1 LI QUI 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 container and
a manufacturing nethod therefor, and nore particularly to the liquid
container and the manufacturing nethod for the container, wherein
information of a state of the liquid contajner such as 10 ink remaining
anount 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 formof an ink container renovably nountable in an ink 15
jet recording unit or an i nkQuaD ENTAINER ampar at us, which records on
recordi ng medium by ejecting ink. An ink jet recordi ng apparatus which forns
an inmage on recordi ng MRNUBACDYRINGOMETHOD THERERORhe 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
facsim |l eing machine, an electronic typewiter, a printer as an outputting
peri pheral deViEBDfOF FZHEWONUENBEEONsAND BERATEBt ARTon, a personal or host 25
conputer, etc., or a portable printer to be connected to an optical disc
appar at us,5 a vi deo appwe angsent idivgntlon aisdatesette @ liquid

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 recording 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 5 nmounted on a
carriage or the like and reciprocally novable (in primry scanning
direction), and ink is directly supplled to the recording head fromthis

I nk container. Wiether an ink jet recordlng 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 renovably attached to a

recordi ng head, the pg@lhlg@gmgmokoanSu@blggﬁbagﬁ@h ahehaklgetto a recording
head, or positioning of a recording head unit, that is, the integral

conmbi nati on lbedbraihgceppangthieads atifosd d@gqﬁpméalasmverﬁiamlyﬁkto a
rel evant nenber (for exanple, carriage of serial type recording apparatus,

reci procal | y theabl esia spstemrynswladeh nan diflectontainérthe main assenbly of
a recording apparatus, is one of the nost inportant 20 issues related to
recordi ng quainsgpaFablheor rémosabieryttagined abd,ai nepardinglkeadin the
field of an ink jet recording apparatus for personal usage, to provide an
i nk suppl y ngmeysted 6éoraacarnkaget or ethe dl fige appdr aectpycahlys snall in
size, sinple in terns of 25 the operation for nounting or disnounting an
i nk cont ai nemovabie {(hk primaryosdanyingadivectiomhd andoinksisple in terns
of mechanism 3
directly supplied to the recording head from this ink
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 issues 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 ink contai ner,
as an answer to the above described concerns. According 5 to this proposal,
an ink container is provided with a anchoring claw, which projects from one
of the end surfaces, and a springy latchijg lever 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
container is attached is provided with an anchoring hole into which the
anchoring claw of an iThuscorthes nerverftidrs, ofndhen paeskemt dgvealtdonnt o whi ch
the anchoring claw of the springy latching | ever of an ink container 15
fits. The twohamehprprpgskdl escofibihathohdef aneink chmtabdpeosand awo si de
wal I s of the holder, one for one. As for the nounting of the ink container,
first, the inRtrueshtuzenéeri semovbblposttachéugsant hak chntahpestriag claw
projecting fromone end of the ink container fits 20 into the anchoring hole
of the hol der anaagswa&ntot fhe pRRVeoALEFRéPeflsCOBCHENBLSARFUSARNI nto t he
predeterm ned position in the holder by the other end to cause the
anchoring of tRethafcRrABOEader aBf ipkeCOPfR1BBAL AFNBFOVEASHAPLILRLB t he
anchoring hole of the 25 _holder. Wth the two claws | ocked in the

cor r espondi ng@RSHERPENGLRYI e ¥PiCRe PERACESAL ST ABr OPE B lBAt BAf rom

di'stodgi ng gy the aboyenentioned o GUELELTLN?d.dr witn an

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 renpvably nountabl e ink container as
descri bed above has been known to be provided wth a storage neans capabl e
of electrically storing s the information regarding the ink container itself
color of ink therein), in order to make it possible to

(for exanple,

control the recording process of an ink

the information stored in the storage neans. The information stored
the storage neans is read as the ink container is nounted into the
recordi ng apparatus. In the case of an ink jet recording apparatus
structured aspogatdonbéd ahevapldee.i nk contai ner nust be connected
recordi ng head so that not only is an ink 15 passage established between the

i nk cont ai ner

and recuah rg depedzaddiy nedwdiatdre iinfkoramattiadimeax @mnge

channel nust be established between the two. As one of the neans for
acconpl i shi ngthlee ongbdescadbed bbdvebhest beedaparwse tbabeé ppeniBetdent 20
Application 2001 253087 discloses the follow ng structural arrangene
el ectrical comtiiabt @ stoxagei meapsncapnbleand ehecérdcedilyasteosanacts of a
hol der are disposed on the same side so that as the ink container
nmounted into the Hofeematiga zegerdingl ths dépkt sensadnepoihssildes cone into
contact with each other, and _al so, so that once they are placed in
with each ot hd£OTt RERAMRLE . kSR O ook thRreAng . in order to make

10

15

20

25

it possible to control the recording process of an ink
jet recording apparatus, based on the information
stored in the storage means. The information stored in
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
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
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
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

t he one

j gt recording apparatus, based on

in 10
ink jet

to the

nt: The
S

cont act



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 holder, and between the anchoring claw of the 5 latching |ever,
such as the above described one, of the ink container, and the
correspondi ng anchoring hole of the holdey. 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 holder, elimnating
the need for a mechanism dedicated to the connection, or the need for
perform ng a paochedtherdbgi theednfagenbrtsobatwéennthe Tapckbdoirg thi s
structural arrangenent is advantageous fromthe standpoint of operational
efficiency. 186law,thucbt her thandpewdehcribedt abhpder afetbé idkgital canera,
the demand is increasing for printing wth the digital camera being
directly conneengdinerh watprtheerofrespeufihggdantbeyringhbelesofnon- PC
printing (the printing in which a digital canmera is directly 20 connected
with a printefhej bodderedandahetyednr &be” pnchpriagddriaenof ahhenf or mat i on
menory nmediumof a card type which is an information nmenory medi um

det achabl y» nbahfBbPe L6V&Tdi §PERI a8akBPaabevai AGEEFyPABuUARRA PAtO a
printer, and the data is transferred to the printer 25 to effect print
(non-PC pr|ntth@aPP§d°°E§P&nﬁFre€Pd)theTﬁPgr?§88nSFPﬁtPﬂﬁh?glﬁQSo

I ncr in Furt her | ] Iti- i on printer ich h
prfn?:? 9 Ho& © gntge golao ca Igdtﬂgléase £K¥h{g truéghra ¢ as a

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 individual ink container such as
mounting state of the ink container, ink gemaining anmount in the ink
container is given to the user. O, the user desires to be given such

i nformation. For exanple, if 10 the user is aware of the fact the ink

remai ning anount in the ink container is small, the ink container is
repl aced w t hfannewonnandby wbanherhfunasiefubhd phiohi wpgi¢hnhgsta hal f way
to a recording material, for exanple) due to the shortage of the ink can be

15 avoi ded betopghngdfuGohient wbhhbliy, usachfi af BEmathendiisectansmtted to
the display to which the printer is connected, and the event appears on the
di spl ay of therpgting fhactiand of hpareasingdydihagd.this is not possible,
and 20 therefore, it would be considered to provide the printer (nmain
assenbly) with a conplhel} an sHikayiath PRHIEET tife USHSDr et idh can appear.
However, the _provision of such a disglag devi ce increases cost of the
printer amdl upsF?&abigeipr FAMEr Caghg rthakqdpfromatagnqrelghing thedli ke of
the printer is influgncegh aad lthe efore, .the grovision oftthe di spl ay
device i s not STAtRaQE 4BE1VAAPAL EREnCPRLRfReT; SPFEyagelPuRtiRgy
state of the ink container, ink remaining amount in
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. In 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 Laid-open Patent Application Hei 4
- 275156 discloses that ink container whigch is integral with a recording
head is provided wiwth two LED el enents, which are 10 switched on dependi ng
on the ink remaining anmount in two steps. Mre particularly, an ink
cartridge integrally having an ink jet head and an ink container is

provi ded wi t hpreahdeflor itoiat noy alwapbeasstreél toatiesgower supplies to an
ink jet head, neans for 15 storing the count, a LED for near end display for
showi ng by |i gmediratedpncentiheleatlyhreecognizef thapptatehofigthé ink
integrated count to the near end discrimnation value, and an ink enpty LED
which is sw eehtdiparwhen the integrated count reaches the ink 20 enpty
discrimnation value._  Simlarly, Japanese Lai d-open Patent Applicati on2002
- 301829 di scl oses prigvididhepeaneniigoado gxampde o didshldvage t heref or,
of a lamp which is swtched on_depending on ink renainin%EanDunt. The 25

same alsp’His%}ﬁ@%gtFHHFthﬁrLFHki oH?%ﬁnE?snﬂE%ﬁYmFPﬁ ugeE PECHRGi ng device
are provided g%ggesg%dtkgnggk cgg%ggggkyelﬁbri%xample, Japanese

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 neet a demand for high inmage quality, |ight
magenta ink, light cyan ink and so on becone used in addition to the
conventional four color (black, yellow, mgenta and cyan) inks. 5

Furt hernore, use of special color inks such as red ink, green ink or blue
ink are proposed. In such a case, seven -geight color ink containers are
used individually in an ink jet printer. Then, a nmechanism for preventing
the ink containers frombeing nounted 10 at erroneous positions is desired.
Japanese Lai d-open Patent Application2001 - 253087 discl oses that
configurations of theremgsitigpmporin @rasr ek megdntaaidesrande rfipayddighe wit h
carrying portion of the <carriage are made different depending on the colors
of 15 the inkiBafcafiHalitysolight wagantagink. | AkghEnEEaReiBk @Rderroneous
position are prevented. In conparison, the structural arrangenment disclosed
in Japanese L&PdoBpRfAcPRechEeApphi adeibhon2601the308nventierals FORTt he
foll ow ng probl ens. That i if the latching | ever of the ink container

and t he eIecFPFEﬁI(EﬁﬁF§g?¥gi#°Whemﬁ8FHEP ape F¥ANAqEEKSin  resiliency, for
exanple, if the ntact pressure of the electrical contacts is. greater than
the Torce S geRSFERBENBYer NESPoOT| PRRGI A GOIET AR HPdovis Teha 5
| at ching | ever _is_excessiv deforned, failin thereby to keep the ink
container in PﬁgeBréagtgfnshéﬁ lB%sFF?oRrPROFSth ot ?$é®cﬁr%§ﬁ%%3n i n which
the force 9 seven - eight color ink containers are used
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 msaligned at the s joint, preventing
thereby ink from being properly supplied, and/or allowing ink to |leak 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

el ectrical conduction. As the solution to the above described problens, it
i s possi bl e t gepezagedhbyeltbet Apgghingoheyer petei 6p thet Rakbott om surface
of the ink 15 container in the same manner as the one disclosed in Japanese
Lai d open Pat éRRtAdpELcat Tagreftargosbt iscRessiple tthabpehestikai d open

Pat ent Application 2 178050, the ink_ jet recording head is integral with an
i nk cont ai ner P2§8@9€s OPe kBBl FODNEABREE FﬁthQHQOtBSrFP&gBaSFagﬁe ink jet
recordi ng appara%g;. Its _electri al_§on acts through which r%gording
signals are PPakdfi EEEQTAINBhECALESH Fnbeﬁ8§8 PASAEABCHarh tBEsenbly of

h dj . . hed . the b f f th d
head. _and 1 naJ2ntor PERBRGTRY SHPFARY 3Pk RESRaPRLAgeP  TRRE Tas the

;Zgg;ggﬂg Egggu§§%g%§2§%ﬂfk%&oaﬁﬁ%wiﬂgrhﬂﬁetotESakek§BErEﬁé'jSQHE?CtS of the
It is also possible 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 signalsgs
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 contacts of the <carriage are better
connected in terns of electrical conductiyity. 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 Application 2 178050 to
the design of the electrical joint between an ink container and a recording
head, throughcentagtt Wethnkheonidarhsicalntonhactonfi the| earriagely
transmtted. However, electrical contacts are electrically 15 conductive
menbers for ne@n8f thepat keePystigindnthgrere whihst BheeregfB8ALREr ef ore,
applying a | arge _anount of pressure éo,electricaL contacts, and/or causing
el ectrical coﬁgéét%Stﬂogﬁﬁdépbﬂoéééﬁy t hBrowhtFefiBpp PPRAGTEOPaPBe anpunt of

pressure, in g der to.20 ensyre that thqhelectrical ontacts of an ink

cont ai ner and g’ﬁecéFE&f’F’Fcal SrTLeEe: of ?h%l%?ﬁlc%lgs%?%@c?se in

satisfactoril¥hconnectgd in ternsngftPﬁlg%trical gondu%tié%t fiiPunmﬁse from
f e trrc

t he standﬁ%int eoFeFRE_ﬁnggﬁ?Poﬁ _3%&5%0? FRE®EF €25
contact s a0 EASrIUEBOLEE KeRtethBoRhegtEhCah 0RACLE, o1kR:0YRgS o dS e

anount of the press the el ri cal contacts to ensure
that the 11 onquctivity. Thus, it seems reasonable to the adopt
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 Application 2 178050 w thout any
modi 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 container will cone into contact with the electrical contacts
of the mai n asdeprtiricadndontastshef thar ihkrconthvned ank kepk fromthe
joint between the ink outlet of the ink container and the ink inlet of the
mai n 15 assenBRyigdpctgrihy coonechgdotot hbei akectniapherontactssofery
likely that the ink having | eaked fromthe joint will reach the electrical
contacts, beckbsemphe assewblivcBnstohReaeP§imue. athathdd.t 8hehe bottom
surface of the ink container. 20 On the other hand, Japanese Lai d-open
Patent Appl i B&PLBRTHEP Re. eﬁf%fﬁevﬁlsdTQ%%s Bt st EREEe oF0 39RPYT nk

cartridge mhe n.a LED_for is_munted on a_print circuit board for
Chect 11 oal® CobnteaPPaRoSaPendLREIRERA SEoSABRYSae FRAPPRC:  Hovever
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position. 12 In particular, in the case that an ink container is

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, sinc
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preferable portion of the LED. However, doing so
increases the cost. If the structure disclosed in
Japanese Laid-open Patent Application Hei 8 - 58107 is
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
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
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 warﬁing lamp is
suggested, but a number of wiring leads corresponding
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

f onpllcated W ring
l?ﬂeaﬂﬁrlﬁg | ead and 13



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 the carriage for carrying the ink
container, and discloses inits Figure 7,4 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 problens are nore significant recently as a result of the
downsi zi ng anttheheonuktitihgnpbrohont endiédndgtePhoratal dheyeanyt he case of a
multi- function printer in which a scanner is placed 15 at the top of the
printer, the pbservetibpor the addtpiely. i sapanese iai@dopdmePalfept ay i s used
not onIy to notify the user of the information but also to permt proper
control of tABPAAFAtaeBERBRY-sPA&BEP dhecapparalbsitsoFEgeRewAen the ink
container is provided with a |anp, as disclosed in Japanese Lai d-open
Patent Appl i EBBtoARB0Yarnidngs2ambt hE REPK1IEESERBI § §F§§d ¢8KEFol l er has to

identify the ipk container which is recqognized. as containing less ink. To do
this, it i3 YBiR céésarvoysb#aeﬂﬁmrtﬁgr. RExiBi ERReinkoCHRERRRERE  si gnal

for turning the Lhght LaR oncolf calO0: GXAIRLE: il BEnkRngRN ghBeT 1

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 enmi ssion control of the displaying device such as a 5
lanp or the like, it is a premse that nounted of the ink container is
specified. As for the structure for speciiied the nounted position of the

I nk contai ner, Japanese Lai d-open Patent Application2001 - 253087 di scl oses
that 10 configurations of the engaging positions of ink containers are nade
different depending on the colors of the ink containers. However, in such a
case, it is Fbgteréa endtapakitynthrkerBahdving EompigaRdt ABAYNtdependi ng
on the colors _of the_ink to contain with the 15 result of disadvantage in

t he manuf act utfngieBiavyefli ERT pROkBRE iPknrPREasneni FhiftheCPRERERSe of the
nunber of the colars of the ink. Lt ul.d. be possible that Iight em ssion
control is caPrFEﬁ%&ﬁéePSraWﬂ&“Fe?SeEngénEED{he¥?ébr?0'Eﬁ?'g%ﬁtainers, and
the emtted Ii%ht .S rece%veq bﬁ ghghgﬁor cegtordgixeg inc#he pginter,
wherei n on t h&M583°8 SPRHA8 s P4t f YRR8¢ Bgt, Yhe pSE. i 6" Of the ink
‘container_is cified,. W sych. t re, e.i.nk

cont ai ner %asl?&g P%n? Fo!é%ghaﬁgl§? ?053§h§ﬁ?ttbﬁﬁ ngﬁ%géoggogbgy t he user

of the state EBkFQ%nt%ﬁ%e%oﬁgah?gﬁiﬁﬁgdﬁo emt the light to specify the
position of the ink contalner.

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 light 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 in
the printer in various directions. In view of the fact, it is desirable to
emt the light in a wwde range. s As will be understood fromthe foregoing,
there are contradictory desires, nanmely, (1) easiness of nounting to the
mounting portion, (2) assuring the electydcal connection with the nounting
portion of the nmain assenbly side of the printer while protecting the 10

el ectrical connecting portion fromthe ink, and (3) assured transm ssion of
the light fromthe emtting portion to the photoreceptor of the printer and
to the wuser. 15 SUVH#sRY Ot hEHSeMVIpYEsAWlyAdeakd e disfdldys a princi pal
object of the present invention to provide a liquid container and a

manuf act uri ngpoethon ofietkéoinkheortainenvint thg gHintehannhswarhdusperati on
to the nmounting portion is sinple and easy, while assuring positioning and
stabl e estabfiishathonst the wiewtaf ciie dawiectitonis arbirabkeidiai on, the
light froma light em ssion device provided in the ink container is
transmtted t8miketbs Lightahn a phéeorargdtor of the printer with
certainty. Accordlnakto an aspect of the present invention, there is

provided & Iiquid codiSaiwierl R& aKiansEons FRAR dihiee HFegdidight itheSSor ti on of

an ink jet are contradictory desires, namely, (1) easiness of
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
10 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.

