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
si ze, sinple i“fa/‘fa@r?s G PRy Seanting, ‘ﬁ%ﬁcﬁﬁlﬂﬂ indMt dHsrdunting an
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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
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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 io 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
are provided \ﬁitlars‘fesz?ip% GOSN e e §° Se"a’mWEL . Japane

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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does not di scl%%%rﬁ e‘fser%{'lﬂ]el st Aic#eHd df BP %BﬁPﬁPﬁ.&dt fBeeUsE: A ¢ power
connect | ngSt ndA5AE R gty DB A P AT A e 1
o var i ng | SosE STt O RS TR 18 et | cat e wi ri ng
and therefore , COStrdBfd §85%Fe 180 bé tRIdAD 0N uolidGel, " 'dddnlg®3d and 13
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 :
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



proper (whether or not the nounting is conplete), the information as to the
properness of the nmounting position of the ink container (whether or not
the ink 10 container is nounted at a correct position on the holder

determi ned on the basis of the color of the ink contained therein), and/or
the information concerning the ink remaining amunt (whether or not the ink
remai ni ng anount i s enough). Such types of information 15 can be displ ayed
by presence or absence of the light enmi ssion, state of |ight em ssion
(flickering onothfore k@&an a3d ,sahen.liliet descrinanisaits o henmda as to a
manuf acturi ng nethod of the ink container. An inside 20 of the ink

contai ner 1 i andi do@éed niott xeach the @isplayr poradioar 122 .which is provi ded
adj acent the front side, and a negative pressure generating nenber
accomodat i ng chanberTHe phedétesmpnedi imflomdabiemtofttize rimak si de and which
is in fluid communication with 25 an ink supply port 7. The ink reservoir
chanber 11 andonttlad neaydtlidgmigh ewniad ngane rlamiend Liemveide inadbenmodat i ng
chanber 12 are in fluid comunication with each other 33 through a

communi cat $ on feaegoidg Ak nggpisie ss (itfea da fpirmatii@ng @se it iwhg tierb or
accommodati ng chanber is provided with an air vent 12A. The ink container 1
of Figure 2 &gt fheammaumddng atafe pfeghe dgka contaipedy 1s i§f t he ink
container 1 provided with the substrate 100 having the contact, the
controll er an@ﬁﬂﬁ?QHﬁWQQHﬁfr 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



portion, 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
chanber, for 10 exanple. After the ink injection through the ink injection
port, the injection port is sealed by a sggaling nenber 11A. Alternatively,
the sealing nmenber 11A is disnmounted or an injection hole is formed in an

I nk 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,
t he i nk suppl yhrpogh a comgwalicdtipnapprdt é8ti okn cupper susfatetape
(unshown) or the like, by which the ink containers 1 20 can be transported.
1.2 Modified Ebemgeaethitdndemefbes acgognodaiangt chembeds igescribed in the
foregoing are exanples, and proper nodification is possible if the 25
emtting port P&QVIGed; witbe@nand T yean| 4280 prle chikt penpaiaer et npfied
information relating to the ink container 1 to the recording device and the
user. The 34 Fdeywme gt icoR kel maﬁéfﬁﬁﬁgrﬁg o Q§ﬁ§aﬁéﬁﬂfﬁe&aé%aﬂﬂd§s. Fi gure

3 is a schematic side view illustrating dified exan% of the first
embodi nent5 | ®% Hihe ¥&Hmﬁﬂqﬁ9%PeItHePFPQHPeGuW&§hp5PF| fif&tq 400t egral 5
with the front side forn1ng the I nk .reservoi anber. In this
modi fi ed enbodh@Yemd GonGRC T gt Cop tre ﬁFnanhg Jﬁﬁ%tion 122 is
smal | er

portion, 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



than in the first enbodi mrent wherein the space is provided between the

| i ght guide portion 121 and the 10 ink reservoir chanber 11, but this

nodi fied enbodinent is usable, if the light quantity is raised. This

nodi fied enmbodi ment, is preferable in that,ink container is conpact and
that ink accommodating efficiency is inproved. 15 Figure 5 is a schematic
side viewillustrating another nodified exanple of the first enbodinent. In
this exanple, the light guide portion 121 is forned by a nmenber which is a
separ at ed nent@ysdripiidie willlerbe eRrienGftd e noait i asxamp lasxl, t hen,
they are 20 unified. Wth such an exanple, proper materials can be

sel ected, respectivel yighoe 8xaspheschbmathtesidk viewt hdlhsghatdungde
portion 121 may be pol ycarbonate material or acrylic material or the like
whi ch has refa acidifel et dixasp behiah tdree fiiorst mdaid ymeditf f edentth2$ from t hat
of the air so that light emtted fromthe emtting portion can be
efficiently gemriin@nt hethethieghth gl deapdnfriarhel vt erislinffegrsl out er
casing of 35 the ink container 1, polypropylene naterial having a high
suppr essi oA efWidd thmifrent\wiste Mabh firming ithe ink resrRrvelk cont ai ner
can be selected. Since they can be produced fromdifferent materials, the
mat eri al of s ehambek kbnt dindhis Meddfiesd egboddaesdarithe ldghdsparent can

be selected fromw der choice. Figure 6 is a schematic sjide view
i|lustrating Quantity 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



anot her nodified exanple of the first enbodinment. In this exanple, the

di splay portion 122 at the free end 10 of the |Iight guide portion 121 has a
substantially sem -spherical configuration, and the light is preferably
scattered by surface roughening. Wth thigs exanple, the [ight ray guided by
the light guide portion 121 is scattered by the display portion, and 1s
therefore, the light quantity attenuates, but the |light can be presented in
a wder angle fromthe display portion. By doing so, the visual angle
(range) increagednkt konthinererl ,i polypropylleaey makainiadt having gure 7 is a
schematic side view ((a) and (b)) 20 illustrating a further nodified

exanpl e of théifghr suppsessdiomeeffelat Egadnstaeylaporaitddn gift tdei dakporti on
121, the supporting nenber 3 and a portion on which the substrate 100 is
adher ed are ndddnofthen ink epndlainesnisan b sedieictied.s §ipepathe¥dcanber
fromthe 25 nenber constituting the outer casing of the ink container 1. By
doi ng so, si mbeapnpdugseth & rom fiifL egientrimphegimlssyitthep Ima tegtiali &fs can be
selected to neet 36 the requirenents of nenber constituting the outer

casi ng of Bhe thek iddhentaingrd k highhiis noatomecasfarigdt he |i ght gui de
portion, respectively. As shown in Figure 7, (b), the nmenber 131 to which
the 5 substratt@aRFPALENId KA P SelgRioshfrom yidesi ArdiGe- the ink | in the

ink container 1 is all used t he nmber 131 _nmy.be nt ed a new i nk
cont ai ner . that Figure gpis a scﬁgmatgc s%de xiew gggusgra%gng

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



Is, it is reused. This reduces the running cost since the substrate 100
and/or the emtting portion 101 10 which are rel atively expensive parts, can
be reused. Figure 8 is a schematic side view ((a) and (b)) illustrating a
further nodified exanple of the first enbgdinent. In this exanple, the

i ght guide portion 121 and the portion to which the substrate 100 is 15
adhered are nmade of an integral nenmber 131 ', and the nenber 131 '
constitutes the outer casing of the ink container 1 and is separate from
the nmenber caéhst ireguiimgmend ss fpoembey vomsdditatibg ddenguder sinilarly to
the exanple of Figure 5 the choices of 20 the material are inproved. In
Figure 8, (b) casiag edniide 13K 'capfiadmen@agr dhey mezmpdberhe | i ght gui de
portion 121 and the portion to which the substrate 100 is adhered_is

separ abl e, an@ofisdidrdriag tthey ldghthguide, pogrtipzn .| respeatilved YenbBai ment
and the nodified exanple, the air layer is provided between the ink
reservoir chabewm fingddqure |7 grtblguithe gembegn 1831 toaphigh hhe
attenuation of the light incidenf on the emtting portion 101 is suppressed

to acconpl Psh SUBRHGEd ME&da iAhee Thhisereht e adorhidts
| gt " gui de. paits G 31 Stk AR (o en gt e A ARy (G ating
further nodif im%(ljnb%xra 1e moaIy tbhee n{oiurnsttc-:uie q:%o | %%Qvt 'inlkn 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,



this exanple, a low refractive index nmenber 108 having a refractive index
which is smaller than that of the 10 |ight guide portion 121 is interposed
between the |I|ight guide portion 121 and the front side wall surface of the
ink reservoir chanber 11 accommodating the ink I. The |ight guide portion
121 of this exanple is a separated nmenber fromthe ink container 1 and is

I s made of polycarbonate exhibiting high light transmssivity. The | ow
refractive index nmenber 108 is made of polytetrafluoroethylene nmaterial.
Here, the refgacthat iatdtenveftibhe ofoltheantighat dnciideht5on aheé t he refractive
i ndex of the 20 polytetrafluoroethylene is 1.35. Fromthe Snell |aw of
refraction, teaitrtiinigcplortdonaditilod sasgippressed: lte agclompddlstnate to t he

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 . )
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



menber, the light rays incident on the incident surface 123 and reaching
the reflection nmenber 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 viewill ust fting a further nodified exanple
of the first enbodinent. In 15 this exan% e, there is no such nenber as | ow
refractive i ndex nmenber 108 or the like (Figure 9) between the |ight guide
portion 121 and the front side wall of the ink reservoir chanber 11

contai ni ng thgempal 1.080ayt Wr@?ﬁa@@ﬁt astadat ee¢dcbrabiemembarever, 20 in
this exanple, the ink reservoir chanber 11 is nmade of

pol ytetraf | uopR@lehWrenR taat.er ral thenEbaeyyihg ék&mplew, reheasihvenendex
menber 108, and the |ight guide portion 121 is nmade of pol ycarbonate. For

this reason, ugenilsafadd ailthe theadilfEegentegine the tre€raicghtve?5 enitted
fromthe emtting portion 101 can be guided to the display portion 122 with
hi gh effici endynded thetween rhdi ardreednpl ahe tiighdniriayisnmod9 portion and
the display portion are separated, and the |ight guide portion 121 for
opti cal cosnectatdrsfiydngedine tdverdiitsiomr @fi dedadn relfd eigtiionorir® ner 101, so
that emtting portion 142 and the display portion 122 can s be placed at
respective opttinamsnmdddied ongithattheowespdit thad wiottladutl Ligdbdesiantidfy wiri ng
for the electric power supply and signal exchange which mght deteriorate
t he 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



operationality and observation. By doing so, thus, the latitude 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 |light em ssion, by

whi ch the user can be given predeterm nedspnformation relative to the ink
container 1. The nodified exanple of the first enbodinent is 15 not limted
to those descri bed above. The exanples can be further nodified wthin the
spirit of the present invention by one skilled in the art. For exanple, in

t he foregoi ng po&irisineaAnd Hehve iGliapIAaN Ropsan Gre separitesd. rand theateri al |
and the difference in the 20 refractive index between the material and the
air contact ediddr FWides Reyddian R FoX MPTighk .cHpreckHPn RREWREN f i ber
conprising a core and a cladding is usable. Inwflace of the solid |ight

gui de porti on,them Het IR HIRE Ohadhglh FIHA1ReR | Y i RP sthdtace 25
(stainless steel, pipe) is usable. Two_or. nore of the foregojng exanpl es may
be conbi ned. eﬁ?etp*s’t}?‘gl R IhE thie ‘{Pr%%}raﬁl %%‘?1{{%‘?91 iﬂ)? 9 descri bed
in conjunctio mﬁtf Fh?ure 6 n%% b. e us@d in the fjrst enbodi ment or
modi fi ed eXanftePIAH B TOHFRHLT | TLE 1B ROTLCHME erbodi M5t he 5
third enbodi nent. and .t he nodi fied ex | es. t hereof. . which will be described
herei nafter. 2P %’tﬁﬂ?‘% %‘?‘ﬁsolht%fo nk-CoH & %rtlﬁ:i %ﬁ?%trlc power

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



10 11 - Figure 13): Figure 11 is a perspective view illustrating an
of a recording head unit having a holder to which the ink container
according to the first enbodinent is nountable. 15 Figure 7 is a schematic
side view illustrating an operation of npunting and denounting (a)

the ink container according to the first enbodi nent.

exanpl e

(c) of

The nounting portion

descri bed here is applicable to the enbodi nents which will be descri bed

bel ow and 20 nodified exanpl es thereof.

The recording head unit 105 is

general |y consti d¢sedibed ioladarjubzd ifopr wdehadhiaghine ondyn® @ plurality

(four, in the

exanpl e shown in the Figure) of ink containers, and a

recordi ng heads®ads it Hhes el rst afjbeddmtentherbatodifiedexamdeswn i n Figure
11). By nounting the ink container to the holder 150, an ink introduction
openi ng 107 ofthelreafecordi ng head 41 di sposed adj acent the bottom portion
is connected with the ink supply port 7 of the ink container
to establish an ink fThid appﬁmﬁscaoibhepaehondhembbéimeah. than exanpl e of
ng head 105 conprlses a l'i qui d Passage constituting a nozzle,

of the hol der

usabl e recordi

an el ectr bt hdhixd embediment ancheih

el ectr ot her nal

10

15

20

25

iexanpded ithereqfassage.

The

transducer element is supplied with electrical pulses in
accordance w tVﬂ'llCh will be described hereinafter.

