1 LI QUI D CONTAI NER AND MANUFACTURI NG METHOD THEREFOR FI ELD OF THE
| NVENTI ON AND RELATED ART: 5The present invention relates to a liquid
cont ai ner and a nmanufacturing nethod therefor, and nore particularly to the
l'iquid container and the manufacturing nethod for the container, wherein
i nformation of a state of the liquid container such as 10 ink renaining
anmount of the ink container is notified by emtting neans such as LED.
The present invention relates to a liquid container, in particular, a liquid
container in the formof anLIQBIDOCORTAENEReANNably nountable in an ink 15
jet recording unit or an ink jet recording apparatus, which records on
recordi ng nmedi um by ej eMANUFAGTURING METHODAITHEREHOR recordi ng apparat us
which fornms an i mage on recordi ng medi um by depositing ink in the form of
liquid with the use of an ink jet recording 20 head is widely used as an
outputting nmeans for such an information processing apparatus as a copying
machi ne, a fadsiBLD QR JrHEACENVENTEON AN tRRIATED AWREw iter, a printer as an
outputting peripheral device for a wordprocessor, a workstation, a personal
or host 255conputer, &he. preseatpanvebtdoprralatesotpeacdiauited to an
optical disc apparatus, a video apparatus, a digital canera, etc. 2
container and a manufacturing method therefor, and
more particularly to the liquid container and the
manufacturing method for the container, wherein
information of a state of the liquid container such as
10 ink remaining amount of the ink container is notified
by emitting means such as LED.
The present invention relates to a liquid
container, in particular, a liquid container in the
form of an ink container removably mountable in an ink
15 jet recording unit or an ink jet recording apparatus,
which records on recording medium by ejecting ink.
An ink jet recording apparatus which forms an
image on recording medium by depositing ink in the
form of liquid with the use of an ink jet recording
20 head is widely used as an outputting means for such an
information processing apparatus as a copying machine,
a facsimileing machine, an electronic typewriter, a
printer as an outputting peripheral device for a
wordprocessor, a workstation, a personal or host
25 computer, etc., or a portable printer to be connected

to an optical disc apparatus, a video apparatus, a

digital camera, etc.



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

i nseparably or renovably attached to a recording head 5 nmounted on a
carriage or the like and reciprocally novaple (in primary scanning
direction), and ink is directly supplied to the recording head fromthis ink
contai ner. Whether an ink jet recording apparatus is structured so that an
ink container is inseparably to attached to a recording head, or it is
structured so that an Aska ciystemefor sSyrRmMKANT yseh azhetnk ojet r ecor di ng
head, the positioning of an ink container relative to a recording head, or
posi tioni ng ofresonsdmalianparaddsumst thosgt descniheq mhﬂﬁQﬂWiﬁhﬂ%Qkﬂlon 15
of a recording head and an ink container, relative to a rel evant nenber (for
exanpl e, carritpreoflssdy iSqS hefpe v S ﬁ’@ dpFarcemiinegtiif ocal |y novabl e
in primary scanning direction) of the main assenbly of a recording
apparatus, is HRERITAHY R¥ T amgysiiahatieched, & raelrfﬁc'élfqlélgr &&F i ng
quality. Further it.is ver |nportant |n partlafrgiar in the field of an
ink jet reéor d‘?cﬁ’d‘ A %k suppl yi ng

system for an ink ecordlnc ap aratus |ch i.S maII ze, sinple in
terns of 25 t Y% eatqr:'dh B aﬁ’d’ lﬂ 4@51?: ai ner or an

Mus, the | nvelgr S f TRHE 095, i &9&%& A FE et on of
an ink_contai net, a4 UGS & rlaﬁ”grgg&gggmgl  Mgipali, qunt el ner

as an answer t ove descCri bed conc cor IS proposal

an i nk contai rdcstﬁé)d”éjoeqzﬂﬁtl hax?‘ g{]ﬁm il rpélavms vgﬂ.lsc%b ts from one

of the end surtaces, and a springy | ever wt i ng cl aw,

whi ch projget S#Eé&’ﬂéd‘eté’oé LUBAY {dPheda ! i ARPosd tsacﬁ&l{{@fé‘dfé&m the

surface with

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.