15
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
20 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
25 user and a photoreceptor of the printer with certainty.
According to an aspect of the present invention,

there is provided a liquid container detachably



recordi ng apparatus, said liquid container conprising: a casing defining a
| i qui d 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 locking portion provided in the nounting
portion, said first engaging portion bei 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 sposed opposed to another side of said casing, said another side
bei ng opposi teosatdbdeetsi demoansipgopbrnfjon poftannifkr jetspl aceabl y
supporting said second 15 engagi ng portion; an information storing portion
for storing retordihgoapperatiag taidalilqghiducdntanher neompriastoat act
el ectrically connectable with a contact provided in said nounting portion;
alight emtting poraiassing defpiryngpa@ thigmiidocogitadaingy ahamberght 20
emtted fromsaid enitting portion to an outside of said |iquid container
wherei n sai d 8uppPRlpoPPrts PEPH#fAEEdinnsaldi gasbngsafar ca4PRYYHRIch i s
between said_one side and said another side, and said contact is disposed
in a regi oh ofiguidr ARPtpdrefofheEehBehO28NsaK Afibt Refdsi @efbRdtsai d side
havi ng said supply, port, said displa ortion is,disposed adjacent an
upper, in use?RBBEPPBnPPﬁtiapdeﬁﬁﬁgﬁéﬁl iﬂéthasg?Hs§7g?FﬁﬁP8 cont ai ner.
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
15 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 nmount of a device to which it is attached,

sinpler in the procedure for nounting it,, nore reliable and accurate in

positioning, smaller in the anmount of force to necessary to nmount it, and

better in the state of connection between its liquid outlet and the |iquid

inlet of a device to which it is attached and the state of contact between

the el ectricaligquidacostainerts informati on storage neans and the el ectrical

15 contacts of the device to which it is attached. Further, the present

i nvention can structuds descaribedaaboreof thel pgeis¢ntoanyendioand the |iquid

cont ai ner nount of a device to which the liquid container is to be

attached, so makesiit ppesibleato2makentatiguidecconbatrerd YhbaRthe |iquid

| eakage from the |iquid container. These and other objects, features and

advant ages of h@feaptigeid ePubiati anduan| ipEerRat#BReStappae Ata®Pon a

consi derati on of . the follomﬁng 25 description_of the ﬁreferred_enbodinents
n

of the prieseffViRgefit FERTLGRENCPRLRGRF unttTBhehi th tHE ™MECR3RHEyi ng
draw ngs. 18 5$EEOE§§E§%PILC§£%§ EEE Efé%!gmégntainer 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 liguid
container mount of a device to which the ligquid
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) s 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 |ight guide portion and the 10 Iike
provided on the ink container according tq the 15 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 (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 enmbodinment. Figure 7 is a schematic side view ((a) and (b))

il lustrating BRIEFt PESCRDETIONJOEXEHE| BRAWINGS: fi rst  enbodi nent. Figure 8
is a schematic side view ((a) and (b)) 25 illustrating a further nodified
exanpl e of the first Figwsdilndst @ MHigler #iew 4 ad .s@hdmemitc vdiegle (Bew
illustrating 19 a further nodified exanple of the first enmbodinment. Figure
10 is a schen@®fcasbabtomeliieY| (69 rafiay ink container according to

a first 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



a further nodified exanple of the first enbodinent. Figure 11 is a
perspective view of an exanple s of a recording head unit to which the ink
cont ai ner according to the first enbodinent is detachably nountable. Figure
12 illustrates nounting operations (a) - (c) of the ink container to the
recording head 10 unit. Figure 13 is a pggspective 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) showing a state in
whi ch they ara €amthetrenodiifhedackampher of Ehguferid embadpmespecti ve vi ew
of an outer appearance of an ink jet printer usable with the ink container.
20 Figure 15 is a perBimoe Vi vieva cfchdmatiecordt ngiaevildaasifirfRiigg e 14
with the main assenbly cover omtted. Figure 16 is a schematic side view
illustrating af ingthen wpdilfdeldi ghampledefpbhei ahrgtoembdedinanthe 25 ink
contai ner according to the second enbodi nent of the present invention.
Figure 17 is a schendii@uzg del \A%\ deRSBRr HotR Viay S&mit eXmmHiequre 16.

Figure 18 a side view (a), a front view (b) and ] .
5 of a recording head unit to which the ink 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
function of 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



a bottomview (c) of an ink container which is a |liquid container according
to another exanple of the 5 second enbodinent. Figure 19 is a schematic side
view (a) and an enlarged view (b) of a major part of the Iight guide
portion to illustrate the function of the |ight guide portion. 10 Figure 20
is a side view (a) and a front view (b) nof the side view according to a
nodi fi ed 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 liquid container according to a third enbodi nent of
the present i|inva@ntied.ekagple 32 Figarschematic top plan view (a) of a
recordi ng device on which a plurality of ink container 1 shown in Figure 21
are carried, and a sdhigyatd A 8/iewide (iew |(la)st matfirogtt veleiwnl{ bjorinad ner s
facing the light receiving portion provided at a | ower position of the
printer, whila bbttomrviegye(cs obvanginKi gontaP@en wohehniscasi de view
illustrating functions of a light guide portion of an ink container 25
described in Figuid QQntFiQQFeagﬂorgiagsF@eaQOEhPFa9¥a®P%®p°§IbhevieM/ (b),
a bottomview (c) and a front view (d) of an ink 21 container which is a
nodi fi ed exanpPEoBf eHROAERBBEF nent of Figure 21.

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 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



Figure 25 is a schematic front view (a) of a recording device which carries
a plurality of ink 5 containers 1 shown in Figure 24, and a schenmatic 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 is a schematic side view illustyating 10 behavior of the beam

fromthe incidence onto the light guide 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 container shown in Figure 15 24, (a).
Figure 28 is eoptaspertwhtchi ¢w af mbAbfial eramphenef wvhech is a liquid
contai ner according to an enbodi nent of the present invention. Figure 29 is
a side view (epbodimeptpbéinFigune 20.(b), a bottomview (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 thdigwedh dina sdhematie daentmoniiesr (@ni ofe@ Figure 30
is a block diagramshowi ng a 25 structure of a control systemof the ink jet
printer. Fi gif€03diBgodsViceurhiFR B6ATELGRaR PLREAWEYNQE 1BK signal
transm ssi on between the_ink container and 22 the flexible cable of the ink
jet printer |fopkakBesf 1t ABOWRLiRr Bigupe £he RRE RofFAPHRFiC view

(b) illustrating the ink containers facing the light
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
15 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



Figure 32 is a circuit diagramshow ng the details of the substrate
provided with controllers and s so on. Figure 33 is a circuit diagramof a
nodi fied exanple of the substrate of Figure 32. Figure 34 is a timng chart
illustrating the data witing and reading operations to and froma 10
menory array of the substrate. Figure 35 js a timng chart illustrating
actuation and deactuation of LED 101. Figure 36 is a flow chart illustrating
a control process relating to nmounting and dermounting of is the ink
cont ai ner according to an enbodi nent of the present invention. Figure 37 is
a flow chart theaflheufiblegcablle denohating pedcpssndért be takmsosafai ner in
Figure 36. Figure 38 is a flow chart showng in detail a 20 nounti ng
confirmati on that sobstnaEegofetBe. ikkgoort89nehows a state (a) in which al

of the ink containers are correctly nmounted at correct positions, and
therefore the LEDs afdigwid GPedsom cimmydcdivgnam ishowiagrideess of the
control for the 25 nounting and denounting of the ink containers, in which
(b) shows novéabailsfofhtheasubageate brovided owithogonbrodbersnandich is
carried out using light (light 23 validation), after the main assenbly cover
is closed?>suBS8efBently to the LED |lightening.

Figure 33 is a circuit diagram of a modified
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 101.

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



Figure 40 illustrates the light validation process (a) - (d). 5 Figure 41
also illustrates the light 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
schematic front view (b) of an ink contaiper according to a further

enbodi nent of the present invention. Figure 44 is a schematic side view of a
nodi fi ed exanple of the structure of Figure 43. 15 Figure 45 is a schematic
side view of a nodified exanple of the structure of Figure 43. Figure 46 is
a circuit di agaibhdatien spubsftatethdavainy assanhlpltevennis tdbosede,
according to a further enbodi nent of the present invention. 20 Figure 47 is
a timng charsub$eguenpky ato obhe NLED hkighteminge of the enbodi ment. 25
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS: The description will be nade as to
the preferred enbodiFimureofdt Hd lwsdg@tes hentliighti valddajtdeati on with the
acconpanyi ng drawi ngs. 24 1. FIRST EMBODI MENT. 1.1 Description of First
Enbodi ment . PFogese (aj)s-aldlde view (a), a front view (b)

5 Figure 41 also illustrates the light wvalidation
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.



and a bottomview (c) of an ink container according to a first enbodi nent
of the present invention. In the follow ng descriptions, the front side of
the ink container is the side which is faced to the user who 10 is
mani pul ating the ink container (mounting and denounting operation of the

i nk container), which provides the user yth information (by |ight em ssion
froma display portion which will be described hereinafter). 15 In Figure
1, the ink container 1 of this enbodinment has a supporting nmenber 3
supported on the |ower portion at the front side side thereof. The
supporting nmenber 3 is nade of resin material integrally nolded with an
outer casing of the ink 20 container 1, and the ink container 1 is

di spl aceabl e about a portion of the ink container to be supported when the
ink container 1 is nmounted to the container holder. The ink container 1 is
provi ded on ifls rBBERSTSEMBORRMERTont side with a first engaging portion 5 25
and second engaging portion 6, respectively, which are engageable with

| ocki ng portidnd Pesgrdedion af Edxsii FmpoHam@Bt: In this enbodi nent, they
are 25 integral with the supporting nenber 3. By engagenent  of the engaging
portion 5 &nd the engBbWEe pbris dh B9 ¥3eY net ) ocki P Hortidms(Pt he i nk
container 1 is securedly mpunted.in the ink container 1. The . 5 oeeration
during the nDGHPiﬁg%WFFP%bglﬁgé Fi)p&f an ink container according to

a first embodiment of the present invention. In 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 contaliner 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



herei nafter referring to Figure 12, (a) - (c). 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 nounting of the ink container
1 to the container holder. A base nenber_is provided on the bottom side of
the supporting portion of the supporting nmenber 3 at a position where the
bottomis side and the front side intersect with each other. The base
menber may be in the formof a chip or a plate. In the follow ng

description, ihtk§radl keen" sHESEPHETtiA§0memBéLT 81 NBY GrigLyunerk and Figure
4, the 20 description will be made as to a structure and a function of a
maj or part of ofhtReeshgdyliRgt poFt@uhe52ahd B8hecérgagingspoetiorws (a) and an
enlarged view (b) of a major part thereof, illustrating functions of |ight
gui de portionwahH the lbkkipgopbdedona,t hkei hikk2&onbalnenel ascording to the
first enbodi nent of the present invention. Figure 4 Figure 4 is a side view
(a) and a froaecuredlybnoohted &rabpeeink copbainer| &r ZBhesubstrate nounted
on the ink container of the first enbodinent. As shown by (a) in Figure 2,
the i nk cont apRerationsdycingelihg mountédngi vidi be deaschrbbeér 150 which 5

Is integral with the recording head unit 105 havi ng
hereinafter referring to Figure 12, (a) - (c).

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



t he recordi ng head 105, by engagenents of the first engaging portion 5 and
the second engaging portion 6 of the ink container 1 with a first | ocking
portion 155 and a second | ocking portion 156 of the holder 150, 10
respectively. At this time, a contact (connector) 152 provided in the

hol der 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
el ectrically contacted to establish electrical 15 connection. An inside of
the ink container 1 is divided into an ink reservoir chanber 11 which is
provided adjaapstrhbe hoantedi 68 theabfikacorfaih¥e PEesREr€irgenerating
menber accommbdati ng chanber 12 which is 20 provi ded adjacent the rear side
and which is embbbtmdntconmuni cation with an ink supply port 7. The ink
reservoir chanber 11 and the negative pressure generating nmenber
accomodat i ng chanberAslZhaven iy (fd)uiich ddrguand at itdre vinkh ceamdtaigieler t hr ough
a 25 communi cation port 13. The ink reservoir chanber 11 contains the ink
al one in thisleirbodeaunedlvhepuntedhén avghei Veephesderelgenehichng nenber
accommodat i ng 27 chanber 12 accommodates an ink absorbing material 15
(negative Predsuibtgaratarith Feabepcariéngi BeadpBrdlis10pehB¥ingn this
enbodi nent) nade of spgonge, fiber aggregate or the like for retaining the
ink by 5 i npr&BRafP6ATAFRE B%FGuéoﬁenngeﬁgaﬂﬁﬁﬁFFﬁngftBhe first

engaging portion 5 and the second engaging portion 6
of the ink container 1 with a first locking portion
155 and a second locking portion 156 of the holder 150,
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 c, and a negative pressure
generating member accommodating chamber 12 which is

20 provided adjacent the rear side and which is in f£luid
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



generate such a negative pressure as is sufficient to provide balance with
the force of nmeniscus formed in the ink ejection nozzle of the recording
head to prevent ink | eakage fromthe 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 &n Is not limted to such a
partitioned structure in which the inside is partitioned into the porous
menber 15 accomodati ng chanber and the reservoir containing the ink alone.
I n anot her exanple, the porous nmenber may occupy substantially all of the

I nsi de space chamber 1lakacoomaodetes Tae hekaabyeripiegsuategkakrhbi ng neans
Is not limted to the one using the porous nenber. In 20 anot her exanpl e,

t he i nk al one(hegabhvei pedssure geheddtingi kembenbehiomdes od pdéESES C
material such as rubber or the |ike which produces tension in the

direction of espbedi kg thésvenbadimeet donade nofusporge caktberhe negative
pressure is generated by the 25 tension in the bladder-1like nenber to retain
the ink. |n a99LegRbe eXakbrelike fernsrehapairdothehknknRY acconmodati on
space is constructed by a flexible In a 28 further exanple, at |east a part
of the inlé a?:'EBﬁﬁﬁHé#Bﬂ'sﬂFe R AHhdeRaed Hyf FIGADHIE nember, and

the ink alone is acconnndgted in the space, wherein a rin {o ceis
appl i ed to t hESRPERED| BUShnRnBERatiye JAFCREUT fetht 19 es i BLGHFRE | §9 gener at ed.

provide balance with the force of meniscus formed in
the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection portion to

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



Menmber

and the ink alone is acconmodated in the space, wherein a spring

force is applied to the flexible nenber, 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

em tting portion 101 for emitting visiblg light such as LED, and a control

el ement 103
controls em ssion of
el ectric signal

for controling the emtting portion. The control elenent 103

light of the emtting 15 portion 101 in response to an

supplied through a pad 102 froma connector 152. As shown

in, (a) and (bhrtheri ghampledeapoléasth algdrexventseupmiardly with a
clearance froma front side wall of the outer casing of the ink container
20 from a posatcommofiettont spacéatedconsthectedtbyng fpexibda 101, and is
effective to guide the light. The free end portion thereof constitutes a
di spl ay portiwmambép? ahfchhes igksialpneedss @PQQmeﬂﬁﬂed'mﬂaﬁhﬂtsnﬂpﬁxon1

whi ch the |ight

of |ight

is emergent is called, "display 25 gortlon "enmer gent
portion" |n ovAereiB 3uppréng fQFFénﬂatﬂbﬁlbﬁdatPlé
fromthe emtting portion 101 to the |ight guide 29 portion 121,

12 ﬁhéﬁ%bl? in the travel

the enittihg PEMPPEn BY1WRECHi 3pBEEAtLKe PRESSUBSt 18t 8210B2k8das to face a

| i ght

|nC|dent

surface 123 of he _| i ght, gui de on 121 osition
cl ose ther et oMERP§Er o284 thp) 1 n% Qﬁ% %nﬁﬁﬁﬂd% QQH¥Q|€hfrﬁ94EQM1 and

t he

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 light 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

25

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
portion" or "emergent portion" In order to suppress
attenuation of a light quantity in the travel of 1light

from the emitting portion 101 to the light guide



di splay portion are separate fromeach other, so that display portion is

di sposed at the front side of the 1ink container, nanely, the upper part of
the side having a latch lever, thus facilitating observation of 10 the
user. As will be described hereinafter, when the 1light receiving portion is
provided in the main assenbly of the prigger, the light can be assuredly
received fromthe display portion by the light receiving portion. Since the
|l i ght guide portion 121 is for |ight connection between the emtting portion
and the display portion is provided on the ink container 101, necessity
for the wiringoktadnol2fihethekemfitkting| pertienpdOérisu@pspoaad engnal
exchange can be elimnated, and therefore, the emtting portion 101 20 and
the di spl ay pthei snbstratgnlBe dpspsséd faceha lighpeinfiddenpti num positions
at low cost. Thus, the latitude_is grov[ded for the disposition of the

di spl ay porti 8Brfaget d2geef the dightsouddochPEhéen, 1250athdt user can
easily observe the |Iight em ssion, by 25 which the user can be given
predeterninedPPﬁFGFﬁﬁtP&ﬁserEPEFF$8 ¥819HEeiﬁk EBh ainer 1. By enpl oying an

(pLearal 1ol ding of e Lighty gude RS g ARt N A0 he Pt cast g of
IR EAE ST S e R R e AR
si de display portion is disposed at the front side of the
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



wal |l of the o
chanber 11. |
integral with
container, in
i nk cont ai ner
structure of

di splay porti
this point. |

uter casing of the ink container formng the ink reser

t would be considered that |ight guide portion is ful
the front side wall of the outer casing of the ink 10
ot her words, the front side wall of the outer casing
is utilized as the [light gyjde portion. However, the
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of the

this enbodi nent i s advantageous in that |ight guide to the
on 122 is efficient. The description will 15 be nade as to
n this enbodi nent, as shown in Figure 2, (a) and (b), the

| i ght gui de pohéi outdé2lcasihgt efr ahéyinkooortakdew Lh the outer casing of

the i nk reser

voir chanber 11, but is independent of the front side

wall. 20

Nanely, w th mapuSacturing obsthis roboilhoeeaselhsignificanblyded an air

| ayer between

the light guide portion 121 and the ink reservoir cha

nmber 11.

The outer cathagpopvihgonnkfcbhealhghti gukddepofrtipnl yptopyl ene material .

If the light
casing of the
portion 121 h
enbodi nent3
the light inc
portion 121,

10

15

20

25

guide portion 121 25 is conpletely integral with the ou

i nk ré§eﬂhﬁ& ethatbigrentt],, arhaimtlaven kﬁPQQQQIQ%yﬂis
as to be ylene. 31 As shown in Flgure 2, |
PREVEERNE 6 %Eﬁg gyifdaerertierng2pofbtoh eofreat ?h@?d
| dent surface 123 which is_an  end surface of the light

WAdLlt RE BhPj gHECEr 081RIt AFoLBR ERE FPRRELBET dECHBFEPon

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

guide portion 121 has to be polypropylene.

ter

gui de
nthis

ent on
gui de
121 to



the display portion 122 for display to the user. The emtting portion 101,
as described hereinbefore, emts visible light, and is scattering |ight.
Therefore, there are a plurality of light rays as shown by arrows 10 Al -
A3. Here, it is assuned that polypropylene has a refractive index of 1.49
(=nl) in the light guide portion 121. S nce the air has a refractive index
of 1.00 (= n2), the critical refraction d@dngle fromthe 15 pol ypropyl ene to
the air is determned by the following Snell |aw of refraction: nl sinEl =
n2 sinE2. That is, the critical refraction angle is approx. 43 . 20

Therefore, the |ight yaayhoW Gh arigyurecizdentb)at int kR iisn@mdind e E which
Is 43 or larger at the point (i) in (b) of Figure 2, are totally reflected
by the intertheelbghveenitbedpbyyphepgmeteingi pbttgondeolpostion 121) and
the air, and the light rays travel in 25 the |light guide portion 121 while
repeating totahcidehkeohi theatighti tatkdeby surbacé\| 128 wBitb Lheandi spl ay
portion 122. Wen the incident angle E1 is 32 not nore than 43, the |ight
ray transm tsend sueface ofinthdodightt guidehpohtidinsplay andttbhe 122. The
predeterm ned information of the ink container (liquid container) 1

menti oned i n Lhght topegdbnghrpughutibe ihghtngeidetportient b2hheeher or

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 El is



not the mounting state of the ink container 1 is proper (whether or not the
nmounting is conplete), the information as to the properness of the nounting
position of the ink container (whether or not the ink 10 container is
nounted at a correct position on the holder determ ned on the basis of the
color of the ink contained therein), and{or the information concerning the
i nk remai ni ng anount (whether or not the 1nk remaining anmount is enough).
Such types of information 15 can be displayed by presence or absence of the
light emssion, state of light em ssion (flickering or the Ilike), and so
on. The descrnptimorgi thahe4Bhdeths laght raputaahbming tet bhd afirt he ink
container. An inside 20 of the ink container 1 is divided into an ink
reservoi r chaahérdddswhothreachr thedétlspilppcpotrtite 1220nt side, and a
negative pressure generating nenber accommodating chanber 12 which is

provi ded adj acent t [The garedstearmeime dviindonma tiionf lofi dheordmkni cation with 25
an ink supply port 7. The ink reservoir chanber 11 and the negative
pressure genecantagneenbdiqaédosentainey) thaembionedair thef| uid

communi cation W th each other 33 through a communi cation port 13. An upper
surface of5 thergeaérd:i hBChufAper theconfpEERtAgn chdnbervhetheF ®Fded wth an
air vent 12A. The ink container 1 of Figure 2 can be manufactured by

preparing a ndPh BBEymeuBtipgestakecoht BRfeint pPRVAHRETW t}Sthe substrate

100
proper (whether or not the mounting is complete), the

information as to the properness of the mounting
position of the ink container (whether or not the ink
10 container is mounted at a correct position on the
holder determined on the basis of the color of the ink
contained therein), and/or the information concerning
the ink remaining amount (whether or not the ink
remaining amount is enough). Such types of information
15 can be displayed by presence or absence of the light
emission, state of light emission (flickering or the
like), and so on.
The description will be made as to a
manufacturing method of the ink container. An inside
20 of the ink container 1 is divided into an ink
reservoir chamber 11 which is provided adjacent the
front side, and a negative pressure generating member
accommodating chamber 12 which is provided adjacent
the rear side and which is in fluid communication with
25 an ink supply port 7. The ink reservoir chamber 11 and
the negative pressure generating member accommodating

chamber 12 are in fluid communication with each other



having the contact, the controller and the emtting 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 sealing negber 11A. Alternatively, the
sealing nenber 11A is disnounted or an injection hole is formed in an ink
15 contai ner casing, after the ink | in the ink container is consunmed up,
by which the ink can be reinjected into the ink container. As desired, the
i nk supply pbhtodgh saseatrednbyatiqn opexct i bh. cdn eprerseairfiaagee off unshown)
or the like, by which the ink containers 1 20 can be transported. 1.2
Modi fi ed Exanphe ¢fhepating mémber @Fcomhedatingtchambeestsi bed in the
foregoing are exanples, and proper nodification is possible if the 25
emitting portPoavided| withean andiriverbl 124 o Fhesdmk qentaiaest dr mfhed
information relating to the ink container 1 to the recording device and the
user. The 34 BESEFEpii oA wWPE| MpRufREEUERd tY RFRPFHHRY i 2d"RIANMPEE.  Figure
3 is a schematic side viewillustrating a di fied exanple of the first
enbodi ment® | At ke l%hb%ﬂ?ﬁ%h??rt%ep¥$§ﬁ®g€dvﬂghp59?i% pgbgate; 10§ i egr al