1.3 Mounting Portion of Ink Container (Figure
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.

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
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
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



10 recording signals, by which thernmal energy is applied to the ink in the
| i qui d 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 1s elegirical contact portion (unshown)
for signal transm ssion provided on the carriage 203 which will Dbe

descri bed hereinafter, and an electrical contact portion 157 of the
recordi ng head unit 105, are electrically contacted to each other, so that
20 transmi ssi ddsposede addageditdhei doditons pordtiload ofo thiee hodideat ds her nal
transducer elenment driving circuit of the recording head 105 through the

Wi ring portiosom@cted shthhdhe dak issmplaomordt Tp@f ithe MK a wiring
portion 159 is extended to the connector 152. 25 Wen the ink container 1 is
mounted to theontadqed d@ wad@idish o5 inkh & g commmicatydu@ath o  above
the hol der 150 ((a) in Figure 12), and a first 42 engaging portion 5 in the
formof a projidanieRet¥ae ded on an ink container rear side is inserted

into a first |ocking 8ortion 155 in the_ formof _a through hole provided in
a hol der r&ar side, stntf%EMBLlenRECBRRRIReFEFoOTLIREaeAI0APhe i nner bottom

surface of the holder ((h), of, Figure 12). Wth this state kept, the front
si de upper enF¥IPTIRES rﬁ%tﬂﬁléfr%s*qes cwgéﬁw FPi5 S c&®d by arrow
P, by which the%.écr%krot(i?enénaa{lnetrralnsr l}catreselierrlnetnqe pdr.lorv%C ei r\ir{ q:(ﬂecat ed by the
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



o 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
di spl aces downwardly. In the process of this action, the supporting nmenber
3 is displaced in the direction of is an ggrow Q while a side surface of a
second engaging portion 6 provided in the supporting nenber 3 on the ink
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 Fi gmgagig pArtilens 5t ilme thehd&ogoneéceoprvi2cdfion he mai n assenbly
side begins to contact the pad 102 provided in the ink container. If the
user stops therovidged o @fedial eondpingrs repxgsidendss iinsei@diser does
not depress the container (in the P direction) 25 any |onger), the
supporting rmedsdio @ fdrgtedaskdng mortiondS5Aa ther &3 of e el astic
force of the supporting menber 3 per se raises the ink container. 43 By
this, the el edtyaugh Br Ve 4fdevidnBediollder MeAT (Fdle i ShIAY ed of the

i nconpl ete nounting of the ink caqntainer. Thus, the printing operation with
i nconpl et eSmodh FPFRIGF ik MG P dhSHd ST @Pé:rﬁoé‘ﬂél\ﬁfg’r?et he upper

AR T e b R R R o R T R
upper end si de?;heed(“]I:':_"roonotr ts!io e q}cp;;[er}:e eq% doefr tfhreonltnk 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.



10 side, the supporting nmenber 3 displaces in the direction Q' by the

el astic force of the supporting nenber 3 per se, so that second engagi ng
portion 6 is |ocked by the second | ocking portion 156. The structure of the
second | ocking portion 156 is not 15 limi#d to those descri bed above. The

| ocking portion may be 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 stateBf(thisn Ehguedetdyricalecontent lisckireayepsedioandlisbe

el astically urges the ink container 1 in a horizontal direction through the
supporting nemser 3s nodiffied odfarthe dacempiliéei mrRupsAng aér thej dnkbutted to
the rear side of the holder 150. The ink container 1 25 receives a force in
t he directioncentiedned). ofhwgguthe pyinginghepesatier Wetheen the ink

i ntroduction opening 107 of the holder and the absorbing material 44 in
the ink suppl yngempleter moyating ofnithiendnkl containgsngad Bfspl acenent of
the ink container 1 is suppressed by. The first |ocking portion 155 engaged
with the fPrsPT&Y§RJe%g portion 5 and by the second s |ocking portion 156

The ik container 1 PheRGthe| BRPEBBIEREEe Ghcrls Forere nogeliey port 7
5 connect ed Wil {ohe ¢ Ueddid:o P neoREUE 10acs¥Y pERATHR2 1S

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



10 with the connector 152. The above-descri bed uses the principle of

"l ever"” during the nounting process shown in (c) of Figure 12, wherein the
engagi ng portion between the first engaging portion 5 and the first | ocking -
portion 15 155 is a fulcrum and the frontsside of the ink container 1 is a
power point where the force is applied. The connecting portion between the
i nk supply port 7 and the ink introduction opening 107 is a working point
which is | ocated between the power point 20 and the ful crum preferably,

cl oser to the ifulthennk ppdiyommrt He amikkheupplky quortaihers r e§hed agai nst
the ink introduction opening 107 with a large force by the rotation of the
i nk cont ai ner Wpwaitd tdissplavemsntngf pdie iimk contsiassn dl member such as a
filter, an 25 absorbing material, a packing or the |like which has a

rel atively hi ghigpredsediby. i Fher diirgdd Logckdoguperidoni 316 5c emaadesdat i on
property to prevent ink | eakage 45 there. Such structure, arrangenent and
mounting operwittlonthe ef st dngagineRezpian |5 andtby udre e er is
elastically defornmed by the relatively large s force. Wien the nounting
operation Ps cotgftEr@e®POoXHoN {156 engRIGH I thhvh SePRRRIAIIRIh t he
first engaging portion 5 and_the second_| ocking portion 156 _engaged with
the second endRFHECDO? ti &F GhdiSe tigwer.edhey oy &ft e ik container 1

fromrising . . L ] .
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



10 away fromthe holder, and therefore, the restoration of the elastic
menber is suppressed, so that nenber is kept in an appropriately deforned
el astically. On the other hand, the pad 102 and the connector 152
(electrical contacts) are made of a 15 relatively rigidity el ectroconductive
material such as netal to assuring satisfy electrical connection property
t her ebetween. On the other hand, ‘an excessive contact force therebetween is
not preferable fromthe standpoint of damage prevention and sufficient 20
durability. |nthelries exanple, they are disposed at a position as renote as
possible fromthe fulcrum nore particularly, in the neighborhood of the
front side of the ingucbnstrneturen abhirsngemepteandymebnthnghe cont act
force is mnimzed. 25 In this exanple of the enbodi nent, the substrate 100
i s di sposed ompemtiingl iarsd theXfedgre qorefeatabie tive thatt enah e of the ink
container 1 with 46 the front side of the ink container 1, nanely, at the
corner porti omenhardst wlas tigadnly e finrmad o fthe gredat igigly atandee cont act
portion in the state that ad 102 is contacted to the connector 152

i mredi atel § 5 fingiasre Whencohgl Bousting epgratign is compleéedd, the is such
that reaction force (a upward force in the vertical direction) applied by

t he connect or FiFst dogngRPTHEON pai S RAgRPeMH i EthEho FkSsty force appli ed

downwardly in the vertical direction, .involves a . .
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



10 conponent force of the actual contact pressure between the pad 102 and
the connector 152. Therefore, when the wuser presses the ink container down
toward the nounting conpletion position, an addition of ink container
mounting force for electrical connection ] between the substrate and the
connector is small, so that operativity may be quite |l ow. When the ink
container 1 is pressed down toward the nounting conpletion position where
the first engaging portion 5 is engaged with each other, the 20 second
engagi ng portithe Grand shdesecorttiel doki egntpdneirod ,lbémely , cagagbe Wi t h each
other, and there arises a conponent force (a force sliding the pad 102 on
t he connect or coFRerpacaitien whelrebedweeace Whenhthe sbdtanaeeocf00 by the
urging force. Therefore, a good 25 electrical connection property is

provi ded and &oawesdondyortt thec gopitacitopostiohe imp ke s§ade thati nk
container. In addition, the electrical connecting 47 portion is at a

posi tion hi ghPadoh02hd sheendmcdiede tef theheonprectent diSRedmmesd atigd¥ef ore, the
liability of the |eaked ink reaching there is small. In this enbodinent,
the ink inbrod®efidren thee FORPledions ofi Sieyeddngn dife oNSdOed®uiftace of the
I nk cont ai ner adjacent the first, eggaginq portion 5, and the pad 102 is

di sposed at tHéE SWhhdhatomeastione oree (§ y@varsy orss dfe e st engagi ng
gg;tn; ng 107 é&%q:gi.sc[eaﬁe%air}e%qci%rn teltiddd B chi2® dotfiedeo"g 52 d Nt roduction

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



1o nmounting and denounting mani pulation of the ink container. In this
manner, the structure and arrangenent of the electrical connecting portion
descri bed above is advantageous fromthe standpoint of the magnitude 15 of
the required ink container nounting force,,assurance of the electrical
contact state and the protection fromcontam nation with the | eaked i nk.
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 stabl poekeehr isaktcanpestiitdoni highsEnomdthet botitomnsideno€ to t he
operationality in the ink container nmounting by the disposition of the
contact pad aththénposiohitadndescrandedhareferel,ntBd addbiilaty bliethe
visualization to the user is inproved by disposing the display portion
whi ch emts theakedhtinkf reachiagerthetriendspesmaildn tbnt tlieisuembodimantt he
upper 48 part of the front side (the side having the latch lever) of the
i nk cont ai ner théhdnkf ding rogiucidonr openinghd Ogr dsedispagedt ionthe ef fecti ve
to provide various inprovenent. 5 The structure of the nmounting portion for
the ink cont Rok&em surface; oft thebdakmeentainere agdacenddthexapse i s not
limted to that shown in Figure 11. Referring to Figure 16, the description
will be nmdeeagagdnohiporidion S.Fiager &he3ped 4 0geispldsppsed @y the
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



10 (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 usable therewith, and a perspective view
(b) showing a state in which they are conpgcted with 15 each other. As
shown by (a) in Figure 13, the recording ead unit 405 of this exanple is
different fromthose (holder 150) described hereinbefore in that it does
not have the hol der portion corresponding to the ink 20 container front

side, the secopagdt oFKithe EeohtORide (the sadecthdinglhhe aadchi Nng head unit
405 is simlar to the foregoing one in the other respects, the bottom side

thereof is praevéed Wit Rhan inkk donitaddest.i OPheppLOIr8y $0FXutbube 6pnnect ed
with the ink supply port 7. 25 The rear side thereof is provided with the

first | ocki ngheopried@nts5nvant ildie ilzaei feictd vies tor @tioddde wialrlioas
el ectrical contact portion (unshown) for 49 signal transm ssion. On the
ot her hand, asmphromen@nt(.n) in Figure 13, the carriage 415 is novabl e al ong
a shaft 417, and is provided with a lever 419 for fixing the recording 5
head unit 805, and anTkéestruchureoofathe ppounbihndgigortbometordtieth t he
el ectrical contact portion of the recording head. The carriage 415 is also
provi ded with ink lesind@ingsr tinorfheo fiiasioedibegimenth @ stthec madd fgfed he i nk
container front side. The second | ocking portion
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



10 156, the connector 152 and the wiring portion 159 to the connector, are
provided on the carriage side. Wth this structure, when the recording head
unit 405 is nmounted on the carriage 415, as shown by (b) in Figure 13, the
mounting portion for the ink 15 container 44s established. In this manner,

t hrough the nounting operation which is simlar to the exanple of Figure
15, the connection between the ink supply port 7 and the ink introduction
openi ng 107, and the connection between the pad 102 and t he connector 152,
20 are establ isiwih] anchrddmeiseior i ng operation is conpleted. 1.4 Recording
Apparatus (Figure 14 - Figure 15): 25 Figure 14 Figure 14 shows an outer
appearance of an inkOpetthpr other Bafdtoashistlownhéyi rib)cdmt &igmre descri bed
in the foregoing. Figure 15 is a perspective 50 view of the printer in

whi ch the mai ntles soabtriagevels5 29 mevalFleuakorigl a sslopbh.4The andoksli ng
device is applicable to the enbodi nents and nodified exanples which wll
be descri bed mtowided malithoannleveri 419 efan fivimgprike ereQuodbigt hi s

enbodi ment conprises a nmain assenbly, a sheet discharge tray 203 at the
front sideSof herdppapht 4@5endnd arreletbittat QIREACE RRFhtCRIedI®e (ASF)
202 at the rear side thereof, a nmamin assenbly cover 201, 10 and ot her case
portions whi ciceRdRefted) Bithathe electTiral eOMERFa PRI Eathi®ngl y

novi ng t he . . ] ] .
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



carriage carrying the recording heads and the ink containers and for

effecting the recording during the novenent of the carr
provi ded an 15 operating panel portion 213 which include
device which in turn displays states of the printer irr
the main assenbly cover is closed or opeﬁ%d, a main sw
switch. 20 As shown in Figure 15, when the main assenbly
t he user can see the novabl e range, the nei ghborhood th

I age. There is also
s a displaying
espective of whet her
tch, and a reset
cover 201 is open,
ereof which carries

the recordingy;Readsunine $23n2Re 4R whillenC AMeAalhS ablfembly tiard 1C (the

I nk containers may be indicated by reference 25 nuneral

"1™ only hereinafter

for sinplicitghl b¥ FHighreeModis®pen . WeHet BecBRENINgSaEWREY ggver 201 is

opened. A sequence operation is carried out so that car
automati cal | y a¢pMaTabde o a@id mbyaSindn®® ahdc aididdifiesd

riage 51 205 is
xpI@sNg

position”, shown in the Figure), where the user can do the ink container

exchangi ng op@riath @ildr behddsdedbesl belidu.s enbodi nment,

t he recordi ng head

(unshown) is in the formof a chip nounted to the recording head unit 105,
correspondsng to the Aseshewhi Yy Fiygure The, r ther printéeazligo scainthhe

recording material by the novenent of the carriage 205,

10 during which the

recor di ng headmbgjddatentthecompr itses &f iedin tadssembilivt,i g .shled carriage 205 i s

capabl e of

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 2

01 is opened.