i o 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 | ever of an ink container315 fits. The two anchoring hol es
of the holder are in the opposing two side walls of the hol der, one for one.
As for the nounting of the ink container, first, the ink container is to be
positioned so that the anchoring claw projecting fromone end of the ink
container fits 20 intoThhe, abbéioinvignhotre of the poésent ihmverhden the ink
container is to be pushed down into the predeterm ned position in the hol der
by the other drave drnopesed ke comhioradtipofof an gtk antainasr agfd tshe i nk
container to snap into the anchoring hole of the 25 holder. Wth the two

cl aws | ocked istuugtuxs rfaspareiavaRE Rftahing an inde Gt RS i s
prevented from di sl odging fromthe abovenmenti oned predeterm ned 4 position
in the hol der.an answer tg dhe, aRons AFSCHRAT GANCGTNE coRACEPHEAEs t he one
descri bed above has been known to be provided with a storage neans capabl e

of el ectri&al I§° sthoks RFWPAFRL i ARk | AP tRRETI I RIRVIIR dhitthidher itsel f
f | e, I of i th jn), in ord t ke i i b t trol
Lhe' r eoor i no FroweteClar mR PLOSHTETh g & SRRy the
information stored in the storage. neans. R@e ig%ornatip stored in lo the
st orage means J&TENRF asarfieai %ng?'nre? 19 mothted™t Mt M he ink jet
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must be espabl i shed Ne VELNy { "edMBier, 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



As one of the means for acconplishing the above described objects, Japanese
Lai d open Patent 20 Application 2001 253087 di scl oses the follow ng
structural arrangenent: The electrical contacts of an ink container and the
el ectrical contacts of a holder are disposead on the sane side so that as the
ink container is nmounted into the holder, the electrical 25 contacts of both
sides cone into contact wwth each other, and al so, so that once they are
placed in contact with each other, they are kept in contact with 5 each
other by the @RfdetRmtin beredtlde®: anchoring claw, such as the one

descri bed above, of the ink container, with the corresponding anchoring hole
of the hol der, and bet ®BER BhECBA¥ABLYnHOBRLAPLE LRE gopﬁﬁéﬁgﬁgaﬁever, such

Tchor i g hol T Q. e GH5q Aot AR e HrdoRh 1t o SN T Bonnt

the electrical caontacts of the two sides, are auionﬁ%ica%ig connected as the

i nk cont ai ner "I”sé)l'ioa nDEATRIC i MRS He Pt rof F 1o Tt SRt Y nEteet ¥t or a
hani dedi cat t he. i h i
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arrangemnent is(ﬁ%%ggﬁ%ﬁﬁgg? ééf@}t@g fﬁﬁngﬁg#g%?ggtg$e5§a£9n@$tﬁéi'Ciency.

150n t he ot her ecent wder use o caner a, emand is

noreasing [oryPraBLLiGIi £0 Lhecrbgl Ak, £EEEALRE! PRodbEEChE YatonRCt ed

with a printer cor evi that is, non- Inting (the printing in

whi ch a di gi t%?Eagﬁe@rgin&iaﬁﬁafatQQ,Ceaaéétsﬁ YhéNiRrOFLAESEn 1S called

"canera direct addition,” an informati on nenory nediumof a card type

which is an i nfesPpBE| PR FREDEYoPREE U885 achall Vi HEsiatl ¢h It et did al
canera is directly nounted into a printer, and the data is transferred to

the printefo 25the etéLs§epmeahs(DONr&&dpasntheCahkedontaiflediigect”). This
type printing is also increasing. Furthernore, a so-called nulti- function
printer which heésntefrinterthe ink jet recording apparatus. In the
case of an ink jet recording apparatus structured as
described above, the ink container must be connected
to the recording head so that not only is an ink
15 passage established between the ink container and
recording head, but also, an information exchange
channel must be established between the two.
As one of the means for accomplishing the
above described objects, Japanese Laid open Patent
20 Application 2001 253087 discloses the following
structural arrangement: The electrical contacts of an
ink container and the electrical contacts of a holder
are disposed on the same side so that as the ink
container is mounted into the holder, the electrical
25 contacts of both sides come into contact with each

other, and also, so that once they are placed in

contact with each other, they are kept in contact with



6 function and a scanner function and whi ch 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 individeal ink container such as nounting
state of the ink container, ink remaining anount in the ink container is
given to the user. O, the user desires to be given such information. For
exanple, if to the user is aware of the fact the ink_remaining anmount in the
i nk cont ai ner §a¢hs@diher e the ergagsmeats detygen: dpavanche one, by

whi ch the wastefull printing:(only to half way to a recording material, for

exanpl e) due tdavhe SHH By WMfe deicTIBeDhabPY ey @fidd ettt ehand.

Conventionally, such informatiqQn is transmjted to.the display to which the
printer is corﬁ%httae"d’,era'nd’%r;ﬁb tg\f"eﬁ"to e tar?é’hcﬂ:s’&gaj%olf tHe PC. In the

f - P dj , thi ' i bl and 20 th f o | d
case of non FLASSOLAS. A S0t Bosble o A0 dhgre, | vould
I n which the 'mctocrr%ta{igOlnex?e"’&[1 asgf alys HNEVEL o d e LA UhO! spich a

di spl ay devi celq ncreases” cost he' printer and Upsizes the printer, and in
00100 20, I AL, tnd SR g iR [T e
di spl ay deVicthfé of the holder. In the case of this structural
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