> v H‘eghgn{){)ggﬁﬁ'gf’?ﬁg&'w 26T "l N o] PO Y04 TSR ¢ iy 11 tHIS

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



guantity reaching the display portion 122 is smaller than in the first
enbodi nent wherein the space is provided between the |ight guide portion
121 and the 10 ink reservoir chanber 11, but this nodified enbodinent is
usable, if the light quantity is raised. This nodified enbodi nent, is
preferable in that ink container is conpggct and that ink acconmodating
efficiency is inproved. 15 Figure 5 is a schematic side viewillustrating
anot her nodified exanple of the first enbodinment. In this exanple, the

| i ght guide portion 121 is fornmed by a nenber which is a separated nenber
fromthe outedescasphdonfwtiihéd bekmadet asnéo &Eomandotihémedt brgmples20
unified. Wth such an exanple, proper materials can be selected,
respectively. For exdiigduxe thelsre es¢lemagfic tdiald ivgleaw dgulildstpmttingn 121 may
be pol ycarbonate nmaterial or acrylic material or the |ike which has
refractive indi medifiiedheznmpier ofgtheat Eyrdtf embedimesgtfroln tthuts of the air
so that light emtted fromthe emtting portion can be efficiently guided.
On the ot her emhRdimgats othehd ightepnafeoporhéoButldl Cadfngnbe988Llt he ink
container 1, polypropyl ene material _having.a high suppression effect

agai nst eﬁ%poWéF%oﬁthfFHBtiﬁRdeIWPﬁltﬁ@r%ﬁRchHgaFHErr@ﬁﬁrﬁgigelected.

S Y C%0 el ucefy ST GAFEENS IBRSILALS: (0% TREGH A OF 0 the
Wi der ChOice'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

. is 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



Figure 6 is a schematic side view illustrating another nodified exanple of
the first enbodinent. In this exanple, the display portion 122 at the free
end 10 of the light guide portion 121 has a substantially sem -spherical
configuration, and the light is preferably scattered by surface roughening.
Wth this exanple, the light ray guided ﬁy the light guide portion 121 is
scattered by the display portion, and 15 therefore, the |ight quantity
attenuates, but the |light can be presented in a wider angle fromthe

di splay portion. By doing so, the visual angle (range) increases, thus
further inprovhegihkecvhtaahézal| OpolypooibElené smatschelehaeingde view ((a)
and (b)) 20 illustrating a further nodified exanple of the first

enbodi nent. |highi suppaapseont éefécyhdgainste poapovatid®lef ttiee siygoorti ng
menber 3 and a portion on which the substrate 100 is adhered are nade of an
integral nenbeinlBie whkcbonbtadneerpecamtiee sehdetedr orfinne Aheaye dasr
constituting the outer casing of the ink container 1. By doing so,
simlarly to bPhecpesdnped HromFigfiferent snateblalemt thhe anagternihabeofel ected to
meet 36 the requirements of menber constituting the outer casing of the ink
cont ai ner fandthfielfknsentatpest I tWRidy 1Hent gheCYEFIEL PG ti on

respectively. As shown in Fi ure 7, éb% the nepber 131 to which the s
substrate 100tFanSBAEFRY ?%ns %a?%b?% of ¥Rt WiAeECheH@ink | in the ink

container 1 is all U%Ed %% 6 1s a schematic side view illustrating
another modified example of the first embodiment. In
this example, the display portion 122 at the free end
10 of the light guide portion 121 has a substantially
semi-spherical confignration, 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 guantity 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



menber 131 nay be nounted to a new ink container, that 1is, 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
exanpl e of the first enbodinent. In this;gexanple, the Iight guide portion
121 and the portion to which the substrate 100 is 15 adhered are nmade of an
i ntegral nenber 131 ', and the nenber 131 ' constitutes the outer casing of
the ink container 1 and is separate fromthe nenber constituting the
supporti ng netberr8quByemlenhg ef, mesber| congtibutihegekbepbeter Figure 5, the
choices of 20 the material are inproved. In Figure 8, (b), the nenber 131'
whi ch i nt egr atégihgsofhtheéi yjhk gonteinevrandnti@imemberhe portion to which
the substrate 100 is adhered is separable, and therefore, they can be
reused. 25 | nceRgtitusingnbhei hibahtagdidacPabbienedreerRe®pieelYhe A8 r | ayer
I's provided between the ink reservoir chanber 11 and the |jight guide
portion 121, Sko¥B iRa¥igurendat (Bh: ofhenmembeFt 13hctaerprieh the enitting
portion 101 is suFEressed to acconglish inBrove visualizatign. This can be
acconpl i sited BYPSEREERPLLP ngSaRBRREPINLALESPRERNERN FReTRAK #EERFVOIr 5

chanber 11 anghghgnkighgngghgeiggréggga%%%r 1 is all used up, the

member 131 may be mounted to a new ink container, that
is, it is reused. This reduces the running cost since
the substrate 100 and/or the emitting portion 101

10 which are relatively expensive parts, can be reused.

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

illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121 and the portion to which the substrate 100 is

15 adhered are made of an integral member 131 ', and the
member 131 ' constitutes the outer casing of the ink
container 1 and is separate from the member
constituting the supporting member 3. By doing so,
similarly to the example of Figure 5, the choices of

20 the material are improved. In Figure 8, (b), the
member 131 ' which integrally has the light guide
portion 121 and the portion to which the substrate 100
is adhered is separable, and therefore, they can be
reused.

25 In the first embodiment and the modified
example, the air layer is provided between the ink

reservoir chamber 11 and the light guide portion 121,



Figure 9 is a schematic side viewillustrating a further
of the first enbodinent. In this exanple, a low refractive index nenber

nodi fi ed exanpl e

108

having a refractive index which is smaller than that of the 10 |ight guide

portion 121 is interposed between the

si de wal |

| i ght guide portion 121 and the front
surface of the ink reservoir chanber 11 accommodating the ink |

The light guide portion 121 of this exanﬁVe Is a separated nenber fromthe

i nk cont ai ner

1 and is 15 nmade of pol ycarbonate exhibiting high Iight

transm ssivity. The low refractive index nenber 108 is nade of

pol ytetraf | uoggethyt eaetmbLE16h - ofefife 11@nt efi@cddive émdexe of the
pol ycarbonate 1is 1.59, and the refractive index of the 20

pol ytetraf | uospet byhgnpotrtidn 3b01 H OB Eipher&Hedd tavadtompEis@cti on, the

critical

t he i ncident

exanpl e,

refraction angle fromthe polycarbonate to the
pol yt et r af | uofmptbyé@neisGadppsidion. SThiandtdrhareefayonmpglisHedhty rays havi ng

angles ranging from58 to 90 reaches the display 25 portion
122 anong t heihtghposinyg anvthed hembet heetween ttng jmk trexed@dirin this

the low refractive i ndex 38 nenber
refl ecti ors nechanbenatit ahdnthal light t greidereeotien ekahpl es,

use is made with the Qifferenqe in the reﬂracpive indqx betmeeq t he
materials, the |ight Figpren® is gatsichiepiatdct Isddeoivdiemi dd lgystrgtdndr ef | ecti on

are

10

15

20

25

a further modified example of the first embodiment. 1In
this example, a low refractive index member 108 having
a refractive index which is smaller than that of the
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
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
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
portion 122 among the light rays emitted from the
emitting portion 101.

In this example, the low refractive index

108 may be replaced with a
wherein the



transmtted, with the result that total |light quantity attenuates nore or
| ess. By providing a reflection nenber, the |ight rays incident on the

i ncident surface 123 and reaching the reflection nmenber can be 10
substantially conpletely reflected. By this, the Iight can be guided
efficiently, and the visualization is iqﬁroved. Figure 10 is a schematic
side viewillustrating a further nodified exanple of the first enbodi nent.
In 15 this exanple, there is no such nmenber as |ow refractive index nmenber
108 or the like (Figure 9) between the |ight guide portion 121 and the

front side waéhbef 108 ha¥ besLE&pDatedhaitiera lde €0kt € dv Ngeriiter i Nk |, but
they are contacted to each other. However, 20 in this exanple, the ink
reservoir chanbée 4f metahde ImftHeolfidreigoding @xaaiplyesenerh@atedm adhesi mi | arly
to the lowrefractive index nenber 108, and the light guide portion 121 is
made of pol ycasdéonsteadéowithi the edsbHfieremscen imrtlye tefimceiaspl e of Figure
9, the light 25 emtted fromthe emtting portion 101 can be guided to the
di spl ay portibndéR2beivéehi gheehdterbaty., Hie hlkgkh rays faed exanpl es, the
emtting 39 portion and the display portion are separated, and the |ight

gui de porﬁionSQQiSfﬁ%nﬁpth@apoegﬁhé@@i@ﬁ etakbcrefleekieon F®vi ded on the

I nk container 101, so that emtting portion 142 and the displa g;rtion 122

can 5 be pl acEEaRsMiEEpRet ViER ophe niespbti thahstotal | bighbsquanti

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 1light
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. 1In
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



and wi thout necessity of wiring for the electric power supply and signal
exchange which mght deteriorate the operationality and observation. By
doing so, thus, the latitude is provided for the disposition of the 10

di splay portion 122 to nmeet the user's conveni ences, so that user can
easily observe the light em ssion, by whigh the user can be given
predeterm ned information relative to the ink container 1. The nodified
exanple of the first enmbodinent is 15 not limted to those described above.
The exanples can be further nodified within the spirit of the present

I nvention by poetibnl had thet Adspilay portémanpke, separtahedf, oandothg
exanples, the light guide portion is nmade of resin material, and the

di fference inltiipbt2guider poritieni hdéxfbet wptacahecounhectabnahdtwhenair
contacted thereto is used to guide the light. But, an optical fiber
conprising a tbem asdpzovidedi rg thbe d4nkbcentphmnprad@lof sph&hatlid |ight

gui de portion, a hollow nenber having an inner reflecting surface 25
(stainless stemityipe) poztionbld2 FTRd thendierdhyt ReTrtadpBgdrAgCaRanpl es may
be conbined. The surface treatnment of the disp Ia¥ portion 40 122 descri bed
in conjunc§|oHewPﬂﬁcﬁﬁgéﬁeresﬁﬁﬁtBVG opéRuUMnPPRATAPRS: BhbeBWnEREtOr
nodi fi ed exanples . thereof. This applies to the second_enbodi nent, the 5

third embodi néRe HA§heHE Hﬁ&FF?éaye?gnﬂFE§n9h§PEthe electric 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 solid 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



which will be described hereinafter. 1.3 Mounting Portion of Ink Container
(Figure 10 11 - Figure 13): Figure 11 is a perspective view illustrating an
exanpl e of a recording head unit having a holder to which the ink container
according to the first enbodinent is nountable. is Figure 7 is a schematic

side viewillustrating an operation of m@unting and denounting (a) - (c) of
the ink container according to the first ‘enbodi nent. The nounting portion
described here is applicable to the enbodi nents which will be described

bel ow and 20 nodified exanpl es thereof. The recording head unit 105 is

general ly conshidesesibydaiRoteeiuldolidwrwiet alﬁi%bié( ahsyng & plurality
in

(four, in the exanple shown in the Figure) of containers, and a

recordi ng headsd@5ifli sposeir2d afboganént her kRdd D &d dexdmpbd®wn i n Fi gure
11). By nounting the ink container to the holder 150, an ink introduction
openi ng 107 ofthéheofecordi ng head 41 di sposed adjacent the bottom portion of
the holder is connected wth the ink supply port 7 of the ink container to
establish an ink fl uiThicomppliiest iton that secondr embodderents Aheexanpl e of
usabl e recordi ng head 105 conprises a liquid passage constituting a nozzle,
an el ect rsot hehbef embodimert andnthe medif ted ¢xammpkes thereof

which will be described hereinafter.

1.3 Mounting Portion of Ink Container (Figure

10 11 - Figure 13):

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

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

20 modified examples thereof.

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

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

introduction opening 107 of the recording head



i quid passage. The el ectrothermal transducer elenent is supplied with

el ectrical pulses in accordance with 10 recordi ng signals, by which thernal
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 fromthe nozzle. An 15
el ectrical contact portion (unshown) for signal transm ssion provided on
the carriage 203 which will be described hereinafter, and an el ectrical

contact portion 157 of the recording head unit 105, are electrically

contacted to @asposélicadjsfehbath@Obdt o pSst Don Obf t tige resDAEH NPs si gnal i s
enabled to the electrothermal transducer elenent driving circuit of the
recordi ng headodféctad omiptht tike Wink ngupplyi pori5S8. of Ftlven ikle el ectri cal
contact portion 157, a wiring portion 159 is extended to the connector 152.
25 When the iokntahbernte dstgbhibsintau iunktfHbtuidecomuiingcathon upath 105, the
hol der 150 is brought to above the holder 150 ((a) in Figure 12), and a
first 42 engathegepetveéen.5 in the formof a projection provided on an ink
container rear side is inserted into a first locking portion 155 in the
formof a5 through héite exadblge®fi nsatHe decorddndsihgad d@5t hat 5 ink
container 1 is placed on the inner bottomsurface of the holder ((b) of
Figure 12). VWPPRPTHhFESsRal daRidtPassagefcoRFtiTUEingpdrn@REL®f 2he i nk

container 1 is
electrothermal transducer element provided in 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



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 engagi ng portion
between the first engaging portion 5 and the first |ocking portion 155, so
that front side of the ink container displaces downwardly. In the process
of this action, the supporting menber 3 js displaced in the direction of 15
an arrow Q while a side surface of a second engaging portion 6 provided in
t he 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) provi dedngaglihg potrdeonfsonh shdef@bm(6£)aoproijguteod?2). At this tinme,
the connector 152 of the nmain assenbly side begins to contact the pad 102
provi ded i n t proviledonhaaneink| €ohheineerreanpsiddeisnbuserhgdoperati on at
this stage (that is, the user does not depress the container (in the P
direction) 25imhy Bofiges}, lopkingpportioy hebhber Bheéesférmxefl at this tine,
and therefore, the elastic force of the supporting nenber 3 per se raises

t he ink cont athEpugh3hglet previdpad dneethpitdercbpatcside. pfeveEh@ed, and the
user is notified of the inconplete nounting of the ink container. Thus, the
printing oper aRKoRORLBARERCANPFePEafBANPRNERSf 1RRRT | AR EBRt BRRERCRan be s

prevented. \Wen the upﬁer surface _of . the sec?nd Qq%?qing ortiqn 6 reaches
bel ow t he secB8fdtP&cRPAgeFof{PdnotsEigure 12). Wi his state kept,

the front side upper end of the ink container 1 is
pressed down as indicated by arrow P, by which the ink
container 1 rotates in the direction indicated by the
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 opération 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.



provi ded bel ow the upper end side edge portion by way of the upper end side
edge portion of the holder front 10 side, the supporting nenber 3 displaces
in the direction Q' by the elastic force of the supporting nenber 3 per
se, so that second engaging portion 6 is |ocked by the second | ocking
portion 156. The structure of the second J.ocking portion 156 is not 15
limted to those descri bed above. The | ocking portion may be established by
provi ding 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 inByhtriepbtke nebéctiithltbost2Ot siatprétented, FAmlrehd5), the
second | ocking portion 156 elastically urges the ink container 1 in a

hori zontal diuseti s notdfihedt b thiepincomylereerirouBtingoof hidhe riosk si de of
the ink container 1 is abutted to the rear side of the holder 150. The ink
contai ner 1 28ontaétners dHug cethea piintdineapegatdon witd of Figure 12, by
the contact between the ink introduction opening 107 of the holder and the
absor bi ng nat tReamplate nmeneting Qfipphg pRktconelrine® ¢alk B®ntainer 1. The
upward di spl acenment of the ink container 1 is suppressed by. The first

| ocki ng poxtiBReYeBtedgaged with the first engaging portion 5 and by the

second s | ocking portion 156 engaged with the s?fond eggﬁ%ingg, ortion 6. At
this time, the mount NR§ToftReh&H sWfasenet £hen sggeng 5R9 Fet ed,

wherein the IBlértion 6 reaches below the second locking portion 156

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



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-descri bed uses the principle of "lever"” during the nounting process
shown in (c) of Figure 12, wherein the engagi ng portion between the first
engagi ng portion 5 and the first |ocking pprtion 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
i ntroduction opening 107 is a working point which is |ocated between the
power point 2@nanbet hekf alipplim ppref @rabl phecinkeconbaiherf il crthe
Therefore, the ink supply port 7 is pressed against the ink introduction
openi ng 107 whphWazd| digplacewenbyoft hher bnkt rontaineneli AR container 1. At
the connecting portion, an elastic nmenber such as a filter, an 25 absorbing
materi al, a pAYRPEGSERAt RE-| i Kee vl &%t hkacking gpertien y1 hi @#n9assd bility is
provided to assure an _ink comuni cation property to prevent ink |eakage 45
there. Such sVitibt the, farpingeABaindnBORBLARI AganEpRY atPEnSaFeneherefore

preferable in_that such a, nepber is el asticall deforngd by the relatively
Parge 5 f ot celokdRSt RETRARt 10§ BPERAPAHIER EBAPPECRRT PRUASEPAst |ocking

portion 155 eadagedath Afeud il SlinE 9AG WoROLLAS™E AN He second

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



engaged with the second engaging portion 6 are effective to prevent the ink
container 1 fromrising 10 away fromthe holder, and therefore, the
restoration of the elastic nmenber is suppressed, so that nmenber is kept in
an appropriately defornmed elastically. On the other hand, the pad 102 and
the connector 152 (el ectrical contacts)‘gre made of a 15 relatively
rigidity electroconductive material such as netal to assuring satisfy

el ectrical connection property therebetween. On the other hand, an
excessive contact force therebetween is not preferable fromthe standpoint
of damage prewgatéon and sufficient 20 durability. In this exanple, they are
di sposed at a position as renote as possible fromthe ful crum nore
particularly, in the swihghadaedef arianigementsiand abunthag nk cont ai ner,
in this exanple, by which the contact force is mnimzed. 25 In this exanple
of the enbodi opatatibe asebthentfot@Opreferaipbsetn othatesucttlaned surface
connecting the bottomside of the ink container 1 with 46 the front side of
t he i nk cont anembet, inaekbbgtiatlinedeformed pyrthenrebhat el ywekargéthen t he
bal ance of forces only at the contact portion in the state that pad 102 is
cont act ed & o force onEanrthies Muniuidictaners: isuf dre admpledigd etihen of
mounting, is considered, it is such that reaction force (a upward force in
the vertical T#rsecleehRingpprredionylhecergngied vt thsbhe ofirst

engaging portion 5 and the second locking portion 156
engaged with the second engaging portion 6 are
effective to prevent the ink container 1 from rising

