Iight em tted b%F the emtting portion 101 to be guided to
the inclined ld@Ptal&ansPifyipge®AtsRiagui de portion 450, the emitting

portion 101 is opposed to_.the end. surface of the bottom.side of the |ight
gui de port}on 450 and'¥h ARFTHEP LI} €% tb‘?d‘??e‘{]%fasa Y o¥€section of the

N o e ROLen, 450 (PSR EAn, Hae! DRcoRULRRL RiiS pAERR0 e,
surface 451 t%s%”%%tQ5ﬁsr%§%%pﬁgﬁ OPE&@%L“PQ is a schematic side
view (a) and an enlarged view (b) of a major part of
the light guide portion to illustrate the function of
10 the light guide portion.

As shown in these Figures, the light guide
portion 450 each extended up from the position where
the bottom side end surface is opposed to the emitting
portion 101. Therefore, when the emitting portion 101

15 emits the light, the light is guided from the end
surface of the bottom side of the light guide portion
450 to the inclined surface 451 at the top end portion,
and is reflected by an inclined surface 451 to reach
an operating portion 3M. Similarly to the example of

20 Figure 17, the structure of this example is such that
light from the emitting portion 101 disposed at the
bottom side of the ink container 1 is guided to the
operating portion 3M through the light guide portion
450, and therefore, the user manipulating the

25 operating portion 3M naturally recognizes the
predetermined information relating to the ink

container 1.



15 portion 3M it is preferable that inclination angle of the inclined
surface 451 relative to the optical axis 456 is not |less than the critical
angle so as to totally reflect the light. For exanple, the light guide
portion 450 which is integrally nolded wigth the 20 ink container 1 is nade
of pol ypropyl ene having a refractive index of 1.49, the total reflection
condition is determ ned by Snell law of refraction as follows (refractive

i ndex of the air is 1): 1.49sinE=1. 25 sinE=1/1.49. $ is nearly equal to
43. Thus, the inclinaThenprefgrabbé aposetionaher&latbm i amdbngxtke (= i nci dent
angle) is not less than 43. In this enbodinent, the inclination angle is 45
to satisfy tHAdagbdndiuiiden porttilom t46t0al thef liactliioved BurfagiendSdoandhe | i ght
gui ded by the light guide portion 5 450 is totally reflected by the inclined
surface 451 &he¢ iemidibiag e@drtdorhd Odp@rst iasg fisddowsn 3ME §8 t hat

visibility is inproved. Figure 20 is a side view (a) and a front view (b)
of the side vipesfgradl$ fgom thensdiandne iataefl suprdydma I#e laandect ure of
Figure 18. In this exanple, the [|ight guide portion 450 is provided by a
member separ arEaRGmathd gt dhRtaiiNeoTESTAZSS iy Jighthien Ihefie, { ho

ink container 1 and the |ight quide portion 450 can be nade of suitable
mat eri al s, the emitting portion 101 to be guided to the inclined

surface 451 by the light guide portion 450, the
emitting portion 101 is opposed to the end surface of
the bottom side of the light guide portion 450 and on
10 the projected plane of a cross-section of the light
guide portion 450 (perpendicular to the optical axis
456 of the light guide portion 450).
In order for the light reflected by the
inclined surface 451 to smoothly reach the operating
15 portion 3M, it is preferable that inclination angle of
the inclined surface 451 relative to the optical axis
456 is not less than the critical angle so as to
totally reflect the light. For example, the light
guide portion 450 which is integrally molded with the
20 ink container 1 is made of polypropylene having a
refractive index of 1.49, the total reflection
condition is determined by Snell law of refraction as
follows (refractive index of the air is 1):
1.49sinE=1.
25 sinkE=1/1.49.
E is nearly equal to 43°.

Thus, the inclination angle relative to the



Is respectively. In the case that ink container 1 is not made of a |ight
transmtting material, an opening 32 is forned in a part of the operating
portion 3M Through t opening 32, the reflected light fromthe inclined
surface 451 of the light guide portion 458, is 20 received by the users eyes.
In the exanples of Figure 18 and Figure 20, the inclined surface is so set
that angle (incident angle) relative tot optical axis guided by the Iight
guide portion 450 is equal to the angle (reflection angle) 25 of
reflecti on t ooptdchieagpsr 4= ngcidenitoanglk ) Dépenditndess thenndBér.i al s or
the like used, they are properly set so as to satisfy t total reflection 61
condi tion. | nIordbdist embblimeant | fheefinedtinahéohi ghglet he 4bAcltioned surface
may be constituted by a naterial exhibiting a high refractive index or a
hi gh 5 refl ecsatdsfyf theecomdid iomeiofl thei totalt Meflek&iony By st uck.

Mor eover, in another alternative, the operating portion 3Mof the
supporting nefodngdses the fliobti guided biethiespigptpoudidenpoifiionhe |i ght
guide portion 10 450 is extended to a position higher than t operating
portion si®il 450y iso tritgddy refdestede byi #hehiaglined sudfiage @#édtion is
provi ded by the top front portion of the light guide portion 450 adjacent

t he inclined a@@rﬁécgyggqﬁqglto the operating portion 3M, so that

visibility is improved.

Figure 20 is a side view (a) and a front view
(b) of the side view according to a modified example

10 of the structure of Figure 18. In this example, the
light guide portion 450 is provided by a member
separate from the ink container 1. According to this
example, the ink container 1 and the light guide
portion 450 can be made of suitable materials,

15 respectively. In the case that ink container 1 is not
made of a light transmitting material, an opening 32
is formed in a part of the operating portion 3M.
Through t opening 32, the reflected light from the
inclined surface 451 of the light guide portion 450 is

20 received by the users eyes.

In the examples of Figure 18 and Figure 20, the
inclined surface is so set that angle (incident angle)
relative to t optical axis guided by the light guide
portion 450 is equal to the angle (reflection angle)

25 of reflection toward the operating portion 3M.
Depending on the materials or the like used, they are

properly set so as to satisfy t total reflection



15 3. TH RD EMBODI MENT (FlI GURE21 - FI GURE 27): The user possibly |ooks at
the display portion in various directions depending on the position of the
20 printer or the like, and therefore, it is desirable to emt the light in
a wider range fromt display portion. Ongihe other hand, the display
portion is not only for the user observation but also for the ink container
detecting operation the control of the operation of 25 the recordi ng devi ce,
and therefore, a light receiving portion 210 is provided in the recording
devi ce as shoonditibngure 15. 62 For exanple, when the carriage 205 scans
relative tot light receiving portion 210, the ink containers and/or the

di spl ay portion passebnhbgrdér téiefficiertly mehbeet orthe 1l Diguetheéal |y.
During the 5 passage, it can be checked whether the ink containers are
mount ed at thdéncddnedt sypafiaceomay besgoasitiguged byr @ paterdalarly, at the
timng when a certain ink container is faced to the |light receiving portion
210, the emni exbddigdng @nhdgh Fefraetdyst dnfex @dndaibdighy 10 the ink of the
color, which container is supposed to be placed _at the position facing to
the |ight Sred&&fdesdanse i &2 eFampd egcMededd fodl oghithehd 1kénfMayi ng porti on
on to emt the light fromthe display portion. If the |ight receiving
portion 210 r Oei K15 t he light, it is discrimnated that ink container is

Moreover, in another alternative, the operating
portion 3M of the supporting member does not function
as the display portion, but the light guide portion

10 450 is extended to a position higher than t operating
portion similarly to Figure 16 example, in which the
display portion is provided by the top front portion
of the light guide portion 450 adjacent the inclined
surface portion.

15

3. THIRD EMBODIMENT (FIGURE21 - FIGURE 27):
The user possibly looks at the display portion
in various directions depending on the position of the
20 printer or the like, and therefore, it is desirable to
emit the light in a wider range from t display portion.
On the other hand, the display portion is not only for
the user observation but also for the ink container
detecting operation the control of the operation of
25 the recording device, and therefore, a light receiving
portion 210 is provided in the recording device as

shown in Figure 15.



nmounted at the correct position, if not, the container is nounted at a
wrong position. If the latter is the case, the recording operation is
prevented, for exanple, and pronpt the user to open the main assenbly 20
cover 201 and renmpunt the ink container aj,the wong position by flickering
the emtting portion or display portion 8% the wrongly nmounted ink
container. By doing so, the inconveniences that col or reproduction is not
proper because of the erroneous nmounting of the ink 25 container or

containers, and the ifePNVLAMEIE SRR thdcaRFiddd 265 Ps@amsled for the ink
container in which the ink is short, and a warning is erroneously 63

-provided for theaaitikeC@dt & NaightoHedienividga pottitioal end, ameudnkof the ink.
The light receiving portion 210 used for such ink container detection or
control is fixehtaindte andypar ahes dishillag pbetivkh pasisaisndy ithecarried on
the carriage and reciprocated, and therefore, the positional relation
relative to thldgtitsplexyeigtimig mordfiont 1240 slequenttdiaddryy .i sDuohsgabheduri ng t he

detecting operation. For this reason, it is preferable that 10 display
portion enst s passageghti twicam rpea cherkledr ahgdhears thend nks comd aimerts ng
tolerance of the light receiving portion in the recording device permtted,
so that densi reofmaunded @it theamormeddi pestidd ons .t mespeicghivedacei vi ng
portion is maintained sufficiently 15 high, as contrasted to the standpoint
of observati oMore particularly, at the timing when a certain ink
container is faced to the light receiving portion 210,
the emitting portion of the ink container containing
10 the ink of the color, which container is supposed to
be placed at the position facing to the light
receiving portion 210, is actuated to light the
emitting portion on to emit the light from the display
portion. If the light receiving portion 210 receives
15 the light, it is discriminated that ink container is
mounted at the correct position, if not, the container
is mounted at a wrong position. If the latter is the
case, the recording operation is prevented, for
example, and prompt the user to open the main assembly
20 cover 201 and remount the ink container at the wrong
position by flickering the emitting portion or display
portion of the wrongly mounted ink container. By doing
so, the inconveniences that color reproduction is not
proper because of the erroneous mounting of the ink
25 container or containers, and the inconveniences that

no warning is provided for the ink container in which

the ink is short, and a warning is erroneously



by the user. Thus, the display portion is required to satisfy the
contradictory functions. The description wll be nmade as to the enbodi nent
which is intended to 20 neet the contradictory requirenments. Figure 21 is a
side view (a), a top plan view (b), a bogfomview (c) and a front view (d)
of an ink container which is a liquid container according to a third
enbodi nent of the present invention. In these 25 Figures, designated by 550
is a light guide portion (light guide rib). Simlarly to the foregoing
enbodi nent, aprewdldedr faretbé fihk bohtaeimerdeontafdingr acsefifichdené position
facing the emtting portion 101. Referring to Figure 22 and Figure 23, the
confi gur ati onamadntheff thet iok.of the |ight guide 5 nmenber of the

enbodi ment will be described. Figure 22 is a schematic top plan view (a) of
a recording device dfhewhilght yResiving RArtinn it algrd for shawh in Figure
21 are carried, and a schematic view (b) illustrating the ink containers

facing the |ighk conitadBp¥i AGLEEILAPaN ofr 69NEERLatSatiBREr 1poshei on of the
printer, while the carriage_is noving, wherein a cyan container 1C, a
magent a coht aPREATEMMENAVALLEl 5% nCaPkainey ifeCcparirAUPRr Ehenot ed. The
ink containers are juxtaposed in t widthwi se direction of 15 the ink
cont ai ner, nafeFyiage PH@ rEFiRGOGAtEeS:| gRd therefore, the

positional relation relative to the display portion of
the ink container is constant during the detecting
operation. For this reason, it is preferable that

10 display portion emits the light within a small range
as long as the mounting tolerance of the light
receiving portion in the recording device permitted,
so that density of the light quantity directed to the
light receiving portion is maintained sufficiently

15 high, as contrasted to the standpoint of observation
by the user.

Thus, the display portion is required to
satisfy the contradictory functions. The description
will be made as to the embodiment which is intended to

20 meet the contradictory requirements.

Figure 21 is a side view (a), a top plan view
(b), a bottom view (c) and a front view (d) of an ink
container which is a liquid container according to a
third embodiment of the present invention. 1In these

25 Figures, designated by 550 is a light guide portion
(light guide rib). Similarly to the foregoing

embodiment, an end surface of the bottom side is



(scanning direction) of the noving direction or the <carriage 205. In (b) of
Figure 22, the plurality of ink containers are faced to the bottom of the
light receiving portion 210 (Figure 15) disposed in the 20 printer, by
novenent of the carriage. The |ight guideggportion 550 has a substantially
T-shaped cross-section as seen fromthe top (perpendicular to the sheet of
the drawi ng), wherein the T-shaped portion includes a portion (portion B)
extending in the scanning 25 direction (left-right direction, x direction in
the Figure), erstteaddtamm (Qorittiiom Aagqing ddhece@nfittdring pearitirosd portion of
the portion Bin a direction 65 perpendicular to the scanning direction
(vertical dirlddt.ion, y direction in the Figure). The light guide portion
of this exanple is in the formof a rod having a T-shaped cross-section. s
Fi gure 23 a schenati cRefgsringwtp| Figurat 2Aganduhtgnbas2dé Bhei ght gui de
portion of an ink container described in Figure 22. This Figure shows the
state in whi @Pnfigunafhione@nd dhafuncdian @f i epdrdghdn B8 s i nci dent
on the light guide portion 550, and guided in 10 the |ight guide portion 550
to reach the MNRSH ofHorhe FPledingnt yelll e AR E i on, where the

light is energent to the outside, as ipdicated b rrows 511. In_this
exanmpl 6. omtoing por FRGHES022 §5 & SEBEBACAE KoBoRRERORIPRCIAY OF dn

' ntersection %%é§¥3§§§‘&é¥i é”éﬂ(% fé é%“%fd¥%f¥¥}'é¥]f%ﬁﬁcgggéiner

1 shown in Figure 21 are carried, and a schematic view
(b) illustrating the ink containers facing the light

10 receiving portion provided at a lower position of the
printer, while the carriage is moving, wherein a cyan
container 1C, a magenta container 1M and a yellow
container 1Y are particularly noted. The ink
containers are juxtaposed in t widthwise direction of

15 the ink container, namely, in the moving direction
(scanning direction) of the moving direction or the
carriage 205. In (b) of Figure 22, the plurality of
ink containers are faced to the bottom of the light
receiving portion 210 (Figure 15) disposed in the