A sequence operation is carried out so that carriage



sl i dabl e engagenent with the guiding shaft 207 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 nmechani smthereof. The
recordi ng heads corresponding to the K, Ys; Mand C (black, yellow nagenta
and cyan) inks eject the inks on the basis of ejection data fed froma
control circuit provided in the main assenbly side through a 20 flexible
cable 206. There is provided a paper feeding mechanismincluding a paper
f eedi ng rol | eep5aishenatomditdichdlyi sgmes| ter thadcenten posfitédnt he recordi ng
material (unshown) fed fromthe qutonat[c_shqet feedi ng device 202 to the
sheet di schar §éconapnipes. exghangingc mogiitgoméad shewn 105 e i hjgare) nt egr a
i nk container holder is detachably nounted on the carriage 205, and the
respective i nWhegst &hgefiser a8 92 thet ArKapPptadbAre8x6Ranrgdngecor di ng head
unit 105. During the recording _or printing operation, the recording head
scan t he recoPBexgtieterrathsy 14k&. above- descri bed novenent, during which
the recording 5 heads_eject the inks onto the recording material to effect
the recording on a wi 52 htR#s 1$ROQAHRRT ngthereteseLding herdonding to the
range of the array of = ejecti outl ets of tHe recorgi g,head. In a tine
peri od betmeeﬁu§3£€§ﬁﬂiﬁ§ &Be&gﬁi%ﬁrEantﬁec &Rt meyn Eanﬁpnﬁgﬁperation, t he
paper feedi ng_nechani smfeeds .the recording nmaterial through a
predeterninedrecogﬂlnénhe&% unit ﬁOS, corregpondlng to the
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



di stance 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 novenment range of the recording head by the
movenent of the carriage, there is providgd an ejection refreshing unit

i ncl udi ng caps for capping the sides of the recordi ng heads having the
ejection outlets. Therefore, the recordi ng heads nove to the 20 position of
the refreshing unit at predetermned tine intervals, and are subjected to

t he refreshi ngepaochabdy imoahtddngnt hheprecomidnagyhepdctindts166.t he |i ke. The
recordi ng head unit 105 having a holder portion for each ink container 1,
is provided with a Zuchngetherrecord&oyd il rerinting opgration nkthe
containers, and the respective connectors are contacted to the pad of the
substrate provededddngt heaidnigecesnthiensecerdgpgsmatesind dy, ther ni ng- on and
flickering of the respective emtting portions 101 can be controlled in
accordance wabpvehdescadbes, movemesdquaiEd ngx wbidchd the £8EOTAAASr di ng
device. Thus, the information relating to 5 the state of the_ink container
can be not§fi Bgadsyedecdpddier iaks| pnter tbe rreoFddng BRteritde tocont ai ner
exchange, the emtting portion 101 of the _ink container 1 containing snal
anount of t he ef&RCts they rec@Teing: opy Acpaddd ofndhendesPEdingan be observed

Lo v the user trqugh the LAt gy 98 O LS. Lhe g g @y portion

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



respective ink containers 1. In another exanple of control of the sw tching
of the emtting portion, when the ink container 1 is nounted to the correct
position, 15 the emtting portion 101 of the container is lighted on, by
whi ch the user can observe the event throgggh the Iight guide portion 121
and the display 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 nain
assenbl y si dedoéngt sol turading-ehr anghfihekertrgbpP€ &hpl sespective |ight
receiving portion 210 having the light receiving el enment can _be di sposed
adj acent the emétEQHBOPPrﬁﬁoﬁﬁiéﬁli§aBpB©sFPBtFﬁglﬂésFPiGHCRHGPBCFhe
above-described refreshing unit is provided. By doin so, the emtting
portion 101 | 9ikbt theeprepeferninsd 89§HPB9epSF?PHﬁe%2EYthPhe i nk cont ai ner

1 passes by the light receivin ortion while the_carr%f%e_205 IS nmoving,
and the em ttEGCPFERRIcERVAESr ecBIVRd TR tIREOTNIHEOR B IFHYT pbPti on

through the Iight guid tiion 121 and the di spl tion 122.0n th
basi s of 1 he hRodtatenoft tite Bk FPEE1265 GABNOPNBYFAIHE s received, it

can be discrimnated as to whethge not., an ,j.nk contgjner i.s nmount ed

and/ or whet her or not °the’¥Hk Jo%?’ﬁ’ﬁ’eraflt‘?lé %%rﬁ%%l O h%gc%lﬁ ect
PR S A T e e e
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



but also functions to contribute to the detecting operation and the control
operation of the recording device. A further preferable Enbodi nent to
acconplish 15 both of themw || be described hereinafter in conjunction
with a third Enbodi nent. 2. SECOND EMBODI WENT (Figure 16 - Figure 20). 20 In
t he foregoi ng Enbodi nents and classification is, the light guide portion
121 is extended upwardly fromthe nei ghborhood of the emtting portion 101
to the display portion 122 which is located at the top end. The

descri ption wdispdeyraer tbieon d 22 afpltde iimkTantiadmerhd diassiedy BQiortion is

| ocated at a position which is nore convenient to the user. The sane

ref erence nundig slightinereielnoRyhiinn efvdd et B rigae 208 gifed to the
el enments having the corresponding functions, and the detajled descriptions
for such el eV anghithe Enigitad rﬂp’igl'b’% {GAN MeyReceiyad by dhtermti ¢ si de

view illustratin 5 functjon of the |i ui de portlon rovi ded on the
i nk cont ai ner d?‘?fbelt‘b”tgné’%%@tﬂﬂj té%dﬁﬂﬂ}réﬁ’c ent invention.

I t hi nmbodi t t I d f th tt rti, 101 t
the di splag pERTiRR ao2L i the  ERR RN RS '?%}e” Hier vat i on
of the user ended war dl th an a r ro de tween the
l'i ght gﬂl de poor’:'textd‘ﬁe v %f% c%ﬁlffeé{% VI qt’f?&‘

reservoir  chamhel; Jda f ofe C&P A 4 et da. AL %e{he% G 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



portion is curved so that display portion 322 is 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 Egodiments, so that it can be
easily observed by the 20 user. Wth this structure, simlarly to the first
Enbodi nent, the light can be extended to the display portion 322 while
suppressing the attenuation all the light incident fromthe emtting
portion 101. kmeecassigng8 thethegkflepentie havingntB2lcosrespeadisg as to
direct the display portion 322 toward upper right in the Figure, the

di spl ay porti dang22opsn badeibel getbddededes6ripyions doer suehgure 17 is a
schematic side view of a nodified exanple of the structure of Figure 16. In
thi s enbodi neetlemedss eme omdliteguifes gampladgityl is 5 curved, but the high
is lower than in Figure 16, such that end surface 310 is opposed to the
back side of the suppb@¥Fegléehder schemplelpFidewiew yilbestratingerating
portion 3Mwhich is the portign to be manipul ated by the user. At |east the
operating 10 ﬁ&Pﬁq&RHBﬁﬁoﬁhﬁhélgaﬁpGPﬁpﬁgPHEEB@P POy ideds one H8di nent i s

const  tuted by & Lt LLANSIALNG, TRTREL Lok eSiaMhn oSO 11
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



light emtted fromthe emtting 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 3Mof the
supporting nmenber 3 constituted by the light transmtting nmenber is |ighted
up. In other words, the 20 operating portion 3M per se functions as the
display portion for providing user wwth the information. This exanple
provi des the same advantageous effects as with the first Enbodinent. In

addi tion, acbgrtheguserthese features exanple, the operating 25 portion 3M
which is to be manipul ated by the user is lighted up, therefore, when the
user is to be pronpt diigyree kkckmyesdienadiele dd i8Nt ahe object ink 57
container can be to directly recognized, and the ortion to be manipul at ed
for the nount madiSleddexapire A hetﬁérpﬁ%uéﬁnpﬁiEé9§r@aﬁﬁbe Wrectly
recogni zed, too. In the order to make the light nore 5 visible at the
operating porthdg smpodimedter 0Png thgolddiohh SNiARy PRELAPBYdedifi th a
portion for scattering a proper_ anount of light. The structure of bending
the optical afPEIVed- GP&eF%Fo%P§8a9§ tewed & 150 FiggRe d6nof % rnited to
10 curving th% l'i. ght guid% por ti The descripti Sbgﬁg& e as to this

poi nt. Figure f@tae§9d§u§i@We(éf%nésfP@WPS@%eWO(Eﬁgaﬁhhka B6€t 8 vi ew (c) of
an ink Contaiggg g%%%%éfiﬂ% member 3, more particularly, 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



| i quid container according to another exanple of the 15 second enbodi nent.
The position fromwhich the Iight guide portion 450 extends upwardly is
substantially the sane as with the foregoi ng exanples, but the light guide
portion 450 of this exanple is not curvedsput 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 nenber 3, and the portion oppose to the back
si de of the open&hingr pant bente®Mdisekitdly, rardgnhieedor andntbgposed to the 25
front side of the ink reservoir chanber 11 is low Between the |ight guide
portion 450 aperthensdof Heemghipufpatedofiorsithe mauntdangt B&E i nk contai ner 1,
there is 58 air space. Wien the |ight guide portion 450 is _integrally
nol ded wi t h t HdsBeuatiagsiofy the dnk certadpersi fap Pe ddzemtdle nenber is
constituted by a |[|ight transnitting material. 5 The descrigtion wll be
made as to th&ecogndZedre toed t kR FRACPFERT oFP Take| FRAt L4aNEeMPBRti on 450
of this exanple. Figure 19 is a schenatic side vieg (a) and .an enl arged
view (b) of aVAsitlepat the opsrating: pomtdenpoMri &itet gPematdfGat e t he
function of 10 the light quide port.ion. A%Fihomn I.n these Figures, the
light guide PBOMHOR . cﬁeeﬁggﬁagﬁguﬁlf .ﬁlfﬁgtﬂSQi%PEh where the
bottom si de end Shace S pPARRES hniotnlt S5 T lghle0
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



portion 101. Therefore, when the emtting portion 101 15 emts the |ight,
the light is guided fromthe end surface of the bottomside of the |ight
gui de portion 450 to the inclined surface 451 at the top end portion, and
is reflected by an inclined surface 451 tgg reach an operating portion 3M
Simlarly to the exanple of 20 Figure 17, the structure of this exanple is
such that light fromthe emtting portion 101 disposed at the bottom side
of the ink container 1 is guided to the operating portion 3Mthrough the

| i ght gui de pairi epaces0,Wher therkighe duide Rartinmipilaisng the 25
operating portion 3Mnaturally recognizes the predetermned information
rel ating to thategraldyningilded vithothghauberfepabng pésthPoABK rel ation
anong the |ight %uide portion 450, the inclined surface 451 and the

em tting portFeAtednex;d . aiheorhede member i, epBELhERtRACRYt Be st andpoi nt
of supplying a large 5 ampunt of light that in order for the light emtted
by the enittitAgRfotEABsMGTirg B@t§EF& d to the inclined surface 451 by

Surface off the bot RS I SRESTLRRAST | BHH Gof AL i 4RF and on 10 the
P et e Pl 0% o A RS Bk B BB, 13RI Bt ihniso) 1,
order for the4%bg%% E%EEG%&%%pqg.thﬁigure 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
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.



i nclined surface 451 to snoothly 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 exanple, the |ightggguide portion 450 which is
integrally nolded with 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 |aw of refraction as follows (refractive index of the
air is 1): 1.49si nE=The 2refefatild . gd@sitiosahenelytbomadmong 48he Thus, the
inclination angle relative to the 60 optical axis (= incident angle) is not
| ess t han 43. lilghtt lgiud denipoditdomt 45t0he tihec linedtined swuglif@des 458 famd sati sfy
the condition of the total reflection. By doing so, the |light guided by the
| i ght gui de pdihei emid 3@ iportdoal 11P1r @lec@sedadlomse i Atl imed surface 451
and is directed to the operating portion 3M so that visibility is
i mproved. Fi gipnefzrabley fgiafe thees tandpodin ta ofr MPPAYERY @)lagide he si de
view according to a nodified exanple 10 of the structure of Figure 18. In
this exanpbe, ameant jofhlightddhadr dino ey iforpthe dd@hly emifdhasebYsepar at e
fromthe ink container 1. Accordin%-to this exanple, the ink container 1
and the |ight th@ @@itting 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 sinE=1/1.49.
E is nearly equal to 43°.

Thus, the inclination angle relative to the



portion 450 can be nmade of suitable materials, is respectively. In the case
that ink container 1 is not nade of a light transmtting material, an
opening 32 is formed in a part of the operating portion 3M Through t
opening 32, the reflected light fromthe g4 nclined surface 451 of the |ight
gui de portion 450 is 20 received by the users eyes. In the exanpl es 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 i sptduall axishd=angicddendf hagledniangbt) 1eds ahane#tB&cti on
toward the operating portion 3M Depending on the materials or the |ike
used, they ar&n phipeempoddmend ,asheoinglinhyiont engller éfl d60i do 61
condition. In order to efficiently reflect the light, the inclined surface
may be consti setédflyy thensomdidlioneplii thei tgtalhirgli leetigant.i vBYi ndex or a
high 5 reflectance, for exanple, netal foil or the like may be stuck.
Moreover, in dedngesoal tthendtlighd, guidedpbyathegligbitt guidsMportilea
supporting menber does not function as the display portion, but the |ight
gui de port%on4d@ 450 tiodadlyemeddecied pysitheodngilgned swafaceodédat i ng
portion simlarly to Figure 16 exanple, in which the display portionis
provi ded by tR&% dF FPhgectes thothepreratinghPogiriga ¥kt isen t adj acent
the inclined . )

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



surface portion. 15 3. TH RD EMBODI MENT (FlI GURE21 - FI GURE 27): The user
possi bly | ooks at the display portion in various directions dependi ng on
the position of the 20 printer or the |like, and therefore, it is desirable
to emt the light in a wider range fromtggdisplay 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
provi ded in tkenddtdodi.ng device as shown in Figure 15. 62 For exanple,
when the carriage 205 scans relative tot light receiving portion 210, the
i nk contai ners and/ ofntéxdel sbd agfHbecienmhlpasstbedly the lighhi tkeei ving
portion 210 sequentially. During the 5 passage, it can be checked whet her
the i nk cont aineddnedr surdfaceechayt behgonstidutedodyt momaterdadecti vel y.

More particularly, at the timng when a certain ink container is faced to
the |ight recexhlbdtima iohigho refimaetdiver indexpomt dohish t he i nk contai ner
containing 10 the ink of the color, which container is supposed to be

pl aced at $heIgddieCtémaeaciiod e¥ammde.i getal; £odilyioxg ther ke M8y, is
actuated to light the emtting portion on to emt the light fromthe

di spl ay portP@nFtMFhrhe | ight receiving portion 210 receives

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.