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

On the other hand, the pad 102 and the

connector 152 (electrical contacts) are made of a

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

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

25 In this example of the embodiment, the
substrate 100 is disposed on the inclined surface

connecting the bottom side of the ink container 1 with



the pad 102, balancing with the nmounting force applied downwardly in the
vertical direction, involves a 10 conponent 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 nmounting conpletion
position, an addition of ink container mpunting force for electrical
connection 15 between the substrate and t%e connector is small, so that
operativity nmay be quite low. Wen the ink container 1 is pressed down
toward the nmounting conpletion position where the first engaging portion 5

i's engaged W {heCAcbn Pt Hede SHCLRO SOEOSCH AN ND, PRAhE PP, BadNghd he second
| ocking portion 156 are engaged with each other, and there arises a

conmponent forggrhdrfposeishi thésebdewdad. 1§ e tHNdL@MRCIE 152) paral | el
with a surface of the substrate 100 by the urging force. Therefore, a good

25 el ectrical fepB8eCOHNDH Rt OPRE t Yo Badt Oyod cetomnihn atiselr €6 teélpetat he
conpletion of the nounting of the ink container. In addition, the
el ectrical copaéclongid7cpotacbedi soatha gasnécor hlfh fmmedidtebptt om side
of the ink container, and therefore, the liability of the |[|eaked ink
reachi ng tsherbeferenthé. compléatsornbbdnowmting hes i ednsidenadiction openi ng
107 is disposed in the 5 bottom surface of the ink container adjacent the
first engagi hg purhi that, raeadtite pexcaobaivpwispobercetin hehe corner
portion the front side away fromthe first
vertical direction) applied by the connector 152 to
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 between 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. In addition, the electrical connecting



engagi ng portion, so that user can be protected from the ink at the ink

I ntroduction opening 107 during the 10 nounting and denounting mani pul ati on
of the ink <container. In this manner, the structure and arrangenent of the
el ectrical connecting portion described above is advantageous fromthe
standpoi nt of the magnitude 15 of the reguired ink container nounting
force, assurance of the electrical contact state and the protection from
contam nation with the | eaked ink. As described in the foregoing, the ink
contai ner can be assuredly nounted at the correct 20 position in the
recordi ng devpeetidh higsati appesitisnchigle, froom the séttde eidectaf cal
connection is assured without influence to the operationality in the ink
cont ai ner nouthé ninkycohmtatheppsand othefefdme , cidnd actapiblditeg dfhethposi tion
descri bed above. In 25 addition, the visualization to the user is inproved
by di sposi ngleakedi spk ayepohingnthire hisnsnall he In gitis fempodimendni tti ng
portion to the outside, at the upper 48 part of the front side (the side
havi ng t he | atlk® inkvinyjreodugehion nkpewinai Wt ightiepesed I ritkeure of the
present invention is effective to provide various _inprovenent. 5 The
structure 5of Paetamuparfigeporti baetbrkipentaime #liasrnt i the Hel¥st st

enbodi nent or the nodified, exanple_is not limted to that shown in Figure
11. engaging portion 5, and the pad 102 is disposed at 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. In

25 addition, the wvisualization to the user is improved by
disposing the display portion which emits the light

from the emitting portion to the outside, at the upper



Referring to Figure 16, the description will be nmade as to this point.
Figure 13 is a perspective view 10 (a) of a recording head unit for
receiving ink fromthe ink container to effect a recordi ng operation
according to anot her exanple, and a perspective view of a carriage usable
therewith, and a perspective view (b) showing a state in which they are
connected with 1is each other. As shown HV (a) in Figure 13, the recording
head unit 405 of this exanple is different fromthose (holder 150)

descri bed hereinbefore in that it does not have the hol der portion

correspondi ngpbprtHe (K RPokPNspaLC] thé OPasi KigvidderRecPaEch ocki ng portion
or the connector. The recording head unit 405 is simlar to the foregoing

one in the otfgvefrfsPeCtie 1MR OGhtOMes] darHdi¥RAe | SthRiVRtERA o# th an ink
i ntroduction opening 107 to be connected with the ink supply port 7. 25 The

rear side thetrefpr&sPfiovigednvidon iHeefféstivée OEki Pigopndéd i wiriddds and the
back side is provided wth an electrical contact portion (unshown) for 49

signal transnisprovemé&ntt he other hand, as shown by (b) in Figure 13, the
carriage 415 is novable along a shaft 417, and is provided with a |ever 419
for fixing the recor dheg st rueachneniof 4Me, momhtdmgepeattiionalfocothact portion
418 connected with the electrical contact portion of the recording head.
The carriage #4185 ¢centaimeprini the flrst embodiment or the modified
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



a hol der portion corresponding to the structure of the ink container front
side. The second | ocking portion 10 156, the connector 152 and the w ring
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 nDuntiﬁg portion for the ink 1s contai ner
is established. In this manner, through the nounting operation which is
simlar to the exanple 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 tbe&gnahneéectnsmib8ion20 are established, and the nounting
operation is conpleted. 1.4 Recording Apparatus (Figure 14 - Figure 15): 25
Figure 14 Figure 14 shovihearpothdmrrhapbeaarsd®wiofbyan(bnkin éiguretk’, 200 to
whi ch the ink container described in the foregoing. Figure 15 is a
perspecti ve 50hei earvfiaghedpbi Asemovabhhi ahongeanahaths4dibl gndover 201 of
Figure 14 is open. The recording device is applicable to the enbodi nents
and nodi fi ed exawpAed wikhch weverbélleferi béying| e Be@@rdhbBdn in Figure
14, the printer 200 of this enbodinent conprises a main assenbly, a sheet

di schar ge &raje283unitt A85+r 8RE 3ndelertrheatmrantasteRpriiioandddt omatic

sheet feeding device (ASF). 202 at the rear side thereof, a main assenbly
cover 201, connected with the electrical contact portion of the

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



10 and ot her case portions which cover major parts including a nechanism
for scanningly noving the carriage carrying the recordi ng heads and the ink
containers and for effecting the recording during the novenent of the
carriage. There is also provided an 15 operating panel portion 213 which
includes a displaying device which in tyn displays states of the printer

I rrespective of whether the main assenbly ™ cover is closed or opened, a main
switch, and a reset switch. 20 As shown in Figure 15, when the main
assenbly cover 201 is open, the user can see the novabl e range, the

nei ghbor hood vheweof e Chr Dt &t e5n taei dlecetidli Mg n heesemtiy d&rerind the ink
containers 1K, 1Y, 1Mand 1C (the ink containers may be indicated by
reference 25 znarestl Fidlirenly herepenft ahd arecivfilnicideyicd st hi s

enbodi nent, when the main assenbly cover 201 is opened. A sequence
operation i s applieabbettsothdatmicadinames 54n@0bod £ hed oseampkés y conmes to
the center position ("container exchanging position”, shown in the Figure),
where the usevhian Wbli heeidiscoibedneelewchangi ng operation or the like. 5
In this enbodi nent, the recording head (unshown) is in the formof a chip
mounted td the recold showdadnudiilgurgs ldgothes padaites 200 o thdspecti ve

i nks. The recordi ng heads scan the recording material by the novenent of
the carriage 9@g9d1ment comprises a main assembly, a sheét

discharge tray 203 at the front side of the main
assembly, an automatic sheet feeding device (ASF) 202
at the rear side thereof, a main assembly cover 201,

10 and other case portions which cover major parts
including a mechanism for scanningly moving the
carriage carrying the recording heads and the ink
containers and for effecting the recording during the
movement of the carriage. There is also provided an

15 operating panel portion 213 which includes a
displaying device which in turn displays states of the
printer irrespective of whether the main assembly
cover is closed or opened, a main switch, and a reset
switch.

20 As shown in Figure 15, when the main assembly
cover 201 is open, the user can see the movable range,
the neighborhood thereof which carries the recording
head unit 105 and the ink containers 1K, 1Y, 1M and 1C
(the ink containers may be indicated by reference

25 numeral "1" only hereinafter for simplicity). In this
embodiment, when the main assembly cover 201 is opened.

A sequence operation is carried out so that carriage



10 during which the recording heads eject the ink to effect the printing.
The carriage 205 is capable of slidable 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
mechani sm thereof. The recordi ng heads %qrresponding tothe K, Y, Mand C
(bl ack, yellow, nmagenta and cyan) inks ejéct 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

mechani sm i nchesli 19 2uPaReE 1 6LETH Nebomied |65 , tie dwpter Bohagi ng rol | er and
so on to feed the recording material (unshown) fed fromthe automatic sheet

f eedi ng devi ce"2dRtaDnéheesbrahgihgcpasieionty 8A3wn2inThier Fdgudieng head
unit 105 having an integral ink container holder is detachably nounted on
the carri age wikdbe tinel tber rempedd i tiee | ik coonitaa s excrandithglet achabl y
nmounted on the recording head unit 105. During the recording or printing
oper ation, theperabichnorhelael Etle. t he recording material by the
above-descri bed novenent, during which the recording 5 heads eject the inks
onto the rsecordi ng ndieitihdls epbedimentt hdheetecairdadnonhgadi dt h of the
recording material corresponding to the range of the array of ejection
outl ets of theuRgke¥R) niS htadthe nfern ek a phindyurtednta @nni ng

operation and the next ) .
recording head unit 105, corresponding 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



10 scanni ng operation, the paper feeding nmechanismfeeds the recording

mat eri al through a predeterm ned 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 novenent range of
the recording head by the novenent of tQﬁ carriage, there is provided an
ejection refreshing unit including 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 predeterm ned tine

intervals, andegdéhsbdy afd@ttd® dhethelrasdidithPrieassuniticiosl ng the
prelimnary ejections or the like. The recording head unit 105 having a

hol der portion for eaghnignkheotreador@ing, ofrs pphiatidgdoperAtaon?25thannect or
corresponding to each of the ink containers, and the respective connectors
are cont act edrécotdiengateadfstdme thdsteadrdingvmalesr ol thye thek cont ai ner 1.
By 53 doing so, turning-on and flickering of the respective emtting
portions 101 akovéedesexikéd cuovemert ordemnteg wiidh t the prectd&ing ned
sequence executed by the recording device. Thus, the infornmation relating to
5 the statse dieade ¢iectobhai ks camtpethwtre¢cepdingpratepiert fical |y, after
the position of the container_exchange, the emtting portion 101 of the ink
contai ner 1 coffechi HRe sheferdipanen o Whdth of jkhe tXpeReAHI or fli ckered,

and the event can be_ observed )
material corresponding to the range of the array of

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. 1In 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



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 exanple of
control of the switching of the emtting portion, when the ink container 1
is mounted to the correct position, 15 the emtting portion 101 of the
container is lighted on, by which the uggr can observe the event through
the light 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
cont ai ners f adodrndesopi tuasisegday aidlef lickdmriolg mff cihd tduwprughitene fl exi bl e
cabl e 206. The light receiving portion 210 having the light receiving

el ement can bemidi Sirgs bzt ereent0 X rarerle Zprporaliled vin dredoardagppssite the
posi tion where the above-described refreshing unit is provided. By doing
so, the enittWwkigh phe ipvedouermingd Ra@Endreederitsd B pihg portion 122 of
the ink container 1 passes by the Ii%ht receiving portion while the

carri age 205 Fecorinhfenirr « h&hasi-t 8¢ AnGRrmaddobe red@diR®@dtey the i ght
receiving portion through the |ight gquide 5 portion 121 and the display
portion 122. (P EEERiQE e t’n“égpﬁ INGT $fan Re ARYiERA 205 when the

light is received, |t can be . discrcim nated as.to whether or t an ink
cogtainer 1 is nount 88T&n§PEF EFEEV'OFEﬁGF §Pﬁeppﬁ&ié8ﬂtﬁfnggel i s nmount ed

at the Correcéo %Eﬁﬁéf”%xchange, the emitting portion 101 of the

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. 1In 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



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 Enbodi ment to acconplish 15 both of themw || be

descri bed hereinafter in conjunction mﬁ% a third Enbodi nent. 2. SECOND
EMBODI MENT (Figure 16 - Figure 20). 20 In'the foregoing Enbodi nents and
classification is, the light guide portion 121 is extended upwardly from

t he nei ghborhood of the emtting portion 101 to the display portion 122
which is | ocaiishidy tpertign ¥auw.ofl heheleisk iquntdingst |1 heagwadle s to
exanples in 25 which the display portion is |located at a position which is
nore conveni ette thidhte mesmsiviiie santel on afteirlen cethen weaarmilagea208 tits t he

f oregoi ng enbodi ment 55 are assigned to the el ements having the

correspondi ngnov¥ingit ianmd , ttencenittefet Hidhed closdre ptearisvddrbysddte el enent s
are omtted for sinplicity. Figure 16 is a schematic side view illustrating
5 function oflidgiet |Fegaivindeporidnritirandhidhenight guildecont ai ner
according to the second enbodi nent of the present invention. In this

enbodi menf, tBPRITIGght12]1 anfdiitthel ks aheartan nedpdin ide %D the

di splay portion 322, and a light guide portion 321 for 10 observation of
the user is & RRPIVWETAY W tHeraEE1ag6H A A dde dekIderd s he 1i ght

ui de portion 321
9 P received, it can be discriminated as to whether or not

an ink container 1 is mounted and/or whether or not

the ink container 1 is mounted at the correct position
10 on the carriage 205. Thus, the display portion 122 not

only functions to present the information to the user

but also functions to contribute to the detecting

operation and the control operation of the recording

device. A further preferable Embodiment to accomplish
15 both of them will be described hereinafter in

conjunction with a third Embodiment.

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

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

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

reference numerals as with the foregoing embodiment



and the front side wall surface of the ink reservoir chanber 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 exanple,
the display portion is disposed at the top of the front side of the ink
container, that is, the side having thesgatch | ever, as with the foregoing
Enbodi nents, so that it can be easily observed by the 20 user. Wth this
structure, simlarly to the first Enbodinent, the Iight can be extended to
the display portion 322 while suppressing the attenuation all the [|ight

i nci dent fronutdeaesidhédotPOotié 0N ditdn t MHBOMES , t 1S dderds@bria Ong de portion
321 is curved so as to direct the display portion 322 toward upper right in

the Figure, fhectiscpsayapdrthendSeiead des@asptormbsesyesuddd by the user.
Figure 17 is a schematic side view of a nodified exanple of the structure
of Figure 16.elemehts sarerbomi teed ,féoosimpikid¢iigght gui de portion 321 is 5
curved, but the high is lower than in Figure 16, such that end surface 310
i s opposed to the badlgsirge 16f ist e sshppaticngidentvdewldildusérpadingcul arly,
of the operating portion 3Mwhich is the portion to be manipulated by the
user. At Ieasfungelioperfitthg) LDahbraubie IMBEiemerreipbied ion eber 3 in

this enbodinent is constituted by a light transmtting
ink container according to the second embodiment of

the present invention. In this embodiment, the 1light
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



menber in this exanple. As shown in Figure 17, in this exanple, the |Iight
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 menber 3 constituted by the light transmtting nmenber is |ighted
up. In other words, the 20 operating portion 3M per se functions as the

di splay portion for providing user with the information. This exanple
provi des the same advantageous effects as with the first Enbodinent. In

addi tion, ackyprtheguserthese features exanple, the operating 25 portion 3M
which is to be mani pul ated by the user is |ighted up, therefore, when the
user is to be pronpt &lgufrer 1gxdisamgschemaltdci sikdeontewner, at he obj ect ink 57
container can be to directly recognized, and the ortion to be manipul at ed
for the rmounthedibied dexampbei @f b‘ﬂetﬁ'@rlﬂﬁku%rﬁ%il%éi%r%alfﬁ beldirectly
recogni zed, too. In the order to nake the light nore 5 visible at the
operating porthbs SRpodieenber 80P ngthpolighh IMIRPHELIPDVIHed i th a
portion for scattering a proper amount of |ight, The structure of bending
the opticdl aXPEved. BibetheRigRat® %‘P\‘éeﬂi%‘g%y”bo?%ﬁ“b’ﬁeijsf; not9¥R nited to

10 curving thg, | ol 404,08, RO L1 6 o The,HeSETI B0 WALL oPg e as o this
the supporting 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



Figure 18 a side view (a),
container which is a

a front view (b) and a bottomview (c) of an ink
| i qui d contai ner according to anot her exanple of the

15 second enbodi ment. The position fromwhich the Iight guide portion 450

extends upwardly is substantially

the sane as with the foregoi ng exanpl es,

but the light guide portion 450 of this exanple is not curved but is

substantially extended straight.

An 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

porti on opposeoitaimer beak ts¢ deo aditdret Dperedtodioizexd) tarod @M i s hi gh, and
the portion opposed to the 25 front side of the ink reservoir chanber 11 is

| ow.
wal |

Bet weernpétieidn ghd tgeli mbeen jyoulatosd 456 arlde trheustuii@oer of

the front side

of the ink container 1, there is 58 air space. Wen the |ight guide

portion 450 id&isneneyiag|gf nthelethkicontainens ecarndse niivgctIe i nk
container 1, the whole nenber is constituted by a light transmtting
material. 5 THecegRtZedt i 6Po wi IIn Hhenwddleds tioo maike trer Jdgivte M@ t he
function off the |ight guide portion 450 of this exanple. Figure 19 is a
schemat i ¢ 5si delsibley 35) thedPRRrahing RArti e 3%) Yre LRRFBFIMArt of the

| ight guide portion to illustrate the function of

portion. As sPORHLPR MUY Prgyupeevideft wighia Rexeton for

scattering a proper amount of light.

10 the |ight guide

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 450 each extended up fromthe position where the bottom side end
surface is opposed to the emtting portion 101. Therefore, when the
emtting portion 101 15 enmits the light, the light is guided fromthe end
surface of the bottom side of the |ight guide portion 450 to the inclined
surface 451 at the top end portion, andsigs reflected by an inclined surface
451 to reach an operating portion 3M Simlarly to the exanple of 20 Figure
17, the structure of this exanple is such that Iight fromthe enmtting
portion 101 di sposed at the bottomside of the ink container 1 is guided to
the operati miponaes. 3When digh lilght) ogidegpogéipsr #58n1s450, and
therefore, the user manipulating the 25 operating portion 3Mnaturally
recogni zes t Hentegreajelemakied iwg fdie atey K39 e @& Hd 9 AlK cont ai ner 1.
59 The preferable positional relation anong the |ight guide portion 450,
the inclined SRtaEReTEH. e hRleRIMRely o rtasiF HoHted ¥l fol lows. It is

preferable fromthe standpoint of supplying a |arge 5 anount of |ight that
in order for %%ﬂpﬁiEﬁﬂniﬁi%Eiﬂﬁtﬂptﬁﬁiéggﬁtting portion 101 to be guided to

por ti on 101 i oppostlit BoERE BYdORLPEEZe 8 "R ke BoFPoRlSi de of the I ght
oo P SRl AR S P g, A WA of e
450 of this example. 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
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 1light, 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.