7 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
i nk container. For exanple, Japanese Lai d-epen Patent Application Hei 4 -
275156 di scloses that ink container which is integral with a recordi ng head
is provided with two LED el enents, which are io switched on dependi ng on the
ink remai ning anount in tw steps. More particularly, an ink cartridge

i ntegral |y hafungtden med & skaadeandfunetion aak dHah Whighohaged® with
means for counting a nunber of electric power supplies to an ink jet head,
neans for 15 Sop¥ilRg Hwmcideon withomd mge a2 rﬁﬁ (dih&p| showi ng by
light emttance thereof_ the ev%nt of, approachi.ng of the integrated count to
the near end ®ASiRGFUnGtIeRluds I%‘?%’Tﬂg MSPAED which is switched on
when the integrated cqQu reaches.t i 0 enpt i m nation val ue.

Simlarly, Japanese L ggoﬁ%n Eﬁtgﬁgeﬁﬁg%Féﬁt?8n3%ﬁgi?§%0}§29 di scl oses
o e RS S AL Bt A R e o,
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cyan) inks. 5 { HeE R adie: ofs PRAIR tP O ddUks, Seah anel ek, oreen

ink or blue ink are proposec such a case, seven - eight color ink
containers areydls@kbs to be given such information. For example, if

10 the user is aware of the fact the ink remaining amount
in the ink container is small, the ink container is
replaced with a new one, by which the wastefull
printing (only to half way to a recording material,
for example) due to the shortage of the ink can be

15 avoided beforehand.

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

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

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

always desirable. Even if the display device is



individually in an ink jet printer. Then, a nmechanismfor preventing the ink
containers from being nounted 10 at erroneous positions is desired. Japanese
Lai d- open Patent Application2001 - 253087 di scl oses that configurations of

t he engagi ng portion of ink containers engpageable with carrying portion of
the carriage are nade different depending on the colors of 15 the ink
containers, so that nounting of ink containers on erroneous position are
prevent ed. In conparison, the structural arrangenent disclosed in
Japanese Lai dpopsndedt eritt Aspiniotatilyay20ess3ed3thadf uses fromthe fol | owi ng
problens. That 20 is, if the latching |lever of the ink container and the

el ectrical codmmeddadlelyhantldeardiye necodadirgl the sdaitiel @fcythef dnkexanpl e,
if the contact pressure of the electrical contacts is greater than the force
generated by ceatad®er.ency of the latching lever, the 25 latching lever is
excessively defornmed, _failing thereby to keep the ink container in the

pr edet er ni ned positioﬁniﬂn?ggﬁﬁ spnypRt ipnatt eRAPHe whR cRisPta¥orce 9

generated by the latching |lever_acts on the ink container. Therefore, it is
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th di h i,de b i.sal i d at the.5 jqint ti
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probl ems, it 0SS B el AR M1 d1elerR! A1 PPN ON the

bottom surface o
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.



15 container in the sane manner as the one disclosed in Japanese Laid open
Pat ent 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 renovably nmountable in the 20 carriage of the ink jet
recordi ng apparatus. Its electrical contacts through which recording signals
are transmtted to the recording head fromthe main assenbly of the
recordi ng apparatus are attached to the bottom surface of the recording
head, and the 25 corr&spaddihgonurincerdert he weekti agdemghdsforshigh
recording head is nounted into the carriage, the electrical contacts of the
recordi ng headmagee quald tyl0 ldghtadmaggnta tink el ldght @yandika@ndf t he
carriage, and then, keep sliding thereon while the recording head is noved
(pivotal ly) iM% qn PeGang YWnd thioprddi than &a g conmpnididnal fEr

el ectrical contacts of 5 the recording head and the el ectrical contacts of
the carriage &% YettRhraFonedIqY i MAHE FbFAY) dtk%onduct i vity. Thus,
it seens reasqnabl e to the adopt_the desjgn ff t he electﬁicalg i nt _between
the recor dPng HEEPSFRP TSy 1SRt SRPGLRY FRI9GpARKESEERg %0 8§eﬁnﬁatent
Application 2 178050, t.o the desi of the eIecE*ical joiﬁt bet ween an i nk
cont ai ner and H 5%t ottt Y HEtf Aoh RETRITThe iRk 8GR & 8PS 'nf or mat i on

is electrically transmit.ed. ver,, electrical contacts are electrically
15 conduct | ve RYHors SITLHOE itk | FAATIGR R A4S Substance.  and

her ef : f. i . ,
andl or caus) ng Mg St BT theif 3 (DR Ger 0 BB A HachR 0 g
| ;o I L Sl
arge amunt Qfolpréiﬁi\#ﬁ#é@eﬁ{élein]& 0ﬁ:c?f9t§i§é&5§ fxft@rﬁ B&En S n‘?&ﬁr{fér%l ycont acts

of an i nk contalne ectrical contacts of the nmaln asse remai n

sati sfact qpi | Ya€ OPESHEShs Tpd Lo £ egd4iLed . CORPAY (D4 1ias oy se from

t he standpoi nt of the prevention of the damage to the electrical 25 contacts

and the durabipitenefappricderdnieed coM3e4 5. diserddes vwdes, the anount of
the pressure to be applied to the electrical contacts to ensure that the