15 the light, it is discrimnated that ink container is nounted at the
correct position, if not, the container is nounted at a wong position. |If
the latter is the case, the recording operation is prevented, for exanple,
and pronpt the user to open the main assepbly 20 cover 201 and renount the
i nk container at the wong position by flTickering the emtting portion or
display portion of the wongly nounted ink container. By doing so, the

i nconveni ences that color reproduction is not proper because of the

erroneous nounting ofpdReexdiip 2, CRHdRI {18 € @lmssc@iﬂéj t he
i nconveni ences that no warning is provided for e ink container in which

~the ink is sheellataR@ aovar NGt &e@bﬁ@ﬁﬁ@ugbxtaan rnovi aed figk t he ink
contai ner containing a sufficient anount of the ink. The |ight receiving

portion 210 ugetthdhessCland/oic abiel displagepecition pascest by the fixed in
the 5 apparatus, while the ink container is carried on the carriage and
reci procat ed, ldghtt hecefiotimg mhmtlpmsmuwosahueakahudw r eDatring tbet he

di splay portion of the ink container is constant during the detecting
oper at i on. 5 Fopatsisager,eddoman tbel sheokiedr afled hiehratthe0 igiks iglomtadaveison eni t s
the light within a small range as long as the nounting tol erance of the
light receiviang pounted iat tihe cogmeditnpogdtiionspemeispesd ivedy .t hat density
of the light quantity directed to the 1light receiving portion is maintained
sufficiently More 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



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 wll be nade as to the enbodi ment which is intended to 20 neet
the contradictory requirements. Figure 21g4s a side view (a), a top plan
view (b), a bottomview (c) and a front view (d) of an ink container which
Is aliquid container according to a third enbodi nent of the present
invention. In these 25 Figures, designated by 550 is a |ight guide portion
(l1'i ght gui de prbyid&dntbar thet dnkheohbtrdgerngontaibningeat sufiiiendnsurface of
the bottomside is 64 erected froma position facing the emtting portion
101. ReferringmbonEi gérth@2iakd Figure 23, the configuration and the
function of the light guide 5 nmenber of the enbodinment will be described.
Figure 22 is a schendthe kightplrzeceiwing Hontfian Zlkdrshfaedush on which a
plurality of ink container 1 shown in Figure 21 are carried, and a
schemati c vi ebnk( gpntpiperr deitpgtina prk cepfratndpstizedndnt kel i ght 10
receiving portion provided at a_|ower position of the printer, while the
carriage is nBPPAgatiifer ¥hAlg &heninkoReRtAIRCICISaCRRGLRAAOBORPEI ner 1M and
a yellow container 1Y are particularly noted. The ink containers are

j uxt aposed i nCRTRLI@IRARE FPFdPErP6Rted. and 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



15 the ink container, nanely, in the noving direction (scanning direction)
of the noving direction or the carriage 205. In (b) of Figure 22, the
plurality of ink containers are faced to the bottomof the light receiving
portion 210 (Figure 15) disposed in the 2@Q4printer, by novenent of the
carriage. The light guide portion 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)
extendi ng i n tereciedhrfinogn 25 migiddianof adisfg thieglemiditded ipexthordi rection in
the Figure), and a portion (portion A) projected froma central portion of
the portion BlOl.a direction 65 perpendi cul ar to the scanning direction
(vertical direction, y direction in the Figure). The light guide portion
of this exanple is i nReferranm &0 Bigugehayi apd Elgugﬁa%gd ERGss-section. s
Figure 23 a schematic side viewillustrating functions of a light guide
portion of andaRéiguraliirny antshe Fanpqtion g &t 1iahts 9idif e shows the
state in which the |L€ht en1tted by the em tting portion 101 is incident

on the |ight dEmReHH 'Ew"ﬂ'éd- |brﬁa ﬂ?scq%iqnght gui de portion 550
to reach the top end FﬁortlonSZOf t ere the

i
light is emergent to FREUSH: é2deS 8sSF 8W€Eg 8 i? K&eglia?hﬁftﬁls

cxa o, O 1100 PRLLLOR 0, 60 JHAIEE e ESENEER

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



15 between the portion An and the portion B of the T-shaped cross-section
at the end of the bottomside of the |light guide portion 550, and t |ight
emtted by the emitting 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 |Ilight receiving portion 5 O fixed in the recording device
relative to the ink container nmay vary due to the assenbling tol erance of
the nounting of the light receiving portion 210. Mre particularly,
referring to erpegidicwdar (1o tHehadenialg direwtyioar i(Sedtiddle carri age
scanning direction (x direction), a perpendicular direction (y direction)
per pendi cul ar ddfedthienmet ¢ dintedthiendiimedthieo ¥ jgamedndi Thealigbtt puidkeet of
the drawing of this Figure (z direction). According to this enbodi nent, the
confi gur at i on pefritile |afghthisyexkenpiay tlisorirb3hepdrorn ©f e mbal ibiviigyes i n such
5 directions and still permts correct ink container detecting operation
for discrinmna&iThghapedhrapasraactignt he state of the nounting of the ink
containers and the properness of the nounting positions thereto. The

devi ation Bn the z diFésur@nZBsaiﬁﬁhe@ﬂtiglsige véevhaliughgatingt he

di stance fromthe top end portion 552 to the |ight receiving portion 210
and t her ef or e TUnFhiRN il & oLiFhE Blide RPTHHANAE AL ECINIFHNCTE rom t he

top end portion 552. However, an agfro%rLate_ t hreshold setting can be set
to pernmit theQﬂﬁﬁﬁﬁP?qlln Figure . his 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



15 the light quantity within the range of the tolerance, so that deviation
of the Iight 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 porgd on 210 continuously receiving
the light energent at 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 theherdtpecandnthehdikreghtionepespeodigndarhgol ithet shee&pti on are
carried out wthin the range into which the deviation is taken 67 into
account, by whichhehdramwiingonfakthds Haourei kg ddpecidoon .cahcoerginger|y
carried out. The portion An is effective to provide a maxi num value (peak
val ue) in a tar¥bist eohaddment .t kher conifdgyrntgrn gfatbet yights the |ight
receiving portion 210. Therefore, it is possible that in consideration of
the point of ®uAdeopPortiendsb8cPesnises the gexiatirassdbhs&y¥gGint |ight
em ssion timng of the emtting portion 101 for the _detecting operation may
be adj ust ed, ByTRRFtdRNShANE0 SddlaPPERitS CRETRCY ABK: CORTAINESpensat ed
for, in effect. Furthernore, if the pqortiqQn A has a bﬁn th in they
direction, whidgkecding: opeLatinR, foxe ISSrirdRatinte ths. #TOREGECSE the i ght
recetving por%%oghélgtate 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
1s 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 top 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



15 mounting in the y direction, the light fromthe top end portion 552 can
be received. By doing so, the deviation of the light receiving portion 210
inthey direction is accepted to such an extent that ink container
detecting operation can be carried out 20ggorrectly. Wth the decrease of
the length of the portion A the density of the |light emergent fromthe
end of the |ight guide portion 550 increases, so that |I|ight quantity
received by the light receiving portion 210 increases. By this, the

i nfl uence of &rteragktodBtdi byuwbisbethe Anki ppptdineradetiecting ink

contai ner detecting operation. Thus, the Iength of the portion A can be
properly sel eepedatiaonogenddeabiropesilyt Farsdednouhti nEhedextben tMh er ance of
the |ight receivin% portion 210 and the preferable |ight quantity received
by the |ight iecef¥esyiyer ticopreyddeod mpEimumevahtfd (Pesl ¥Adugdrti on 552
of the s light guide portion (display portion) is Lighted on or flickered
upon short agelBf at FETVEK ofosbangsr off she gespived dightsayprEi§&doby t he
user. Therefore, the. energent, re%ion,is dgsirablégsg w de, t hat user can

| ook at it3 fr &RevaioBls TEEVIRTs PRENIAN 648 - anhreseta®e Thit abBve- descri bed

ocei ving poPERATELS SBPd R nddRARISRoREale: RELAEaRE | 3PSt Pon. O the
other hand. the PYLIOR 8ok MleBedk, 1t Clblseluehc 1dgngmer gent region

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



15 light by selecting the dinension and the configuration. The top end
portion 552 of the |ight guide portion 550 extends also in the w dthw se
direction of the ink container 1 so that |ight can be energent widely in
the widthwi se direction. By this, the visgple area is 20 increased. In this
exanple, the light guide portion has a T-shaped cross-section. But, this is
not limting, and the configuration of the Iight guide portion may be
different if the configuration and the dinmension are 25 so sel ected that
ener gent | i ghmoanttingoposidipor tioderabse of &sheudhghThaecegvdmg porti on may
be other than the T-shaped. 69 Figure 24 is a schematic top plan view

il lustrating aostthion éldmand dheapredieirgblet Ldghsf quaa tiltiyghmecgdived porti on.
Figure 25 is a schematic front view (a) of a recording device which carries
a 5 pluralitybyf thek ldehtamesed vinghpextilenFi2dQre 24, and a schematic view

(b) illustrating the ink containers facing the light receiving portion
provided at a |lower ®ostheoptheripand,teRrendportior 232 r9Hgles noving.
Figure 26 is a schematic side view.illustrating iQ hehavior of the beam for

i nci dence ®nt ¢3¢ [9UG1e RYRIO D HiSH A¥o PR 10Rer deéncd IRt e 9% ght
gut de POLLL ORI A GRS B e e Sl auralion Ol he 11oht gul de
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.



I s T-shaped cross-section as seen fromthe top, wherein 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 scagging 20 direction. The |ight guide
portion 580 has an 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
porti on E 25 extendi ngigureh@4stanai agheinatici bop(Rrldnretewon) as seen from
the front, and a portion D extending therefromin a direction perpendicul ar
thereto 70 (Mvédriusttatin®e@nathem gxagmpife Rify @ R iguritdart iafh)the n Figure
26, the light emtted by the emitting portion 101 is incident on the |ight
gui de portion lSght guiGaippetion+ Faguregdidddspar scbamegadc £xonsf| ected 5
by the inclined surface 582, and is enmergent at the front of the front side
of the ink coriti@heia) (9F FhtTRERFEIRE d8Vig]yuheicly)caries ®| i nati on angl e
of the inclined surface 582, simlar|ly to the foregoing, is set not |ess

than criti€al RHIRLHY 19F phRfyi RPtHATR &t FRATRCkT F B°e 1t 1 1Y gui ded
by pol ypr opyl hETHATATLS VS (ekopiEetrdting e Ml Gtk tisrss. s an
alternative, if, ofder O PIIE SN iS5 dlE JiMaed 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 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



15 the inclined surface may be constituted by a nmenber exhibiting a high
refractive index or a high reflectance. For exanple, netal foil or the |ike
may be stuck on the inclined surface 582. In this exanple, the |ight
receiving portion 20 210 is disposed suchythat energent light is received
at the front side (y direction) not at the upper part (z direction) of the
I nk container. In such a case, the deviations of the |ight receiving
portion 210 arise inthe x, y and z directions, simlarly to the 25
foregoi ng. Acdweditigatlo dilries tdomnine,(at)oof FHgureordi,gur directdont)he | i ght
gui de portion 550 permts the deviations in such directions and stil
permts 71 correct i|ihk Ebguneén26, dthecliglyt opeittédnbyothe démtttimaati ng
the properness of the state of the nmounting of the ink containers and the
proper ness of porttdompdtli rigp puoxgidenis emetke olighteguidehpodtipat 68A.in t he
y direction corresponds to the deviation in the z direction in the

f oregoi ng exad® @uigied iid thiligh igide RO iomadPL i s meL1gicdedhce from

t he energent position of the light to the |ight receiving portion 210, but
t he devi at fon P30 the dncddngsd Ssuffage af#-opndds emeadeditd adetttieng to
permt the change in the |light quantity so that correct ink container

det ecti ng operfdath 9% the b Sgle ofhdhfe ik iR taiNeTe x direction is

t he sane as
(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



15 the deviation in the x direction, and can be accepted by the |ight

recei ving 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 |hght. 20 Furthernore, the deviation
in the z direction corresponds the deviation in the y direction in the
foregoing exanple. If the length of the portion D neasured in the z
direction as seen fromt front side, is not |ess than the nounting position
t ol erance ranger2iecdf imke dongfatinesc detiecd ipgr bperazion fotrhe z direction

the light fromthe top end portion 582 can be received, so that nounting of
the |ight recdibhsorgmioatioy The iproperoess pidithectsitake ofaddept abl e, and
the positive ink container detecting operation is acconplished. Simlarly
to the foregomeynddsgplof thee ink womdiadmersomnidg¥hgt PaepeFdess fe | i ke of
the 5 respective portions D, E can be determned in consideration of the
operation of tihe moymting @ogifdonsorthegietéhd the user's observation. In

pl ace of providing the display portion by, the top_front side position of
the light 8uide portiBare10tB8odaKerbien| iBhthe sY eBEFQEREOTt he i ncl i ned
surface 582 is disposed, behind t operating portion 3M of the supporting
menber 3, as SRFRESEPHESG S B dgyiatdon dfe e 2adiifgSidn dit 3 uncti ons

as a displa ortion simlarly to e ex | e of _Fiqure 19.
play f%regoing example, an l&s in uenéial t fie 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



15 Simlarly to the exanple of Figure 20, the operating portion 3M nmay be
provided with an opening, through which the reflected |Iight fromthe
inclined surface 582 of the |light guide portion 580 can be observed. 20 4.
FOURTH EMBCODI MENT (FI GURE 28 AND FIGURE 29): It is desirable that user can
correctly determne the ink container fromthe display portion of which the
light is emtted. If the enmergent light 25 quantity is too low, it is not
easy for the user to detect the light. If, on the other hand, the energent
i ght quantitythes # @d Hdeartgen tilse aticsiptabiliegn anet e positaddjeadark |1 quid
containers is difficult. The same applies to the light receiving portion.
More parti culcomtainere detgat ingr eipenag ipor tiisoraaviogipl ishegbi ve the |i ght
froman adjacent ink container not 5 the intended ink container. The
description will be nideiidariy &a thebfareepingneuwpmphet hthener gent |ight
fromthe display portion is properly received by the user and also by the
| i ght receivi finsRsian,. copfbiginatizm ignd@d thheh ldikserafhddrd ve view of the

i nk container which is a liquid container according to an enbodi nent of the
present in¥entfefiPeqtiigin Porians, Dsifjcan &g dotedmings pitan view (b), a
bottomview (c) and a front view (d) of the ink _container shown in 15
Figure 28, an®oRrsifenatdrn ey the af g, af fhgy light receiving