20 printer, by movement of the carriage. The light guide
portion 550 has a substantially T-shaped cross-section
as seen from the top (perpendicular to the sheet of
the drawing), wherein the T-shaped portion includes a
portion (portion B) extending in the scanning

25 direction (left-right direction, x direction in the
Figure), and a portion (portion A) projected from a

central portion of the portion B in a direction



T-shaped cross-section at the end of the bottomside of the |ight guide
portion 550, and t light emtted by the emtting portion 101 is directed to
the portion An and the portion B of the |ight guide portion 550. 20 Here, a
relative positional relation of the Ilighgsreceiving portion 210 fixed in
the recording device relative to the ink container may vary due to the
assenbling tol erance of the nounting of the light receiving portion 210.
More particularly, referring to 25 Figure 22, (b), the deviations nay arise

in the carri ggapeeatidulgirditedhieonsdanmingediredtion (werdErdlcul ar
direction (y direction) perpendicular 66 thereto, and the direction

per pendi cul ar dicreidtd aghegt digfedthierdrianwitig Ffiguries .Fi Theelfighdi gedtdeon).
According to this enbodiment, the configuration of the Iight guide portion
550 permts tipemadmtaforihin etaipl® dis dat itdves fomh off 1d et Mawingor r ect

I nk container detecting operation for discrimnating the properness of the
state of the rodhtshaped arass-r#eatsiami ners and the properness of the
nounting positions thereto. The deviation in the z direction is influential
io to the 8hange in tRégdrst d3ca sebamakéct spdenvipwr ildustsabing the | i ght
receiving portion 210 and therefore influential to the detected intensity
of the |ight TUsEHiens 1A bl Pol 9GS PRI HRe \RE: | amk il dh FVF3ideE
threshold settjng can be set. to permt the chan%g in 15 the |ight guantity
wWithin the ra Qﬁ19QQ3%Qﬂ§% 122. This Figure shows the state in

which the light emitted by the emitting portion 101 is
incident on the light guide portion 550, and guided in

10 the light guide portion 550 to reach the top end
portion 552 of the light guide portion, where the
light is emergent to the outside, as indicated by
arrows 511, In this example, emitting portion 101 is
disposed at a position facing to an intersection

15 Dbetween the portion An and the portion B of the
T-shaped cross-section at the end of the bottom side
of the light guide portion 550, and t light emitted by
the emitting portion 101 is directed to the portion An
and the portion B of the light guide portion 550.

20 Here, a relative positional relation of the
light receiving portion 210 fixed in the recording
device relative to the ink container may wvary due to
the assembling tolerance of the mounting of the light
receiving portion 210. More particularly, referring to

25 Figure 22, (b), the deviations may arise in the
carriage scanning direction (x direction), a

perpendicular direction (y direction) perpendicular



so that deviation of the light receiving portion 210 in the z direction is
not a problemin the ink container detecting operation. The deviation in
the x direction is acceptable 20 by the light receiving portion 210
continuously receiving the Iight emergenggat the top end portion 552 while
scanning the carriage with the emtting portion 101 of the ink container 1
emtting the light. More particularly, even if there is a deviation of the
25 light receiving portion in the x direction, the light emssion and the
| i ght recepti theaectocanmnidetdiheufiirecthon perpenddeuilarotehitbk sheedievi ati on
Is taken 67 into account, by which the ink container detecting operation
can be properb§ ther dzdawdng. ofh&hpsr Fignran (zi dicerédernle tdcpeoding a
maxi nrum val ue (peak value) in a curve of chan%e of the received |ight
quantity of 5tephé&hiisgembeddmentngtper coofiigugatinar efoithe ldghd possible
that in consideration of the point of time of the detection of the peak,

t he subsequen®@uidghPor&doas56f PexmAdsofthehdeiptirng par 66R 101 for the
detecting operation nmay be adjusted, by which the 10 deviation in the x
direction ¥s @d%pEkdensdapsr stidl perdts FOrrRetndE, ceptad®eFortion A has

alength in the y direction, which is not |ess than %ge Epsition t ol erance
range of the PEGECtADGeOPRRGtHoN: £6F SiGCTdmBatingy ths PREPEIGSSEction, the

i ght fronlth%ft%Be state of the mounting of the ink containers and

the properness of the mounting positions thereto.
The deviation in the z direction is influential
10 to the change in the distance from the top end portion
552 to the light receiving portion 210 and therefore
influential to the detected intensity of the light
from the top end portion 552. However, an appropriate
threshold setting can be set to permit the change in
15 the light quantity within the range of the tolerance,
so that deviation of the light receiving portion 210
in the z direction is not a problem in the ink
container detecting operation.
The deviation in the x direction is acceptable
20 by the light receiving portion 210 continuously
receiving the light emergent at the tQp end portion
552 while scanning the carriage with the emitting
portion 101 of the ink container 1 emitting the light.
More particularly, even if there is a deviation of the
25 light receiving portion in the x direction, the light
emission and the light reception are carried out

within the range into which the deviation is taken



end portion 552 can be received. By doing so, the deviation of the |ight
receiving portion 210 in the y direction is accepted to such an extent that
i nk container detecting operation can be carried out 20 correctly. Wth the
decrease of the length of the portion Agihe density of the |ight energent
fromthe end of the light guide portion 550 increases, so that |[|ight
quantity received by the light receiving portion 210 increases. By this,

t he i nfluence of external 25 disturbance is mnimzed to assure the ink
contai ner deistpi agcopstat bynwhikhs thehdnkeagnhadherhdeperting A can be
properly selected in consideration of the 68 nounting position tolerance of
the |ight recepera§ioporenohe2pgoRrdlyheaprapdr abte |ThttPoubHen tdnrecei ved
by the |ight rece|V|n% portion 210. On the other hand, end portion 552
of the s lighs gfifeetpuet tonpPrevigeag B@Kﬂmﬁﬁ)vﬁéuﬁléﬁﬁég ¥alee) flickered
upon shortage of the ink container, for exanple, and is observed by the
user. Theref oiB, atﬁérvénﬁﬁgéﬁﬁnﬂégpéntp§ H§§PFXSPy1§Sh®1HBaPﬁ&FYu§§r can

| ook at it fron1var|ous osi.ti,ons at varl gs an 10 The, apove-descri bed

portion A is ther ddOhve TRGeIVAMS POFIHB 8tec€?ﬁﬁeﬁﬁﬁ?at+5n Df the light
0ol V0, PORLEAT L ST S L IRISEOn A0l o pconl Qupat pan. O (e
of the 15 i gh hePYetection"d e Rt pEaRS! WP RnsaGuenf hagh3t! on.
emission timing of the emitting portion 101 for the
detecting operation may be adjusted, by which the
10 deviation in the x direction is compensated for, in
effect.
Furthermore, if the portion A has a length in
the y direction, which is not less than the position
tolerance range of the light receiving portion 210
15 mounting in the y direction, the light from the top
end portion 552 can be received. By doing so, the
deviation of the light receiving portion 210 in the y
direction is accepted to such an extent that ink
container detecting operation can be carried out
20 correctly. With the decrease of the length of the
portion A, the density of the light emergent from the
end of the 1light guide portion 550 increases, so that
light quantity received by the light receiving portion
210 increases. By this, the influence of external
25 disturbance is minimized to assure the ink container
detecting operation. Thus, the length of the portion A

can be properly selected in consideration of the



The top end portion 552 of the light guide portion 550 extends also in the
w dt hwi se direction of the ink container 1 so that |ight can be energent
widely in the widthwi se direction. By this, the visible area is 20
increased. In this exanple, the light guigg portion has a T-shaped
cross-section. But, this is not Iimting, and the configuration of the

| i ght guide portion may be different if the configuration and the dinension
are 25 so selected that energent light at t top end portion 552 is enough.
The top end powundingapolsd taonertofleaanceneofTibrapédht6Feckiyding 24 is a
schematic top plan view illustrating another exanple of a configuration of
the |ight guipgstjomt i2df. apidgkhe P3Feiferabdehddighitc gapitltyyviremeiyedof a
recordi ng device which carries a 5 plurality of ink containers 1 shown in
Figure 24, an®y &hecHdeltt regedwing) pomtdeonr 3d0ng the i nk containers facing
the light receiving portion provided at a |ower position of the printer,
while the carriage i sSOPotrfEther gagrdpeter end PRRRIPR 29dc0hi Ee
illustrating i.o behavior of the beam faqr incidence gontq the |ight guide

portion toSt he&er SHEE WomtioRe (Gl aguPE t1080t ion 149Red PPF%Gure 24,
() The_cont L4 SLat o e bl Sl OU 0%, 0L O 380 8l My T Figure
wherei n example, and is observed by the user. Therefore, the

emergent region is desirably so wide that user can

look at it from various positions at various angles.

10 The above-described portion An is effective to permit
proper detecting operation of the light receiving
portion by selecting the dimension and the
configuration. On the other hand, the portion B can
provide a sufficiently wide emergent region of the

15 light by selecting the dimension and the configuration.
The top end portion 552 of the light guide portion 550
extends also in the widthwise direction of the ink
container 1 so that light can be emergent widely in
the widthwise direction. By this, the visible area is

20 increased.

In this example, the light guide portion has a
T-shaped cross-section. But, this is not limiting, and
the configuration of the light guide portion may be
different if the configuration and the dimension are

25 so selected that emergent light at t top end portion
552 is enough. The top end portion may be other than

the T-shaped.



the T-shaped portion includes a portion (portion B) extending in the
scanning direction and a portion (portion A) projected froma central
portion of the portion Bin a direction perpendicular to the scanning 20
direction. The light guide portion 580 haggan inclined surface 582 simlar
to exanple of Figure 18, and in Figure 25, (a), the light guide portion 580
Is cut by the inclined surface 582. The configuration is substantially
T-shaped constituted by a portion E 25 extending in the scanning direction
(x direction) as seeRifijuom RHeibranschemdtacpbopi phad vikewndi ng therefrom
in a direction perpendicular thereto 70 (vertical direction in (a) of
Figure 25, z diYlawtimading mrather e@eample af ghtcanfiigquratohon raf dilie ting
portion 101 is incident on the |ight guide portion 580, 1is guided in't

| i ght gui de pdriighdh B8Ble portkqrect E4 9918y 26hd si Acsichemagaer dxent82, and is
enmergent at the front of the front side of the ink container (righthand
side in Figur iy (ahef i 797G RMAFE COMRIRN iGRITIR]Y Xurface 582,
simlarly to the foregoing, is set not less than critical angle to 10

provide thé tAHTHHIRQS P ICUNPINGH HuiRAMP bhp BHHTS ot dthdle portion
o0 L1 the VI O L  ROLL 01 PO | e SR B POl vl ense gt er ol
efficiently refleglythe ' 18le tE-40RAPPINELS PLAFEadRYA D% CONRLL t Ut ed b
position of the printer, while the carriage is moving.
Figure 26 is a schematic side view illustrating
10 behavior of the beam for incidence onto the light
guide portion to the emergence with the light guide
portion shown in Figure 24, (a).
The configuration of the light guide portion
580, similarly to Figure 22, has a substantially
15 T-shaped cross-section as seen from the top, wherein
the T-shaped portion includes a portion (portion B)
extending in the scanning direction and a portion
(portion A) projected from a central portion of the
portion B in a direction perpendicular to the scanning
20 direction. The light guide portion 580 has an inclined
surface 582 similar to example of Figure 18, and in
Figure 25, (a), the light guide portion 580 is cut by
the inclined surface 582. The configuration is
substantially T-shaped constituted by a portion E
25 extending in the scanning direction (x direction) as

seen from the front, and a portion D extending

therefrom in a direction perpendicular thereto



exhibiting a high refractive index or a high reflectance. For exanple,

nmetal foil or the like may be stuck on the inclined surface 582. In this
exanple, the light receiving portion 20 210 is disposed such that emergent
light is received at the front side (y dpgection) not at the upper part (z
direction) of the ink container. In such a case, the deviations of the

| ight receiving portion 210 arise in the x, y and z directions, simlarly
to the 25 foregoing. According to this exanple, too, the configuration of
the |ight gui deegdriicadn dix@cidiom tin (&hHe odeFiighiren 5,n zs ddlregitient)i.ons and
still permts 71 correct ink container detecting operation for

di scrim nating the prbpefhggseo26t hthet hightfemhttedoont tihg efithingnk
contai ners and the properness of the nounting positions thereto. 5 Here,
the devi ati onportdiea 0 rlectingridesnt rempbmelislight hgudidei RorshonnsSeAe z
direction in the foregoing exanple, and is influential to the change in

t he di stance fiSoguigededay g}“eri{lq&isﬂql(ﬂ‘? Fortieon 5§t iso nefdectgik recei ving
portion 210, but the deviation 10 i s acceptabl e by an approprlate t hreshol d

setting to> pdinhithe HAdHARSe SWFhase 158ht aptants ©PreFgatfat d&& ect ink
cont ai ner detectlngﬁgperatlon is acconplished. The deviation in the x
direction is thRe dbe fFanfe ddp 45 dhe AL Cont@ines i on, and can be

accept ed
P (righthand side in Figure 26). The inclination angle

of the inclined surface 582, similarly to the
foregoing, is set not less than critical angle to
10 provide the total reflection of the light guided by
the light guide portion 580. If the light guide
portion 580 is formed by polypropylene material, for
example, it may be approximately 45° . As an
alternative, in order to efficiently reflect the light,
15 the inclined surface may be constituted by a member
exhibiting a high refractive index or a high
reflectance. For example, metal foil or the like may
be stuck on the inclined surface 582.
In this example, the light receiving portion
20 210 is disposed such that emergent light is received
at the front side (y direction) not at the upper part
(z direction) of the ink container. In such a case,
the deviations of the light receiving portion 210
arise in the x, y and z directions, similarly to the
25 foregoing. According to this example, too, the
configuration of the light guide portion 550 permits

the deviations in such directions and still permits



by the light receiving portion 210 continuously receiving the light of the
top end portion 552 while scanningly noving the carriage with the emtting
portion 101 of the ink container 1 emtting the light. 20 Furthernore, the
deviation in the z direction corresponds;ihe deviation in the y direction
in the foregoing exanple. If the length of the portion D measured in the z
direction as seen fromt front side, is not |less than the nounting position
tol erance range 25 of the light receiving portion 210 in the z direction,
the |ight fromorirectodnknadondatiner §etecdrinige opecatied, fogo t hat nounting of
the light receiving portion 210 in 72 the z direction is acceptable, and
the positive iddlscriavitn@itrieng ddree priopgroyesisaciforkhies siatemolfi died. Sinmilarly
to the foregoing exanple, the dinmension, configuration and or the |ike of
the 5 respechopating jadhghe, imk @@ iers: mméedhenp@@mr@@sa iadh of the
operation of the light receiving portion and the user's observation. In