456 of the light guide portion 450). In order for the light reflected by the
I nclined surface 451 to snmoothly 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 light;g guide portion 450 which is
integrally nolded with the 20 ink container 1 is made 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 nEThe prefemdiblelpd8itfonalneailbyiequatmong 4Be Thus, the

i nclination angle relative to the 60 optical axis (= incident angle) is not

| ess than 43.1light t¢ubde ripadiiamt45Q hethacingltnedh sugface A5 angd sati sfy
the condition of the total reflection. By doing so, the |light guided by the
light guide poreiemibtusd pertinml 19l raxfe eas eipblovshe ilitcHisned surface 451
and is directed to the operating portion 3M so that visibility is

i mproved. Fi RFRESTAPLE sLBoMetRe @\'}3?&}1’% % rompPlyEg qpdaxge the side

view according to a npdjfi.ed exarrple 0 of the structure of Fi uge 18. In

this exangl e, 3Pt ¢htlighte %‘?t*rrbrfmﬂﬁ)r i 5O MG detohy e

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

Thus, the inclination angle relative to the



separate fromthe ink container 1. According to this exanple, the ink
container 1 and the |light guide portion 450 can be nade of suitable
materials, 15 respectively. In the case that ink container 1 is not nmade of
a light transmtting material, an opening 32 is fornmed in a part of the
operating portion 3M Through t opening 32, the reflected |ight fromthe

I nclined surface 451 of the light guide portion 450 is 20 received by the
users eyes. In the exanples of Figure 18 and Figure 20, the inclined
surface is so set that angle (incident angle) relative tot optical axis
gui ded by theoptiddl gakie (parnciderdStanglequiad ot tlessandlan (43| ecti on
angle) 25 of reflection toward the operating portion 3M Dependi ng on the
materi als or Imethikeenbadimeney the imprlipstiomangle ds t4b°satesfy t total
reflection 61 condition. 1In order to efficiently reflect the light, the
inclined surfsabishy the coorsditinredbythe nutal ateflwdtidnn i n§ya hi gh
refractive index or a high 5 reflectance, for exanple, netal foil or the

li ke may be $oir%.sdbrideveekighth gndedrbwlthe nekghte guitde qarttidmg portion
3M of the supporting nmenber does not_ function as the display portion, but
the | ght Sgui 40 pbs {FRFALLY 450E ] ackad dniedne one Howed | S FaGhedSE han |

operating portion sinilarlg to Figure 16 exanple, in which the
and is directed to the operating portion 3M, so that

visibility is improved.

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

10 of the structure of Figure 18. 1In 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



di splay portion is provided by the top front portion of the |ight guide
portion 450 adjacent the inclined surface portion. 15 3. TH RD EMBODI MENT
(FIGURE21 - FIGURE 27): The user possibly |ooks at the display portion in
various directions depending on the position of the 20 printer or the like,
and therefore, it is desirable to emt thﬁ light in a wider range fromt
di splay portion. On the other hand, the display portion is not only for
t he user observation but also for the ink container detecting operation the
control of the operation of 25 the recording device, and therefore, a |ight
receiving poténdit?d®.is provided in the recording device as shown in
Figure 15. 62 For exanple, when the carriage 205 scans relative tot |ight
receiving portion 210n ohrdernkto edftigiratdyamefdecthéhei dpohy.pbhei on passes
by the light receiving portion 210 sequentially. During the s passage, it
can be checkebth@hbnedrsura¢aknayieaisenstititedhmt@diatentml correct
positions, respectively. Mre particularly, at the timng when a certain
i nk cont ai ne#xhibitirg a2 higle refFackieiAMRK RFtadMIN0, the emitting
portion of the ink container containing 10 the ink of the color, which
cont ai ner 5i s E%HIREEIP TR B ppErERlet T hoett AF 1ERS nbikD e | ght
receiving portion 210, is actuated to light the

be stuck.

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.



emtting portion on to emt the light fromthe display portion. If the

| ight receiving portion 210 receives is 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, andfﬁronpt the user to open the main
assenbly 20 cover 201 and renount the ink container at the wong position
by flickering the emtting portion or display portion of the wongly
mounted i nk container. By doing so, the inconveniences that col or
reproduction i s not Faropsampdegusdenl thee cartraageuzofosiechnsg of the ink 25
contai ner or containers, and the inconveniences that no warning is provided
~for the ink coelatitee to thltghttbheceirking mdmorion a0 a Wae nimlg i s
erroneously 63 provided for the ink container containing a sufficient

anount of thecomkainees | aght or ethe vihsplhay tpont a0 pretes Yy sther i nk
cont ai ner detection or control is fixed in the 5 apparatus, while the ink
contai ner is tholtecHeopiviRegd Rartieme2bhosedeepiirbied, Daydnohdhef ore, the
positional relation relative to the display portion of the ink container is
constant dur i PgStage del BcERRgPe opre et divheiher nthe r s FOnt31ReTHr ef erabl e
that 10 display portion_emts the light wwthin a snall range . as |long as the
mount i ng t ol eFERCROBRteReat| HRE COBEEFiPRSHBIIRDNn TESRESLIERBY ui ng devi ce

;
permtted, 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



so that density of the light quantity directed to the |ight 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 wll be nmade as to the
enbodi nent which is intended to 20 neet the contradictory requirenents.
Figure 21 is a side view (a), a top plan view (b), a bottomview (c) and a
front view (d) of an ink container which is a liquid container according to
a third enbodi nent of the present invention. In these 25 Figures,

desi gnat ed bypis&@idesd afdrx gitie ginkdecquordimer ddntghinigg de sufificismtilarly to
the foregoing enbodinent, an end surface of the bottomside is 64 erected
froma positiamdniciony thee i tting portion 101. Referring to Figure 22 and
Figure 23, the configuration and the function of the light guide 5 nenber
of the enbodi ment w Thepdigbhicreedvipggpestioni 218 yerdnéiercsuehd pl an view
(a) of a recording device on which a plurality of ink container 1 shown in
Figure 21 arel®ar¢orbpingy) deteqielrn iQr \ﬁ‘équ%)lﬁ 1§38 ¢ ak1 rid@ he i nk

contai ners facing the Ii‘%?_t 10 receiving portion provided at a_| ower
position &f tHRPAIATHE er"nigs |8 nk £90 ¢% FoHFLshakithe cyan

container 1C 2 MPISL' 2§ e PEdcdte & hift Yild ¥ ore, 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



container 1Y are particularly noted. The ink containers are juxtaposed in t
w dt hwi se direction of 15 the ink container, nanmely, 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 bottom of the
light receiving portion 210 (Figure 15) (4isposed in the 20 printer, by
novenment of the carriage. The |ight 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 ehectednfiroy 25pdsitiomn ofadimdtthe ghmittimgtpontiondirection in
the Figure), and a portion (portion A) projected froma central portion of
the portion BlDh.a direction 65 perpendicular to the scanning direction
(vertical direction, y direction in the Figure). The light guide portion
of this exanple is i Refleerfiggntef Figuae RaAviand FdgurehaSed tbeoss-section. 5
Figure 23 a schematic side viewillustrating functions of a |light guide
portion of ancPhkigarehieerandetiei Herctior ¢firthe2light sguideire shows t he
state in which the light emtted by the emitting portion 101 is incident
on the |ight BePberpefttha embodimempuyibl Pe d8S¢REPedght gui de portion 550

to reach the top end_portiaon 552 of the Igggt ui de pontioq, wh%re t he
light is emergent to IS d€ aasoheat &O%yplan view (a) of a

recording device on which a plurality of ink container
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 cafriage 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



arrows 511. In this exanple, emtting portion 101 is disposed at a position
facing to an intersection is between the portion An and the portion B of the
T-shaped cross-section at the end of the bottomside of the |ight guide
portion 550, and t light emtted by the emtting portion 101 is directed to
the portion An and the portion B of the |ight guide portion 550. 20 Here, a
rel ative positional relation of the IigﬁP receiving portion 210 fixed in
the recording device relative to the ink container nay vary due to the
assenbling tol erance of the mounting of the Iight receiving portion 210.

More particul gétyend£E€LAF NHot PhaSs Eafihli €y 28ird Ot ion hevaleyigdions may arise
in the carriage scanning direction (x direction), a perpendicular

direction (y direction) pedpesdtLohain 66hé eiglte) andHehd idjhtefuide

per pendicul ar to the sheet of the drawing of this Figure (z direction).
Accordi ng topbohtsornbddihkstexampleonsi fnr e ofionh dfeal redthavingle portion
550 permts the deviations in such 5 directions and still permts correct

i nk cont ai nera Tteskapedgcopesaseohidénr di scrimnating the properness of the
state of the nounting of the ink containers and the properness of the
mount i ng PFositions tFdigine 2tha dehnematde isdidenhyiewdilddasitgatiiog nfl uenti a
10 to the change in the distance fromthe top end portion 552 to the |ight
recei vi ng porfvpat2aons apf anhdighbtreuidefpeehion| of ;ar hinkctertatnent ensity

of the Iight .
described in Figure 22. This Figure shows the state in

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

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

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

20 Here, a relative positional relation of the
light receiving portion 210 fixed in the recording
device relative to the ink container may vary 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



fromthe top end portion 552. However, an appropriate threshold setting can
be set to permit the change in 15 the light quantity within the range of the
tol erance, so that deviation of the light receiving portion 210 in the z
direction is not a problemin the ink container detecting operation. The
deviation in the x direction is acceptablg 20 by the light receiving
portion 210 continuously receiving the Ilght 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 devi ati on ofhéhet@) andhthe atirectiprppdrpendiculer xtditleetsloeet t he | i ght
em ssion and the light reception are carried out wthin the range into

whi ch t he devofattlvm dmsawikenof7thig Fepoorintz diredit dn t he Acdorddmigai ner
detecting operation can be properly carried out. The portion An is
effective to peothhe embedimemt vathe quetlgurdtign oh thewigh®f change of
the received light quantity of 5 the Iight receiving portion 210. Therefore,
it is p035|b$@l@%a&°¢¥ﬂQﬁnéﬁQkﬁ%ﬁm¥ﬁﬁ(ﬁ & REPATRORY IR At the detection
of the peak, the subsequent em ssion timng of the emtting portion
101 for tHe @Ib?"é‘é'ﬂ?@soil‘é‘?aﬂ&’rl W'b’etsao‘f‘{ﬁtfeéﬂt Wvﬁ‘ﬁ%‘@ﬂfer 10 devi ati on

in the x dqugtlon IS coqgensated for(i effegt tLhtherm)reIi i f the
portion A hasd§) %}iﬂ% OB tion for 1scr1m1na ing € properness

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

within the range into which the deviation is taken



the y direction, which is not |ess than the position tolerance range of the
| ight receiving portion 210 15 nounting in the y direction, the |light from
the top end portion 552 can be received. By doing so, the deviation of the
i ght receiving portion 210 in the y direction is accepted to such an
extent that ink container detecting opergtion can be carried out 20
correctly. Wth the decrease of the length of the portion A the density of
the light emergent fromthe end of the |light guide portion 550 increases,
so that Ilight quantity received by the light receiving portion 210
i ncreases. Byintw sacédnt nfbyewickclof tiext aikatora ihieat Wddlasrcteing M nim zed to
assure the ink container detecting operation. Thus, the length of the
portion A caspécabiaperdy belproperln consielkrati on Thle pleertd®nmdont i ng
position tol erance of the light receiving portion 210 and the preferable
| i ght quanti tis retkegive bjo tpreovidmta reaximumgrapbie i (reakiozalyek he ot her
hand, top end portion 552 of the 5 |ight guid%ﬁ£or;ion (display portion) is
| i ghted on orinf3jegkeredotiperangerehgehefreerivetk Eomtigantier ofexanpl e,
and i s observed gﬁithe user, Therefore, the energent region is desirably so
wi de t hat SusetP@ahiatbokee®iying rBeF vAeR otkl podherefeTa dadr il6us angl es. 10
The above-described. portion, An is effectjve tg ern1t,.$H§Per,detecting
operation of ?%st‘lgttlF%Ee}%i?@nsb%‘?’ﬁB}Prbf e'ﬁé‘?:tl??fgn di ¥ <Son and the
the detection of the peak, the subsequent light
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 light 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



configuration. On the other hand, the portion B can provide a sufficiently
w de energent region of the is light by selecting the dinension and the
configuration. The top end portion 552 of the |ight guide portion 550
extends also in the widthw se direction of the ink container 1 so that
l'ight can be enmergent widely in the wi dthw se direction. By this, the
visible 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 light guide portion may be different if the configuration and the

di mensi on ar em@dnsingepesieiloh htd lenangendf | tightlhght teperwningorti on 552
is enough. The top end portion may be other than the T-shaped. 69 Figure 24
is a schenati porbpopl 2h0vardy the | psefarable ahbgivergeambpty nécaived
configuration of the |light guide portion. Figure 25 is a schematic front
view (a) of ab¥etbedlihghtieveéceiwhighpenti¢es2k06 plurality of ink containers
1 shown in Figure 24, and a schematic view (b) illustrating the ink

contai ners facing t 1o Ithghtothegeibandy Fom i W\ﬁll&@d 522 &% &her  position
of the printer, while the carriage_is noving ?ure 26 is a schematic side

V|em/|IIu§ira@Fﬁ§t19ub@ﬁaDPBF1%$ fﬂbsb%§ﬁ1P%¥t}ﬂ% dbﬁc%i%ﬂF%ﬂt%% ?¥ ght

gui de portion R k ence with the Ilgh_ QUIde ortion shown in Figure
24, (a). ickere up n shortage of th contalner, for

example, and is observed by the user. Therefore, the
emergent region is desirably so wide that user can
look at it from various positions at various angles.

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

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

20 increased.

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

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

the T-shaped.



The configuration of the light guide portion 580, simlarly to Figure 22,
has a substantially 15 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 B in a direction gerpendicular to the scanning 20
direction. The light 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 consti t ut ed Hiyguwre@4 iign & sthemdatdditog pdapherissanni ng direction
(x direction) as seen fromthe front, and a portion D extending therefrom
in a directiohlpespeatiingl anothercesampleéveftacadnfiigeratboniof (Bheof Figure
25, z direction). In Figure 26, the light emtted by the emtting portion
101 is inci dehigbh gﬁédﬁlgﬁrtggpde Berurer 586 2 ischamaled ifrany i ght gui de
portion 580, is reflected 5 by the inclined surface 582, and is energent at
the front of VAW {RénPEfspdEeEPrahRg| ARVEGAt WRAER CRFFE®EhANd side in Figure
26). The |ncI|nat|on angle of the inclined surface 582, simlarly to the

f or egoi ng,> i sPLBFahdtY| BEsipkafoRFALPEES énﬁ?%w?olPOFbQBQ?d%4th%n ot al
el eett on Of ot henuhdlh O 85.BY 1115 LaaGULde POL1AgR8B0erL 1 the 1o

facing the light 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 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



exanple, it may be approximately 45. As an alternative, in order to
efficiently reflect the light, 15 the inclined surface may be constituted by
a nmenber exhibiting a high refractive index or a high reflectance. For
exanple, nmetal foil or the |like may be stuck on the inclined surface 582.
In this exanple, the light receiving portjon 20 210 is disposed such that
energent 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,
simlarly to (her2bchoregpetfiorCLRr (la Ngof OFifhiBe EXRPL editOStidmE.
configuration of the light guide portion 550 permts the deviations in such
directions and still Imeriidure’26Gorthectl iighit emittaiede bydehec emig tdper at i on
for discrimnating the properness of the state of the nounting of the ink
cont ai ners angothiopr dpér hesgncfidentieonowhiei Ag ghdsiguidies pdidrietrno.58) Her e,
the deviation in the y direction corresponds to the deviation in the z
direction in theguidedgbnny btkahpl euidedpostion| @80t i &$ refieetedhange in

the di stance fromthe emergent position of the light to the light receiving
portion 210, butthaeipedinedopundace 382epand| &S bymerdepbraprtdee threshol d
setting to permt the change in the light quantity so that correct ink
cont ai ner det 8EPRRgOEpERat fHANfsside of the ink container

(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



acconplished. The deviation in the x direction is the sane as 15 the
deviation in the x direction, and can be accepted by the Iight receiving
portion 210 continuously receiving the light of the top end portion 552
while scanningly noving the carriage with the emtting portion 101 of the
ink container 1 emtting the light. 20 F ]Fhernnre, 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 |less than the nounting position tol erance range

25 of the |igbbrieeei YhRUcHAthiABr240teBtiRg Bpdra€Léhopor the light from
the top end portion 582 can be received, so that nounting of the |ight

recei ving por@isor2hdnating the prdpeenésonof sthecepavdl ef ahd the positive
ink container detecting operation is acconplished. Simlarly to the

f or egoi ng examphetibhpeofdihenshknconbalngus abndnthadpoopeéhresskefof the 5
respective portions D, E can be determ ned in consideration of the operation
of the |ight tbBeemgungingoposbdhiand thereter's observation. In place of

provi ding the display portion by the top front side position of the |ight
gui de portion 10 580eatfer eche |deyhitatiioreduy ghet v digeatdlomed surface 582 is

di sposed behind t operating Qortion 3M of the supporting menber 3, as shown
in Figure 27, Ce8TefRpnds to the deviation in the z direction in the

foregoing example, and is influential to the change in
the distance from the emergent position of the light
to the light receiving portion 210, but the deviation
10 is 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



the operating portion 3Mfunctions as a display portion simlarly to the
exanple of Figure 19. 15 Simlarly to the exanple of Figure 20, the
operating portion 3M may be provided with an opening, through which the
reflected light fromthe inclined surface 582 of the |ight guide portion
580 can be observed. 20 4. FOURTH EMBODI NENT (FIGURE 28 AND FI GURE 29): It
is desirable that user can correctly det€rmne the ink container fromthe
di splay portion of which the light is emtted. If the emergent light 25
quantity is too low, it is not easy for the user to detect the light. If,

on the other hpadz bBheeetebgens abt@ptapuant ahil tBel posheige, ihke
di stinction between 73 adjacent liquid containers is difficult. The sane

applies to theohtghhetedetegtbhgngobpenatidhr €s pacomplishéd, the |ight
receiving portion mght receive the light froman adjacent ink container
not 5 the intended i rddincidrdiyneare thHee fitersgyaiptd erxamplle beheade as to an
enbodi nent in which the energent light fromthe display portion is properly
recei ved by tHémgseionndconfigupgtibe anghorrthei kikg pbrthen. 10 Figure 28
in addition a perspective view of the ink container which is a liquid
cont ai ner aaccoedbagtive narsibodi RenE oanthe getsominedvéntion. Figure 29 is

a side view (a), a top plan view (b), a bottom view (c)
consideration of the operation of the 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
4.7 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 light

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



and a front view (d) of the ink container showm in 1s Figure 28, and a top
plan view (e) and a front view (f) of the ink container wwth the cap nenber
omtted. The structure of this exanple is basically the same as with Figure
24. The light guide portion 580 has a substantially T-shaped cross-section
and has an 20 inclined surface 582, and s extended up for a position
opposed to the emtting portion 101, so that |ight is energent fromthe
portion (the portion corresponding to portions D, Ein Figure 25) which is
at the front top side and which provides the display 25 portion 585. In this
exanpl e, a preddgaeemtnddqupdncogta2férssisodiEfiioppbsedrhe ddme di spl ay
portion 585, and the periphery portion of the display portion 585 is 74
covered so asapalneﬁl¢0tﬁheeheggﬁnredauemngonontlohe Maxght by an energent
light limtation menber 21. Desi gnated by reference nuneral 2 is a cap
member which P3rtaghledlyo the bppBt SaceivinsfperbioB maghtontainer 1 to
cover the inside and which has an air vent 20 for fluid conmunication

bet ween the i F§FGdVeaitlier hdIhkbfEABLAN| AIAPENEXARD| EOPEALDGRERGENt | ght
limtation neng 21 is made of thernoplastic elastomer, for exanple, by
which it can b8ewdnkendsd intHBnEan mber 2 to provide an integral nenber.