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



(f) of the ink container with the cap menber omtted. The structure of this
exanple is basically the sane as with Figure 24. The |ight guide portion 580
has a substantially T-shaped cross-section and has an 20 inclined surface
582, and is extended up for a position oppgsed to the emtting portion 101,
so that Ilight is energent fromthe portion (the portion corresponding to
portions D, Ein Figure 25) which is at the front top side and which

provi des the display 25 portion 585. In this exanple, a predeterm ned
opening 21A iasljawrerdd ldgpdskaand dimend S @l fifdrculdn 58be aanle t he

peri phery portion of the display portion 585 is 74 covered so as to limt
the erergent dippdciesrtofthendidhtginedpivdmeeponydon.| i Yarelinm tati on menber
21. Designated by reference nuneral 2 is a cap menber which is nounted to

t he upper surfRartigfularly 5 thek ldaghtinageiving eerddarhaiighti de and whi ch
has an air vent 20 for fluid communication between the inside and the

ambi ence. | n tifceis@ifie ligdt drayan adipaent jink fardmipemeare®1 i s made
of thernoplastic elastoner, for exanple, by which it can be welded on 10
the cap nefberthe tiptandsdielh GMEHET nenber. Since the thernopl astic

el astonmer is transparent, it nag be colored so_as to reduce the energent
light at the peripherep8rerEAPtdon; ptti be MAde, 88efQi AB operation of the

| gt recel vi ngoor i on 210 and. | TROVGIENL L0 I8N UseT W ST DI Tty O, a
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



el astonmer is usable, and it may be integrally nolded wth the cap nenber 2
by the sane material. Wien the cap nenber 2 is nmade of a transparent, the

energent light may be limted by providi ng unsnoot hness 20 configuration on
at least one of the front and back surfaces of the portion constituting the
energent light imtation nmenber 21, or the surface may be subjected to a

bl ast treatnment. According to this enbodi nent, the energent 25 |light from
the display portion is appropriately Ilimted, by which the Iight quantity

can be nade pEGfEFEP! SofHE POt iRt thife UsRErydist Daliddtfol o tipperation
stabilization of the light receiving portion. The light guide portion is

not limted to{ifesepy iescémdegener Bigivelf Dimgitafton hteoed | U ati on may be
different fromthat of Figure 24. The display portion 5 nay be fornmed at the

upper end surface of Degilgn@gited @y defedehicen numer@ntrals Sygapm 10 5.1
General Arrangenent (Figure 30): Figure 30 is a bl ock diagram show ng an
exanpl e of a mémbet WiRich Bscoohndeédsyst ete ofippée swkfaed opriméer. The
control systemmainly conprises a control <circuit (PCB (printed-wring
board) ) i t hinkeatontdinesebbty odvéhetipe i iheide ammid t el sh rivas usae for the
| i ght em ssion of the LED of the ink container to be <controlled by the
control circuidair vent 20 for 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



In Figure 30, the control circuit 300 executes data processing relating to
the printer and operation 20 control. Mre particularly, a CPU 301 carried
out processes which will be described hereinafter in conjunction with
Figure 36 - Figure 39 in accordance wth a program stored i n ROM 303. RAM
302 is used as a work area in the procesg execution of the CPU 301. 25 As
schematically shown in Figure 30, the recording head unit 105 carried on
the carriage 205 has recordi ng heads 105K, 105Y, 105M and 105C which 76

have a pl ural iéd@/efﬁtf&r?céfzé’@iﬁ%é@iénf% eheCiigHt Rbek vikh f@btez'ﬂi@ﬁ.(Y),

magenta (M and cyan (C) inks, respectively. On the holder "o he recording

head unit 105phd Nki SPNtRALTEE SpdHtidn i Mand ik ¥ tletaedabl y s mounted

corresponding to the respective recording heads. Each of the ink container

1, as descri begesdeléded 08 tabd So¥ OVArE ot tdbrifegErdsisratifayt e provi ded
with the LED 101, the display control circuit 10 therefor and the pad

(electric cont@&cftfietént erdm khat WEFidere k4 comhal i@displlays poatiest | y
nounted on the recording head unit 105, the pad on the substrate 100 is
cont acted tso0 trey Cloenfetmed pabpvilte dipper espd nslirfpcd cofatlhe ofighk cont ai ners
1 in the recording head unit 15 105. The connector (unshown) provided in the
carriage 205,gthdecpottiddncircuit 300 provided in the main assenbly side,
are electrically connected for

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



transm ssion of signals through the flexible cable 206. Furthernore, by the
nmounti ng 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 ggher for signal transm ssion.
Wth such a structure, the signals can be transmtted between the control
circuit 25 300 of the nmain assenbly side and the respective ink containers
1. Thus, the control circuit 300 can performthe control for turn-on and
-of f of LED ihave @& @drukedddwiath aectsiauenddetts domidiedtsintescri bed
hereinafter in conjunction with Figure 36 - Figure 38. The control of ink
ej ections of tHagkeddtdi kellnsads omagerosy, (MosmdmyarsC) iimksarri ed out
5 simlarly through the flexible cable 206, the connector of the carriage
205, the conn&asmediivelsy . r OBotenforded ofi thei rrCOREindghgrdcyRAdcti on
between the driving circuit and so on provided in the recording head, and

the control ci¥®Ui tidoFEItainend Hai nlassEhARA siarerfataghabldont r ol

circuit 300 controls the ink ejections and so on for the respective
recordi ng Read®@unifd (GesRRHinGg R Vigy WH?%%@%%@E@ adj acent
one of the enqu¥o tions of the novenent range 15 of the carriage 205
recei ves |ight?9% the LED 101 of the ink container 1, and a signa

ndicative of the  eveni,l gsyppl gy L8atNg om0l ehigtl ;290 The

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



control circuit 300, as wll be described hereinafter, 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 along the
novenent 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
whi ch the novenent position of the carriage 205 is obtained. The position

i nformation i gdéerdan@e With/&hd epR@hicee whaehl #iiNg MRAGesiceGbledn control s,
and is wused also for light validation process in which the positions of

t he ink cont ahegfed naife edetiecicath jutitdlon wilth [agiieecriched Figieienafgt.er in
conjunction with 5 Figure 36. A second light em ssion / receiving portion
214 is provided in thehaeecghboohoofl bdiiktdpecpienet ef nthedrpesrding in the
novenent range of the carriage 205, includes a light emtting elenent and a
i ght receivi hpaslser®@BK, drob¥ t O tanghd 05E ,ouitsp wtarird efD aute contr ol

circuit 300 a signal relating to an ink remaining anount of each of the ink
contai ner 3§ edmdiledlgn thiroughy riheg & 1208 .b1Fheabdret 12016 .citheui t 300 can
detect the ink remai ning anount on the basis of the signal. 15 5.2

Connect i ng Poraommeqirinypfe tdre -caqigjpge IS5, Hhegponnectarnws dhet ructure of
signal |ine
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



wiring for signal transm ssion between the ink container 1 and the flexible
cable 206 of the ink jet 20 printer in ternms 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 ing this enbodi nent, each of themis
common for all of 25 four ink containers 1 (bus connection). The signal

line wring for the ink containers 1 include four signal lines, nanely, a
vol tage source signal line VDD 79 relating to electric power supply such as
for an operatdedpedtivaragordidg idddre Remn scdmirolef f endd nigs | i ght

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

line GN\D, a siupwd &ldo nBoiDATgHiorvalidtyiory mydess i3 gvhailcH cehid r ol dat a)
the like relating to the process such as turning-on and -off of the LED 101
fromthe cont mdsitiiens tof30the ikl corctaiglerss garad detrect@dC tdtekadior. In this
enbodi nent, four signal lines are enployed, but the 10 present invention is
not |imted tovihl sheadescihed exerplratfter i condwighizn nmeitibe suppli ed

t hrough another structure, and in such a case, the line GND can be onitted
in the above- dikEuTe)edb6 st Auciegond dighthendisisdionhanaeceliy ingn@oatiioand t he

| i ne DATA may be 15 made one common |ine. Each of the substrates 100 of the
i nk cont ai nerdl4 ki sPEOEHERd ok ekha OB ighkorheod aahoihe ve

predetermined position in the movement range of the
carriage 205, includes a light emitting element and a
light receiving element, and it functions to output to
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



to the signal supplied through the four signal lines, and a LED 101
actuatable in response to the output of 20 the controller 103. Figure 32 is
a detailed circuit diagramof the substrate having such a controller or the
like. As shown in the Figure, the control27| er 103 conprises an 1/0 control
circuit (1/0 CTRL) 103A, a nmenory array 5 103B and a LED driver 103C. The
/O control circuit 103A is responsive to control data fed through the
flexible cable 206 fromthe control circuit 300 of the 80 nmain assenbly

side to controfel&einlg S 1t vidgpeter thepp P 03 aefoFianng of the data
in the nenory array 103B and the reading of the data. The nenory array

103B i s in theoperatdén avf EEREDhp nof hEwn St Boboeliaments abiolri s able to store
i ndividual information of the ink container, such as infornmation relating
to the ink renmnaffiectimgolight nenhesiok, @otatiben,of hthedlEP 101 oimati on of
the ink therein, and in addition, manufacturing information such as a 10
nunber of the thé tmktaombaingrpdacground osigmabeline GHDe aisegndhe col or
information is witten in a predeterm ned address of the nenory array 103B
correspondisng 1bnehRATA| Hor cfupplying controlisighal (aantveladata), For
exanple, the color information is 15 used as ink container discrimnation
infformati on (thei Vikearelatbnante obhonpProcess| skehdesctupeinghenei nafter in

conjunction with Figures 34 and 35 to
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
10 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
15 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

20 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

.25 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



identify the ink container when the data is witten in the nenory array
103B and is read out therefrom or 20 when the actuation and deactuati on of
the LED 101 is controlled for the particular ink container. The data
witten in the nenory array 103B or read @yt of it include, for exanple,
the data indicative of the ink remaining anount. The ink container of this
enbodi nent, 25 as descri bed hereinbefore, is provided in the bottom portion
with a prism and when the remaining amount of the ink beconmes small, the
event can be o@ircadsendily duitdesttal dontmsndhef dilsplay smivimaddfition to
that, the control circuit 300 of this enmbodi nent counts the nunber of
ej ections for BeclE IHe rdviigine i e data dasithemanarej ecti on
data. The remai ning anmount 5 information is witten in the nenory array 103B
of the corred¥da¥ nf Ihiandithg aadinm efhdheniddteat | Shei §emogExd out. By
doing so, the nenory array 103B stores the information of the ink remaining
amount in real2TEa%Net03fhel§ nih R i Tr & A REPRME 3 EeS i ni ng 10 anount
wi th high accuracy_since the information is (grpviﬂeﬂ with the aid of the
prism too® AEWPOdiment. Apd;tF AR L FHo%G i dHHat e whet her the
nounted ink container, is fresh, qne, or used and .then renounted one. 15 A
LED driver 103&%ARatinR Q gbepljgfﬂ%l CREANETy R, A dEFITGHLT ED 101 to
cause 1t to ey, df,ghte Sl G S n PPt "M e 44,0 control
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



circuit 103Ais at a high level. Therefore, when the signal supplied from
the 1/Ocontrol circuit 103Ais 20 at a high level, the LED 101 is in the
on-state, and when the signal is at a lowlevel, the LED 101 is in the
off-state. Figure 33 is a circuit diagramgef a nodified exanple of the
substrate of Figure 32. This 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

suppl i ed fromdelected \by Mmegnss ofr dde patitser.n proafddédipnsitdethhs., substrate
100 of the ink <container. Odinarily, the controller 103 is built in a
seni conduct or thepsrondinel ghHgauit B9 efakpis embpeodmedtneouintd ddi¢ act on

t he sem conductor substrate is only for the LED connecting contact.

Reducti on of toabesy ffere isctians &itfe @aahy afortihec e qor diingh itygadsn any
influential to the area occupi ed by the sem conductor substrate, and in
this sense, tHerdAFiseh dipiiactior 4fhiai ofR8d¥FERRAGEBs APRUPEr s of
cost reduction of the seniconductor substrate. Figure 34 is a timng chart

i lustratiAg CECTRAG R IS MFHri®h Sduithe SREHY HEaH HhtP 1Forhltthe

ey 113 1038 SR ORI S e BB

the witing ir%éggaout. 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



menory array 103B, start code plus color information, control code, address
code, data code, are supplied in 20 the order named fromthe control circuit
300 in the nmain assenbly side through the signal line DATA (Figure 31) to
the 1/O control circuit 103Ain the contgpller 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 begini:ng of the series of
the data signals, and the color information signal is effective to identify
the 83 parti ewlaagenk scaupplied #roah thee VODr ved taigedaioarcei gnal are
related to. Here, the color of the ink includes not only the Y, M C or the
| i ke col or butpatdlesm puoiviideld Hasidg dhef enbstradesilOite®f FThas iskown in the
Figure, the color information has a code corresponding to each col ors of
the ink, K, ConMadmery. OhédihaOitpnttbé contuollded3n03okpabesltheén col or

i nformation indicated by the code with the color information stored in the
menory array Bosemifcongudter subsdmatsi.n@ndpdn $bisQerampilet.hdpeare t he
sanme, the subsequent data are taken in, and if not, the subsequent data are
i gnored. By deionpesding @enfiaat amdhgasemdicgpducteors gypsitagteodmsonly to al |
of the ink containers fromthe main assenbly side through the 15 common
signal |ine DRFAAISF itherldh €oppeqtiag Qontasit-ai ReAuediqpi e the data are

concerned can be_ correctly identified since the data include_the color
number of the connecting contacts is 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



i nformation, and therefore, the processing on 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 line is enough for aIP of the four ink containers to
wite the data 25 in, to actuate the LED and to deactuate the LED, thus
reduci ng the required nunber of the signal lines. As w il be readily

under st ood, ( @agtiewl&EIN i aaitgidlerB4vHiicle the &wUEs ioff @#ecti ve of the
nunber of the ink containers. As shown in Figure 34, the control nodes of
this enbodi nertignadl wie el aredl @Y .cotezef, othactoabronf shandn®eactuati on of
the LED which will be described hereinafter, and READ and WRI TE codes for
readi ng out dhdllwesemurty carliyajthend WM t ihet Hdrecilikd redallver barti ti ng
operation, the WRITE code follows the color information code for

i denti fyi ng tldsmlswintiskndraviny Ri< fepantcatmsiiti®s. t he address code

i ndicates an address in the nenory array in which the data are to be
witten in5 and the |Astshown, in ghe Fhgudat athedeolondinferzmathencont ent of

information to be witten in. The content indicated by the control code is
15 not |initedao & ed gpiiresRondinedt o aiers af ek, Kont rol

codes for verification conmand _and/or cagntinuous readi ng conmand may be
added. C, M and Y. The I/O control circuit 103A compares the

color information indicated by the code with the color
information stored in the memory array 103B of the ink