pl ace of provit@iengotnd %k Positdoms dheReta-he top front side position of
the light guide portigon 10 580 where t light is epergent, the inclined
surface 582 is di sposE8TBenhth8 fe¥haEhPR nyD pbRe | BrddReGELPRe supporti ng

menber 3, as shown in Figure 27, so that the operatlnggportlon 3M functions
as a display C[?d"rrtelscﬂ?rgjrsmq%r"lhf AR IO R &b Zridddection i Ehe jarly to

the exanpl e Of FI uorlengzoexatmri) eope naél ng influential to the change in

the distance from the emergent position of the light
to the light receiving portion 210, but the deviation
10 1is acceptable by an appropriate threshold setting to
permit the change in the light quantity so that
correct ink container detecting operation is
accomplished.
The deviation in the x direction is the same as
15 the deviation in the x direction, and can be accepted
by the light receiving portion 210 continuously
receiving the light of the top end portion 552 while
scanningly moving the carriage with the emitting
portion 101 of the ink container 1 emitting the light.
20 Furthermore, the deviation in the z direction
corresponds the deviation in the y direction in the
foregoing example. If the length of the portion D
measured in the z direction as seen from t front side,
is not less than the mounting position tolerance range
25 of the light receiving portion 210 in the z direction,
the light from the top end portion 582 can be received,

so that mounting of the light receiving portion 210 in



portion 3M may be provided with an opening, through which the reflected
light fromthe inclined surface 582 of the |ight guide portion 580 can be
observed. 20 4. FOURTH EMBODI MENT (FI GURE 28 AND FIGURE 29): It is
desirabl e that user can correctly deternmype the ink container fromthe

di splay portion of which the light is emtted. If the emergent light 25
quantity is too low, it is not easy for the user to detect the light. If,
on the other hand, the enmergent light quantity is too |large, the

di stinction bethseen diecidjoacdrs daapptabdent anderthe pakiftfiiveulink The sane
applies to the light receiving portion. More particularly, the Iight
recei vi ng por tdoortatingint detecdiing tapedatgion fisoracoompdjisde®t. i nk cont ai ner
not 5 the intended ink container. The description will be made as to an
enbodi nent i n which thémdhargentol that foregeing eyamplay pbetion is properly
received by the user and also by the light receiving portion. 10 Figure 28
in addition addensdan.vecopfdgwratian andk atortihg Addkeafcrthes a 1iquid
contai ner according to an enbodi nent_ of the present invention. Figure 29 is
a side viéw &BspPectisie moptiansyQbE c@mdhea data@ined imnd a front view

(d) of the ink container, shown in 15 Figure 28, and a to r‘]:pl an view (e) and
a front view IDSifenrafclam @i diieiRGTaFHIR ¢ Q}fp]rﬁﬁmg SRS

portion and the user's observation.
In place of providing the display portion by
the top front side position of the light guide portion
10 580 where t light is emergent, the inclined surface
582 is disposed behind t operating portion 3M of the
supporting member 3, as shown in Figure 27, so that
the operating portion 3M functions as a display
portion similarly to the example of Figure 19.
15 Similarly to the example of Figure 20, the operating
portion 3M may be provided with an opening, through
which the reflected light from the inclined surface

582 of the light guide portion 580 can be observed.

20
4.‘ FOURTH EMBODIMENT (FIGURE 28 AND FIGURE 29):

It is desirable that user can correctly
determine the ink container from the display portion
of which the light is emitted. If the emergent 1light

25 quantity is too low, it is not easy for the user to
detect the light. If, on the other hand, the emergent

light quantity is too large, the distinction between



The structure of this exanple is basically the same as with Figure 24. The

| i ght guide portion 580 has a substantially T-shaped cross-section and has
an 20 inclined surface 582, and is extended up for a position opposed to
the emtting portion 101, so that |ight ks energent fromthe portion (the
portion corresponding to portions D, Ein Figure 25) which is at the front
top side and which provides the display 25 portion 585. In this exanple, a
predet erm ned opening 21A is fornmed opposed to the display portion 585, and
t he peri phery gigrddent dfiquis] disaneuy tiisomiFFicud t74 Theveamd so as to
limt the energent direction of the |I|ight by an energent light limtation
menber 21. Desipgpidites tiyy thef drichde mageanvding pogrtdomap Mpeeber which is
nounted to the upper surface of the 5 ink container 1 to cover the inside
and whi ch has partiqulamty 20theorl fghti Feaaiviine Mo avemieaht t he i nside and
the anbience. In this exanple, the energent light Ilimtation nmenber 21 is
made of ther ndifiagsivVe the dsiBierfrapan @tijicentyinkhicantainegh ot wel ded on
10 the cap nmenber 2 to provide an integral nmenber. Since the thernoplastic
el astoner Ps tihsHEried iinkngPHa1n® ored so as to reduce the emergent
|ight at the periphery portion to stabilize the receiving operation of the
| i ght receiving porti3%32§GSQHGPFHﬁPoVéﬁ%nPeiﬂaﬁﬁ PRetBsBP visibility. O, a

material othery (0AN n@i TS Y lar it '3 Y A% Mhegrally mol ded

display portion is properly received by the user and
also by the 1light receiving portion.

10 Figure 28 in addition a perspective view of the
ink container which is a liquid container according to
an embodiment of the present invention. Figure 29 is a
side view (a), a top plan view (b), a bottom view (c)
and a front view (d) of the ink container shown in

15 Figure 28, and a top plan view (e) and a front view
(f) of the ink container with the cap member omitted.

The structure of this example is basically the

same as with Figure 24. The 1light guide portion 580
has a substantially T-shaped cross-section and has an

20 1inclined surface 582, and is extended up for a
position opposed to the emitting portion 101, so fhat
light is emergent from the portion (the portion
corresponding to portions D, E in Figure 25) which is
at the front top side and which provides the display

25 portion 585. In this example, a predetermined opening
21A is formed opposed to the display portion 585, and

the periphery portion of the display portion 585 is



with the cap nenber 2 by the sane material. Wen the cap nenber 2 is nade

of a transparent, the energent |ight may be limted by providing
unsnoot hness 20 configuration on at | east one of the front and back
surfaces of the portion constituting the e/per gent light Iimtation menber

21, or the surface may be subjected to a blast treatnent. According to this
enbodi nent, the energent 25 light fromthe display portion is appropriately
limted, by which the |ight quantity can be nade preferable for both of the

user visibilityowded Sso RSN €6 | PImbt 2bhé | gditfeh ©f aiFectidtos eggd Vi ng
portion. The light guide portion is not limted to those described

herei nbefore, Bight myc&mféw%éﬁ@nlr@wt beimLitd £ B6e et 2 Dat of Figure
24. The display portion 5 may be forned at the upper end surface of the

l'i ght guide portion. Dasigialited bYyHeF@reh@ednlmeaaar al iAr cargpent (Figure
30): Figure 30 is a block diagram showi ng an exanple of a structure of a
control system&hbéhewhidhj £6 meuntédr to Ttite coppen! seyBaedn ol thy conpri ses
a control «circuit (PCB (printed-wiring board) ) in the main 15 assenbly of
the printer, ahtktdédensainetuletdocotrér the githside sandrwivfch Heas Ehhof the ink
container to be controlled by the control circuit. In Figure 30, the
control circuiaiBO@erke2Otfer fluid communication between the inside
and the ambience. In this example, the emergent light
limitation member 21 is made of thermoplastic
elastomer, for example, by which it can be welded on
10 the cap member 2 to provide an integral member. Since
the thermoplastic elastomer is transparent, it may be
colored so as to reduce the emergent light at the
periphery portion to stabilize the receiving operation
of the light receiving portion 210 and improvement in
15 the user wvisibility. Or, a material other than
elastomer is usable, and it may be integrally molded
with the cap member 2 by the same material. When the
cap member 2 is made of a transparent, the emergent
light may be limited by providing unsmoothness
20 configuration on at least one of the front and back
surfaces of the portion constituting the emergent
light limitation member 21, or the surface may be
subjected to a blast treatment.
According to this embodiment, the emergent
25 light from the display portion is appropriately
limited, by which the 1light quantity can be made

preferable for both of the user visibility and



data processing relating to the printer and operation 20 control. Mre
particularly, a CPU 301 carried out processes which wll be described
hereinafter in conjunction with Figure 36 - Figure 39 in accordance wth a
program stored in ROM 303. RAM 302 is useg as a work area in the process
execution of the CPU 301. 25 As schematic Ply shown in Figure 30, the
recordi ng head unit 105 carried on the carriage 205 has recordi ng heads
105K, 105Y, 105M and 105C which 76 have a plurality of ejection outlets for

ejecting bl a%}éﬂtid&?'é%i]ﬁzai@&?“&ﬁ e a2ngnheY2BceDrindKportion.
respectively. the hol der of the recording head unit 105, ink containers

1K, 1Y, 1M andri Bf gheej@rdehorsi s Uy ab € orimgsandhdtiesd he respective
recording heads. Each of the ink container 1, as described hereinbefore,

is provided wddsdhebsdnsdréeimhbdfdre Prand datk edriE ifierdHod Qday the di spl ay
control circuit 10 therefor and the pad (electric contact) or the like.

Wien the ink cadnfpénent Ifiem CEaEcsf YF Iawrs ez on Thiee dirsgaerydipagtiead unit
105, the pad on the substrate 100 is contacted to the connector provided
correspondisng may keectoxrmed nkt ctnd anppes dnd nsurace cof dilng higldt unit 15
105. The connector (unshown) provided in the carriage 205, the control
circuit 300 prguwidedpontidm. main assenbly side, are electrically connected
for transm ssion of signals through the flexible cable 206.

5. Control System:
10 5.1 General Arrangement (Figure 30):

Figure 30 is a block diagram showing an example
of a structure of a control system of the ink jet
printer. The control system mainly comprises a control
circuit (PCB (printed-wiring board) ) in the main

15 assembly of the printer, and the structure for the
light emission of the LED of the ink container to be
controlled by the control circuit.

In Figure 30, the control circuit 300 executes
data processing relating to the printer and operation

20 control. More particularly, a CPU 301 carried out
processes which will be described hereinafter in
conjunction with Figure 36 - Figure 39 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.

25 As schematically shown in Figure 30, the
recording head unit 105 carried on the carriage 205

has recording heads 105K, 105Y, 105M and 105C which



Furthernore, by the nounting of the recording head 20 unit 105 on the
carriage 205, the connector of the carriage 205 and the connector of the
recording head wunit 105 are electrically contacted with each other for
signal transm ssion. Wth such a structureeg the signals can be transmtted
between the control circuit 25 300 of the main assenbly side and the
respective ink containers 1. Thus, the control circuit 300 can performthe
control for turn-on and -off of LED in 77 accordance with the sequence which
will be descrillzore aharlainadfittyr afh ecdagtuiran it hetsh fig@eedeing Fi gure 38.
The control of ink ejections of the recording heads 105K, 105Y, 105M and
105C, is carri'lfeldicﬂmél@ si¥allaw ( ¥hr cagentse Medns ©¥arbl (€ 20amka he
connector of the carriage 205, the connector of the recording head unit
with the S|gm§eﬁﬂﬁﬂﬁﬁﬁﬁkﬁrbémmééﬁ hpﬂéeérpflﬁ@ecFﬁ@GF@laﬁdhﬁédoﬁn9¢OV|ded
in the recording head, and the control circuit_ 300 in the 10 mai n assenbly
side. Thus, tHd%TorHolcentaiperscK. cbht rif saliq‘]elq AR REIGHRPHhd so on
for the respectlve recordl heads.. The first ht rece|V|ng portion 210
di sposed adj [uMtesh r‘?ﬁ&@?&%o‘%‘tu% JEﬁSR ’r?fﬁ/e‘”r?é?ﬂr HHhe 15 of the
carriage 205 reégives Ilght fromthe LED 101 of the ink container 1, and a
si gnal i ndi catlt f the event S supplled to the control circuit 300. The

control cireuit 300, g3 i Ll Bg 9955 L8Ya055S! 931 LS resorivea

hereinbefore, is provided with the substrate 100
provided with the LED 101, the display control circuit
10 therefor and the pad (electric contact) or the like.
When the ink container 1 is correctly mounted on the
recording head unit 105, the pad on the substrate 100
is contacted to the connector provided corresponding
to each of ink containers 1 in the recording.head unit
15 105. The connector (unshown) provided in the carriage
205, the control circuit 300 provided in the main
assembly side, are electrically connected for
transmission of signals through the flexible cable 206.
Furthermore, by the mounting of the recording head
20 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
for signal transmission. With such a structure, the
signals can be transmitted between the control circuit
25 300 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



responds to the signal to discrimnate the position of 20 the ink container
1 in the carriage 205. In addition, an encoder scale 209 is provided al ong
t he novenent path of the carriage 205, and the carriage 205 is
correspondi ngly provided with an encoder nsor 211. The detection signal

of the sensor is supplied to the 25 control circuit 300 through the flexible
cabl e 206, by which the novenent position of the carriage 205 is obtained.
The position information is used for the 78 respective recordi ng head

ej ection cont pRcordamtd Svithseathedlswoniedicel wWiilchv liildateo@eRicea®ed i N whi ch
the positions of the ink containers are detected, which w1l be described
herei nafter i heg@inaFteroinniddn funfdtdvne with Rigweendel i-giFtigutes 3isan /
receiving portion 214 is provided in the nei ghborhood of the predeterm ned
position in the novenené cangeodf of hiénk cejecten206f thel neesrd@ingght
emtting elenment and a |light receiving elenent, and it functions to output
to 10 the contreadscill0GK,t 13EY a N5¥hand dload,ng st @waxriiedk outenai ni ng anount
of each of the ink container 1 carried on the carriage 205. The control
circuit 300 edmidardgt througik therdilexidlenmattleor2Gthe thesi s of the
signal. 15 5.2 Connecting Portion (Figure 31 - Figure 35): Figure 31 shows
a structure ofcodinpeilon jafe the rdaryifage FGfnalthe sennessiash dfettheen the i nk