Since the therm)plas,.{,l1 . astoner i a are it my be colored so as
to reduce the emergen ?I{%ﬁ TAPY *ﬁ? %%}%Bﬁg 4%) A dif B stabilize the
receiving opeg %% %gment in which the emergent light from the
display portion is properly received by the user and
also by the light 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 light 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 that
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



of the light receiving portion 210 and inprovenent in 15 the user
visibility. O, a material other than elastoner is usable, and it may be
integrally nolded wth the cap nenber 2 by the sane material. Wien the cap

menber 2 is made of a transparent, the energent light nay be limted by
provi di ng unsnoot hness 20 configuration op, at | east one of the front and
back surfaces of the portion constituting the enmergent light Iimtation

menber 21, or the surface nay be subjected to a blast treatnment. According
to this enbodinent, the emergent 25 light fromthe display portion is
appropri at el ycokveretiedp by whi dhmiihethegbimegyanti Gyreaniba ofdehepr ef erabl e
for both of the user visibility and 75 operation stabilization of the |ight
recei vi ng porfight b¥henl| egktggotdéigbtt loamitsthoh membered2io t hose

descri bed herei nbefore, and the configuration may be different fromthat of
Figure 24. The displ Begpwgnaied dymeirrdengegunarahe dgher aam surface of
the light guide portion. 5. Control System 10 5.1 General Arrangenent
(Figure 30): PMepbe& wbirh asbmééﬁtéﬁaﬁpaﬁh§hﬁﬂpﬁ§ garéagfpPE the a structure
of a control systemof the ink je printer. The control system mainly
conpri ses 2 C&HFrSPntEFPeﬁlﬂ FPCB°FSF|ﬁP@dlﬁﬁﬁﬂﬁgaBGaWH}C? PAStAB main 15

assenbl of th ri nter ructure f
y agrpvent or %gul commungcaglon getween 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 visibility. 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 light quantity can be made

preferable for both of the user visibility and



|l i ght em ssion 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 wth 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 recordi ng heads
105K, 105Y, lobbramdohOsCavhiildakat@ohavE ahel Urigjht wedeeyicd i poroidn ets for
ejecting black (K), yellow (Y), magenta (M and cyan (C) i nks,
respectivel y. The flhghtobdédeoporheonetsr dohglihmatdedntd th65e i nk contai ners
1K, 1Y, 1M and 1C are detachably s nounted corresponding to the respective
recordi ng hedéscrithed berehsbefikreonanfinthelcon§idusatibadmakiebei nbef ore,
is provided with the substrate 100 provided with the LED 101, the display
control circu@ifferengr &rom 4hdatt Ré Pagurel @4t ritheohiselayy dvoxthkon | ke.
When the ink container 1 is correctly nmounted on the recording head unit
105, the pad BAY:t e §0p3eHafé Ibe upRerofndceBafacet Aé éBﬁnééEgF provi ded
corresponding tq each of ink containers 1 in the recording head unit 15
105. The conn8¥ti9f PAREASBHAN) provided in the carriage

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



205, the control circuit 300 provided in the main assenbly side, are
electrically connected for transm ssion of signals through the flexible
cable 206. Furthernore, by the nounting of the recording head 20 unit 105
on the carriage 205, the connector of the carriage 205 and the connector of
the recording head wunit 105 are electricgdJly contacted wth each other for
signal transm ssion. Wth such a structure, the signals can be transmtted
between the control circuit 25 300 of the nain assenbly side and the
respective ink containers 1. Thus, the control circuit 300 can performthe
control for tbaWeoa RhdradfityobflLEDechidf qutdetanterwefeacthmgsequence which
w Il be described hereinafter in conjunction with Figure 36 - Figure 38.
The control oblpgk éKdctyehdowf (¥he magentiangM) handscyasK(Clobnks 105M and
105C, is carried out 5 simlarly through the flexible cable 206, the
connector of FREPEGFLVEEE- 20 {IH% l't‘blffg@ét%ﬁ gre trrecordinyt dierf M uni t
with the signal connection between_ the driving circuit_and so on provided
in the recordPAg HBEd?OﬁﬁalPﬁESCBHtrBV'c?WCEPE 3502rf 2REa9R2RAY n assenbly
side. Thus, the cgnarol circuih.BOO Cﬁgtrols th?.ink e%ecélons and so on

& & °T ef

for the respBePPY&Ed, SREFEFRGNAAAEST et TPSPePIyKE & A9 portion 210

di sposed adjgggag one of the end portions of the novenent range 15 of the
carriage 205 receives light fromthe LED 101 of

Each of the ink container 1, as described
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



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 descri bed
herei nafter, 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
provi ded al ong the novenent path of the rriage 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
flexi bl e cable 206, by which the novenment position of the carriage 205 is
obt ai ned. Theaposrtianoei wibhmaheosegsensedwhbehtwilY8beedpectibedr ecor di ng
head ejection controls, and is wused also for light validation process in
whi ch the poberednsfbérthip cokjunationevwithrBigetrecdéd; Rhguhe 8811 be
descri bed hereinafter in conjunction with 5 Figure 36. A second |ight

em ssion / receiving The tdantiradl off sink @deddd.ons tdfe the gilsonddad of t he
predeterm ned position in the novenent range of the carriage 205, includes
a light emtthfgdel éABKe dAEYa 195§h@n¢eé%89ianeP@ﬁﬁh?Q @ul it functions to
output to 10 the control circuit 300 a signal relating to an ink renaining
amount of %acﬁlﬁFlﬁﬁéYiERrBBﬂPaFH%rfiextgg?i%ﬂb%ﬁ ¢ cBhei age 205. The

control i reull 300 oga0 e IgheLal e L0k 2bETRLAL o ANRUDL OB g, basi s of

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



5.2 Connecting Portion (Figure 31 - Figure 35): Figure 31 shows a structure
of signal line wiring for signal transm ssion between the ink container 1
and the flexible cable 206 of the ink jet 20 printer in terns of the
substrate 100 of the ink container 1. As shown in Figure 31, the signal

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

el ectric powerespppkiveurhcasding headopgeation cébntrgisupand isnction

el enments for effecting light em ssion, actuation of the LED 101 in the ink
contai ner; a ysedndlspghar LightGuplidatignabracesneibATidi¢hr theppl yi ng
control signal (control data), the |like relating to the process such as
turni ng-on aR@Sigipngf ofhghgEpnkocontainene avatdereeteduivh80; and a
clock signal line CLK therefor. In this enbodinment, four signal lines are
enpl oyed, but¥ihé Peodgpexdhedi ReERLPBALRE #Bt CPRAPREHLIPB YAFR case. For
exanpl e, the ground signal may be supplied through another structure, and
'n such a TashiSBRE Phre tagscent LS HERFIOR (he SHIVERMA R Hhan
ﬁgggcgﬁgeéog}aﬁh{‘fﬁﬁgiﬁl%{,iﬁéﬁdint RRe' hOSoibiAbgat D Lhoe DATA may be 15

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



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 I|ines,
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 fHgure, the controller 103
conprises an |/Ocontrol circuit (I/O CTRL) 103A, a nenory 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 fromthe control circuit
300 of the 80r@dﬁﬁia§sénbbﬁe§taéctDOWGﬁtS@DPﬂHesubgphéyfari@hng of the LED
101, the witing of the data in the nenory array 103B and the readi ng of
the data. TheOREXSityonapfap SU9EPI &fi AUPRELPHr MLEMERRSEEPROM in this 5

enbodi nent, and is able to store individual informati on_of the ink
cont ai ner, suff §§tﬂﬁﬂoﬁ%§Ptoﬁm1F§P8PvnQCFHaFH8n|H@ t8falEPngO4mdlint in the
i nk contalner the.color infornmation of the ink_.therein, and in_addition,

manuf act uri ng ther IPfaCrakadfer :ad grPBnﬂuﬁﬁgPa&flﬁﬁé CNR canEisRarl,

duct | th Kk Th f t
bt edot er m hed L4 D8TA) FOFhé%RBPrxﬁygaF%rfgsélré&%ﬁ"is'aﬁﬁapig%aaﬁﬁg col or
of the ink stqpad,lp Q%latqucggt%hge ror8k eéﬁ@ﬂ'%s t08nGR5Q5,! Nfor mati on

is 15 used as i nk-container scrim TN PR Or At |
and -off of the LED 101 from the control circuit 300;

and a clock signal line CLK therefor. 1In 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 detailled 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/0- CTRL) 103A, a memory array

.25 103B and a LED driver 103C. The 1I/0 control circuit
103A is responsive to control data fed through the

flexible cable 206 from the control circuit 300 of the



(i ndividual information)which will be described hereinafter in conjunction
wth Figures 34 and 35 to identify the ink container when the data is
witten in the nmenory array 103B and is read out therefrom or 20 when the
actuation and deactuation of the LED 101 is controlled for the particul ar
ink container. The data witten in the ngpory array 103B or read out of it

i ncl ude, for exanple, the data indicative of the ink remaining anount. The
i nk container of this enbodi ment, 25 as descri bed herei nbefore, is provided
in the bottom portion with a prism and when the remaining anount of the

I nk beconmes smalih, ashemb¥gnsidantbecoptroil tiye 8didplagt @dibyngeanis of the
prism In addition to that, the control circuit 300 of this enbodi nent
counts the nthbeLEDf lelecthenwribingachi bthetdf@etaetnrthagmémadyg on the
basis of the ejection data. The remaining amount 5 information is witten in
the nmenory araayay03e3Bf anfetheoreadpnadpfigthekdadat aiThe memary he
information is read out. By doing so, the nenory array 103B stores the

i nformati on ofTCR¥ LARBr éFuilhi fheafoumt ofnaReBEPROMpen thési nf or mati on
represents the ink remaining 10 ampunt with high _accuracy since the

i nformati oh | SMPPASPPREd APHhifhebardterstaeepindiyideal Also, it is
possible to use_ it to.,discrin nate whether the nounted ,ink container is a
fresh one, or 1BEBEMEREOPHhER FBRvIRKeGOBRE1INGE . ASHED 8Fi ¥RFOTBIELPRNCcti ons to

apply a powerrelating to the ink remaining amount in the ink

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
jidentify 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



source voltage to the LED 101 to cause it to emt [|ight when the signa
supplied fromthe I/Ocontrol <circuit 103Ais at a high level. Therefore,
when the signal supplied fromthe I/O control circuit 103A is 20 at a high
| evel, the LED 101 is in the on-state, and when the signal is at a | ow

| evel, the LED 101 is in the off-state. ffigure 33 is a circuit diagramof a
nodi fi ed 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 vol tage i sdetippteédbyromeahbeo¥/DEheoptiagme. sdin celdipatdrerto prheati ded i nsi de
the substrate 100 of the ink container. Ordinarily, the controller 103 is
built in a sthecoaduredrcinpuitaBded afidthist éinbodiment ecouhtssthennecti ng
contact on the sem conductor substrate is only for the LED connecting
contact. Redubumbarofftpdechiinherfor eaechcofintieei ngcevAdingtheads on
significantly influential to the area occupied by the sem conductor
substrate, an8PEnPefi§ 9Enthe epechbdEANfHaBaex R £ §HAUDLEH AW

advant ageous iin_terns of c¢ost reduction of the sem conductor substrate.
Figure 34 s APEPRPALiCRarf VFEGEERatPniPenBeMALY a25F Y| hE3EnaE r BRI ng

operations to _and from.the .nenory array 103 the_substrate, 15 Figure 35
is atim ng CﬁgFFeFPPBQ%Pgt I‘.LHE coXta1ne¥, ang QLe 1nforma1t:10n 1s

read out. By doing so, the memory array 103B stores
the information of the ink remaining amount in real
time. The information represents the ink remaining

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

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

20 at a high level, the LED 101 is in the on-state, and
when the signal is at a low level, the LED 101 is in
the off-state.

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

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

the LED 101, more particularly, the voltage source



actuation, deactuation of LED 101. As shown in Figure 34, in the witing in
the nenory array 103B, start code plus color information, control code,
address code, data code, are supplied in 20 the order naned fromthe contro
circuit 300 in the main assenbly side through the signal |ine DATA (Figure
31) to the I/Ocontrol circuit 103Ain thg controller 103 of the ink
container 1 in synchronism wth the clock signal CLK. The start code signal
in 25 the start code plus color information indicates the begining of the
series of the data signals, and the color information signal is effective
to identify tvhelBl3geaisisuppliedkfcomtheeiDMvaehtdde saures of data signal
are related to. Here, the color of the ink includes not only the Y, M C or
the |ike col cpabternagpsovidetd imkideviing sibserate Hehsef idwe HkAs shown in
the Figure, the color information has a code corresponding to each colors
of the ink, kcontaimgmnd Ordiflerilyo ddvet contgioldgint 1033Ascdwdditednt he col or
information indicated by the code with the color information stored in the
menory array 30SEMLEORARCIOK FWPEBRES nednPeln siHfxanRle hehh&re the sane,
the subsequent data are taken in, and if not,_ the subsequent data are

i gnored. By doPRESSHiNG\ePRhReh OR nER@feMEFYHIMCTT sTpT TR otfonly to al

of the ink contaipers fro he mai n assenbl si de through th common
O gnal 1 1'he CRTRE| RO rne D "ConReds PSS ipntadt 1€ Relutdon % the

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 Figqure 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 1line DATA
(Figure 31) to the I/0O 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



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 witing, 20 reading of the
subsequent data, actuation, deactuation of the LED, can be effected only to
the identified ink container (that is, opJy to the right ink container).

As a result, (one) comon data signal line is enough for all of the four
ink containers to wite the data 25 in, to actuate the LED and to deactuate
the LED, thus reducing the required nunber of the signal lines. As wll be

readi | y underpanbdilculanelnkoouonhatiaéa shijohl tBd sénkessofndatd irrespective
of the nunber of the ink containers. As shown in Figure 34, the control
nodes of thisignbbdarentrelatéddeo OFHeanred, Gther oxtelof arf adteudtnikon 5 and
deactuation of the LED which will be described hereinafter, and READ and

VRl TE codes fdncluedesngobuenlyf thaeY metor§g orrblye ahiker ¢eloy bwerein. In the
writing operation, the WRITE code follows the color information code for

i dentifying tBA&sPnRuebninknbaving dhefaeeptcdeesities. the address code
indicates an address in the nmenory array in which the data are to be
witten i and the AftShayte 1n tde Figures fheofolamdindraeting cont ent of
information to be witten in. The_content indicated b%fthe control code is

15 not |i m t eB2F o2t RRABXGAPFESHRRAIPBHC aBBGR, CahoTstof the ink, K,
C, M and Y. The I/0 control circuit 103A compares the

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

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 in, to actuate the LED and to deactuate the LED, thus
reducing the required number of the signal lines. As

will be readily understood, (one) common data signal



exanpl e, control codes for verification command and/or continuous readi ng
command may be added. 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, siml|&ly to the case of the witing
operation, and the subsequent data signal are taken in only by the I/O
control circuit 103A of 25 the i nk container havi ng the sane col or

i nformation. V%at is diff

a L g{ r IS t Q éeag d aretﬁutgu ted in
synchr oni zm wi-tR rﬂgl RG°8P™ nd FFP?F &VSCE (13Fnh"EE 8F08E iBlre 34)
after the addrg ? §S|gnated by the address code. Thus, the I/0O contro
circuit 103A e S controI to prevent interference of the read data with
anot her i nput srgnal datg, 5 N S Pfod he ink
containers are connecte u%{; n %on 1?-hsglata Si gnglf&cﬁ As shown in

Figure 35, “‘Ehl%e%H%%hlhgnthﬁncﬁﬁhéabF?naﬁ&“bﬁ'BgaQB)féﬂdaE@Eagﬁéﬁtuat'On
(turning-off) of the LED 101, the data signal of the 10 start code plus

col or i nfog mkhandedchubttioneBE ket RED WhEcROWLNQ! pei BeYLribEdA through the
signal line DATA fromthe main assenbly side, simlarly to the foregoing.

As descri bed hetreiinbgters, ahdeREROh&nUNWRITANEBHEE! £bs rdaltihbi edton the
basis of the color 15 information, and the actuation and deactuation of the
of the memory array and writing therein. In 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



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,

i ncl ude one of ON code and OFF code which are effective to actuate and
deactuate the LED 101, respectively. Nangly, when the control code
indicates ON, the I/O 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 codleckniihncEBigsr&FB4)tatter thonaddres8d tsrdesigidBeédobyputs an
OFF signal to the LED driver 103C, and the output state is continuously

mai nt ai ned t kbeeafldeessThaedact UBus i by ¥/ qanteek wittanitorl03feact uat i on
of the LED 101 is after 7th clock of the 5 clock CLK for each of the data

si gnal s showneffertgueenssol| fot pEeeRBkplieterferencei gfir Ehet head| ack (K)

i nk container which the leftnost data signal designates is first

i dentified, af@tBh¥AthtABOLRBri1849DYH §1oLAL %Y%Ektﬁﬂkgk EBat dher is
switched on. Then, _.the color infornmatjon of {he second data signal

i ndi cat es 5naﬁéﬁ?ﬁliﬁ?nﬁ?cﬁﬁdofhEhﬁoﬁP#o?oﬁBﬂ%n?ﬁﬂiEﬁ?egonﬁﬁ?ﬁﬁ i bR, and

t her ef or e, thghLED 101 of thS in% M .container is switched on while the LED
101 of the inkP$5CRMNGR: APRE) & ﬁeﬁigpﬁ Pate. The control code of

As shown in Figure 35, with respect to the
actuation (turning-on) and the deactuation
(turning-off) of the LED 101, the data signal of the

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

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

20 34, include one of ON code and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O 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



the third data signal neans 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
acconpl i shed by the control circuit 300 of the nmain assenbly side sending
repeated actuation and deactuation contrgl codes alternately for the
identified 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 contubt 1pBAcestpstseant ORY shgnabute i tige akED dénbweti ng of the
5 ink container according to the enbodi nent of the present invention, and
particularly 030s ahé thetoatpoh ashdtdedstoentibmuguesliyohaintatimed LED 101 of
each of the ink container 1 by the control circuit 300 provided in the main
assenbl y si dethepegfitepr oclrs atiowm! i imHingurfoRaha @qtation égponse to the
user opening the main assenbly cover of the printer 201 which is detected
by a predet effffitBatéanopt V%énLFHelﬁioééséf ersihRtedockhef tR& container
is nounted or denpunted by step S101. 15 Figure 37 is a flow chart of a
nmount i ng and cH%ﬁBuﬁPFnﬁoﬁrﬁeégsogftPﬁed?Fﬂ HoRal fefRo¥R TRFHIVERS the

Figure, in thg nmounti ng or denounting process, the

In the example of this Figure, the black (K)
ink container which the leftmost data signal
designates is first identified, and then, the LED 101

10 of the black ink K container is switched on. Then, the
.color information of the second data signal indicates
magenta ink M, and the control code indicates
actuation, and therefore, the LED 101 of the ink M
container is switched on while the LED 101 of the ink

15 K container is kept in ON state. The control code of
the third data signal means instruction of deactuation,
and only the LED 101 of the ink K container is
deactuated.