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



11 electrical contacts of the ink container are kept satisfactorily
connected to the electrical contacts of the main assenbly nmust be optinmm
that is, the mninumto be effective. Thus, it is unwise to adopt 5 the

t echnol ogi es di scl osed in Japanese Laid open Patent Application 2 178050

wi thout any nodification. |In particular, in the case that an ink container
is renpvably attachable to a recording head, there is the possibility that
when an ink container is attached or io reaned the tip of the ink outlet
of the ink corgefarated by e It ihilaveniadty D et tikal contacts of
the main assenbly, and wets them Further, should ink I|eak fromthe joint
bet ween t he i MORAIRAT of THEE&E ﬁEecoﬁFaﬂﬁepoéﬁ&bﬂﬁeFQﬂF|§h%ﬂ1QH the main 15
assenbly during the mountjin ¥ of the ink contgajner, very likely that

the ink havi ndP3%RAER 9% R HEE FMEARFTGT éfrh% 1'el'F‘:'ecjfli‘]fc #Se9tact s,

b th | ect I t hed to the bott f th

PRk cont ai ner SHOBE rRSOraors therf ShadHed ran.ral% °<§”ea€ aCF. cati on
Hei 4 - 275156 dlsgloses a ﬁtructure gf Iqﬁ # - rtrl @5 ein a LED for
di splay i s moul@HE orPEERFR RS PRETSOH M ¥ e %Jcl?fi’l ?p%B ni cati on

with the min gesenbly {m&}*&pg Dfing MR VES iy e 280 SPED Foghructure, in

order to pl ace a p05| ron |'OWm ng~ easy o serva y the user,

the PC plate has 1o beop! pcedsgie tfﬁaéafﬁetc‘?orﬁ’{) Ui BhessidPe TOUBKEL, ST nce

the PC pl ate includes rlca connecti ng por ron for
CO"““”'Ca“‘“1EﬁérﬁiéEEE?bglﬂﬁﬁﬁﬁ%ﬂbC%ntfﬁéFﬁﬁﬂt@6ntéfﬁe£a§iééd§n@f t he

arrangenent is sma It would be considered the use a 5 large area PC plate
to cover the prei&éAbL£a@OFil Obesbmé Nenst&61& | CLh1 LORGOEREAELPOEST ON and

t he
10 remain properly connected in terms of electrical
conduction.

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

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

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

25 corresponding surface of the carriage. Thus, as the

recording head is mounted into the carriage, the

electrical contacts of the recording head come into



preferable portion of the LED. However, doing so increases the cost. If the
structure disclosed in Japanese Lai d-open Patent Application Hei 8 - 58107
is 10 incorporated in a printer which carries a plurality of independent ink
containers for the respective colors, theistructure for nmounting the ink
container to the printer is limted, and therefore, the substantive capacity
of the ink container has to be reduced, or 15 the printer has to be upsized.
On the other hand, Japanese Lai d-open Patent Applicati on2002 - 301829 sinply
di scl oses t hatcanfiadtartithy themeliectiisalasrnadu@f FpGanhfdevat user
easily recogni zes i t. Fq¥ever, it does not disclose a 20 preferable

structure for athdilfmg KkafP SAINT RfEGCTHMVHHE SR ACIF NI i nk war ni ng
wppar at s and A8 (i RerRd e btk TS iR o R BRRHHO IR [ ing
W th the tesulhe At ar SHARERORS ot RAPSRoIEado SR RETEnSE and i n
fhe easy oBseruit rporingidfsad erid Sie M b LE oMt o TR L0 015002

- 301829 di SC|%A‘§%i&§e '%é;%tf%r 6c r%?a%c#é(# fo/@r{g 'c?fTPeikécPfoé/éPEd on a

fixed lever 5 a nov ne I xing the ink contalner on the

carriage for I%%&%&{Ilﬁf(j Nippe@Nt Q]itn%reerr%n‘}e(ys%gxlé‘%i%s o] tteS ddopr € 7 a

structure in warning lanmp 1's provi on the 1 nk container per

se. Hovever, {8 eadSidid Sk SAOSET EcPLe1 Li®ikt B Fhéen 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