10 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

15 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,

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 line is enough
for all of the four ink containers to write the data

25 1in, 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



For the reading operation, the structure of the data signal is the sane as
In the case of the witing 20 operation. The code of the start code plus
color information is taken by the I/O control circuit 103A of all of the
ink containers, simlarly to the case of sihe witing operation, and the
subsequent data signal are taken in only by the I/O control circuit 103A of
25 the ink contai ner having the sane color information. Wat is different
is that. The read data are outputted in synchronizmwth rising of the

first clock (1St 655 AR | IFIEIRAST VD of tidie THRek s sthe ki gnat ed by
t he address code. Thus, the I/O control circuit 103A effects control to
prevent inter f&E YfSthe read data with another input signal even though

the data 5 signal con acti of &heFLnk cont ai ners arg C nnegﬁed to the
common (one) data si g8l SR, 1Rs “LH5HF 'ﬁ'FFgﬁr8°§ rog PRAREsRECt to the

actuation (L ur g SR e SR P nd (N U e DR LED 101,
L0 o SO0 e AR P38 D0 U ST Ar Yy L e IR Lagp e
A T L S R T
subsequent |y, @feth§f$é56f9 gpfgyfgﬁdt&g&{fﬁgﬂ{ﬁéf@&ﬂpk]gpqﬁggner. The
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



control codes for the actuation and the deactuation, as described

her ei nbefore 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 coge indicates QON, the I/O contro
circuit 103A outputs an ON signal to the LED driver 103C, as descri bed
herei nbefore in 25 conjunction with Figure 33, the output state is
continuously maintained thereafter. On the contrary, when the control code
i ndi cat es OFFcltduk 14O Kigumeol|3436 afdient dite Bd8ikemst st Slemmigtidtesi dgryal to the
LED driver 103C, and the output state is continuously naintained

t hereafter. Thheactddatess miade .f ofhtuge &beudtfDogonkrodegdrgutiitod08f t he LED
101 is after 7th clock of the 5 clock CLK for each of the data signals shown
in Figure 35.efifieqlife eondmsile tf nuaverr giterfigrenseaef (e nedd cont ai ner
which the leftnost data signal designates is first identified, and then,
the LED 101 1diadfa twidplapathesk RRuntsHignal ieyesnithovah die B the

.color information of the second data signal indicates magenta ink M and
the controPf cotiedNaiRRIACTH QT IS K HPRYRINSTS are IROTEF R & the ink
M container is switched on m&ile the, LED 101 of the ink 15 K container is
kept in ON stdt® SRR AR F19Nae 13RS d data signal neans

i nstruction of deactu%giggbwnagg gggxrghgng%E%glrngggg %gktﬁecontainer S
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



deactuated. LED As w Il 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 identifjed ink container. 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 rEIwHuirg 1UBA QRITPUYS Rt TFH a gral Mo amd aipperdracear ding to
t he enbodi nent of the present invention, and particularly shows the

actuation and 1deart uaid dthec Witmit faratidd 4 Hantihuafusgaataioftdimed nk
container 1 by the control circuit 300 provided in the nain assenbly side.
10 The processhehmaftiar Fi Fhecadfualattiming foespbersactoathenuser openi ng
the main assenbly cover of the printer 201 which is detected by a

pr edet er m ned deadnrat Mreroft HheridiiesiP I sisstafrtteat, 7tttheclaak adortthe ner i s
nount ed or denpunted by step S101. 1s Figure 37 is a flow chart of a

mount i ng ahd deaurGLhEqr kaas off thee datie corgndfershown simpdiidure t he
Figure, in the nounting or denounting process, the carriage 205 noves at
step 5201, andihe information of the state of ink container (individua

i nformati on
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.



20 thereof) carried on the carriage 205 is obtained. The information of the
state to be obtained here is an ink remaining anount or the like which is
read out of the menory array 103B together with the nunber of the ink
container. In step 5202, the discrinmnatigp is made as 25 to whether the
carriage 205 reaches the ink container exchange position having 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 showi ng in detai
the 5 nmounting confirmation control. First, in step S301, a paraneter N

i ndi cati ve of 5t.3e Comtivexl @iroicessi {Figumet dibner Figurieed19gn t he carri age 205
is set, and a flag F (k) for confirmation of |ight em ssion of the LED
correspondingly to théiguméedéoistaeflok cloartihklystigatingncontrdéked. In
this enbodinment, Nis set to 4 since the nunber of the ink containers is 4
(K, C M YY) prpegssesomelatigg khekmoupting angr demoppdidd, ofndhet hey are
all initialized to zero. In step 5302, a variable An of the flag 15 relating
to the order dnkmeemtiaiged SQGORMING &9 fthe empodimentomfaither i s set to
"1", and in step 5303, the nountin conflrnatlon control is effected for
the Ath ink @3esgnferinventigng PRTticnd axdivt KOWESENSF the hol der 150

and the contact 102 of the ink container
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.



20 are contacted with each other by the user nmounting 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 assenbly side, as described
herei nbefore, identifies the ink containeggby the 25 color information
(individual information for the ink container), and the color information
stored in the nenory array 103B of the identified container is 89
sequentially read out. The color infornmation for the identification is not
used for the already F€atheuresvht of thesdisariminatdenrds process, the
discrimnation is also nade as to whether or not the 5 read col or

i nf or mati on | fEfiimmatdite £ roiBR F2 ol examuadhtidn 1% CRRLEFINRT out after
the start of this process. In step S304, if the color information have
been able to MOAMtGRY FIHE ITMALThicAHEIon has been 10 different from the

al ready read out piece, or pieces of formation, it _is then discrimnated
that ink container oFlgHEgcapoFslﬁfSgﬁﬂtPBﬁrFsSHBHﬁPEdlBSdFﬁél A PR i nk

contai ner. O herw.sge, di scri m nat.ed A-th .ink . con i s not
mount ed. Har e MY I1ig "cﬁllﬁg?’rr?ae ce%ecfﬁ%tmy ?l’r@s&'def‘ i ( %?IOI m fation of

t he i nk contai ner oes resent Qﬁborder i n ﬁﬁlve of the nount ed

posi tion of ttﬁea]?am? aJrrhé At Y € AYRPeT, 0
di scrim nat ed c?cﬁ]@aezll.r{-@r Cc%fffé& yoﬂmﬂ{'é e&lrff?gé |f(95 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



20 (A) (the flag satisfying k= An anong 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
correspondi ng color information is switch on. When 25 it is discrimnated
that ink container is not nounted, the flag F (A) is set to "0" in step
S311. Then, in step S306, the variable An is 90 increnented by 1, and in
step S307, the discrimnation is nmade as to whether or not the variable An
is larger thaseqheetidTly htesd aputS30Thel kollbirs inFbetatanh, fNT 4he |f the
variable An is not nore than N, the process 5 subsequent to step S303 is
repeated. |f iidemstifiicatrion nibd etbfasudmsd Eprt attgeralteadN, rédd omwtunt i ng
confirmation control has been conpleted for all of four ink containers.
Then, in step @G8OPNr tdreesli sdmi rtihdast icomtiro lmpaecas st,o0 thleet her or not the nmain
10 assenbly cover 201 is in an open position on the basis of an output of
t he sensor. Wdhsehibnimabhiensbabalso onade as o whethesredostnote, tha
abnormality state is returned to the processing routine of Figure 37 in
step S312 $i nceeade¢elor inHormablontis tdiffement Hemom Sthe oeebox he cover
al though one of sone of the ink containers are not nounted or are not
proper |y nountigformakionalseadnceaad opet Af oL | the ovpart c@f tpks, on the
contrary, the main assenbly cover 201 is discrimnated as being open in the
step S308, 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



20 the discrimnation is nade as to whether or not all of the four flags F
(k), k=1 - 4 are "1", that is, whether the LEDs 101 are all switched on or
not. If it 1is discrimnated that at | east one of the LEDs 101 is not

swi tched on, the process subsequent to thg,step 25 S302 is repeated. Until
the user nmount or correctly renount the ink container or ink 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. Wen al
of the LEDs arinhd¢htéméntedaredl Asai®i iy stsep tS3EM, athe alisyriahiedth 619

operation is carried out 5 in step S310, and this process operation is
conpl eted. Theis mdde pi®ces swhethemnsot cmdtetlps ocaasisabie rautisiel asderwn i n
Figure 37. Figure 39 shows a state (a) in which all of the ink containers
are correctly thamtidsetit inothecstppsBE80dng inattiishembbdimentthe N=E@9) .are al |
10 switched on, respectively. Referring back to Figure 37, after the ink
cont ai ner nmounkf nthe ondriamie odhn chstnot niereptlsA0F, ithe exeweessl in t he
above-described manner, the discrimnation is nade as to whether or not the
15 control 5i s swhsedusntohpl step, SIAIely , repeated. odfndit iishe i nk containers
are properly nmounted, in step S204. |f the nountings are discrimnated as
bei ng nornal , diserHNERAESH Ngs deeire 1ITIRF cthap Mhd Frgureunsingn t he
operating portion 213 is |lighted green, for exanple,
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



20 and in step S205, a normal ending is executed at step S206, and the
operation returns to the exanple shown in Figure 36. Wien the abnormality
nmounting is discrimnated, the displaying device in the operating portion
213 is flickered orange, for exanple, in sgep 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 wwth 92 a host
PC which controls the printer, the nounting abnormality display is also
effected on twonfiaiglery af calHa@iP@Rd id tawidothad) on n giduyhe 36, when the

i nk container seating s process of step 5101 is conpleted, the

di scri m nat i orPreeesmdreiattipmnie Hepartetbt t he nounting or denounting
process is properly conpleted in step_5102. |If the abnormality is

di scrimnated, the pr¥bessaldpefathenliiRft §rpofierEininpted 85cReiRE main
assenbly io cover 201, and in response_to the opening of the cover 201, the
process of theStghed an; & UMl ending APeTARtR ol 1 LATT IR Ut

conjunction with Figure 37 is _repeated. Wien the proper nountjn r
dombunt i ng 3pr GEELER SIL0 giand | TR RRPTSF S (RETABEON (1% CHTRIRLdmi t s f or
the user to C“ﬁfe the main assenbL% coveé 201 in step . 5103 _@nd t he
di scrini nati on 7 e REFEEIRSAHEIF T hothe REREFLIBP FILE HYsed or not

In step 5104. slltxothx hfn rl-efg%}e O:;?:[ h%‘i%;iusrcer i3r§1' ns%toiw%nai Sst%Itfei r(rga}t ii\ﬁe’ the
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



20 operation proceeds to light validation process of step 5105. In this
case, if the closing of the main assenbly cover 201 is detected as shown by
(b) in Figure 39, the carriage 205 noves to the position for [|ight

val idation, and the LEDs 101 of the ink 2 2containers are deactuated. The

i ght validation process is intended to discrimnate whether or not the
properly mounted ink 93 containers are nounted at the correct positions,
respectively. In this enbodinment, the structures of the ink containers are

not such that acewiitgPraiwhaeh coneredls ahe prdatpegulthar mdependigng on the
colors of s the ink contained therein for the purpose of preventing the ink

cont ai ners fr gnbemad IguUdiethlaly W @lGopeTifieicted ohhithel Fifsplayhef
sinplicity of manufacturing of the ink container bodies. Therefore, there
I S a possi bil ithe PCatsimud tamelomsigr.s are nounted 10 at wrong positions. The
| i ght validation process is effective to detect such wong nounting and to
notify the user of the Bigute B§,twhen the bkicombainendséatingost of the
i nk container manufacturing are acconplished since it is not required to
make the 15 c@aficgwsatoforste SO iisk compleitiedr, s tdief ddsertinfinerbiomach ot her
depending on the colors of the ink. Figure 40 illustrates the |ight

val i dation prAscassie @s tq ghetheqquiar 3@ talthe moundiing @ t he |i ght
val i dati on
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
10 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
15 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
20 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
25 containers are deactuated.
The light validation process is intended to

discriminate whether or not the properly mounted ink



20 process (a) - (d). 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

cont ai ner placed at the position for a yelkkow i nk contai ner cones opposed
to the first light receiving portion 210, a signal for actuating the LED
101 of the 94 vyellow ink container is outputted in order to switch it on
and to keep the on-state for a predetermned tinme duration, by the control
havi ng been dexurtidgdarersn anomanntiedratnitthe Roprect3Possidmnshe i nk cont ai ner
is 5 placed at the correct position, the first light receiving portion 210
recei ves the |negredtdorelhe IBEDthig]l embodimgntsotbeols tauctures3o06
discrimnates that ink container 1Y is nmounted at the correct position.