recording head unit with the signal connection between
the driving circuit and so on provided in the
recording head, and the control circuit 300 in the
10 main assembly side. Thus, the control circuit 300
controls the ink ejections and so on for the
respective recording heads.
The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
15 of the carriage 205 receives light from the LED 101 of
the ink container 1, and a signal indicative of the
event is supplied to the control circuit 300. The
control circuit 300, as will be described hereinafter,
responds to the signal to discriminate the position of
20 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
correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
25 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



container 1 and the flexible cable 206 of the ink jet 20 printer in terns of
the substrate 100 of the ink container 1. As shown in Figure 31, the signal

line wiring for the ink container 1 conprises four signal lines in this
enbodi nent, each of themis common for all,gof 25 four ink containers 1 (bus
connection). The signal I|ine wiring for the ink containers 1 include four
signal lines, nanely, a voltage source signal |line VDD 79 relating to

el ectric power supply such as for an operation of a group of function

el ements for wifmaiting ragfirdiig diedd efddutdmreaftddis LEadGls in the ink
container; a ground signal line G\D, a signal 5 |ine DATA for supplying
control signaludexbrdYsd flat a)ight healideet el girtoupd iheaevipicicadse such as
turning-on and -off of the LED 101 fromthe control circuit 300; and a

cl ock signal |powtidhs hef eflos .inkn ¢dnisaordaozli amntde femred, grtaicl i nes are
enpl oyed, but the 10 present invention is not limted to this case. For
exanpl e, the griolhdeaidgedriesd brexseinaf el tin czapjungtstdrerwisth uct ure, and
in such a case, the line GND can be omtted in the above-described
structure. 50n Figwrether Rameconse light emdssion: e rieced VBADADOREioa 15
made one comon |ine. Each of the substrates 100 of the ink containers 1
has a control |2}¥4 193 RMRPEHAed jrsbemspeiohberherd ofrihe supplied t hrough the

four signal |ines . L. _
predetermlned position in the movement range of the

carriage 205, includes a light emitting element and a
light receiving element, and it functions to output to
10 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
can detect the ink remaining amount on the basis of
the signal.
15
5.2 Connecting Portion (Figure 31 - Figure 35):

Figure 31 shows a structure of signal line
wiring for signal transmission between the ink
container 1 and the flexible cable 206 of the ink jet

20 printer in terms of the substrate 100 of the ink
container 1.

As shown in Figure 31, the signal line wiring
for the ink container 1 comprises four signal lines in
this embodiment, each of them is common for all of

25 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



and a LED 101 actuatable in response to the output of
103. Figure 32 is a detailed circuit diagramof the

controller or the like. As shown in the Figure, the controller 103
/O control circuit (1/0O L) 103A, a nenory array 25 103B

conprises an

and a LED driver 103C. The 1/O control circuit 103A is responsive to

20 the controller
substrate having such a

control data fed through the flexible cable 206 fromthe control circuit
300 of the 80 main assenbly side to control the display driving of
101, the writirgl@findetsladPedtiridepdmaBr SupPly ayudR s apelr tag readi ng of
the data. The nmenory array 103Bis in the formof an EEPROMin this 5

enbodi nent ,

anspésatbde 66 &tgreup nof vivhet ion néDemehtonfot t he ink

container, such as information relating to the ink renaining anount
i nk cont ai nerefféettng olight cemissbon pfacteat hént bfrthe, LEBNUO1 nimddi ti on
manuf acturing informati on such as a 10 nunber of the ink container,
production | ottmeiniek contahmer} k&.gfdtendosbgnahf binatGlb; 8 swgnakn in a

predet er mi ned address of the nenory array 103B

t he LED

in the

corresponding to the col or

of the ink 5stoténei PAThefor nkupphy tngeronFoel exhapat, (cortrol odataj or mati on
is 15 used as ink container discrimnation information (individual
i nf or mati on) whtké Wike pelabirgi bedthécprogessesuch asnfuneingnoni t h Fi gures

34 and 35 to

10

15

20

. 25

identify the i nk contai ner when the data is witten in
and -off of the LED 101 from the control circuit 300;

and a clock signal line CLK therefor. In this
embodiment, four signal lines are employed, but the
present invention is not limited to this case. For
example, the ground signal may be supplied through
another structure, and in such a case, the line GND
can be omitted in the above-described structure. On
the other hand, the line CLK and the line DATA may be
made one common line.

Each of the substrates 100 of the ink
containers 1 has a controller 103 which is responsive
to the signal supplied through the four signal lines,
and a LED 101 actuatable in response to the output of
the controller 103.

Figure 32 is a detailed circuit diagram of the
substrate having such a controller or the like. As
shown in the Figure, the controller 103 comprises an
I/0 control circuit (I/O- CTRL) 103A, a memory array
103B and a LED driver 103C. The I/O control circuit
103A is responsive to control data fed through the

flexible cable 206 from the control circuit 300 of the



the nenory array 103B and is read out therefrom or 20 when the actuation
and deactuation of the LED 101 is controlled for the particular ink
container. The data witten in the nenory array 103B or read out of it

i nclude, for exanple, the data indicativeggf the ink remaining anmount. The
I nk container of this enbodiment, 25 as descri bed herei nbefore, is provided
in the bottom portion with a prism and when the remai ning anobunt of the
i nk becomes snall, the event can be optically 81 detected by neans of the
prism |n addimaion gssemixly, side toomomdiradl rihe diz@layf diiwingriyddi nent
counts the nunber of ejections for each of the recordi ng heads on the
basis of the djhectlifh ldbt.a. tihavnidigigiafy theodats imftdyemenary s witten in
the menory array 103B of the corres ond| i nk container, and the

i nformation | ATra¥ad GIR amgy the ke Ifégrﬁlﬁor%ﬁt@rr afheoBBMeEryr es t he

i nformation of the ink remainin anDunt in real__time. The information
represents t h@G4a¥ r¥hB nisiglnct m\@% 2 EFPRAE dra P nce the

information is rOV|ded with the ajd of th%ﬁngSWl too.. Also, it is
possi bl e t8 uSMRQdINLRE < @G 15t It heFt TR IR nk container is a

e e o e BT e e Bt - SR Ut VBfe R oLt one, Lo
the signal sunpljodlgom tt%ee'{n OB Bing' dfdlide L34S Al 2 high Tevel.

container, the color information of the ink therein,
and in addition, manufacturing information such as a

10 number of the ink container, production lot number or
the like. The color information is written in a
predetermined address of the memory array 103B
corresponding to the color of the ink stored in the
ink container. For example, the color information is

15 used as ink container discrimination information
(individual information)which will be described
hereinafter in conjunction with Figures 34 and 35 to
identify the ink container when the data is written in
the memory array 103B and is read out therefrom, or

20 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 read out of it
include, for example, the data indicative of the ink
remaining amount. The ink container of this embodiment,

25 as described hereinbefore, is provided in the bottom

portion with a prism, and when the remaining amount of

the ink becomes small, the event can be optically



signal supplied fromthe I/O control circuit 103Ais 20 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 the off-state. Figure 33 is a circuit diagramof a nodified
exanpl e of the substrate of Figure 32. Thigg nodified 25 exanple is
different fromthe exanple of Figure 21 in the structure for applying the
power source voltage to the LED 101, nore particularly, the voltage source
82 voltage is supplied fromthe VDD voltage source pattern provided inside
t he substr at e deG@adfed hy imeansc @ft diheepri@mii ndni agdithencént tbhkter 103 is
built in a sem conductor substrate, and in this exanple, the 5 connecting
contact on t hé&heeondinpictGr dUds 30 ©f $hignepbragiimepd |qEundEhide i ng
contact. Reduction of the nunber of the connecting contacts is

si gni fi cant | y numba, &t issieatdaitfe o gasde 9 dhepyaaerdiag dnadisc oy
substrate, and_ in _this sense, the nodified exangle in to addition

advant ageous ithe &dafl ol ddhe qinrddiat dta + hdhse kPP8ARIEG0A™OUBSE! r at .
Figure 34 is a timng chart illustrating.the data witing and reading

oper at i ons>5t o HHPH Qhets ﬁﬁ?ﬁr’i?”ar‘r"a&h@ﬁ"ﬁrﬁ t?éf%at)’bét%r:‘(ﬁ et e gure 35

Is atimng chart illustratin actuation, deactuatjon of LED 101. As shown
' Figure 94, SOFRERBAIITHGIIN SIS T PRA (P FOHSTIALHAR e pl us

col or |nf0r”3ﬁgé§h out. By doing so, the memory array 103B stores

the information of the ink remaining amount in real
time. The information represents the ink remaining

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

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

20 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
the off-state.

Figure 33 is a circuit diagram of a modified
example of the substrate of Figure 32. This modified

25 example is different from the example of Figure 21 in
the structure for applying the power source voltage to

the LED 101, more particularly, the voltage source



control code, address code, data code, are supplied in 20 the order naned
fromthe control circuit 300 in the nmain assenbly side through the signal

| ine DATA (Figure 31) to the I/Ocontrol circuit 103Ain the controller
103 of the ink container 1 in synchronism,wth the clock signal CLK The
start code signal in 25 the start code plus color information indicates the
begining of the series of the data signals, and the color information
signal is effective to identify the 83 particular ink container which the
series of dat &oltiagyealisarsappdlieidedrioo tHer ¥DDt keldalger soluricke i nk i ncl udes
not only the Y, M Cor the like color but also such ink having different
densities. 5 pattleonn provildedriigside tthe sobstratieon@t iofn theadink code
corresponding to each colors of the ink, K C, Mand Y. The I/0O control
circuit 103A comiadiesrt.heOrdbharilyf othetcontirolilent 283bystbeitbdénwi th the
color information stored in the nmenory array 103B of the ink 10 contai ner
per se. Only iaf semdromducteor sahstrate.sabdednethigatexampdet.alkde in, and if
not, the subsequent data are ignored. By doing so, even when the data
signal is Bupgslonagecidmeioptastalan dhet I‘-F@miﬁl@n%@m &S thage tise mai n
assenbly side through the 15 common signal |ine DATA held in Figure 31, the
ink cont ai neP™Y A% Hheh &EP icorReC i Sord@ctan BeduebipBcpfythgentifi ed

since the data include the color .information, and therefore, .the processing
on the number of the connecting contacts 1s significantly

influential to the area occupied by the semiconductor
substrate, and in this sense, the modified example in

10 addition advantageous in terms of cost reduction of
the semiconductor substrate.

Figure 34 is a timing chart illustrating the
data writing and reading operations to and from the
memory array 103B of the substrate.

15 Figure 35 is a timing chart illustrating
actuation, deactuation of LED 101.

As shown in Figure 34, in the writing in the
memory array 103B, start code plus color information,
control code, address code, data code, are supplied in

20 the order named from the control circuit 300 in the
main assembly side through the signal line DATA
(Figure 31) to the I/0 control circuit 103A in the
controller 103 of the ink container 1 in synchronism
with the clock signal CLK. The start code signal in

25 the start code plus color information indicates the
begining of the series of the data signals, and the

color information signal is effective to identify the



basis of the subsequent data, such as the witing, 20 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).
As a result, (one) common data signal ling,is enough for all of the four

ink containers to wite the data 25 in,

t he LED, thus

i dentifying the ink container. 10 The next code, i.e.

i ndi cates an

witten in, and the | ast code, i.e.

to actuate the LED and to deactuate

reduci ng the required nunber of the signal lines. As wll be
readi |l y understood, (one) common data signal 84 line is enough irrespective
of the nunber pafrttiltliaik inkordaditadEmer Ahishowhe Berigy @fB34atae control
nodes of this enbodi nent include OFF and ON codes for actuation s and
deact uati on ofsiignall ERevdedlated Itche Heszeri hhd belernaft ehe an® READ and
VWRI TE codes for reading out of the nmenory array and witing therein
witing operatineiudese ndRl Bnlgodshe &f,| Mys @ loer ddleorl ikienfaarleat ibart code for

adcdr esxch ninkhdawing \dififfenentn densdtitdse data are to

be

In the

, the address code

, the data code indicates the content of

informati oA to be widseahpWn InethenFagurendthat edlpy in€ormation code is
15 not limted to the exanpl e described above, and, for_ exanple, control
codes for verilfasca iaie IRRRRERAMIIY v RaFucislars i dheomfdhd Kvay be
added. For the readi ng operation, the structure of _the

10

15

20

25

C, M and Y. The I/0 control circuit 103A compares the
color information indicated by the code with the color
information stored in the memory array 103B of the ink
container per se. Only if they are the same, the
subsequent data are taken in, and if not, the
subsequent data are ignored. By doing so, even when
the data signal is supplied commonly to all of the ink
containers from the main assembly side through the
common signal line DATA held in Figure 31, 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,
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).
As a result, (one) common data signal line is enough
for all of the four ink containers to write the data
in, to actuate the LED and to deactuate the LED, thus
reducing the required number of the signal lines. As

will be readily understood, (one) common data signal



data signal is the same as in the case of the witing 20 operation. The
code of the start code plus color information is taken by the I/O contro
circuit 103A of all of the ink containers, simlarly to the case of the
writing operation, and the subsequent dat a4signal are taken in only by the
/O control circuit 103A of 25 the ink container having the sanme col or
information. What is different is that. The read data are outputted in
synchronizmwi th rising of the first clock (13th 85 clock in Fiqure 34)
after the addriddie iis gt FresPethea gl dhe daeriffis theel¥ O control
circuit 103A effects control to prevent interference of the read data with
anot her i nput S9YRINX2n though the data 5 signal contacts of the ink

Figure 35, wl th reapele FBoMRe Lo SaRERorIct bR, REPER) 1aRE%EAe ofeact uatf o
Col or 1 nf or mat HBH | SUFASRE ARE RO R Sl e ik 2B ffolgh the
acdoscri bga it dbaFkiaEs R Oy FeRe iy Mhich LI dedSeivfay o The O
LED 101 by thereaniTar t5 0 T foiap i WP LS e e BT e he

i dentified inkofoﬂﬂéjﬂ@%orJhéerQnéﬁ&lwf¥¥¥ﬁbfﬁﬁefgﬁnﬁcﬁﬂﬁﬁﬁﬂﬁ and the

deact uati on,
writing operation, the WRITE code follows the color

information code for identifying the ink container.