10 power supply nethod to the ink warning | anp. These problens are
nore significant recently as a result of the downsizing and the

mul ti-function tendency. Particularly in the case of a mul ti- function
printer in which a scanner is placed 15 atithe top of the printer, the
position for the display is nore l[imted. The display is used not
only to notify the user of the information but also to permt proper control
of the main assenbly side of the apparatus. 20Even when the ink container is
provi ded with eddcinpicalk eintdaisedl rthinpgake stontadinesp aredient
Application2002 - 301829, the main assenbly side controller has to identify
t he ink contaisaiisfactrikly cugactaf do ddr Aldgtgriexk qontagtss REthis, it
is 25 necessary to identify the ink container to which the signal for
turning the ritgm makp arsenyly msekRtinue ithatotaith® is nounted on
a wong position,, 14 there is a liability that small ink remaining anount

i s displayed fHUMYE e beiekfprivRr WBUSh dénds NeWdssufto 4Rt amount of

2 a 5 | amd ortiheteriiolodics Eiarlasal {hASRARRRS Lo (RS nic cont ai ner

posi L1 on of i HASSRE AR L fr Lo BB Srifholh ar Rl fe AR onzo01 -

253087 di scl OSler§ f)é?]:a icular, 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.



10 configurations of the engaging positions of ink containers are nade
di fferent depending on the colors of the ink containers. However, in such a
case, it is required that ink containers having configurations dependi ng on
the colors of the ink to contain with the;35 result of disadvantage in the
manuf acturing cost which is nore significant with the increase of the nunber
of the colors of the ink. It woul d be possible that |ight em ssion
control is carried out for the respective LED of the 20 ink containers, and
the enmtted | iHpwever .r eddiceedhsy BE pHater dawpiusies jedattiniaade printer,
wherein on the basis of the state of the output, the position of the i nk
contai ner is $Spagigatdng \wartianfor silashnical {qRMmMUED. asft dae Wit cont ai ner
has two functions, namely, to 25 emt the light to notify the user of the
state of the ithle é'@f#fhlqrftsreﬂﬁ?ﬂd’ tf drhe Hlﬁéqurgvhttl%eb ajdciyde e Wusition of
the ink container. Here, _the user possibly | ogks_at display
portion of tru?qFﬂPQﬁﬂﬁﬁﬁrﬁﬁ gkl gt WeELd; Pev&PPS&QGEPFeGPPoH§e Pn vi ew
of the fact it is desir d*e to enmit the Igﬂ?t IQ?? qH%ran 5As wi || be
under st ood>f r %I FSFiRdd R th® YT e REkSr RIELIPnel y, (1)
easi ness of nounti.n t.he. nt| ortiaon 1{2 ass the el ectri cal
connection wt %grﬁ)%ﬁtflﬁgc”%“brcﬁ 11'{%69% ]hgré ‘#bftkifagm de of the
printer while ect éé ct (ﬁﬂ I n ion fromthe ink,
and (3) assure‘?f[‘#rea%%gn‘{n@ %Iﬁto?nt & 1{éh ‘? %%%%eé?htgt % %OI"[IOI’I to the
phot or ecept or chfJE%éE'EHé”c&E%tt(iély%eu§%5uc¥%re disclosed in
Japanese Laid-open Patent Application Hei 8 - 58107 is
10 incorporated in a printer which carries a plurality of
independent ink containers for the respective colors,
the structure for mounting the ink container to the
printer is limited, and therefore, the substantive
capacity of the ink container has to be reduced, or
15 the printer has to be upsized.
On the other hand, Japanese Laid-open Patent
Application2002 - 301829 simply discloses that ink
warning lamp is provided at such a position that user
easily recognizes it. However, it does not disclose a
20 preferable structure for supplying the electric power
or the signal to the ink warning lamp. From Figure
6 - Figure 8, a lead wire connecting the ink jet
recording apparatus and the ink warning lamp is
suggested, but a number of wiring leads corresponding
25 to the number of ink warning lamps are necessitated

with the result of complicated wiring and therefore

cost increase, and in addition, the wiring lead and



SUMVARY COF THE | NVENTI ON: Accordingly, it is a principal object of
the present invention to provide a |iquid container and a manufacturing

nmet hod therefor wherein a nounting 20 nmechani sm and operation to the
nmounting portion is sinple and easy, mhilq3assuring positioning and stable
est abli shment of the electrical connection;, and in addition, the [ight from
a light em ssion device provided in the ink container is transmtted to the
25 user and a photoreceptor of the printer with certainty. Accordi ng

to an aspect ghd Rdmianaiy igbraildo Rl el drSi diadd dafk dddyui d contai ner
detachably 16 nountable to a nmounting portion of an ink jet recording

apparatus, saidbddriiritidinnt ahnaadseiphi, SUaanese Laid-apeasiPagenef i ning a
|l i quid containing chanber; a supply port, provided in said casing, for
supplying 5 | ixppid cetinitcai 2002 t-he3 a8 e @iastloded eiin hiead ;Figdre S8 engagi ng
portion engageable with a first |ocking portion provided in the nounting
portion, said thatstirdkngagrmingdrampnihgruyidepagech dhixede swer of said
casing; a second engagi ng portion engageable with a 10 second | ocki ng
portion previ cduicn ishea muvah ey nEmtienrfors & ik iger drlte elljagiorgt ey on bei ng
di sposed opposed to anot her side of said casing, said another side being
opposi te sai d anethsd dearmiagepan icarywokng orhe cinkli eqn tasierdy y angbporti ng
said second 15 engagi ng portion;, an information storing portion for storing
i nformati on religc¢krsed mikts iKjgure chtai sigfucuge it dfhitlecihe cink y
connectable with a contact provided in said nmounting portion; a |ight
emtting 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,