LED As will be understood from the foregoing

20 description, the flickering control of the LED 1is
accomplished by the control circuit 300 of the main
assembly side sending repeated actuation and
deactuation control codes alternately for the
jidentified ink container. The cyclic period of the

25 flickering can be determined by selecting the cyclic

period of the alternating control codes.



carriage 205 noves at step 5201, and the information of the state of ink
contai ner (individual information 20 thereof) carried on the carriage 205 is
obtained. The information of the state to be obtained here is an ink
remai ni ng anount or the like which is read out of the nenory array 103B
together with the nunber of the ink congﬁiner. In step S202, the
discrimnation is made as 25 to whether the carriage 205 reaches the ink
cont ai ner 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 nounting confirmation control.
Figure 38 is a flow chart showing in detail the 5 nounting confirmation
control. Firsh,3iGostrpl VBHdcens pRiguee e36 N inbgewei ¥k) of the nunber of the
ink container carried on the carriage 205 is set, and a flag F (k) for
confirmation of |ightfigwresidén isf at fdowl Ebacdr iddpetdiatding contirelnunber of
the ink container, 10 is initialized. In this enbodinment, Nis set to 4

si nce the nunBEPCefSeherehrt gt Hhedreupting (and glempuntying Tenthe our fl ags
F (k), k=1 - 4 are gre pared, and_ they are all initialized to zero. In step
S302, a variabMk 2@ B?lPﬁE §F%@r45nge %tF%@ eppedEmeRr te?t ofh%¥ount i ng

dlscrlnlnatlon for contal dhln step S303, the

nount i ng conf??ﬁﬁ??Bnlﬁgﬁ? P08 f%%¥ %ﬁrf%e19$%

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. In step S202, the discrimination is made as

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

with Figure 18 or not.



ink container. 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 nounting 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 hereinbeforeggidentifies the ink container by
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 information for the

i dentification is notIfisegt fresulie of rtdedydissadiniuttatiore iar ones. In this
control process, the discrimnation is also nade as to whether or not the 5
read col or i nR6fammathves ditepeS@AB fisoprehutedl for inkocomtabnezrl ready read
out after the start of this process. In step S304, if the color information
have been abMmeungipgagosfiirmatdopokontraloer mati on has been 10 different
fromthe already read out piece or pieces of information, it is then
discrimnated that i MdIWemt3d nks ffkqre @t sheematiniataidodieed as the
A-th ink container. Oherwse, it is discrimnated that A-th ink container

i s not nouht eHouPi&lBg FHBfiﬁmaﬁleH" CPEﬁF@%ent%”Eﬁﬁy IMeSTHRRIET3QE. a

di scrim nati on of nt |ner S not_repr t the order
9 ﬁg P tﬂe Enﬁ

i ndi cative of PEfF&™M ﬁﬁt dlB§§FF d¥eoPf fiBej pRmber o

container carried on the carriage 205 is set, and a
flag F (k) for confirmation of light emission of the
LED correspondingly to the number of the ink container,

10 1is initialized. In this embodiment, N is set to 4
since the number of the ink containers is 4 (X, C, M,
Y). Then, four flags F (k), k=1 - 4 are prepared, and
they are all initialized to zero.

In step S$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 l103B of the identified container is



container. A Wen the A-th ink container is discrimnated as being
correctly nounted, the flag F 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

descri bed hereinbefore in conjunction wth Figure 35, and the LED 101 of
the ink container 1 having the correspongjng color information is swtched
on. Wien 25 it is discrimnated that ink container is not nmounted, the flag
F (A is set to "0" in step S311. Then, in step S306, the variable An is 90
incremented by 1, and in step S307, the discrimnation is made as to

whet her or noketbhentaailapl eecAd batl arTes célmn MBeimatidmefst efphéS301 (i n
this enbodinent, N=4). |If the variable An is not nore than N, the process
5 subsequent tidestéfiB8aB3onsisepedt vdedl fort the adlrssdynraatiedudis bei ng

| arger than N, the nounting confirmation control has been conpleted for al
of four ink @At arnenss.Them, this scept B3P Te¢Rs<i sEre mi nation is made as
to whether or not the main 10 assembly cover 201 is in an open position on
the basis of ddfcadmpnatdpnt e 3dFoomadpnan FﬁewﬁﬁFheﬁs§§nﬁpg thBver is in a
cl osed state, an _abnornmality state is returned tqg the groceSS|ng routi ne of

Figure 37 Tn TeAEpCales IPELEMEREPB 18 G1556ZFBEI FEG™ KAE 68LPThas 15 cl osed
Lhe cover ol Uguabaanecg! pTouRaol UG LOK pRORLALGE"B3rE Nt gpunted of are
process.
In step 8304, 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



When, on the contrary, the main assenbly cover 201 is discrimnated as
being open in the step S308, 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 switched on, the proggss subsequent to the step 25 S302
Is repeated. Until the user nmount or correctly renount the ink container or
i nk containers of which the LEDs 101 are not switched on, the LED of the
ink 91 container or containers is swtched on, and the process operation is
repeat ed. WhendnalremehtelebiyEDs and dnsetepi 8a02¢d abhebéisgrimiwnathen on, a
normal ending operation is carried out s in step S310, and this process
operation is dsnphdeeds Thewhetherppucset tbeuvasiablehBnpiscéssgeyg routine
shown in Figure 37. Figure 39 shows a state (a) in which all of the ink
cont ai ners ar &hadr Neselty imptilteedsten S ecin pdsig jemxodiment hd¥efdre, the
LEDs are all _10 switched on, respectively. Referring back to Figure 37,
after the inkIfcéheavasiakd@nPrngScBRti hRELI SRakoN: r 8he(BEREeS03) is
executed in the_above-described manner, the discrimnation is nmade as to
whet her or® nofUPREIVENEL/Or StePs SRAPNAFI FeREADLEt el nbelS, whet her or not

the ink containers . are prqperly nounted, in step .S204. |If the nountings are
discrininatedd&§05épﬁ8aﬁgﬁnﬁﬁ %elng &arger tﬁan N, the mounting

confirmation control has been completed for all of
four ink containers. Then, in step S308, the
discrimination is made as to whether or not the main

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 S$312 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 S$308,

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



t he di spl aying device (Figure 14 and Figure 15) in the operating portion
213 is lighted green, for exanple, 20 and in step S205, a nornmal ending is
executed at step S206, and the operation returns to the exanple shown in
Figure 36. Wen the abnormality nmounting is discrimnated, the displaying
device in the operating portion 213 is flickered orange, for exanple, in
step 25 S207, and the abnormality ending 1's carried out, and then, the
operation returns the processing routine shown in Figure 36. Wen the
printer is connected with 92 a host PC which controls the printer, the
nmounting abnoonshihgrdosptantasnaksoief settede@nohheandsphay of the PC
simul taneously. In Figure 36, when the ink container seating 5 process of
step S101 i s poopessedpetrhtidnstsi nepadted. is nade as to whether or not the
nounting or denounting process is properly conpleted in step 5102. |If the
abnormality is discriWhemtadd, athdhs dddss angparisdmiminatesl fasr beli@guser to
open the main assenbly 10 cover 201, and in response to the opening of the
cover 201, tA¥iprhedsenofathernpdpesddngisperatrien, igocanniedpewtess
described in conjunction with Figure 37 is repeated. \Wen the proper
mounti ng ot déRoBRePng3pPecaBd thSiErGPéﬁﬁiﬁPﬁﬁ?EHOPnl§t§9mB&9 edi he
process waits for the user to close the majn assenbly cover 201 in step
5103, and t heTBPBer tAPNBREPERSFsIRBHENEstPotMRcPREFESF1ING Toutine

shown 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 all
10 switched on, respectively.

Referring back to Figure 37, after the ink
container mounting confirmation control (step S203) 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
5206, 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



not the cover 201 is closed or not in step 5104. If the result of the
discrimnation is affirmative, the 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 |light validation, ang,b the LEDs 101 of the ink 25
containers are deactuated. The |ight validation process is intended to

di scrim nate whether or not the properly nounted ink 93 containers are
nounted at the correct positions, respectively. In this enbodinent, the
structures ofa hheti Rk wbhichi nentraie hbe Buthtehatthenhdgutirgons ther eof
are made pecul iar depending on the colors of 5 the ink contained therein for
t he purpose ofbnpregéityngisndaynkscahsai aEfectedneopethg dbsplaw ef wong
positions. This is for the sinplicity of manufacturing of the ink container
bodi es. TherefBfePC EhBREtRBEQUBLEsi bility that ink containers are nounted
10 at wong positions., The |ight validation process is effective to detect

such wrong nounting aTﬁHEtJ(?"rﬁﬁi%G_y Whed lH’@r igk tcl?élté\}é’f‘i’tr_. SERWMYS, the _
o110 e, ang Lo o8 o Phot Pl s S0ABLAED A T PHE S AL, U oo™ el
cont anes, o1 §EehHh, Lbofh, PN G, HERceAL WoR il 81 ors of the 1k
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 1is 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
S§105. In 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



process (a) - (d). Figure 30 also illustrates the light validation 20
process (a) - (a). 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
contai ner placed at the position for a yeldow ink container cones opposed
to the first light receiving portion 210, a signal for actuating the LED
101 of the 94 yellow ink container is outputted in order to switch it on
and to keep the on-state for a predetermned tine duration, by the control
havi ng been desstalbpdrsnareompuntedoatwihé Fpyueet3posihiéanshe i nk cont ai ner
is 5 placed at the correct position, the first light receiving portion 210
recei ves the reghectivelyhe IEDhi®iembedinent cothe gtrugtaunes 390
discrimnates that ink container 1Y is nounted at the correct position.
Wi | e novi ng the &BkrragtazpsrsasdrehBeh sychbihatocppfFgytiakians when the

i nk container placed at the_ position for a magenta i nk contai ner cones
opposed to thBeFEPEt aFegRadpePEFYLABT pErPEBALIBI0ON tREgRALOFDr O act uat i ng

the LED 101 of_.the enta.in ntainer is__outputted to switch it on,
sinilarly.SInQPﬁelnggBP algeéhgﬁﬁr?ﬁntﬁ8rFFBﬁrBBrPﬂ§eiﬂ container 1IMis

e o' PEgBRF S5k, PRE LbR oadekieks' bhah bLehh hEGELERng, Portion 210
wrong positions. This is for the simplicity of
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 wvalidation
process (a) - (d).

Figure 30 also illustrates the light validation

20 process (a) - (d4).

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



by (b) - (d) in Figure 40, the light is emtted sequentially, while changing
the position of 20 discrimnation. In this Figure, all of the ink

containers are nmounted at correct positions. On the contrary, if a cyan ink
container 1Cis erroneously nmounted 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 nounted at another position is 95
switched on. As a result, the first light receiving portion 210 does not
recei ve the | yghlloat ihkecoptadrter isnedtpubtad, isocot@at tonswbtchircuit 300
di scrimnates that nounting position has an ink 5 container other than the

i nk cont ai ner itMofir aglit tockaepi hbe)ont tatenfienta pnédebatmined 1Mis
erroneously nounted at a position for a cyan ink container 1C, as shown by
(c) in Figuretame Ghzaktkpn, 1Dy bthet hentnklchavingebediV dbschibedopposed to
the 10 first light receiving portion 210 is not actuated, but the ink

cont ai ner 1C fepduegtipnanWdtheFiguset 8bn iWhen\fihe Hdk gteniaingy sismanner,

the light validation process wth the control circuit 300 described above
is 15 effé%t|PéaF8d|EénFPPyCPﬁEeFﬁkPESHFhPHertB? fikrstchbhglfners not nounted

at the correct gosltlon If . the nDuntlng osj tiopn does not have the correct
i nk eiving portion 210 receives the light from the LE

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 1is
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



contai ner nmounted thereto, the color of the ink container erroneously
nounted there can be identified 20 by sequentially actuating the LEDs of the
other three <color ink containers. In this enbodiment, as described in
conjunction wth 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 sinple. Conventionally, the position detection of the

ink containers is not possible using cormon wiring 96 |ead. According to the
present invention, the position detection of the ink containers with the
recordi ng degwEechédngnsaixk conrasuMt Jitlge |Fackt sligide fassikilmy by the
providing, in the ink container, an information 5 hol ding portion for
storing indi vpdohionn2dd mdbesnnot rebeivektbenlaghetratatheght emtting
portion for emtting light to the Iight receiving portion in the recording
devi ce, and apredetermineflorimwngchsagtbatdcorbiroli agrpeiti 0 when a si gnal

i ndi cative of 10 individual information supplied fromthe recording device
is the sane adis@rimphateat thatsmourting pasitienohaataonimbl di ng portion.
Figure 42 is a flow chart illustrating a recording process according to the
enbodi ment5 ofc?ﬁ§ai&§rpﬁ§§éﬁtthﬂveﬁbﬁohpklﬁoﬂhﬁénﬁFogﬁséFlghE i nk remai ni ng
anmount is first checked in step S401. In this process, an anmount of
printing i s dEPBFAINAGE)fr oht thdNGFEHG itk container IM is

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 validafion 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



data of the job for which the printing is going to be effected, and the
conparison i s nade between the 20 determ ned anount and the remai ni ng anount
of the ink container to check whether the renmining anount is sufficient
or not (confirmation process). In this process, the ink remaining amunt is
the amount detected by the control circujt 300 on the basis of 25 the
counting. In step 5402, the discrimnation is nade as to whether the
remai ning i nk anount is sufficient to the 97 printing or not, on the basis
of the confirmation process. If the ink amount is sufficient, the
operati on goekead.t Pcqurdiindito reisd ey, ianeédntion dithd pdgigidevi ce of
the operating portion 213 is 5 lighted green at step S404 (nornmal ending).
On the otherdebedfioh ofiethesihk obénthinelrscwith ntlhé orea@drdimg step 5402
i ndi cates a shortage of the ink, the displaying device of the operating
portion 213 idevitecueind saidgeommon heisinp be4ad, isnmade pespilbUe6, 10 the
LED 101 of the ink container 1 containing the insufficient anmount of the
ink is flickePEdthe Providhed. ohn (bEheothl Cenbahggr . VikknlnfermatbeR|i ng
device is connected with a host PC which controls the recording device, the
i nk renmai fi nghak8ing Raythben 1508 sprriRg Hhdinkderlpinforratien et
sinultaneousl;. Figure 43.is a schematic side viem/éag and a schematic
thl ion

front view (b FPARtLALE: ndr 1 38R b eMhgting por for

emitting light to the light 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 $401. 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



to a further enbodi nent of the present invention, wherein the first

enbodi nent is nodified by placing 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
emtting portion 101 functions also as the display portion of the

foregoing enbodinment. Simlarly to the foregoing 98 enbodi nent, the
substrate 100 is provided on an inclined surface portion since doing so is
preferable fpoimtiegsoéamipbi ndtnotheabasiy chntiretcomtiwndtidme carriage

si de connector 152, the protection fromthe 5 ink, and the substrate 100 is
connect ed wi thregesssublsft ridte 100 amqungy itshesufifijintienti.t tiheg portion 101 by
wiring portionl 59 - 2 so that electric signal can be transmtted

t her ebet ween. OPRER EhaR cdO®y BH thRe aphrbrbingoinedten A discapdrihen of a
supporting menber_3 to 10 extend the wiring portionl 59 - 2 along the ink
cont ai ner casthgPlaning devipedpheke APerathed | PeREiMi 413 kS portion 101
is actuated, the light is directed towar?lIF the front sjde. A _light receiving

portion 2f0 ist %FE séﬁ%%ﬂ at atpBsrifon FMALERIRG) ¢ nOT Tt which is
directed to t AgnLLoRLokn 1D LU SuPEl 3FCRe 28 &0inblatSn SERNHLY " anoe
step S402 indicates a shortage of the ink, the
displaying device of the operating portion 213 is
flickered orange in the step S405, and in step S406,
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 displayed 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



carriage faces such a position, the light em ssion of the light emtting

portion 101 is controlled,

predetermined information relating to the ink container 1 fromthe
of the received light by the light receiving portion. Wen the carriage is

at the center portion of

the scanning rajge, for exanple, the |ight

so that 20 recording device side can obtain the

cont ent

emtting 25 portion 101 is controlled, by which the user is nore easily
able to see the state of lightening so that predeterm ned information
relating to the ink 99 container 1 can be recognized by the user. Figure 44
I S a schemat i embodementyw the sudstrasehkdditis providedevn(am of an ink

container according to a nodified enbodi nent of Figure 43. Inthis 5

enbodi nent, thecliged surfacegppotionnsinde adoindesosipsprafetdidle 2

supporting it, are grovided on a back side of the operating portion 3M at

the ink contaffem t
mani pul ated by the user.

eoftanfpeint hef opetbsfyigcpone¢ bhoBwbhth nghe he porti on
The functions_and 10 advantageous effects of this

enbodi ment ar €aFrRéagantidgsceRReebPEQGLY Ag ERPORTAEREEIOMWEROmhEh@arriage i s
pl aced at the center portion of the scanning range, . for exanple, the |ight
emitting portiBk-1884d) thgceubstaatentof nks cfonRectad BheRath®g porti on 3M of

15 the supporti nmenber is also jllumpated, sp that user_can
intuitively uﬁﬂgggFﬁﬁﬁ }ﬂg 7 equPF et +%BFa?WbFFl?%rp%§5h%?e}ogxgﬁange of
t he ink

10

15

20

25

wiring portionl59 - 2 so that electric signal can be
transmitted therebetween. Designated by 3H is a hole
formed in a base portion of a supporting member 3 to
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
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
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
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



container. The operating portion 3Mnmay be provided wth a portion for
transmtting or scattering a proper 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 nodified exanple of the structure. In this
enbodi ment, the substratel 00 - 2 having the light emtting portion 25 101
I's disposed on a front side of the operating portion 3Mof the supporting
menber 3. The substrate 100, the substratel00 - 2 and the light emtting
100 portion 101 are connected with each other through a hole 3H forned in

t he base portcontafinelrel1seppobei rgcopgrirhed Bybyha userng portionl59 - 2
extendi ng along the supporting nenber 3. According to this exanple, 5 the
sane advant ageous ef fRdereastiiish & igrhremaiti ¢ aidee vigwvialednd ra t he
structure shown in Figure 43 - Figure 45, flexible print cable (FPC) may be
used, by whi cechhmatigbhfreatevied, (bheofi ahngnkoconbalser-agccandinge 10
substratel00 - 2 nmay be one integral nenber. Wth the structure of said
Figure 43 - FitguRemodsfieHeemprAdBADAI AEr FégurBedAountedths t he nounti ng
portion of the recording device with a sinple and eas structure, and the
posi ti oni Ny |§m9§§&W§6t'a§h®|9H9T§ EWBSHFHﬂnPOEtlaﬂdlgﬁ andi thén, the

di sposition of 0 ad descri bed, above is eff ive to as ure
elegtrlcal ﬁHbEEFB% 3@ abl PsRBRCEhiPHoGE - are Brévidéa’ of ok

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

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

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

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

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

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

100, the substratel00 - 2 and the light emitting



deteriorating the good operativity of the ink container nounting.
Additionally, the display portion 20 for emtting light to outside is

di sposed on the top part of the front side of the ink container, nanely,
the side having th latch Iever (Figure 43 - Figure 45 wherein the emtting
portion and display portion are common),,0y which the user visibility is

i nproved. 25 Therefore, structure of the present invention is effective to
provi de various inprovenent. In the foregoing enbodinment, the liquid supply
101 systemis so-called continuous supply type wherein an anount of the ink
ej ected out ipostbenahfiaate conmechedusivhsepphi etheén theopghndi ng head
with the wuse of an ink container separably nmounted to the 5 recording head
whi ch reci pr oeales3infermednincthei bgse dpexrtidonnof Hoeveuppeheing esent
invention is applicable to another liquid supply system wherein the ink
cont ai ner i s NeMbgFal| Py faxedringtperiientd? ny 2hexsendieg ademIsuch a
system if the nounting 10 position_is not correct, the recording head
recei ves dat B¢ oFUBRBE heRI cCBPBPET of - t REC TN DIt Qi et aHamRISi or i nk

ejections is different fromthe gmeﬁgternined order with the result of
det eri or at®ed *PecBBP nIIEARFRIGOUSWEFIERES i AR EHHR AT HEPTe ntdgFR $Q with the

head i s nounted todo demounted fromthe recording device, the ink |eaked
fromthe reco?ﬁ?%b “fead m ght be deposited on the contact pad. This

In the structure shown in Figure 43 - Figure 45,
flexible print cable (FPC) may be used, by which the
substrate 100, the wiring portionl59 - 2 and the