Wi | e noving tiie dark ictITBRTHAEN W Huqth)thatp qanfHgunatigms when the

I nk container placed at the _position for a nmagenta ink container_cones
opposed to tHdanqak QIF%H'Ea‘}%O@QHHgﬂbcﬁ’QBWJﬂQ) oy theyalaws ofact uating
the LED 101 of .the magenta jnk_cantainer outputted to switch it on,

simlarly. 5 n i %rﬁﬂ%tﬁ@%qlowlf%‘l Hcé’lizlﬁtﬁ RS S i container 1IMis
mounted at the correct 5| t n, that fi receivi port ion 210
receives the IR%‘ferft?Jorfﬁt #C}WF b{trc(“b) r{%)’“‘?"rf"iﬁ%%r’é t he
light is em ttod Seq;%{?s“{%f‘c',r'lé/ “i‘ﬂ'i'se 1Y W' B IT " o
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



20 discrimnation. In this Figure, all of the ink containers are nounted at
correct positions. On the contrary, if a cyan ink container 1Cis
erroneously nounted at a position for a nmagenta ink container 1M as shown
by (b) in Figure 41, the LED 25 101 of thg,ink container 1C which is opposed
tothe first light receiving portion 210 is not actuated, but the ink
contai ner 1M nounted at another position is 95 switched on. As a result,
the first light receiving portion 210 does not receive the light at the
predet er m ned yéXldW, 1180 ddrtainmy rid citpititedBAh obdear 40 nadidscH hat
nmounting position has an ink 5 container other than the ink container 1M
(right contaiiergn dnid atordgssp ahelorc@ttatieneforl M ipredstteameimesd y nount ed at
a position for a cyan ink container 1C, as shown by (c) in Figure 41, the
LED 101 of t hieimenkdwomt omerbyl Mivehiaxdntiro lodposisr thedrhalddrfibbes in ght
receiving portion 210 is not actuated, but the ink container 1C nounted at
anot her positi@njenciiwn ciieth drhigure t3h s Waeneithet Kokl icghit avigleirddisi on
process wth the control circuit 300 described above is 15 effective to

i dentify tBe iPkaeemhtal ndre worpgct pritian s e gt ebight t he correct
position. If the nounting position does not have the correct ink container
mount ed t her et¥£CeHElRG| RPTBHEOR hel§ nrecebirsi the kighhdbram ythedkRd t here

can be identified
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



20 by sequentially actuating the LEDs of the other three color ink
containers. In this enbodi nent, as described in conjunction wth Figure 31,
the wiring lead in the recording device side is a cormmon wiring | ead
(so-called bus 25 wiring |lead), the mﬁrin% in the apparatus side is sinple.
Conventionally, the position detection of fhe ink containers is not
possi bl e using common wiring 96 | ead. Accordlng to the present invention,
the position detection of the ink containers with the recording device

using said conBRdMdd | ead hsrgaqgtpos:abbk@rsley1tiaﬁtp§:@&édbmag in the ink
container, an infornation 5 hol di ng portion for storing individual

i nformation ofporthed K @Y Mt reddiORd @18 tlidie Ray tiHay for emitting
light to the Ilght receiving portion in the recording device, and a

controller fopreddtdiniheRitimiand ! tdd kR it dlerciar&iignaod ndi cati ve of
10 individual information supplied fromthe recording device is the sanme as

t he i nformati @isdimimeichdtied rhat micumein e pdwitdiory hey tdmoninkei gure 42 is a
flow chart illustrating a recording process according to the enbodi nent of
the 15 preserdontadardr arthdm tHars thecass,cdrhminda riMre(mighg: anount i s
first checked in step S401. In this process, an anount of printing is
determ ned fraonteinendnti id adabgeoftat Hakj conftainelr dM tise printing is
going to be effected, and the conparison is nade between the
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



20 determ ned anmount and the remaining anount of the ink container to check
whet her the remaining amount is sufficient or not (confirmation process).
In this process, the ink renmaining anount is the amount detected by the
control circuit 300 on the basis of 25 thg counting. In step S402, the
discrimnation is made as to whether the remaining 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 theledidspl Agtagdingi te thetbresertainvignpbeni obhe@lpositioni ght ed
green at step 5404 (normal ending). On the other hand, if the result of the
di scri mi nat i odlegectien §@é§h@4Gﬁ% gontaiaers wHdht e FRCOFAingk, the

di spl ayi ng device of the operating portion 213 is flickered orange in the
step 5405, andevice &5 ingeaifh qoEonERirdndoflepte 1iSnMadsn PLisFdPle
containing the insufficient ampunt of the ink is flickered or swtched on
(abnor mal ~endi®¥g)thenREP e ndec didithe iy icoRtpdnegnn & d@frmMatdomost PC
whi ch controls the recording device, the ink renaining anount nay be 15

di spl ayed &n 19D RYF GO FOTPELOHIRG (RddyddNRl iptormataen o5,
soherrat 1 o1 09 Sl orf B SPSBHS S oY) Gl Tk cont e
first enbOdim%%iééid&“&f&ﬂ¥jg@’éﬁéﬂﬁfg%t receiving 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



20 the substrate and the light emtting portion at different positions. In
this enbodi nent, substrates 100 - 2 each having a light emtting portion
101 such as a LED is provided on the top portion of ink container front 25
side. Thus, in this enbodinent, the emttppg portion 101 functions al so as
the display portion of the foregoing enbodinent. Simlarly to the foregoing
98 enbodi nent, the substrate 100 is provided on an inclined surface
portion since doing so is preferable fromthe standpoint of satisfy
connecti on w printdngcarr nade snddheotmasdisorflshe chafgrowddionon fromthe s
i nk, and the substrate 100 is connected with the substrate 100 - 2 or the
li ght emittin@roeesison 161the inkramgupbrisosutdiciente that el ectric signal
can be transmtted therebetween. Designated by 3His a hole forned in a
base portion ePexadipsodoesy teeriher pFindingy iexisde® S14O3wi andg therti onl 59 -
2 along the ink container casing. In this enbodiment, when the |ight
emtting porGiGPlEYLng destigs &f thee apegiting gorddoad 2ldwdESd the front
side. Alight receiving portion 210 js 15 di sposed at a position for
recei vi ng ?he Yightedyatasn iad @teR 5494 d nordadi gRding )i-heORi §hee adj acent
an end of the scanning range_of the carrjage, and when the carriage faces
such a positi &Fhethdandyhdte ks i mGswit Olfhé:%el GRE MDA OBt FRe101 i s

controlled, sq.thals, s, sndicates 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



20 recording device side can obtain the predetermned information relating
to the ink container 1 fromthe content of the received light by the |ight
receiving portion. Wen the carriage is at the center portion of the
scanning range, for exanple, the light enpgting 25 portion 101 is
controlled, by which the user is nore easily able to see the state of

| ightening so that predetermned information relating to the ink 99
container 1 can be recognized by the user. Figure 44 is a schematic side
view (a) and mbedhaentt.c theorsubstawtEeb)l06f imn pnovidded® aimen according to a
nodi fi ed enbodi ment of Figure 43. In this 5 enbodinent, the light emtting
portion 101 ardalimeds sywnfiage|@rtion sumeer tdaigd tso drse prefianddd eon a back
side of the operating portion 3Mat the ink container front side, the

oper ati ng por tinam 3IMed tapdoiniorafl gatigfy ponmeatipn twidhuddre The
functions and 10 advantageous effects of this enbodi nent are the sane as

t he foregoi ng @GR Mide \gRINAHOT 452 adda Profieceemifnawe thent er
portion of the scanning range, for exanple, the light emtting portion 101

i's actuated, arHk+ Kbidie SUbRETRIG aJtQ%dSpdTrctW%ﬁF%?ﬂ ofith théhe supporting

nmenber 3 is als |IIumnated SO th user can intuitivel under tand the
requi red mani piRRTRLe 150 exa?rrpﬂ’é éﬁﬁi’t}e tr?é‘QrﬂP SbY The

operating porti.on. 3M Vi a tion for transnlttlng or
scattering a Q%lonfgé) so\%hgl el e tric signal c¢ be

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



20 anmount of the light to facilitate recognition of the illumnated state
of the operating portion 3M Figure 45 is a schematic side view of a
nodi fi ed exanple of the structure. In this enbodiment, the substratelO0 - 2
having the light emtting portion 25 101 4es di sposed on a front side of the
operating portion 3Mof the supporting nmenber 3. The substrate 100, the
substratel 00 - 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
menber 3 by a conmtaineuworl i cam e -récegiireli noy atlemgqusdie supporti ng nmenber
3. According to this exanple, 5 the sane advantageous effects as with Figure
44 can be provided. Fhigure d4ir dst ar schlemartiicn skdguvdew3 (a)Fagdra 45,
flexible print cable (FPC) may be used, by which the substrate 100, the

Wi ring portiors@ematiqnirene 1bewuos) ref eamoink zcwm‘yaheemr@ww@igmu

menber. Wth the structure of said Figure 43 - Figure t he ink contai ner
can be nount edt@rm thedibled i embodbnenbrobfFigere ctdr dllﬁbt@é\ﬁ ce with a
sinple and easy _ structure, and the positioning is assured, _as with 15
Enbodi ment 51, MerdHmeriti ¢ e, 1isht eBbE1Rg REBELIMelOL ARACEhPad descri bed
above is effective to assure _electrical connection establishment w thout
deteriorating ?%%Sbﬁﬁﬁe%%%rat?v???PBFt%%% hk 2B REPEdedoRmt 3 nack

Additionally, t a ortion
y sf e of X g eratlng 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



20 for emtting light to outside is disposed on the top part of the front
side of the ink container, nanely, the side having th latch |ever (Figure
43 - Figure 45 wherein the emtting portion and display portion are
comon), by which the user visibility is pgproved. 25 Therefore, structure
of the present invention is effective to provide various inprovenment. In
the foregoing enbodinent, the liquid supply 101 systemis so-called
continuous supply type wherein an anount of the ink ejected out is

subst anti al | y poediiionnddds layres gopniecd edo wilth praicht iotdpere dthnonaigh tehe use of
an ink container separably nounted to the 5 recordi ng head which

reci procates hol®s B3 fogmadniimg thei beste @ortbHonewdr thehsyppegdiing nventi on
is applicable to another liquid supply system wherein the ink container
i s integrallymembed t30 byhe mdadmdi pertiead5%EvreR wxtendisly @lopga em if the
mounting 10 position is not correct, the recording head receives data for
anot her colorﬁh@'SHRPQﬁﬁiQQ(ﬂﬁmﬁeﬁfé%enﬁccéﬁﬂéngigR Ehdst PEABRPLE . di f f er ent
fromthe predeterm ned order with the result of deteriorated recording
qual i ty. Waen H%e Safie siantagequn sFEactss af v thhd e 44 Fht&d to or
demounted fromthe  recording device, the ink | eaked fromthe recording
head mi ght be PFROYdd&%d on the contact pad. This possibility should be

aken 1 ito consi der at on,, B1 UL e 39, L Rogh 41 b+ 4h28 47 ' 3 R00°4E21

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



20 having a controller and the like, according to a further enbodi nent of
the present invention. As shown in this Figure, the controller 103
conprises an I/O control circuit (1/0O CTRL) 103A and a LED driver 103C.
The /O control circuit 103A actuates thgotED 25 101 in response to the
control data supplied fromthe <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
| i ght when t heysitgmalisssopicadd eldr gontiaupe supPrAy typer whiereid3An s at a
hi gh level. Therefore, when the 5 signal supplied fromthe 1/0O control
circuit 103A igougt gfhithle iakelejecied potids isybisfapfdaddyst ate, and when
the signal is at a lowlevel, the LED 101 is in_the off-state. This

enbodi ment i s C@NtAaUews 1y GMPEHd ed ter theo paibddnge Meacn Witk thigere is not
provided a nenory array 103B. Even if the information (color information,
for exanple) USehGE &pAdK Gontdnedsepaxabdy, monatedk teofh® ner can be
identified, the LED 101 of the . identified ink container can be actuated or
deactuatedS TSORFENT hfad AIGH &FAPLOGAL SR AN B MPdIeSBERING |/ 0

control circui %gﬁa of the contro% er 103 gf.the %mk container 1 receives
start code pl §&t iﬂnﬁ nFOFEETon &R PEPTLodBYPE T S8Bptfed with cl ock

signal CLK fra%@fi%%brflei r]:oasasneorlc?'xle)é S.I.iidqei‘li%oqsturp%lly 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.



20 circuit 300 through a signal |line DATA (Figure 20). The I/O contro
circuit 103A includes a conmmand discrimnation portion 103D for recogni zi ng
a conbination of the color information plus the control code as a comand,
for determ ning actuation or 25 deactuatiigp of the LED driver 103C. 1K The
ink containers 1K, 1C, 1M and 1Y are provided with respective controllers
103 whi ch have different 103 comand di scrim nation portions 103D, and the
commands for controling the ON and OFF of the LED, for the respective

col ors have the arranijchEnt@rinemnl9dC fuggtions. tghapplyhe pe¥pective
command di scrimnation s portions 103D have the respective individual

i nformati on (&oudice vioditage &9 the (LD lddnde cavnse HE tonfedritation i s
compared with the color information of the inputted command, various

oper ati ons ar &ight rdiere dhewsdgnalosuppdifide frome the A /& amisel 10
transmts together with the start code the color.  information plus control
code 000100 i FdifRityd WGP 48 adn & S Afved -onThRESERBeof WRRB thR cont ai ner

1K, only the co nd discrimnatio orfion 103D of, the  ink caontainer 1K
accept it, >so ﬁlrﬂi’(ng%orﬁ‘ipfilﬁéa{]@%%‘? tg?pilrflp EREHHercHEHE MFPeHe on. 1n
L2 oot ek o SR S5 3R T 42 IR RS RN S o,
of the nemrywq{ernaythelossi%r{asl r}_ost ar‘%:ecae %&vg aJFee\pél, 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



20 The conmmand di scrimnation portion 103D, as shown in Figure 40, may have
a function of discrimnating not only the commands i ndicative of

turning-on and -off of a particular LED 101 but also a comand ALL- ON or
ALL- OFF indicative of turning-on 25 andi1oeff of the LEDs 101 of all of the
I nk containers, and/or a CALL conmand causing a particul ar col or

controller 103 to output a reply signal. 104 As a further alternative, the
command i ncluding the color information and the control code sent from the
mai n assenbl y csmans isgrimimal o ontd anse 03P, @n¢t dheecommandsnot be
directly conpared with the 5 color information (individual information) in
the ink cont fifercontroking tha &V antk QFfp ek ddrec dfPandats theonverted or
processed in the controller, 103, and the value provided as a result of the
conversi on i s T&SRAGEISE WAIPEH e ddte ARTRERaNtS ShaY 3™ the 1o menory
array 103B or the command discrim nation tgortion 103D.i.nner,, .and .only when

the result of HYMTE dhbar T89S -c SR EESREST LTS FOMMRRTGe AdSREHRADAELLN; gn,
the LED is _actuated or deactuated.. As a further alfernative, the signal sent
from 15 the r%rdt’e%%senﬂqzﬁ) He | e FfrReSd ld"r‘%tvérs%@@} in the controller
103, and the value stored jn 1he nmenor rray, 1 or_the co control
portion 103D i?%%atlcodhv{e??fe%r oﬁngéj%'i%t@é}j) |yJT{1 &ﬁ’g‘scfnﬁl}soq I eﬁgg}e The
converted ONeS; ¥ St PS5 e:f.js %ﬂgé’ v)’&’fﬁ{‘ élnae c!o%o"il tinformation of