portion; a display portion for directing the light 20 emtted fromsaid
emtting portion to an outside of said |iquid container, wherein said supply
port is provided in a side of said casing which is between said one side and
sai d anot her side, and said contact is diggposed 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
anot her side of said 17 liquid container. As descri bed above, the

present i nventifyrdreikesa i 111055t ethat el B Arikl Wehataiimy Neiounthi ch has a
liquid outlet and an informati on storage nmeans 5 having electrical contacts,

sinmpler in thedretislsyred ofoMand thigr i ink rdantdimdn qhitlc admtariis nount of
a device to which it is attached, sinpler in the procedure for nounting it,
nore reliabl e amhffieteite amoywsidf othenginlsnathereiforehe fanowhte of force 10
necessary to nount it, and better in the state of connection between its
liquid outl et emicsdin |copixbl d£tthd @isplayxing deshicd such sasata ached and
the state of contact between the electrical contacts of its information

st or age neans lanp tde BheclikealilSisontprenisd that devineed cofhthd it i s
attached. Further, the present invention can structure a

conbi nati on ofink|¢entainent b$ nepecaifiiede |iquid contai ner nmount of a device
to which the liquid container is to be attached, so that its electrical 20
contacts are protectedsf fom ithe Istavctureafage specifird thgumeuadedai ner .
These and ot her objects, features and advantages of the present invention
will become noPesSh epf E%%ni%kc%%%F%Rﬁ%Eicﬁ%ﬁﬂn?ﬁ% L3ldoper

Patent Application2001 - 253087 discloses that
10 configurations of the engaging positions of ink
containers are made different depending on the colors
of the ink containers. However, in such a case, it is
required that ink containers having configurations
depending on the colors of the ink to contain with the
15 result of disadvantage in the manufacturing cost which
is more significant with the increase of the number of
the colors of the ink.
It would be possible that 1light emission
control is carried out for the respective LED of the
20 ink containers, and the emitted light is received by a
photoreceptor fixed in the printer, wherein on the
basis of the state of the output, the position of the
ink ‘container is specified. With such a structure, the
LED of the ink container has two functions, namely, to
25 emit the light to notify the user of the state of the
ink container and to emit the light to specify the

position of the ink container.



25 description of the preferred enbodi nents of the present invention taken

I n conjunction with the acconpanyi ng drawi ngs. 18 BRI EF DESCRI PTI ON OF THE
DRAWNGS: Figure 1 is a side view (a), a front view (b) 5 and a bottom vi ew
(c) of an ink container according to a figgt enbodi ment of the present

I nventi on. Figure 2 is a schematic side view (a) and an enl arged
view (b) of a nmjor part thereof, illustrating functions of |ight guide
portion and the 10 |ike provided on the ink container according to the first
enbodi ment of the preHepé,i tuenusen. possibly 166Rsr at3diispaagchemati c side
viewillustrating a nodified exanple of the first enbodinment. Figure 4 is a
side view (a) portid raftthe ekl cdritaisferan rexdrelperioftexr cantvadticars

substrate nounted on the ink container of the first enbodinent. Figure 5 is
a schemati c sidieradtewrnid | udnr atiiewg oinaheefactidi fited sedasprabde ttoe first
enbodi nent. Figure 6 is a schematic side viewillustrating 20 a further
modi fi ed exan@Emitoftheelightstirermbotideemandé.gure 7 is a schematic side view
((a) and (b)) _ _
5 As will be understood from the foregoing, there
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 liguid container detachably



illustrating a further nodified exanple of the first enbodi nent.
Figure 8 is a schematic side view ((a) and (b)) 25 illustrating a further
nodi fied exanple of the first enbodinment. Figure 9 is a schematic side view

illustrating

19 a further nodified exanplhg of the first enbodinent. Figure

10 is a schematic side viewillustrating a further nodified exanple of the

first enmbodi ment.

enbodi nment
oper ati ons

(a)

Figure 11 is a perspective view of an exanple 5 of a
recordi ng head unit to which the ink container according to the first

i s mdaimciE v oreuniab] teind-ippirteiol? dfl larstimt epetount i ng

(c) of the ink container to the recording head o unit.