10 substratel0O0 - 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



possibility should be taken into consideration. Figure 39 is a circuit

di agram of a substrate 20 having a controller and the |Iike, according to a
further enbodi ment of the present invention. As showmn in this Figure, the
controller 103 conprises an I/O control circuit (/0O CTRL) 103A and a LED
driver 103C. The I/O control circuit 103#fy;actuates the LED 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 dri ver
103C functions to apply a power source voltage to the LED 101 to cause it
to emt |ighsyshen isesergabledupphtitnuéusnsupelY/ romhafeiriacuit 103A
Is at a high level. Therefore, when the 5 signal supplied fromthe 1/0O
control circudmounBrofsthetinkhejectedetutthe sWstatialln the on-state,
and when the signal is at a lowlevel, the LED 101 is in the off-state.
Thi s embodi ne‘ﬁ?ngén’él?‘ﬁ$bYeﬁ‘ﬂPP¥bﬁﬁ1th% the serinbingikrRrdenith nttheat there is
not provided a nenpry array 103B, Even if the information (color

i nfor mat i on, U$®roEx@RplRk ?9“56%“%?o?%ﬂa¥%b%$émW@%B?? R rRe the ink
cont ai ner can_be |gent|f| LED 101 of . the, identjfied ink container
can be actuatBTCeFIHRAcked e‘ﬂhlc]?LSr?fé}%’F???\be? ollhﬁLfP%”h‘isc?Im‘sn% Il be
described. An l/OgonII;)roI Cl rcwt %OS%roésén el%qlrgnrtollolnerl 103 of the ink
contai ner 1 recel ves star coc?e

applicable to another liquid supply system, wherein
the ink container is integrally fixed to the recording
head. Even with such a system, if the mounting

10 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 1/0
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.



color information, control code is supplied wth clock signal CLK, fromthe
mai n assenbly side control 20 circuit 300 through a signal |ine DATA (Figure
20). The I/O control circuit 103A includes a command discrimnation
portion 103D for recognizing a conbination of the color information plus
the control code as a command, for dete{qy ning 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 103 command
di scrim nation portions 103D, and the commands for controling the ON and
OFF of the LED, for th&ED egpset d36oifuns tians tHoe applangepewes shown in
Figure 47. Thus, the respective command discrimnation 5 portions 103D have
the respectiveoundevvdibagei hoothatBh 1¢bl be ¢canieenkti bm)emitthis sense,

and the information is conmpared with the color infornmation of the inputted
command, vari déghbpeheni bhe aignebnsupPlied fHen, therIQaepntrolhe main
assenbly 10 transmts together with the start code the color information
pl us control EbHEuBBOi@@Alhﬂl%EthE16? levebn fArexefitHiarg 618t HAELED of the

i nk cont ai ner onlz ihe command, di rlﬁlnatlﬁ £ort|on 103D, of the ink
cont ai ner ﬁK.ﬁ&EBS% FYPP be?h roynkhet heC Leerbrol sCihRutbnt GthetS 1K i s

St ohed on B Dh oK TR TE e B FRT 18" 6L Pnd OB VRO PR
when the signal is at a low level, the LED 101 is in
the off-state.

This embodiment is different from the first
10 embodiment in that there is not provided a memory
array 103B. Even if the information (color information,
for example) is not stored in the memory array, the
ink container can be identified, the LED 101 of the
identified ink container can be actuated or deactuated.
15 Referring to Figure 47, this will be described.
An I/0 control circuit 103A of the controller
103 of the ink container 1 receives start code plus
color information, control code is supplied with clock
signal CLK, from the main assembly side control
20 circuit 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



advant ageous in that provision of the nmenory array 103B is not
necessitated. 20 The command di scrim nation portion 103D, as shown in
Figure 40, may have a function of discrimnating not only the commands
i ndi cative of turning-on and -off of a particular LED 101 but also a
command ALL- ON or ALL- OFF indicative of,furning-on 25 and -off of the LEDs
101 of all of the ink containers, and/or a CALL conmand causing a
particular color <controller 103 to output a reply signal. 104 As a further
alternative, the command including the color information and the control
code sent froromhhadmdiscassmenbltyoni gertbahsollo8Dr canhl 8A8 tominAadsnk
container 1 may not be directly conpared with the 5 color information
(i ndi vi dual i @ibor panituvpling the ONkandoOFEi a€rthénLBDPhefowotls, the inputted
command is converted or processed in the controller 103, and the value
provi ded as arespecrtiye chdozsnhavsi thei arrapgpmebtiswshawnhénpr edet er mi ned
value stored in the to nmenory array 103B or the conmand di scrim nation
portion 103D FAABEe 4dd ofrYS whike t FRSPedtlve grommand (bhyrrimigi it esponds
to the predetermned relation, the LED is actuated or deactuated. As a
further al%er RREEHENSt RA3D; BAYP $BAt TeFBRPtiBer hRAd¥IAULsenbly side is
converted or processed in, the con%rollgt 183h aﬂg_the val ue s&orgd in the
menory array 16388 lPﬁe(EBﬁﬁﬁn&n BRPRSLOBSr tPohRiB3prPES, 88D the
information is compared with the color information 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 Figqure 40, may have a function of
discriminating not only the commands indicative of
turning-on and -off of a particular 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. -



converted or processed in the controller 103. The converted ones are
conpared, and only when the result 20 of the conparison corresponds to the
predetermned relation, the LED is actuated or deactuated. 6. Ohers: 25 In
t he foregoing enbodi nents, the description has been made with the ink
containers containing yellow ink, magengg i nk, cyan ink and bl ack 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 inks, special color ink such as light 5 color ink, red
i nk, green ink, blueAsle dluntler iddetemnatuisahl eeheNadmnanasl iinsrlawkiadof t he
nunber of the ink containers, the liability of the erroneous nounting of

t he ink contaﬁh@rCphérea§§§rméﬁdoﬂhén@|§h§|PPPPr9th9ﬁe ABDAt FAgMand
denounti ng progerty is deteriorated by 10 the increasing wiring |ead and

connecting pof FoﬁélnséssﬁﬂﬁﬂYeFPQGtP9§ﬁ€9§ 6iTPR&tpPAGehP FRGeilkon
increases. Wiile the invention has heen described with reference to the
structures d|§8P6§éaeﬁeﬂeWﬁY ppt; be ﬂ&Fe€5ﬁV|HBHPFBthglaﬁtEP?S set forth
and this 15 3§Bhlcat| n IS |nteg g Q459y€ uch |cat§8ns.o% changes
as may conk Ph %H 53?5683 h&+a rbv ﬂﬁﬂ? 8P t B SBBpa"Bf the
fol I ow ng Clalgﬁta%ggrvwwgh g%ﬁ% %@%ﬁé?sthe 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.



1. Aliquid container detachably nountable to a nounting portion of an ink
jet recording apparatus, said liquid container conprising: 5 a casing
defining a liquid containing chanber; a supply port, provided in said
casing, for supplying liquid contained therein to an ink jet head; a first
engagi ng portion engageable with a first;Jsocking portion provided in the
nmounting portion, said first 10 engagi ng portion being di sposed on one side
of said casing; a second engagi hg portion engageable with a second | ocking
portion provided in the mounting portion, said second engagi ng portion
bei ng di sposedo¥gveppothd usednocher srdeobérstdnechsi ngt tamditedot her side
bei ng opposite said one side; a supporting portion for displaceably
supporting satél thesadespgndeag podt the; nanberf of nkheoknkt ori ng portion for
storing 20 information relatlng to said |iquid container; a_contact

el ectrical |y EBRhBERGBFelfi PAta 1@6H?QCF°pFB9FEeﬂf|ﬁhéaﬁﬂaﬁﬁﬁﬂﬁrng“bortlon

alight emtti ortion; a dis ortion for directing the |i ht 25
emitted fron1§986 éﬁPtFPnﬁuﬁBrPﬁBﬁ tgpﬁﬁlﬁﬁtg?ﬁgrofnksﬁPghlPﬁu?ﬂ Rbnt ai ner,

wherein sai d supply. port Ly provided in g, sigg, 107 of 58l d cgg) ng; hich is

usable. With the increase of the number of the ink
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.



anot her side, and said contact is disposed in a region of a corner portion
bet ween sai d anot her side and said side having said supply port, said

di splay portion is 5 disposed adj acent an upper, in use, portion in said
anot her side of said liquid container. 2. A liquid container detachably
nountable to a 10 recordi ng apparatus hﬂMJ”Q a nounting portion to which a
plurality of liquid containers are detachably nountable at different
positions, wherein said recording apparatus includes apparatus electrical
contacts corresponding to the liquid containers, 15 respectively,

phot or ecept orWHBEBNESf CLAIMER| ¥YSng |ight, and an electric circuit connected
wth a line which is commonly connected with said apparatus el ectrical
contacts, said |idui dAcbiualderorominesidetachatlplyopntabIertauppl yi ng
liquid contained 20 therein to an ink jet head; a first engaging portion
engageabl e wiRAURtingsporbiRpngfpant ink pebvreeerdingt ARPaBAEES ng porti on,
said first engaging portion being disposed on one side of said liquid
contai ner; a §%é6nglﬁﬂbggFﬂ@tﬁbP?Foﬁoﬁﬁﬁéﬁb%ﬂfe with a 25 second |ocking
portion provided in the noynting_.partion, .sai.d second engagin ortion
bei ng di sposed oppos@dCP513H09%§F%§P§eaOﬂ1§HF& CrRERA L BH Pﬁgpgréaid 108

crother s1de ReLIGRORPRELLE SRMTAGAE Bh08d HRRRLL PO PELAE).Lg
liquid contained therein to an ink jet head; a first
engaging portion engageable with a first locking
portion provided in the mounting portion, said first
10 engaging portion being disposed on one side of said
casing:;

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

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

a supporting portion for displaceably
supporting said second engaging portion;

an information storing portion for storing

20 information relating to said liquid container;

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

a light emitting portion;

a display portion for directing the light

25 emitted from said emitting portion to an outside of

said ligquid container,

wherein said supply port is provided in a side



a container electrical contact electrically 5 connectable wth one of said
apparatus contacts; information storing portion for storing individual
information of liquid container; display portion for directing light to
said position detecting neans; 10 a controller for controling em ssion of
light of said light emtting portion whegy information indicated by a
signal indicative of individual information supplied through said container
electrical contact and said information stored in said 15 information
storing neans, are the sane; wherein said supply port is provided in a side
of said |iquidfceaidi nasingi vhich bethetweeni slab@deonei dédandndasdidnot her
side, and said contact is disposed in a region of a corner portion between
sai d 20 anot haposhgg ah@esaﬁﬂdsﬁééthVPHQCEaiﬁ dippryedoin, a sagowi spl ay
portion is dlsgosed adj acent an u in wuse, portion in said another side
of said liqui8 éoﬁPEPﬁErpofﬁlsn eFWQﬁPdsébﬁt%PﬂEFeHeﬁhéﬁaBP9 ﬁ%ﬁﬂtable t he
nmounti ng portiogn of an ink aratys 109 said ink é
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another side of said liquid container.

2. A liquid container detachably mountable to a

10 recording apparatus having a mounting portion to which
a plurality of 1liquid containers are detachably
mountable at different positions, wherein said
recording apparatus includes apparatus electrical
cqntacts corresponding to the liquid containers,

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

a supply port for supplying liquid contained

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

a second engaging portion engageable with a

25 second locking portion provided in the mounting

portion, said second engaging portion being disposed

opposed to another side of said liquid container, said



s a first side; a second side opposed to said first surface; a bottom side
in which said supply port is provided; a first corner portion substantially
defined by 10 said first side and said bottom side; a second corner portion
substantially defined by said second side and said bottomside; a third
corner portion substantial defined by sgigd second side and an upper side of
said liquid 15 container; a first engagi ng portion engageable with a first

| ocki ng portion provided in the nounting portion; a second engagi ng portion
engageable with the 20 second | ocking portion provided in the nounting
portion; a coAanatheg| eidei ballng eppnsétabseidi pheanidetectrical contact
provided in the nounting portion;, a display portion for directing light to
said 25 ink jet recordiStHPRYTEME ROty o sHisPlaqesbldhgagi ng portion is
di sposed adjacent said first corner gortion in said first side; 110 said
supply port iSUBPSpbiRd S8idcE8RFORY| NIRPERY BBFh&PIportion in said bottom

surface; said contact is qgsposed at sai d secoqg cor ner ortion; and
a container electrical contact electrically

5 connectable with one of said apparatus contacts:
information storing portion for storing
individual information of liquid container;
display portion for directing light to said
position detecting means;
10 a controller for controling emission of light
~ of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container electrical
contact and said information stored in said
15 information storing means, are the same;
wherein said supply port is provided in a side
of said liquid container which is between said one
side and said another side, and said contact is
disposed in a region of a corner portion between said
20 another side and said side having said supply port,
said display portion is disposed adjacent an upper, in
use, portion in said another side of said liquid

container.

25
3. A liquid container detachably mountable the

mounting portion of an ink jet recording apparatus



5 said display portion is disposed adjacent said third corner portion. 4. A
|l i quid contai ner according to Claiml or 2, 10 wherein said contact is
inclined relative to said bottomside and relative to said first side. 5. A
i quid container according to Caim4, 15 wherein an angle of the

inclination fromsaid bottom side is 40,5, 50 degrees. 6. A liquid container

according to Caim5, 20 wherein an angle of the inclination from said
bottom side is approximtely 45 degrees. 7. A liquid container according to
any one of the 25 preceding clains, wherein the liquid contained in said

| i qui d cont ai satdi $nknfetisadterdmngrappadatgs HadiBg #&nl inki getont ai ner
according to Caiml, wherein said emtting portion functions also as said
di splay portibead5 Said liquid comtaimer eomprisimgtoaGupply,pomberein said
emtting portion and said display portion are connection with each other by
a |light guidefeo puppivhngoriquidi eontabtnedghhereint o byeshnk dattting
portion. 10. A manufacturing nethod for manufacturing a 15 liquid
cont ai ner, whBeafp said liquid container is detachably nountable to a

mounting portion of an ink jet recording apparatus, said nethod conprising
t he 5 a first ‘side;

a second side opposed to said first surface;

a bottom side in which said supply port is
provided;

a first corner portion substantially defined by

10 said first side and said bottom side;

a second corner portion substantially defined
by said second side and said bottom side;

a third corner portion substantial defined by
said second side and an upper side of said liquid

15 container;

a first engaging portion engageable with a
first locking portion provided in the mounting
portion;

a second engaging portion engageable with the

20 second locking portion provided in the mounting
portion;

a contact electrically connectable with an
electrical contact provided in the mounting portion;

a display portion for directing light to said

25 ink jet recording apparatus;
wherein said first engaging portion is disposed

adjacent said first corner portion in said first side;



steps of: preparing a liquid container including, a casing defining a

i qui d containing chanber; a supply 20 port, provided in said casing, for
supplying liquid contained therein to an ink jet head; a first engagi ng
portion engageable with a first |ocking portion provided in the nounting
portion, said first engaging portion beiyjg di sposed on one side of said
casi ng; 25 a second engagi ng portion engageable with a second | ocking
portion provided in the nmounting portion, said second engagi ng portion
bei ng di sposed 112 opposed to anot her side of said casing, said another

si de bei ng opposite s@id ewprlivdi@ort sispgdspiosgdadiiagentosadidpl aceabl y
supporting sai d second engaging portion; 5 an information storing portion
for storing fhF8EnaerpArrRPEELADR 1D said bPettem ewnfaceer; a contact
electrically connectable with a contact provided in said nounting portion;
a light emitting portS3dd aartach df Aispesedortt Haid SECONG COF@en ght
emtted fromsaid emtting portion to an outside of said |Iiquid container
wher ei n sai d Boppt92pofPdis provided in a side of said casing which is

bet ween sasi d one side ar}g .ailﬂ@r 15 anat her, side, and saj.d cont act, IS

di sposed ih a regi on %t Y PGSR &t REEROSE SETEY and sai d

si de havi ng sghgrauggkxe9055rt§ghg di splay portion is

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

bottom side and relative to said first side.

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

side is 40 - 50 degrees.

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

side is approximately 45 degrees.

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

liquid container is ink usable for recording.



di sposed adj acent an upper, in use, portion in said another side of said

| iquid container; and 20 injecting liquid into said liquid container. 11. A
manuf acturi ng met hod for manufacturing a |iquid container, said liquid
container is detachably 25 nountable to a recording apparatus having a
mounting portion to which a plurality of,]iquid containers are detachably
nmount abl e at different positions, said 113 recordi ng apparatus includes
apparatus electrical contacts corresponding to the liquid containers,

respectively, photoreceptor neans for receiving |light,

and an electric

circuit connected with a line which is 5 comonly connected with said
apparatus electrical contacts, said nethod conprising the steps of:
preparing a |iqui @ .cohthiameidieentriimer aceemdplygpbetCiatmslipplying liquid

contained therein to an ink jet head; a first engagin
engageabl e wi ¥hegeinr saidoeRrihipgr PPERipROYIBEHLIPASE A

:

portion 10
saoadt sagdporti on,

said first engaging portion being disposed on one side of said liquid

container; a

i8pdAY BAFLR4PRY portion engageable with a second | ocking

portion provided in the nmounting is portion, said second engagi ng portion
bei ng di spbsed opposed to another side of said |iquid container, said
anot her side being opposite said one side; a supporting portion for

di spl aceably supporting said second engagi ng portion;

9. A liquid container according to Claim 1,

wherein said emitting portion and said display portion

are connection with each other by a light guide

10 portion for guiding the light emitted by said emitting

portion.

10. A manufacturing method for manufacturing a

15 liquid container, wherein said liquid container is

detachably mountable to a mounting portion of an ink

jet recording apparatus, said method comprising the

steps of: preparing a liquid container including, a

casing defining a liquid containing chamber; a supply

20 port, provided in said casing, for supplying liquid

contained therein to an ink jet head; a first engaging

portion engageable with a first locking portion

provided in the mounting portion, said first engaging

portion being disposed on one side of said casing;

25 a second engaging portion engageable with a

second locking portion provided in the mounting

portion, said second engaging portion being disposed



20 a container electrical contact electrically connectable with one of said
apparatus contacts; information storing portion for storing individual
information of liquid container; display portion for directing light to
said 25 position detecting neans; a controller for controling em ssion of
light of said light emtting portion wherpinformation 114 indicated by a
signal indicative of individual information supplied through said container
el ectrical contact and said information stored in said information storing
nmeans, are the same; 5 wherein said supply port is provided in a side of

sai d I|qU|d cORPaFREr tahrBRtheTheideent sapidonasinydesand anptheRot her side,
and said contact is disposed in a region of a corner portion between said
anot her si de ShHesBedngi 8 BpﬁﬁﬁtﬁgsééﬂdogﬁpﬁFgebort 10 said display portion

i s di sposed adjacent an Lléﬁg in use, portion in said_another side of said
liquid container; 9§) F%ﬂ?IHQﬁF%Pqrﬁszgﬁﬁf%qqﬁﬂQ&Ybontalner 15

supporting said second engaging portion;

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

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

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

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

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

20 injecting liquid into said liquid container.

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

detachably mountable at different positions, said



10

15

20

25

113

recording apparatus includes apparatus electrical
contacts corresponding to the liquid containers,
respectively, photoreceptor means for receiving light,
and an electric circuit connected with a line which is
commonly connected with said apparatus electrical
contacts, said method comprising the steps of:
preparing a liquid container including,

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

a second engaging portion engageable with a
second locking portion provided in the mounting
portion, said second engaging portion being disposed
opposed to another side of said liquid container, said
another side being opposite said one side;

a supporting portion for displaceably
supporting said second engaging portion;

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

information storing portion for storing
individual information of liquid container;

display portion for directing light to said
position detecting means;

a controller for controling emission of light

of said light emitting portion when information



10

15

114

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

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

injecting liquid into said liquid container.