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. -



20 of the conparison corresponds to the predetermned relation, the LEDis
actuated or deactuated. 6. O hers: 25 In the foregoing enbodi nents, the
description has been made with the ink containers containing vyellowink,
magenta ink, cyan ink and black ink. 105,,However, the used color or color
tone is not limted to these exanples, and the nunber of the ink
containers is not limted to those of the exanples. In addition to such

i nks, special color ink such as light 5 color ink, red ink, green ink, blue
ink or the like is ugebhefui¥hértattépnatase, othé heormaher ingladengnk
containers, the liability of the erroneous nounting of the ink container

I ncreases, andheheolioyr Hinfiorynatrid/norandrtihe icogtared. dedeusenty foaperty i s
deteriorated by 10 the increasing wiring | ead and connecting portions, so
that effectivdaiesmain tdssembdye stidenvcemtimnd iqigreEAde800 Wo [thet Heak nventi on
has been described with reference to the structures disclosed herein, it is
not confi ned tcontedneat di Imaysaotf dre Migrebtly conpayd ivddth dhe s i ntended to
cover such nodifications or changes as nay come within the purpose of the
i nprovenments @oldre infmymaifianhd indiwiduagl cinfionmatigs) imATthes i@kal VED | S:

1. Aink container conprising: a bottom surface;
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.



a upper surface; a front surface; a rear surface; two side surfaces as two
maj or surfaces, wherein said bottom surface, said upper surface, said front
side, said rear surface are connected by said side surfaces; a liquid
supply port provided in said bottomsurfaee; an information storing nedi um
storing individual information relating at |east ink; a substrate provided
with an electrical contact, electrically connected with said information
storing medium for electrical connection with a connector of a hol der

carried on a &oWevede dthey UsehiRLRF A3p&Cdods tonghdsenP s diidhiitad cont ai ner
is nountable to the holder by inserting a rear surface side of said
cont ai ner int d'-o_t Hoeseg@mP Lasy 3RG et inwpbes (fPﬁ_ ﬁﬁlecdﬁ’.cka! ner by pressing
cont act pos t IS R K iP TG G HRPS 138 W RAATELaq ghien ¢t ng
Ut v dl 1 he SHREON Y 115 BRI (O g i T
urtace and s T G 107 P a G Ep B MW EPRIYF Bore Rorts et on of
mounting  of SAld dk FRLALAL" 1hilFe8sECLE the RAAbAE of! FhES ihR
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.



contact the connector, and after the conpletion of the nounting, a contact
pressure is produced between the contact and the connector, and wherein
said display portion is disposed on said front surface adjacent to said
upper surface. 2. Aliquid container according to Claim1l, wherein said
light emtting portion functions as sapg display portion. 3. Aliquid
container according to Claiml or 2, wherein said light emtting portion
and said display portion are connected with each other by a light guide for
guiding the light. 4. Aliquid container according to any one of Clainms 1 -
3, wher ei wHRlreIbi qQUAOMEB I8k to be used by said apparatus. 5. A

manuf acturing nmethod for a |iquid container according to any one of Clains 1
- 4, said nethod conprising: a step of injecting ink into said liquid

container.1 6. A'Rﬁi9%§Ea§¥§£695@8PPE£§.ﬂg: a printer including, a

scanningly'nnv%bﬁe hol'dér “carried on a Scanning carriage and capabl e of
hol di ng a pl ural bbyteh bugbade; containers, said hol der being provided with
recording heads, a holder electrical contact, a control circuit, and 108
posi tion detecti HgPAtafsrfaFedet ecting a position of said |iquid container
hel d by said holggr tmher§in said is nountable to the holder using a

rot ati onal ope?a |8H, ggfdaf?quid cont ai ner each including,

a rear surface;

two side surfaces as two major surfaces, wherein said
bottom surface, said upper surface, said front side, said
rear surface are connected by said side surfaces;

a liquid supply port provided in said bottom surface;

an information storing medium storing individual
information relating at least ink;

a substrate provided with an electrical contact,
electrically connected with said information storing
medium, for electrical connection with a connector of a
holder carried on a carriage of a recording apparatus,
wherein said ink container is mountable to the holder by
inserting a rear surface side of said container into the
holder, and by rotating said ink container by pressing said
ink container down toward a completed mounting position
about a contact position between said rear surface and the
holder;

a light emitting portion provided on said substrate;
and

a display portion for projecting outwardly the light
from said light emitting portion,

wherein said substrate is provided inclinedly on a

portion connecting said bottom surface and said front
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di at el Pef QT &a Lo S51 8P R rRNLIsNG i sposed on said front

surface adjacent to said upper surface.

2, A liquid container according to Claim 1, wherein said

light emitting portion functions as said display portion.

3. A liquid container according to Claim 1 or 2, wherein
said light emitting portion and said display portion are
connected with each other by a light guide for guiding the
light.

4, A liguid container according to any one of Claims 1 -

3, wherein the liquid is ink to be used by said apparatus.

5. A manufacturing method for a liquid container
according to any one of Claims 1 - 4, said method
comprising:

a step of injecting ink into said liquid container.

6. A printer system comprising:

a printer including,

a scanningly movable holder carried on a scanning
carriage and capable of holding a plurality of liquid
containers, said holder being provided with recording

heads, a holder electrical contact, a control circuit, and

| i nedly
rface so



of said ink container the electrical contact starts to contact the
connector, and after the conpletion of the nounting, a contact pressure is
produced between the contact and the connector, and wherein said display
portion is disposed on said front surface adjacent to said upper surface.
7. A ink container container conprising: a casing including a bottom
surface, a upper surface, a front sutf@ace, a rear surface, and two side
surfaces as two major surfaces, wherein said bottom surface, said upper
surface, said front side, said rear surface are connected by said side

sur f aces; PasiEgandistppt ingoreanpt heetetiartdaiod aheredimitr Pac&21dan

| nf ormat i 90§t g | g, (EALUM St enine dndind.dua), Jjafangailon gl ating at | east
i nk; a substrate provided w el'ectrical ‘contact, “elecfrically

connect edmduhBaBaé dt b Ntige MBS 1 @ SEDIMNG rrditddnaflobperagtibh¢al connection
with a connector of a holder carried on a carriage of a recording
appar at us, whepai@ Sa¥didnkorlemingneaaghs nsumddbide to t he hol der by
inserting a rear, surface side of said container into the holder, and by
rotating said Fnﬁogéﬂ?afﬁﬁﬁa%ﬁ’pressing said ink container down toward a
conpl et ed nnungiaﬁpggsg@fpgcegbout a contact position between said rear
surface and the ol der; a renovabl e nenber renovably provided on said
casing; a |lightfeonttéugtpoeti on provided on said substrate; and

a rear surface;

two side surfaces as two major surfaces, wherein said
bottom surface, said upper surface, said front side, said
rear surface are connected by said side surfaces;

a liquid supply port provided in said bottom surface;

an information storing medium storing individual
information relating at least ink;

a substrate provided with an electrical contact,
electrically connected with said information storing
medium, for electrical connection with a connector of a
holder carried on a carriage of a recording apparatus,
wherein said ink container is mountable to said holder by
inserting a rear surface side of said container into said
holder, and by rotating said ink container by pressing said
ink container down toward a completed mounting position
about a contact position between said rear surface and said
holder;

a light emitting portion provided on said substrate;
and

a display portion for projecting outwardly the light
from said light emitting portion,

wherein said substrate is provided inclinedly on a

portion connecting said bottom surface and said front



110 a display portion for projecting outwardly the light fromsaid |ight
emtting portion, wherein said substrate is provided on an outer inclined
surface of said renpovabl e nenber adjacent a portion connecting said bottom
surface and said front surface so that inmrediately before conpletion of
mounting of said ink container the electrical contact starts to contact
the connector, and after the conpletioasof the nounting, a contact pressure
i s produced between the contact and the connector, and wherein said display
portion is disposed on said front surface adjacent to said upper surface.

8. A liquisdrésaeafaethatcormedtptolxIkeinre dg@leitdicsaicd mPeRbdwaBl e nenber

s provided whih the Sheeliioal . corlagt. o2 GLEL Side thepeol and s

provi ded wi't h~sai n on an inner & thereof. 9. A

l'iquid copbatnet BEEOEEhAGctOr £l @dn AEtevhaliRl Rcapilét ibanerakhe member
includes a supporting portion which is elastically deformable when said ink
cont ai ner mosnkongt ed chotachernoIPLTNg.s Anpdusadeibetaeeal 48€i ¢ force of said

supportin Rgrt%on i,S ﬁffective to as%gre nounting of said ink container to
the hol deFoB A HgElE CoMtasHet” &%rding to Caim7 or 8, wherein said

|i9ht_e”ittinngQEéEH”séﬂ@?&i%@P@@ZPéEHfbﬂﬂf%ﬂdQépo%%Htb%nsalé-féothUid
container according to Caim?7 or 8 wherein 111
surface adjacent to said upper surface.

7. A ink container container comprising:

a casing including a bottom surface, a upper surface,
a front surface, a rear surface, and two side surfaces as
two major surfaces, wherein said bottom surface, said upper
surface, said front side, said rear surface are connected
by said side surfaces;

a liquid supply port provided in said bottom surface;

an information storing medium storing individual
information relating at least ink;

a substrate provided with an electrical contact,
electrically connected with said information storing
medium, for electrical connection with a connector of a
holder carried on a carriage of a recording apparatus,

wherein said ink container is mountable to the holder
by inserting a rear surface side of said container into the
holder, and by rotating said ink container by pressing said
ink container down toward a completed mounting position
about a contact position between said rear surface and the
holder;

a removable member removably provided on said casing;

a light emitting portion provided on said substrate;

and



said light emtting portion and said display portion are connected with
each other by a light guide for guiding the light. 12. A liquid container
according to Claim7, wherein the liquidis ink to be used by said
apparatus. 13. A manufacturing method for a liquid container according to
any one of Clains 7 - 12, said nethod conprising: a step of injecting ink
into said liquid container. 14. A printer system conprising:. a printer

i ncl udi ng, a scanningly novabl e holder carried on a scanning carriage and
capabl e of holding a plurality of liquid containers, said holder being
provi ded with fe@b?Blayy Phighben fohd@npdecsiest ouEyprredit 588, Lagebnt r ol

circuit, and osi,tion detecting neans for detecting a position of said
liquid confgpng?l%e%ﬂg%g %%ﬁ%ﬁ%éh eﬁ%kﬂﬁﬁrein said is mountable to the

hol der using ayhetathosaldopesatiie iSAIgEdviideiad oaoahabaeereach i ncl udi ng,
a bottom surface; a upper surface; a front surface; a rear surface; two
si de surfavesinedt surhajoerokusd ot essmavedrlel megkied akgercentsarface, said

e sur f BOEELOR ToYT G Sibt S bard" YDA A S 6 4 861 LOMNEurface; 112
surface so that immediately before completion of mounting
of said ink container the electrical contact starts to
contact the connector, and after the completion of the
mounting, a contact pressure is produced between the
contact and the connector, and
wherein said display portion is disposed on said front

surface adjacent to said upper surface.

8. A liquid container according to Claim 7, wherein said
removable member is provided with the electrical contact on
an outer side thereof and is provided with said light

emitting portion on an inner side thereof.

9. A liquid container according to Claim 7, wherein said
removable member includes a supporting portion which is
elastically deformable when said ink container is rotated
for the mounting, and wherein an elastic force of said
supporting portion is effective to assure mounting of said

ink container to the holder.
10. A liquid container according to Claim 7 or 8, wherein
said light emitting portion functions as said display

portion.

11. A liquid container according to Claim 7 or 8, wherein



an information storing nediumstoring individual information relating at

| east ink; a substrate provided with an electrical contact, electrically
connected with said information storing nedium for electrical connection
with a connector of a holder carried on a carriage of a recording
apparatus, wherein said ink container;ijs nountable to said holder by
inserting a rear surface side of saidlcontainer into said holder, and by
rotating said ink container by pressing said ink container down toward a

conpl et edsgpant i g 0sidion mholton e@nkkac pesplhpnpbetweanasai d rear
surface and said holder; a light emtting portion provided on said

subst r at econag@ted dv 5Pt ssaPoral foor aprldpbét pHgdsutear @ryding theht from
sai d Iighﬁ.en@tting portion, wherein said substrate is provided inclinedly
on a por t3h tonnecting said bottomsurface and said front surface so that
i medi ately before conpletion of mounting of said ink container the

el ectrical contact starts to contact the connector, and after the
conpl et i oh2of Ahkigqwolintdntpirer ecasdipgessuféain pr odbherdibetieen t he

contact and the conpector, and rein.said display portion is di sposed on
Sai d front TR SRe ) HR A HRFOS A U Pe FPBAF e,

13. A manufacturing method for a liquid container
according to any one of Claims 7 - 12, said method
comprising:

a step of injecting ink into said liquid container.

14. A printer system comprising:

a printer including,

a scanningly movable holder carried on a scanning
carriage and capable of holding a plurality of liquid
containers, said holder being provided with recording
heads, a holder electrical contact, a control circuit, and
position detecting means for detecting a position of said
liquid container held by said holder, wherein said is
mountable to the holder using a rotational operation,

said liquid container each including,

a bottom surface;

a upper surface; '

a front surface;

a rear surface;

two side surfaces as two major surfaces, wherein said
bottom surface, said upper surface, said front side, said
rear surface are connected by said side surfaces;

a liquid supply port provided in said bottom surface;
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an information storing medium storing individual
information relating at least ink;

a substrate provided with an electrical contact,
electrically connected with said information storing
medium, for electrical connection with a connector of a
holder carried on a carriage of a recording apparatus,

wherein said ink container is mountable to said holder
by inserting a rear surface side of said container into
said holder, and by rotating said ink container by pressing
said ink container down toward a completed mounting
position about a contact position between said rear surface
and said holder;

a light emitting portion provided on said substrate;
and

a display portion for projecting outwardly the light
from said light emitting portion,

wherein said substrate is provided inclinedly on a
portion connecting said bottom surface and said front
surface so that immediately before completion of mounting
of said ink container the electrical contact starts to
contact the connector, and after the completion of the
mounting, a contact pressure is produced between the
contact and the connector, and

wherein said display portion is disposed on said front

surface adjacent to said upper surface.