Figure 13 i s aduosiiany iapparetud a)saifd diquid container comprising:

10

15

20

25

a casing defining a liquid containing chamber;

a supply port, provided in said casing, for supplying

liquid contained therein to an ink jet head; a first

engaging portion engageable with a first locking

portion provided in the mounting portion, said first

engaging portion being disposed on one side of said

casing;

a second engaging portion engageable with a

second locking portion provided in the mounting

portion, said second engaging portion being disposed

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 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

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

saild 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



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 15 usable therewith, and a perspective view (b) showing a state
in which they are connected with each oth?;. Figure 14 is a
perspective view of an outer appearance of an ink jet printer usable with
the ink container. 20Figure 15 is a perspective view of the recording device
of Figure 14 with the main assenbly cover onitted. Figure 16 is a

schematic sidq iAW iddnddtimdld.ng function of the [ight guide portion
provi ded on the 25 ink container according to the second enbodi nent of the

present invention. Fi gug edddctfoéd SEbev@) i théisiee séetv Divent £éh nodi fied
exanpl e of Figure 16. Figure 18 a side view (a), a front view (b)

and a bottom wviakes( At Poswiblk teomfakiener Mjudld icont diingis ,d whdrinai ner
according to another exanple of the 5 second enbodi nent.

has a liquid outlet and an information storage means

5 having electrical contacts, simpler in the mechanism
for mounting it into the liquid container mount of a
device to which it is attached, simpler in the
procedure for mounting it, more reliable and accurate
in positioning, smaller in the amount of force

10 necessary to mount it, and better in the state of
connection between its liquid outlet and the liquid
inlet of a device to which it is attached and the
state of contact between the electrical contacts of
its information storage means and the electrical

15 contacts of the device to which it is attached.

Further, the present invention can structure a

combination of a liquid container and the liquid
container mount of a device to which the liquid
container is to be attached, so that its electrical

20 contacts are protected from the liquid leakage from
the liquid container.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following

25 description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.



Figure 19 is a schematic side view (a) and an enlarged view (b) of a mjor
part of the light guide portion to illustrate the function of the Iight
gui de portion. 10Figure 20 is a side view (a) and a front view (b) of the
side view according to a nodified exanple;pf the structure of Figure 18.
Figure 21 is a side view (a), a top 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 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 |ight receiving portion provided
at a |l ower position of the printer, while the carriage is noving.
Fi gure 23 a s@RdER DESSIRIPTAONVAR TR DRAWIHNGSuncti ons of a |ight guide
portion of an ink container 25 described in Figure 22. _ Figure 24 is
a side view (a), a toPighaa ¥iéw abyide vbevohaVi ety fEPRENULEWT fBAt vi ew (d)
of an ink 21 container which is a nodified exanple of the enbodi ment of
Figure 21.5 and a fofifam 25ew (£)sHenn 10k containgy @pcuiding &rdi ng
device which carries a plurality of ink . .

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



5 containers 1 shown in Figure 24, and a schematic view (b) illustrating the
I nk 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 viewillustrating 10 behaviijgr 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

nodi fi ed exanple of an ink container shown in Figure 1524, (a).
Figure 28 is @ farsiiet inedifiied efxanmple rif ddve fimst wohgdiment | i qui d
contai ner according to an enbodi ment of the present invention. Figure 29 is
a side view (a), a topignze IPeds2e eghematpot sddevview(é)lugdiratinant vi ew
(d) of the ink container shown in Figure 28, and a top plan view (e) and a
front view (f)a dfunther modbhited merampie ahdhaf eshamagdinent - Figure 30
I's a block diagramshowing a_25 structure of a control systemof the ink jet
printer. Figure 31 sh&wguser ddt dfe20PeEFRRIFIVANELGH PRgaPoPXEMBAS|
transm ssi on between the_jnk container and_ 22 the f] exible cable of the ink
jet printef irPh &t mEeHITIHI RERY UREL oF0 (R GhitRG nind (entainer Fi gure
2 1 I rcui i m show n h i f r rovi wth
gont foﬁ gr chrﬁt]cc(:joxag{r?g t?o 01\:,¥1e gf:lt.rset deentll?oéfmgnt t1hse &éjtbésct:ha%fy provi ded t
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



5 so on. Figure 33 is a circuit diagramof a nodified exanple of
the substrate of Figure 32. Figure 34 is atimng chart illustrating the
data writing and readi ng operations to and froma |lo nmenory array of the
substrate. Figure 35 is atimng ghart illustrating actuation and
deactuation of LED 101. Figure 36 is a flow chart illustrating a control
process relating to nounting and denounting of 15 the ink contai ner
according to an enbodi nent of the present invention. Figure 37 is a flow
chart of a noumudify eshexdmplientofh§ iguseeds .of the ink container in Figure
36. Figure 38 is a flow chart showing in detail a 20 nounting confirnmation
control in Figure 37.Figure 18 & gide Bbewhbad. aasfuert (uiewn(phi andal | of
the ink containers are correctly nounted at correct positions, and therefore
the LEDs are $wibadtam griew depec@fi A yink cafainegc d8siady isha control for
the 25 nounting and denounting of the ink containers, in which (b) shows
novenent of t RS iGRpE3ner REGAEEHNT Fo Aathas axamRie 9% 'i(:llﬁ' ried out
using light (light .