10 The next code, i.e., the address code indicates an
address in the memory array in which the data are to
be written in, and the last code, i.e., the data code
indicates the content of information to be written in.

The content indicated by the control code is

15 not limited to the example described above, and, for
example, control codes for verification command and/or
continuous 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

20 operation. The code of the start code plus color
information is taken by the I/0 control circuit 103A
of all of the ink containers, similarly to the case of
the writing operation, and the subsequent data signal
are taken in only by the I/0 control circuit 103A of

25 the ink container having the same color information.
What is different is that. The read data are outputted

in synchronizm with rising of the first clock (13th



as descri bed hereinbefore in conjunction with Figure 20 34, 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 I/0O
control circuit 103A outputs an ON signal gsto the LED driver 103C, as

descri bed hereinbefore in 25 conjunction with Figure 33, the output state is
continuously nmaintained thereafter. On the contrary, when the control code
i ndicates OFF, the I/O control 86 <circuit 103A outputs an OFF signal to the
LED driver 1@3AGckana tHigund B4) sifdter ithec adidressusisy desirgre trest] by
thereafter. The actual timng for the actuation or deactuation of the LED
101 is after Tihe ddsidess adde.5 FThosk Ch& 40 eaphrol thecdatal®Bdnal s shown
in Figure 35. In the exanple of this Figure, the black (K) ink container
whi ch the | ef tafifcignteenlinglalto mngvandt df ey fienedicy gdhtilfe agadnd t hen,
the LED 101 10 of the black ink K container is switched on. Then, the

.col or informéiatenh with Rnathegndiitta sSianddl avied ddwoagh fgerflata nk M and
the control code indicates actuation, and therefore, the LED 101 of the ink
M containér SRt GRAEIEIMAT FhedHESORFR I TS @8 Icopnact&shtt ner i s
kept in ON state. The conéprol code of, the third data signal neans

i nstruction oftRREKFIMERY orPre L ARthISTMA 1H8€01 of the ink K container is

deact uat ed. As shown in Figure 35, with respect to the

actuation (turning-on) and the deactuation
(turning-off) of the LED 101, the data signal of the

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

15 information, and the actuation and deactuation of the
LED 101 by the control code fed subsequently, are
effected only for the identified ink container. The
control codes for the actuation and the deactuation,
as described hereinbefore in conjunction with Figure

20 34, include one of ON code and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O0 control circuit 103A outputs an ON signal
to the LED driver 103C, as described hereinbefore in

25 conjunction with Figure 33, the output state is
continuously maintained thereafter. On the contrary,

when the control code indicates OFF, the I/0 control



LED As will be understood fromthe foregoing 20 description, the flickering
control of the LED is acconplished by the control circuit 300 of the main
assenbly side sending repeated actuation and deactuation control codes
alternately for the identified ink contaigper. The cyclic period of the 25
flickering can be determ ned by selecting the cyclic period of the
alternating control codes. 87 5.3 Control Process (Figure 36 - Figure 31):
Figure 36 is a flow chart illustrating control processes relating the

mounting and daruiit N®3A ddputs idik OFINtsAigiRll aec @hd NED @rikerenbodi ment
of the present invention, and particularly shows the actuation and
deactuation cau3ym! drd tHee dAPpull stdte dacivoft ilwuglly eariirtiaieredl by t he
control circuit 300 provided in the main assenbly side. 10 The process
shown in Fi gurtheieadfitent.s The mespads¢imdngh€omseheopetuagibheomni n assenbly
cover of the printer 201 which is detected by a predeterm ned sensor. Wen
t he process i destchuaddion hef tihek IRintld Inelrs iaf tepurittdd aroakerafurtthed by step
S101. 1s Figure 37 is a flow chart of a nounting and denounting process of
the i nk coht aideck ALk earh tdfe Higdata jsignad stahawmdinoFignsunt i ng
process, the carriage 205 noves at step 5201, and the information of the
state of ink é&htainer (individual information 20 thereof) carried on the

carriage 205 is obtai ned. The
In the example of this Figure, the black (K)

ink container which the leftmost data signal
designates is first identified, and then, the LED 101

10 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
actuation, and therefore, the LED 101 of the ink M
container is switched on while the LED 101 of the ink

15 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
deactuated.

LED As will be understood from the foregoing

20 description, the flickering control of the LED is
accomplished by the control circuit 300 of the main
assembly side sending repeated actuation and
deactuation control codes alternately for the
jdentified ink container. The cyclic period of the

25 flickering can be determined by selecting the cyclic

period of the alternating control codes.



i nformation of the state to be obtained here is an ink remnaining anount or
the like which is read out of the nenory array 103B together with the
nunber of the ink container. In step 5202, the discrimnation is nade as 25
to whether the carriage 205 reaches the iﬁy contai ner exchange position
havi ng been described in conjunction wth Figure 18 or not. 88 If the
result of the discrimnation is affirmative, step S203 is executed for ink
container nmounting confirmation control. Figure 38 is a flow chart show ng
in detail the 5 nmounting confirmation control. First, in step S301, a
paranmeter N indicative of the nunber of the ink container carried on the
carriage 205 i5s3s€ontaod ®roicesg RFilgurieoBécenfiiiguwete 81 )of |ight em ssion of
the LED correspondingly to the nunber of the ink container, 10 is
initialized. In this Bhpode n@htis NiElewichary iklustratnguatetretr the ink
containers is 4 (K C M Y). Then, four flags F (k), k=1 - 4 are prepared,
and they arepaloceissies Fleilagdngdo ther aount isde gne3d2moyntimnidaioife the of the
flag 15 relating to the order of mounting discrimnation for the ink

contai ner ¥s s‘é‘g( contpinegh@caersii®y 3903 het |gqboddmenitn @fcdhe r nat i on
control is effected for the Ath ink container. In_ this control, the contact
152 of the h®ESeNsEnyeR iR c AdhPartdrudrnife showscdieai ner 20 are

contacted with each other by the user nounting the
actuation and ‘deactuation control for the LED 101 of

each of the ink container 1 by the control circuit 300
provided in the main assembly side.

10 The process shown in Figure 36 starts in
response to the user opening the main assembly cover
of the printer 201 which is detected by a
predetermined sensor. When the process is started, the
ink container is mounted or demounted by step S101.

15 Figure 37 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

20 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
memory array 103B together with the number of the ink
container. 1In step S202, the discrimination is made as

25 to whether the carriage 205 reaches the ink container
exchange position having been described in conjunction

with Figure 18 or not.



ink container to the right position in the holder 150 of the recording head
unit 105, by which the control circuit 300 of the main assenbly side, as
described hereinbefore, identifies the ink container by the 25 col or
information (individual information for tiRe ink container), and the col or
information stored in the menory array 103B of the identified container is
89 sequentially read out. The color information for the identificationis
not used for the already read out one or ones. In this control process, the
discrimination is al séfnte nesudtwhét hhe disapiminationeid col or
information is different fromthe color information already read out after
the start of EHfifdrmatdaiess siep &P I exqqutetde 31 gk FVHRENGH have

been able to read out, the color information has been 10 different fromthe
al ready read GRUNHINRGE cAnfHTNASIR G Mation, it is then discrinnated
that ink container of the color information is pounted as the, A-th ink
contai ner. O herwi se, FE8UFs aPS&F|ﬂ1ﬁiPEdChFHEtSEPWﬁanRnCSﬁFQFﬁeF hes not
nounted. Here, the js " resents 0 rder of disgrimnation of
the ink co a.wt%sc%{l FLER HORHP by dBATSind i BaBb® 58 One ount eq
position of the ink

. A-t K
di scri mi nat ed BAF G Q%rjrlb‘i%cf?@%%n?nfeat e% Hb""? 5 %%E aA‘?%t he flag
satisfying k= éghfggHgEtéEEfgéﬁmgﬁﬂkhe 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,

10 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 $302, a variable An of the flag

15 relating to the order of mounting discrimination for
the ink container is set to "1", and in step S$303, 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

20 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
circuit 300 of the main assembly side, as described
hereinbefore, identifies the ink container by the

25 color information (individual information for the ink
container), and the color information stored in the

memory array 103B of the identified container is



flags flag F (k), k=1 - 4) is set to "1" in step S305, as described

her ei nbefore in conjunction with Figure 35, and the LED 101 of the ink
container 1 having the corresponding color information is switched on. Wen
25 it is discrimnated that ink container jjs not nounted, the flag F (A) is
set to "0" in step S311. Then, in step 838 , the variable An is 90

i ncrenmented by 1, and in step S307, the discrimnation is nade as to

whet her or not the variable An is larger than N set in the step S301 (in

this enbodi nendeqiéntt)ally fréd® ot ) althe Aoloy ABIEoXMat ibhaEol, thlee process
5 subsequent to step S303 is repeated. If it is discrimnated as being

| arger than Nidéetifigdtign ionot nededrfaonthelalwsadeareadmphtet ed for all
of four ink containers. Then, in step S308, the discrimnation is nade as
to whether or ore diheomss n IO thdse montrodv@rozebsi,s the an open position on
the basis of an output of the sensor. Wien the main assenbly cover is in a
cl osed state, Ghscbimimatioy is aabso gmadetas neal whether pocessither out i ne of
Figure 37 in step S312 since there is a possibility that user has 15 cl osed
the cover &l thoerth enkobfintoamatiomels ndif forent nkrem akke neelemunt ed or are
not properly nounted. Then, this process operation is conpleted. \Wen, on
the contrary, inmEorpabiersakiegdyoverd guh aSter skhe nstarxedfstbEs ng open in

the step S308, 20 the discrimnation is nade as to whether or not all of
process.

In step S304, if the color information have
been able to read out, the color information has been
10 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
15 "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. A When the A-th ink container is
discriminated as being correctly mounted, the flag F
20 (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
35, and the LED 101 of the ink container 1 having the
corresponding color information is switched on. When
25 it is discriminated that ink container is not mounted,
the flag F (A) is set to "0" in step S311.

Then, in step S306, the variable An is



the four flags F (k), k=1 - 4 are "1", that is, whether the LEDs 101 are
all switched on or not. If it 1is discrimnated that at |east one of the
LEDs 101 is not switched on, the process subsequent to the step 25 S302 is
repeated. Until the user nount or correctlyy renount the ink container or

I nk containers of which the LEDs 101 are not switched on, the LED of the
ink 91 container or containers is switched on, and the process operation
is repeated. When all of the LEDs are discrinmnated as being sw tched on, a

nor mal endi ng Gperahéwted SbEal J i@l ad step IBREP thel Qisniminstwmcess
operation is conpleted. Then, the process returns to the processing routine
shown in Fi guries 3naddi agireo thstioes er siat etHed)variabie cin als drdédre i nk
containers are correctly nounted at correct positions, and therefore, the
LEDs are all tlfarswWtsétdiontheespept 53001y (iRettlisi embbddend ,FiNgurdd .37,
after the ink container nounting confirmation control (step S203) is
execut ed i n thef athow evatebab 1delin nbsineet ndmre thare N the iproésssmmde as to
whet her or not the 15 control is normally conpl eted, nanely, whether or not
t he i nk cot aisthsequenpropestep nBId3 elis Tepeatgd S2J4F. it flst he nountings are
di scrimnated as being normal, the displaying device (Figure 14 and Figure
15) in the optiserHpipatedonsoheing laggredthpredh, the moumpirg 20 and in

step S205, a normal ending is executed at step
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

10 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 37 in
step S312 since there is a possibility that user has

15 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,

20 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 discriminated that at least one of the LEDs 101 is
not switched on, the process subsequent to the step

25 S302 is repeated. Until the user mount or correctly
remount the ink container or ink containers of which

the LEDs 101 are not switched on, the LED of the ink



S206, and the operation returns to the exanple showmn in Figure 36. Wen the
abnormality nounting is discrimnated, the displaying device in the
operating portion 213 is flickered orange, for exanple, in step 25 S207,
and the abnormality ending is carried out giand then, the operation returns
t he processing routine shown in Figure 36. Wien the printer is connected
with 92 a host PC which controls the printer, the nounting abnormality
display is also effected on the display of the PC sinmultaneously. In Figure
36, when the igiiaimen myr canltdaimers g codskehdd aep @D 1the conpl et ed, the
discrimnation is nade as to whether or not the nounting or denounting
process i s prdiQesssRtEPn nistrgpertEd. |f the abnornmality is

di scrim nated, the process operation waits for the user to open the main
assenbly i o cover 201WhgRdalh PEsHBRSLEPS aRe 8pesrapinptedeasobeing201, the
process of the step 5101 is started, so that rocess, described in

conj uncti on wiTH-ERER} £B7 3 NOTMRHL ANAENIVRREEHEL R obereHTARY P or
dermounting process 1s is discrimnated in step S102, the process its for
the user 1§ clthcStoR Sit0y ANEANHS RRRGCTD OBSTRLIP 18 BemBhet adre

discrimnation.is e as to whet her ver, 201 i s cl osed or not

or . not. the cover, [
in step 5104. THS{HcN® ERTORT THEUEHIHT MR BICT WY iTHEIRR, the 20
operation procgeds, 1o, oM 3 ) QR AP Ws H Pate (a) in
which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all
10 switched on, respectively.

Referring back to Figure 37, after the ink
container mounting confirmation control (step $203) is
executed in the above-described manner, the
discrimination is made as to whether or not the

15 control is normally completed, namely, whether or not
the ink containers are properly mounted, in step S204.
If the mountings are discriminated as being normal,
the displaying device (Figure 14 and Figure 15) in the
operating portion 213 is lighted green, for example,

20 and in step S205, a normal ending is executed at step
S206, and the operation returns to the example shown
in Figure 36. When the abnormality mounting is
discriminated, the displaying device in the operating
portion 213 is flickered orange, for example, in step

25 S207, and the abnormality ending is carried out, and
then, the operation returns the processing routine

shown in Figure 36. When the printer is connected with



5105. In thi
detected as
position for
are deact uat

whet her or not the properly nounted ink 9

correct posi

i nk containers are not such that configurations

s case, if the closing of the main assenbly cover 201 is
shown by (b) in Figure 39, the carriage 205 noves to the

|l ight validation, and the LEDs 101 of the ink 25 containers
ed. The light validation procg;s Is intended to discrimnate

contai ners are nounted at the

tions, respectively. In this enbodinent, the structures of the

t hereof are nade peculiar

dependi ng on ghaogel ®Cs whfich clod tirtk sC@hleaipredteRer €he molnthagour pose of
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i's not requi

he ink containers frombeing nounted at wong positions.
is for the si@pniotmalitly displfadctily idlgookfifeetiedk ohorthal ddispheayd oF.

Thi s

there is a possibility that ink containers are nounted 10 at
onthe Pl dinmhlttanslouddatyi.on process is effective to detect such
ng and to notify the user of the event. By this, the efficiency
and | ow cost of the ImkFigutei Bé; whenftl¢uinkgcembaimerospatimgd since it

red to make the 15 configurations of the ink containers

di fferent $roprogcacs cthetegeSditd g aompieted, otheofditsiperiminatiingur e 40
Illustrates the light validation process (a) - (d). Figure 30 al so
il lustrates tHs magiet amlticdathedhen @pHmededdhre mountigg or

10

15

20

25

demounting process is properly completed in step S102.
If the abnormality is discriminated, the process
operation waits for the user to open the main assembly
cover 201, and in response to the opening of the cover
201, the process of the step S101 is started, so that
process described in conjunction with Figure 37 is
repeated.

When the proper mounting or demounting process
is discriminated in step S102, the process waits for
the user to close the main assembly cover 201 in step
S103, and the discrimination is made as to whether or
not the cover 201 is closed or not in step S104. If
the result of the discrimination is affirmative, the
operation proceeds to light validation process of step
S105. 1In this case, if the closing of the main
assembly cover 201 is detected as shown by (b) in
Figure 39, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink
containers are deactuated.

The light validation process is intended to

discriminate whether or not the properly mounted ink



As shown by (a) in Figure 40, the novable <carriage 205 first starts noving
fromthe lefthand side to the righthand side in the Figure toward the
first light receiving portion 210. Wen the ink 25 container placed at the
position for a yellow ink container conegsopposed to the first |ight
receiving portion 210, a signal for actuating the LED 101 of the 94 vyellow
I nk container is outputted in order to switch it on and to keep the
on-state for a predetermined tine duration, by the control having been
descri bed i n csorjaimarisorang tmowWitad at3kheNmarndat ipdsiddmrs ner is 5 pl aced
at the correct position, the first light receiving portion 210 receives the
li ght from thedsERctiorelyo Ihathdsnembodimesti .t tBeO0 sdrvctiumesaods t hat ink
container 1Y is nounted at the correct position. Wile noving the carriage
205, as shown e ik dentaimerg rareotviich Hhathicaurtairaiiqiisaced at t he
position for a magenta ink container cones opposed to_ the first |ight
recei vi ng por tiharend aze fafmlPegiliak idareninhen dibe o lrs IE magent a
i nk container | outputted to_switch it_on, sim’larlgléa In the exanple 15

t

shown in tfe Iﬂ?l‘g‘ijrje‘}k (FRAEHORD AR TRID AT Sho RHRPS %% he correct

osition, so that first light, receivin ortion 210 receives,the |ight from
Phe LED As stirgventing,tie 1€ omt athel st gh S ing meunten dod  °

seauenti al Iy, whids handl g M98 0.0 Jilifieidon 1 this

manufacturing of the ink container bodies. Therefore,
there is a possibility that ink containers are mounted

10 at wrong positions. The light validation process is
effective to detect such wrong mounting and to notify
the user of the event. By this, the efficiency and low
cost of the ink container manufacturing are
accomplished since it is not required to make the

15 configurations of the ink containers different from
each other depending on the colors of the ink.

Figure 40 illustrates the light validation
process (a) - (4).

Figure 30 also illustrates the light validation

20 process (a) - (4).

As shown by (a) in Figure 40, the movable
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

25 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



containers are nounted at correct positions. On the contrary, if a cyan ink
container 1Cis erroneously nounted at a position for a magenta ink
container 1M as shown by (b) in Figure 41, the LED 25 101 of the ink
container 1C which is opposed to the firgt light receiving portion 210 is
not actuated, but the ink container 1M nmounted at another position is 95
swtched on. As a result, the first light receiving portion 210 does not
receive the light at the predetermned timng, so that control circuit 300
di scri m nat es ydElowLHK | dtgh fHiYidrt Qi At ek in ordeat ey sdweh t han the

i nk container 1M (right <container). If a nmagenta ink container 1Mis
erroneously nuimtead aid atpdsedp dthd on-&statEn fok a gurdds tearmilféed as shown by
(c) in Figure 41, the LED 101 of the ink container 1M which is opposed to
the 10 first |tigme duwceiiomg orthercd@iirals heotirar thesmrediedunibadein nk
container 1C nounted at another positionis swtched on. In this manner,
the |ight valicenjwrcpiorasbth \iidurea3onWhen thecdink 300tadoer Hed above
is 15 effective to identify the ink container or ink containers not nounted
at the corpectPhreedah.the ¢orregh syl Positthefidls Hahthave the correct
i nk container nounted thereto, the color of the ink container erroneously

mount ed t her e ¥efebelngcperiier 210 weeakirhtthe |3ight WEemgtheelEEDs of the
ot her three
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)

10 in Figure 40, 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, similarly. In the example

15 shown in the Figure, the ink container 1M is mounted
at the correct position, so that first light receiving
portion 210 receives the light from the LED. As shown
by (b) - (d) in Figure 40, the light is emitted
sequentially, while changing the position of

20 discrimination. In this Figure, all of the ink
containers are mounted at correct positions.

On the contrary, if a cyan ink container 1C is
erroneously mounted at a position for a magenta ink
container 1M, as shown by (b) in Figure 41, the LED

25 101 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



color ink containers. In this enbodi nent, as described in conjunction wth
Figure 31, the wiring lead in the recording device side is a combn wring
| ead (so-called bus 25 wiring lead), the wiring in the apparatus side is
simpl e. Conventionally, the position deteﬁgion of the ink containers is not
possi bl e using common wiring 96 |ead. According to the present invention,
the position detection of the ink containers wwth the recording device
using said common wiring lead is nade possible by the providing, in the ink

contai ner, an gyt i 5aB0hdiraguneltithB Ferst! QigAE rBdbYbddal =~
information of the ink container, a light emtting portion for emtting

light to the |jgalidecaloidibsPeidt GReddivdItthd QO it dgid ce, and a
controller for switching said emtting portion when a signal indicative of

10 indi vi dual prdaytexrniored wipliry, fdoraddte danardl rirdemi @d s the sane as
the information stored in the information holding portion. Figure 42 is a

flow chart il ldisominittatees rde0r daduth fRirroe asss iacicnt diayy 4o ddke enbodi ment  of
the 15 present invention. In this process, the ink renmaining anount is
first checked dontiapeiS4thert ntHdr sthps diods sontamimemwuM (fighti nting i s
determned fromthe printing data of the job for which the printing is
goi ng to be efdradrigdr bnd Ifhe oageartiasdmki scomtdd neat WMerist he 20 det er m ned
anount and the remaining anount of the ink
erroneously mounted at a position for a cyan ink
container 1C, as shown by (c) in Figure 41, the LED
101 of the ink container 1M which is opposed to the
10 first light receiving portion 210 is not actuated, but
the ink container 1C mounted at another position is
switched on.
In this manner, the light validation process
with the control circuit 300 described above is
15 effective to identify the ink container or ink
containers not mounted at the correct position. If the
mounting position does not have the correct ink
container mounted thereto, the color of the ink
container erroneously mounted there can be identified
20 by sequentially actuating the LEDs of the other three
color ink containers.
In this embodiment, as described in conjunction
with Figure 31, the wiring lead in the recording
device side is a common wiring lead (so-called bus
25 wiring lead), the wiring in the apparatus side is

simple. Conventionally, the position detection of the

ink containers is not possible using common wiring



contai ner to check whether the remai ning anount is sufficient or not
(confirmation process). In this process, the ink remaining anount is the
anount detected by the control circuit 300 on the basis of 25 the
counting. In step S402, the discrimnatioggi s made as to whether the

remai ning ink amount is sufficient to the 97 printing or not, on the basis
of the confirmation process. If the ink amount is sufficient, the

operation goes to the printing in step 5403, and the displaying device of

t he operati nglead.i oAceeBdingstoi theeprgserh idnventposdOtth¢ npeshtiendi ng).
On the other hand, if the result of the discrimnation at the step 5402

i ndi cates a sletesidosr ofhdhendnk: gontainersy wighddhec degorddi®@doper ati ng
portion 213 is flickered orange in the step 5405, and in step 5406, 10 the
LED 101 of t h&eviiees 3idigh&aid commenn Wi inge Lepss dfr madenPogsddde of t he
ink is flickered or swtched on (abnornmal ending). Wen the recarding
device is con®¥cttd® BRAYIIRGt IPCERG dRKkc SoRtEHseThe any dOEOFMT i@8vi ce, the
i nk remai ni ng_anmount may be 15 di spl ayed aon the display of the PC,

si mul t aneo®s| yro1d3ng, ROTA3qng fé’rs@r@%-t"‘igc igddyiduay dgform@tdonsOfemati ¢
front view (b) of ,an ink container according..to a fuyrther_ enbodi nent of the
present i nventifgn il e & 19 BH'?EH:&RQ POTHIPT T8F by pl aci ng 20

the substrateé%} éfﬁ%'ﬂéHHt‘¥Qt€ﬂé“lﬂgﬂﬁi£¥5é¥§ing portion in the
recording device, and a controller for switching said
emitting portion when a signal indicative of
10 individual information supplied from the recording
device is the same as the information stored in the
information holding portion.
Figure 42 is a flow chart illustrating a
recording process according to the embodiment of the
15 present invention. In this process, the ink remaining
amount is first checked in step S401. In this process,
an amount of printing is determined from the printing
data of the job for which the printing is going to be
effected, and the comparison is made between the
20 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount is the amount
detected by the control circuit 300 on the basis of
25 the counting.
In step S402, the discrimination is made as to

whether the remaining ink amount is sufficient to the



different positions. In this enbodi ment, substrates 100 - 2 each having a
light emtting portion 101 such as a LED is provided on the top portion of
i nk container front 25 side. Thus, in this enbodinment, the emtting portion
101 functions also as the display portionge#f the foregoing enbodi nent.
Simlarly to the foregoing 98 enbodi nent, the substrate 100 is provided on
an inclined surface portion since doing so is preferable fromthe

st andpoi nt of satisfy connection with the <carriage side connector 152, the
protection fropmintdng omk nodnd onhdheubsisist of10bei condimmattddnwi th t he
substrate 100 - 2 or the light emtting portion 101 by wring portionl59 -
2 so that el epmoicessi-gndf the bk amausii iseguffibebertwethe Desi gnated by 3H
is a hole formed in a base portion of a supporting nenber 3 to 10 extend
the wring poepeaation gpes dog thiee Drdntdas dnnstepaSidh@.. ARG rkhe

enbodi ment, when the light emtting portion 101 is actuated, the light is
directed tomﬂdSHW%ﬂevé%.OfA%hegmperr@GéM PIFdon 31324F is 15

di sposed at a _position for receivin%;the light which is directed to the
right in the Rigitteda@recdhetaster S49 ((ROT®@n #ed M9angeOBf thie carri age,
and when the carriage faces such a positiqgn, the light em ssion of the

[ ght emittin@ T PoRar0 1t dheomasite®? diie flecxs m@tidhece si de

can obtain th%ﬁgﬁﬂg%ﬁyrgﬂg¥£ates a shortage of the ink, the

displaying device of the operating portion 213 is
flickered orange in the step S405, and in step S406,

10 the LED 101 of the ink container 1 containing the
insufficient amount of the ink is flickered or
switched on (abnormal ending). When the recording
device is connected with a host PC which controls the
recording device, the ink remaining amount may be

15 disblayed on the display of the PC, simultaneously.

Figure 43 is a schematic side view (a) and a
schematic front view (b) of an ink container according
to a further embodiment of the present invention,
wherein the first embodiment is modified by placing

20 the substrate and the light emitting portion at
different positions.

In this embodiment, substrates 100 - 2 each
having a light emitting portion 101 such as a LED is
provided on the top portion of ink container front

25 side. Thus, in this embodiment, the emitting portion
101 functions also as the display portion of the

foregoing embodiment. Similarly to the foregoing



information relating to the ink container 1 fromthe content of the
received |ight by the light receiving portion. Wien the carriage is at the
center portion of the scanning range, for exanple, the light emtting 25
portion 101 is controlled, by which the uggr is nore easily able to see the
state of lightening so that predetermned information relating to the ink
99 container 1 can be recogni zed by the user. Figure 44 is a schematic side
view (a) and a schematic front view (b) of an ink container according to a
nodi fi ed enbocimbedimemtyi duree sidstinatiehil® 05 ignfpodivigietd arhean i ght enmitting
portion 101 and the substratel00 - 2 supporting it, are provided on a back
si de of the oparcdtinef mnnfiasre Ivrfiionhsingde deding s i morafesiabde t he
operating portion 3M being the portion manipulated by the user. The

functi ons and fIPmdEhatsRisipe ity @ff sadiisfiy coamnestidamiwidihe thee sanme  as
the foregoi ng enbodi nents. Wen the carriage is placed at the center
portion of theagEdmgndidhEENneHOR ddd| &ha mrateghiahifiamdhsorti on 101
is actuated, and therefore, the operating portion 3Mof 15 the supporting
nenber 3 i§ alid¥ki 13nthithe P Fatarl 0@ cennaafiast it vththder st and t he
requi red mani pul ation, for exanple, .exchange of, the ink .container. The

operating por tTHFE SRyt He 'prQO\H]ﬂétd‘e i G IS RP AT ISR % or
scattering a Rropels 2% AN s P%d il QAT I GadLoRdNid on of the
transmitted therebetween. Designated by 3H is a hole
formed in a base portion of a supporting member 3 to
10 extend the wiring portionl59 - 2 along the ink
container casing.

In this embodiment, when the light emitting
portion 101 is actuated, the light is directed toward
the front side. A light receiving portion 210 is

15 disposed at a position for receiving the light which
is directed to the right in the Figure adjacent an end
of the scanning range of the carriage, and when the
carriage faces such a position, the light emission of
the light emitting portion 101 is controlled, so that

20 recording device side can obtain the predetermined
information relating to the ink container 1 from the
content of the received light by the light receiving
portion. When the carriage is at the center portion of
the scanning range, for example, the light emitting

25 portion 101 is controlled, by which the user is more
easily able to see the state of lightening so that

predetermined information relating to the ink



i1lum nated state of the operating portion 3M Figure 45 is a schematic
side view of a nodified exanple of the structure. In this enbodi nent, the
substratel00 - 2 having the light emtting portion 25 101 is disposed on a
front side of the operating portion 3M ofggt he supporting nenber 3. The
substrate 100, the substratel00 - 2 and the light emtting 100 portion 101
are connected with each other through a hole 3H fornmed in the base portion
of the supporting nenber 3 by a wiring portionl59 - 2 extending along the
supporting nmenbErtBindxcbrehmgbéd arédogn ezedpbe, tie tumesane advant ageous
effects as with Figure 44 can be provided. In the structure shown in Figure
43 - Figure 45, fl exFligereriddt isakl echEemEticagilde wiew, (by wahidch t he
substrate 100, the wiring portionl59 - 2 and the 10 substratel00 - 2 nay be
one integral nscitematigifironte tiewct) cobfanalink FFouiaimsr -a¢teurding 45, t he
I nk container can be nounted on the nmounting portion of the recording
device with a &9 nmplmodhfiedsgmbedinentref Blgureetposilin dhlsy is assured, as
with 15 Enbodinent 1, and in addition, the disposition of the contact pad
descri bed &bov@mbedimertiteerblaht #BitElRG1PERIOR cHMLARYtR] abl i shrent
wi thout deteriorating the good operativity of the ink _container nounting.
Addi tional |y, ?%%SH?%%?%&O por £i %‘r\gEﬁer?gei’/r?tt?% PTYRided RitdikRCks

di sposed on the,to
P siéepof the operating portion 3M at the ink container

front side, the operating portion 3M being the portion
manipulated by the user. The functions and

10 advantageous effects of this embodiment are the same
as the foregoing embodiments. When the carriage is
placed at the center portion of the scanning range,
for example, the light emitting portion 101 is
actuated, and therefore, the operating portion 3M of

15 the supporting member 3 is also illuminated, so that
user can intuitively understand the required
manipulation, for example, exchange of the ink
container. The operating portion 3M may be provided
with a portion for transmitting or scattering a proper

20 amount of the light to facilitate recognition of the
illuminated state of the operating portion 3M.

Figure 45 is a schematic side view of a
modified example of the structure. In this embodiment,
the substratel00 - 2 having the light emitting portion

25 101 is disposed on a front side of the operating
portion 3M of the supporting member 3. The substrate

100, the substratel00 - 2 and the light emitting



part of the front side of the ink container, nanmely, the side having th
latch lever (Figure 43 - Figure 45 wherein the emtting portion and display
portion are comon), by which the user visibility is inproved. 25
Therefore, structure of the present invepgpon is effective to provide
various inprovenent. In the foregoing enbodi ment, the liquid supply 101
systemis so-called continuous supply type wherein an anount of the ink

ej ected out is substantially continuously supplied to the printing head
with the usepofrtdon 10lcarxeaicoanesded atilth eawht edhes ttheohghe@or di ng head
whi ch reci procates in a main-scanning direction. However, the present
invention is hajel i3thfoemed dmotther blaisguipdrdoml s thieemupplogrtding t he i nk
container is integrally fixed to the recording head. Even with such a
system if thaoempent indyl@ pugiimigopors ieml 59rr éctextengling: @l¢inggy head
receives data for another color, or the order of.different color ink

ej ections is dihef suppoTtisg membest Sdet AFAPRAENGr der thiishekp@Plesul t of
deteriorated recording quality. Wien the ink container integral 15 with the

head i s nofint dfa Sagie AdFRRTREe IS RTERCtS asomdithy Fd@HTee 44 15an D€ | eaked
fromthe recordin head m ght be deposited on the contact pad. This
possibility sBHA 484 ¢ aken i nto consi deration. Figure 39 is a circuit
diagramof a substrate, 2B Nayi08:3rSOohton Th PI9ukiCss! KersGea" 4N to a
flexible print cable (FPC) may be used, by which the
substrate 100, the wiring portionl59 - 2 and the
10 substratel00 - 2 may be one integral member.
With the structure of said Figure 43 - Figure
45, the ink container can be mounted on the mounting
portion of the recording device with a simple and easy
structure, and the positioning is assured, as with
15 Embodiment 1, and in addition, the disposition of the
contact pad described above is effective to assure
electrical connection establishment without
deteriorating the good operativity of the ink
container mounting. Additionally, the display portion
20 for emitting light to outside is disposed on the top
part of the front side of the ink container, namely,
the side having th latch lever (Figure 43 - Figure 45
wherein the emitting portion and display portion are
common), by which the user visibility is improved.
25 Therefore, structure of the present invention is

effective to provide various improvement.

In the foregoing embodiment, the liquid supply



further enbodi nent of the present invention. As shown in this Figure, the
controller 103 conprises an I/O control circuit (I/O CTRL) 103A and a LED
driver 103C. The I/O control circuit 103A actuates the LED 25 101 in
response to the control data supplied fr@gathe control circuit 300 provided
in the main assenbly side through the flexible cable 206. 102 A LED driver
103C functions to apply a power source voltage to the LED 101 to cause it to
emt |light when the signal supplied fromthe 1/O control circuit 103A is
at a high | evelystemeisf soecailled coatinyoysalsupppyl itapef wnerelia BnO cont rol
circuit 103Ais at a high level, the LED 101 is in the on-state, and when
the signal isamouat oF | Iink ledecktpdi@uti §si subskandfipldyate. This
enbodiment is different fromthe first 10 enbodinent in that there is not
provi ded a mefoOnEiaueaslyoFMPRied ito the PRASTARG Hieadcyidh itheor mat i on,

for exanple) is not stored in the nenory array, the ink container can be

i dentified, tRKN&eLOD ﬂﬁlkﬂkIQQPtQ%ﬁ9ﬁ|QQRQEQM%Y E@WP&Pﬁerobéﬁebe actuated or
deactuated. i5 Referring to Figure 47, this be described., An 1/0
control ci ?cwrtecféfﬁl-n&‘ haad Wi Irleé’rlprﬂﬁ"?t@ls t"ﬁ‘eal MRS HCANEMIL 1 ecei ves

tart code pl t trol cod Lied with clock
Si gnal “CLK, "1 AR 1 §%§”§ﬁ%ﬁ3t§%§§ré§ﬁ9 ot RyBRETPRUIE 300 thr ough @

si gnal Ilne DATA égie to another liquid supply system, wherein
the ink container is integrally fixed to the recording
head. Even with such a system, if the mounting
lo0 position is not correct, the recording head receives
data for another color, or the order of different
color ink ejections is different from the
predetermined order with the result of deteriorated
recording quality. When the ink container integral
15 with the head is mounted to or demounted from the
recording device, the ink leaked from the recording
head might be deposited on the contact pad. This
possibility should be taken into consideration.
Figure 39 is a circuit diagram of a substrate
20 having a controller and the like, according to a
further embodiment of the present invention. As shown
in this Figure, the controller 103 comprises an I/0
control circuit (I/0- CTRL) 103A and a LED driver 103C.
The I/0 control circuit 103A actuates the LED
25 101 in response to the control data supplied from the
control circuit 300 provided in the main assembly side

through the flexible cable 206.



The 1/O control circuit 103A includes a command discrimnation portion 103D
for recognizing a conbination of the color information plus the control
code as a conmand, for determ ning actuation or 25 deactuation of the LED
driver 103C. 1K The ink containers 1K 4@z 1M and 1Y are provided with
respective controllers 103 which have different 103 conmand di scrim nation
portions 103D, and the conmands for controling the ON and OFF of the LED,
for the respective colors have the arrangenents shown in Figure 47. Thus,
the respective commandl BERcdrhvent 103Csfpnctions 103&8phiyeat heweBspecti ve

I ndi vidual information (color information) in this sense, and the

i nformati on i $ovEIgsaved taigeh tiohdheo|LdD il¥lortmmtdamfeonfit thee eémigutt ed command,
vari ous operations are controlled. Wen, for exanple, the main assenbly 10
transmts togddsht whem tthe signalcsarrlided dirom the It g9dus control
code 000100 indicative of K- ONfor turning on the LED of the ink container
1K, only the $dawHd 1@ cdisvatad HBorkqvsit -103beseterre. FRRNcSRLai ner 1K

accept it, so that only the D of 15 ink container 1K is switched on. In

this enbod?nerﬁ%?naclhé‘éﬁ?t)reél fé? HJ\% TP Rl STWurdSMtith are

L erent. depelid 1% o 150! 3556 St AL 4 DRSS ke Ot SL0n

portion.103D,éﬁ%n the signal is at a low level, the LED 101 is in
the off-state.

This embodiment is different from the first

10 embodiment in that there is not provided a memory
array 103B. Even if the information (color information,
for example) is not stored in the memory array, the
ink container can be identified, the LED 101 of the
identified ink container can be actuated or deactuated.

15 Referring to Figure 47, this will be described.

An I/0 control circuit 103A of the controller

103 of the ink container 1 receives start code plus
color information, control code is supplied with clock
signal CLK, from the main assembly side control

20 cilrcuit 300 through a signal line DATA (Figure 20).
The I/0 control circuit 103A includes a command
discrimination portion 103D for recognizing a
combination of the color information plus the control
code as a command, for determining actuation or

25 deactuation of the LED driver 103C. 1K The ink
containers 1K, 1C, 1M and 1Y are provided with

respective controllers 103 which have different



shown in Figure 40, may have a function of discrimnating not only the
commands indicative of turning-on and -off of a particular LED 101 but al so
a command ALL- ON or ALL- OFF indicative of turning-on 25 and -off of the
LEDs 101 of all of the ink containers, apgd/or a CALL command causing a
particular color <controller 103 to output a reply signal. 104 As a further
alternative, the command including the color information and the control
code sent from the main assenbly side control circuit 300 to the ink

cont ai ner 1 nm@pmmanddifqridina tda foxt ignsnh 1030 .5 andl dhe wammamdson
(individual information) in the ink container. In _other words, the inputted
command is cdVeEE iR dhe QN iand R of the dEDrofordd e he val ue
provi ded as a result of the conversion is conpared with the predeterm ned
val ue stored iHPRREEHFSGRIFHMANL 1B aFr angenethia AN dd ni nat i on

ortion 103D inner, and on wh the resul.t of the _cqnpari son corresponds
Do he or odet diire, TE Slnke’" e, TReperE Lie; hamBang: daBarLBIREYIoR.. o

[t er a1 er Bl V0 S0l SBTK e Borivd MBI eI 5102, 19
e o B L R M P R S PR S, O
when the resulf, 29t {dIf £OPEPSUN SR EH 1k U AGHaIS Hoed

the inputted command, various operations are

controlled. When, for example, the main assembly

10 transmits together with the start code the color
information plus control code 000100 indicative of
K- ON for turning on the LED of the ink container 1K,
only the command discrimination portion 103D of the
ink container 1K accept it, so that only the LED of

15 ink container 1K is switched on. In this embodiment,
the controllers 103 have to have structures which are
different depending on the colors, but are
advantageous in that provision of the memory array
103B is not necessitated.

20 The command discrimination portion 103D, as
shown in Figure 40, may have a function of
discriminating not only the commands indicative of
turning-on and -off of a partiéular LED 101 but also a
command ALL- ON or ALL- OFF indicative of turning-on

25 and -off of the LEDs 101 of all of the ink containers,
and/or a CALL command causing a particular color

controller 103 to output a reply signal. -



relation, the LED is actuated or deactuated. 6. O hers: 25 In the foregoing
enbodi nents, the description has been nmade with the ink containers
containing vyellowink, magenta ink, cyan ink and black ink. 105 However,

t he used color or color tone is not |lim to these exanples, and the
nunber of the ink containers is not limted to those of the exanples. In
addition to such inks, special color ink such as light 5 color ink, red ink,
green ink, blue ink or the like is usable. Wth the increase of the nunber
of the ink containergs &hfutthdr!| alyedhatiee ortnacoosmandninebudingt he ink

contai ner increases, and the visibility and/or nounting and denounting
property is dehe icalared nfiorha ttilom ianct eds ryntindlngddeadeatd fammmect i ng
portions, so that effectiveness of the present invention increases. Wile
t he i nventi on tiees maden aesembilyeds e feondfrerle moigraud t 1836 0s throudther dnkdi scl osed
herein, it is not confined to the details set forth and this 15 application
is intended tcondadmesuch maydinfatc dte cligregrt 1y lenmpasreas wighh ddree within the
purpose of the inprovenents or the scope of the follow ng clains. 106 WHAT
| S CLAI MEDs| S:coll.oxA dinfprmé tdem &iimsi wiatuesh dii fommatital eine dhe dmdunt i ng
portion of an ink jet recording apparatus, said |liquid container
conpri si ng: container. In other words, the inputted command is
converted or processed in the controller 103, and the
value provided as a result of the conversion is
compared with the predetermined value stored in the
10 memory array 103B or the command discrimination
portion 103D inner, and only when the result of the
comparison corresponds to the predetermined relation,
the LED is actuated or deactuated.
As a further alternative, the signal sent from
15 the main assembly side is converted or processed in
the controller 103, and the value stored in the memory
array 103B or the command control portion 103D is also
converted or processed in the controller 103. The
converted ones are compared, and only when the result

20 of the comparison corresponds to the predetermined

relation, the LED is actuated or deactuated.

6. Others:
25 In the foregoing embodiments, the description
has been made with the ink containers containing

yellow ink, magenta ink, cyan ink and black ink.



5 a casing defining a liquid containing chanber; a supply port, provided in
said casing, for supplying liquid contained therein to an ink jet head; a
first engaging portion engageable with a first locking portion provided in
the nounting portion, said first io engagobsg portion being di sposed on one
side of said casing; a second engagi ng portion engageable with a second

| ocking portion provided in the mounting portion, said second engaging
portion being disposed is opposed to another side of said ca5|ng, sald

anot her si de Ho¥ieV§Topd® (UsehicP e ofi Folox dopsods M@ Hhddmided o

di spl aceably supporting said second enga ortion; an |nfornat|on
storing portid® fi&esa &xamplesn iafrbriha ngwheé[) ecc}r’é‘ald l'i quid

container; a contact electrically connectable mnth a. contact. provided in
sai d mount | ng GBTEAIRETS, 19 GIRT Amttay tofhose of & lgepleagﬂ%qpﬁ-on%r

Sai d 11 qui d e S e”‘“rﬁdnsvé{%”‘s%%bad ”‘“'qr}éla&o ki aﬂé‘u&ti‘ 107"
cai d cont abt | O RERUEy Har S e REPRRE o S o ol S
another side and,pal d wﬁltﬂet 3Vi0e33sd J¥PRhY R%Bers% t%' Sl%iy portion is
containers, the liability of the erroneous mounting of
the ink container increases, and the visibility and/or
mounting and demounting property is deteriorated by
10 the increasing wiring lead and connecting portions, so
that effectiveness of the present invention increases.
While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
15 application is intended to cover such modifications or
changes as may come within the purpose of the

improvements or the scope of the following claims.



5 di sposed adj acent an upper, in use, portion in said another side of said
liquid container. 2. Aliquid container detachably nountable to a to
recordi ng apparatus having a nounting portion to which a plurality of
liquid containers are detachably nountable at different positions, wherein
said recording apparatus includes apparatus electrical contacts
corresponding to the liquid containers, 18 respectively, photoreceptor neans
for receiving light, and an electric circuit connected with a line which is
commonly connected with said apparatus electrical contacts, said liquid

contai ner conpiiatl R9 caagwip tsport for supplying liquid contained 20
therein to an ink jet head; a first engagi ng portion engageable with a

first |ocking portj onapreyidadcbitaliigrMaERhEAELRY bBAtaBabdtbi ASt engagi ng
portion being disposed on one side of said Iiquid container; a second

engagi ng port neRin®Ray0pdita o 0 an A9kSgeneelceeding RPparatudr,ovided in
the nounting portion, said second engagi ng portion being disposed opposed

to another si@aidf 194udd icPnitdiGeH dorrisiaigd 108 another side being
opposite said one side; a supporting portion for displaceably supporting

sai d seconsl engagi ng poréasing adebirindied kigoid icontaanims tcledmisdrj cal ly s
connectable with one of said apparatus contacts; information storing
portion for storsupply port, provided in said casing, for supplying

ligquid contained therein to an ink jet head; a first

engaging portion engageable with a first locking

portion provided in the mounting portion, said first

10 engaging portion being disposed on one side of said

casing;

a second engaging portion engageable with a
second locking portion provided in the mounting
portion, said second engaging portion being disposed

15 opposed to another side of said casing, said another
side being opposite said one side;

a supporting portion for displaceably
supporting said second engaging portion;

an information storing portion for storing

20 information relating to said liquid container;

a contact electrically connectable with a
contact provided in said mounting portion:

a light emitting portion;

a display portion for directing the light

25 emitted from said emitting portion to an outside of

said liquid container,

wherein said supply port is provided in a side



I ndi vidual information of liquid container; display portion for directing
light to said position detecting neans; 10 a controller for controling

em ssion of light of said light emtting portion when information

i ndicated by a signal indicative of individual information supplied through
said container electrical contact and sard information stored in said 15

I nformation storing neans, are the sane; wherein said supply port is
provided in a side of said liquid container which is between said one side

and sai d anot g sdide cadithgs aihd cholsA®le tweendisafds @thd Bidd FIP B @ cor ner
portion between said 20 another side and said side having said supply port,
sai d display pedthet isSidé,sposedaad aodtacan igddspdsed Use.a p¥diom in said
anot her side of said liquid container. 25 3. A liquid container detachably
nmount abl e t he ofimalidmM@E P Edd tdprobestweeik gadid ramorhdimg iajeparat waild9 said
ink jet recording apparatus having an ink jet head, said |liquid container
conpri sing; assideplhaviorg sdict ssygpdlyyipogt,i eaidl ddrsipdiayepdiieirogi nid o t he i nk
jet head; 5 a first side; a second side opposed to said first surface; a
bott om si dé& i Midpaded Adlane wpappPers in use, portion in said

another side of said liquid container.

2. A liquid container detachably mountable to a

10 recording apparatus having a mounting portion to which
a plurality of liquid containers are detachably
mountable at different positions, wherein said
recording apparatus includes apparatus electrical
contacts corresponding to the liquid containers,

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

a supply port for supplying liquid contained

20 therein to an ink jet head; a first engaging portion
engageable with a first locking portion provided in
the mounting portion, said first engaging portion
being disposed on one side of said liquid container;

a second engaging portion engageable with a

25 second locking portion provided in the mounting

portion, said second engaging portion being disposed

opposed to another side of said liquid container, said



provided; a first corner portion substantially defined by to said first
side and said bottom side; a second corner portion substantially defined by
sai d second side and said bottomside; a third corner portion substanti al
defined by said second side and an upper,side of said liquid 15 container;
a first engagi ng portion engageable with a first |ocking portion provided
in the nmounting portion; a second engaging portion engageable with the 20
second | ocki ng portion provided in the nmounting portion; a contact

el ectrically aopteeirallidenbdin optaditd ¢alid @hleactige;ovi ded in the
nmounting portion; a display portion for directing light to said 25 ink jet
recordi ng apparatus; ahsupporsiand porsiornfegi agspbateavlys di sposed
adj acent said first corner portion in said first side; 110 said supply port
I s di sposed adjuppeoritisa ¢aiid steaordhengayimngpantism;d bottom surface; said
contact is disposed at said second corner portion; and 5 said display
portion is disposed adjeaerhainerdelentriicadraentpottedactricallyquid
contai ner according to Claim1l or 2,
5 connectable with one of said apparatus contacts;
information storing portion for storing
individual information of liquid container;
display portion for directing light to said
position detecting means;
10 a controller for controling emission of light
- of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container electrical
contact and said information stored in said
15 information storing means, are the same;
wherein said supply port is provided in a side
of said liquid container which is between said one
side and said another side, and said contact is
disposed in a region of a corner portion between said
20 another side and said side having said supply port,
said display portion is disposed adjacent an upper, in

use, portion in said another side of said liquid

container.

25
3. A liquid container detachably mountable the

mounting portion of an ink jet recording apparatus



to wherein said contact is inclined relative to said bottom side and
relative to said first side. 5. Aliquid container according to Caim4, 15
wherein an angle of the inclination fromsaid bottom side is 40 - 50
degrees. 6. A liquid container according to Claimb5, 20 wherein an angl e of
the inclination fromsaid bottom side is approxinmately 45 degrees. 7. A
liquid container according to any one of 1fthe 25 preceding clainms, wherein
the liquid contained in said |iquid container is ink usable for recording.
111 8. Aliquid container according to Caiml, wherein said emtting

portion funct%ggﬁhﬁkﬁpj%ﬁ ?@E@rdﬂh@péﬁ¥F?%EhE°ﬂayin%‘d%'fn&ybggpontainer

according to ereln sai I'ng portion and sai i spl ay

portion are gannectdqmy #%ﬁa tharl%%zb\éoﬁBEii@lhﬁgUiflg%uk%%&g[?}oiﬁn for

guiding the light emtte said emtting ortion. acturing

method for MRpAGKIING N 1hedill ot tGAReH Riferethied) Risalidd U d

container is detachabl'y nmount'able to a nounting portion of an i"nk jet
recordi ng appgledigis, said nmethod conprising the steps of: preparing a
| iquid container including, a casing defining a liquid containing chanber;
a supply 20 port, proyigdedstnssa@eéd casing, for supplying liquid
a second side opposed to said first surface;
a bottom side in which said supply port is
provided;
a first corner portion substantially defined by
10 said first side and said bottom side;
a second corner portion substantially defined
by said second side and said bottom side;
a third corner portion substantial defined by
said second side and an upper side of said liguid
15 container;
a first engaging portion engageable with a
first locking portion provided in the mounting
portion;
a second engaging portion engageable with the
20 second locking portion provided in the mounting
portion;
a contact electrically connectable with an
electrical contact provided in the mounting portion;
a display portion for directing light to said
25 ink jet recording apparatus;

wherein said first engaging portion is disposed

adjacent said first corner portion in said first side;



contained therein to an ink jet head; a first engaging portion engageable
with a first locking portion provided in the nmounting portion, said first
engagi ng portion being disposed on one side of said casing; 25 a second
engagi ng portion engageable with a second |ocking portion provided in the
nounting portion, said second engagi ng Egrtlon bei ng di sposed 112 opposed
to another side of said casing, said ano si de bei ng opposite said one

side; a supporting portion for displaceably supporting said second engagi ng
portion; 5 an information storing portion for storing information relating

to said liquid contaiggid su aﬁérglfgﬂdigﬁﬂééﬁCg&ﬁﬁﬁgﬁ$ﬂ§hyﬁth a contact
provided in said nounting por |on light emtting portion; 10 a display

portion for difiegki Bernee b‘oﬁ'lttioneliht sad df bettoal @ueFaldei;ng portion to an
outside of said liquid container, wherein said supply port is provided in a

side of said casing M@fb¢ﬁt@@tvv3§rﬂ:5§¢&sém%’6l§eﬁ@r§b@@m&i cdbnénot her
side, and said contact is disposed in a region of a corner portion between
sai d anot her pogeiand andd side having said supply port, said display
portion is disposed adjacent an upper, in use, portion in said another
side of sasd |liquid conidi dbsplaypdp@Btion ers i dipsposed dad facesti slaidqui d
cont ai ner.

third corner portion.

4. A liquid container according to Claim 1 or 2,
10 wherein said contact is inclined relative to said

bottom side and relative to said first side.

5. A ligquid container according to Claim 4,
15 wherein an angle of the inclination from said bottom

side is 40 - 50 degrees.

6. A liquid container according to Claim 5,
20 wherein an angle of the inclination from said bottom

side is approximately 45 degrees.

7. A liquid container according to any one of the
25 preceding claims, wherein the liquid contained in said

liquid container is ink usable for recording.



11. A manufacturing nethod for manufacturing a |iquid container, sai
| iquid container is detachably 25 nmountable to a recordi ng appar at us
a nounting portion to which a plurality of liquid containers are
detachably nmountable at different positions, said 113 recording apparatus
i ncl udes apparatus electrical contacts corresponding to the liquid
cont ai ners,
el ectric circuit connected with a line which is 5 comonly connected with
sai d apparatus electrical contacts, said nmethod conprising the steps of:
preparing a liquid container including, a supply port for supplying

cont ai ned

respectively, photoreceptorlhﬁans for receiving |ight,

therein to an ink jet head; a first engaging portion 10

d
havi ng

and an

i qui d

engageable with agd.iratihgakineoneaiher Acevrdedg Rot BeawmuAti ng portion,
said first engaging portion being disposed on one side of said liqu

cont ai ner

bei ng di sposedispRagspdritacanot her side of said |iquid container, sai
anot her side being opposite said one side; a supporting portion for

di spl aceabty

el ectri cal

contacts;

10

15

20

25

supporting said second engaging portion; 20 a contai ner

contact electrically connectable with one of said apparat
information storing portion for storing

9. A liguid container according to Claim 1,
wherein said emitting portion and said display portiorn
are connection with each other by a light guide
portion for guiding the light emitted by said emitting

portion.

10. A manufacturing method for manufacturing a
liquid container, wherein said liquid container is
detachably mountable to a mounting portion of an ink
jet recording apparatus, said method comprising the
steps of: preparing a liquid container including, a
casing defining a liquid containing chamber; a supply
port, provided in said casing, for supplying liquid
contained therein to an ink jet head; a first engaging
portion engageable with a first locking portion
provided in the mounting portion, said first engaging
portion being disposed on one side of said casing;

a second engaging portion engageable with a
second locking portion provided in the mounting

portion, said second engaging portion being disposed

d

awhegent eajdaliend tRahlgi poreAgadEable \Wnish adsecagn@aiacki ng

portion provided in the nmounting 15 portion, said second engagi ng portion

d

us



I ndi vidual information of liquid container; display portion for directing
light to said 25 position detecting neans; a controller for controling

em ssion of light of said light emtting portion when information 114

i ndicated by a signal indicative of individual information supplied through
said container electrical contact and sa'g information stored in said

I nformati on storing neans, are the sane;lg wherein said supply port is
provided in a side of said liquid container which is between said one side
and sai d another side, and said contact is disposed in a region of a corner

portion betwegppddied t3NAUnhey @A RNGFSAadaSicdeingyi BAiRIadhothR ¥ port, to
said display portion is disposed adjacent an upper, in use, portion in said

anot her side @fjgeaivdindlWpbosidd ¥ ondN&iigej;ecting liquid into said
liquid container. 15
a supporting portion for displaceably
supporting said second engaging portion;

5 an information storing portion for storing
information relating to said liquid container;

a contact electrically connectable with a
contact provided in said mounting portion;
a light emitting portion;

10 a display portion for directing the light
emitted from said emitting portion to an outside of
said liquid container,

wherein said supply port is provided in a side
of said casing which is between said one side and said

15 another side, and said contact is disposed in a region
of a corner portion between said another side and said
side having said supply port, said display portion is
disposed adjacent an upper, in use, portion in said

another side of said liquid container; and

20 injecting liquid into said liquid container.

11. A manufacturing method for manufacturing a
liquid container, said liquid container is detachably
25 mountable to a recording apparatus having a mounting
portion to which a plurality of liquid containers are

detachably mountable at different positions, said



10

15

20

25

113

recording apparatus includes apparatus electrical
contacts corresponding to the liguid containers,

respectively, photoreceptor means for receiving light,

and an electric circuit connected with a line which is

commonly connected with said apparatus electrical
contacts, said method comprising the steps of:
preparing a liquid container including,

a supply port for supplying liguid contained
therein to an ink jet head; a first engaging portion
engageable with a first locking portion provided in
the mounting portion, said first engaging portion
being disposed on one side of said liquid container;

a second engaging portion engageable with a
second locking portion provided in the mounting

portion, said second engaging portion being disposed

opposed to another side of said liquid container, said

another side being opposite said one side;

a supporting portion for displaceably
supporting said second engaging portion;

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

information storing portion for storing
individual information of ligquid container;

display portion for directing light to said
position detecting means;

a controller for controling emission of light

of said light emitting portion when information



10

15

114

indicated by a signal indicative of individual
information supplied through said container electrical
contact and said information stored in said
information storing means, are the same;

wherein said supply port is provided in a side
of said liquid container which is between said one
side and said another side, and said contact is
disposed in a region of a corner portion between said
another side and said side having said supply port,
said display portion is disposed adjacent an upper, in
use, portion in said another side of said liquid

container; and

injecting liquid into said ligquid container.