5 second embodiment.

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



23 validation), after the main assenbly cover is closed subsequently to the

LED | i ght eni ng. Figure 40 illustrates the light validation process
(a) - (d). 5Figure 41 also illustrates the light validation process (a) -
(d). Figure 42 is a flow chart ibjustrating a recording process

according to the enbodi nent of the present invention. |oFigure 43 is a
schematic side view (a) and a schematic front view (b) of an ink container
according to a further enbodi nent of the present invention. Fi gure
44 is a schenepntadnée whdwhofisaanmgidfiifdedeexampdeoft fbestructure of Figure
43. 15Figure 45 is a schematic side view of a nodified exanple of the
structure of Phgoddmest of Figureri2dure 46 is a circuit diagramof a
substrate having a controller_and the |ike, according to a further

enbodi ment of the pr BRI d2nts oh. scematie frvont wiewmay @ha?t of an

operation in . . ) . . .
recording device which carries a plurality of ink

5 containers 1 shown in Figure 24, and a schematic view
(b) illustrating the ink containers facing the light
receiving portion provided at a 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



the structure of the enbodi ment. DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS:
25The description will be made as to the preferred enbodi nent of the present
i nvention in conjunction with the acconpanying drawi ngs. 24 1. FIRST
EMBODI MENT. 1.1 Description of First Enboghnent. 5Figure 1 is a side view
(a), afront view (b) 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 i s mantpel &flergbilee cablecofit #heeinknjeht prgnded denbemmsngfoperati on
of the ink container), which provides the user with information (by Iight
em ssi on fronthedsspsayager ofotthehiok wohktahsesiescri bed hereinafter). 15In
Figure 1, the ink container 1 of this
Figure 32 is a circuit diagram showing the
details of the substrate provided with controllers and
5 SO on.
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



enbodi mrent has a supporting nmenber 3 supported on the |lower portion at the
front side side thereof. The supporting nenber 3 is nmade of resin materi al
integrally nolded with an outer casing of the ink 20 container 1, and the
ink container 1 is displaceable about a pestion of the ink container to be
supported when the ink container 1 is nounted to the container holder. The
ink container 1 is provided on its rear side and front side with a first
engagi ng portion 5 25 and second engagi ng portion 6, respectively, which are
engageabl e mnNhluégkﬂ@g)poﬁﬁtﬁﬁst@ﬁoﬂﬁd@daﬁﬁe&béanpﬁwﬁéTlﬁoﬁd@ﬁedln this
enbodi ment, they are 25 integral with the supporting nmenber 3. By
engagenent ofSNWQeGH&@GQHthO%hQD#E@ di@htk8i88gagi ng portion 6 with the

| ocki ng portions, the ink container is securedly nmounted in the ink
container 1. The 5 ob@%%ﬂ?%n4@u*i%@sFﬁétﬂﬁuﬁ??nbiﬁktIV%%1@%§%?Pbed

her ei naft er referrlng tQ Flﬁure 12, (a) - (c). The bottom surface of the ink
container 1 i ®THEFESId@ it A D i nk supply port 7 for ink supply, which port

is connectable with ink intro uctL eni re head
which will>3be descri b Hg‘ﬁﬁ?e#ua? &P, 8§ ﬁgﬁ‘?\f—) {l‘g? Jrﬁ%hfnﬁagbﬁ?ﬁ%ﬁ‘@ 1to

t he cont ai ner _hol der.. ba53 nber is provided on the bottom side of the
supporting pOHHQﬁ?S e S 5g§rt|ng menber 3 at a position where the bottom

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.



15 side and the front side intersect with each other. The base nmenber nmay be
inthe formof a chip or a plate. In the follow ng description, it is called
"substrate"” 100. Referring to Figure 2 and Figure 4, the 20 description wll
be nmade as to a structure and a function @f a major part of this enbodi nent.
Figure 2 is a schematic side view (a) and an enlarged view (b) of a nmgjor
part thereof, illustrating functions of |ight guide portion and the |ike
provi ded on the ink 25 contai ner according to the first enbodi nent of the
present invention. Figure 4 Figure 4 is a side view (a) and a front view (b)
of an exanple of a controller 26 substrate nmounted on the ink container of
the first enbodi nent. As shown by (a) in Figure 2, the ink
container 1 is securedly nounted in or to the holder 150 which 5 is integral
with the recordi nd IR&I EMBODIMENThavi ng t he recordi ng head 105, by
engagenents of the first engaginngortion 5 and the second engagi ng portion
6 of the ink cbnt FPeeeriphiem of fTirst |EpReGHeRE+i on 155 and a second

| ocki ng portion 156 of the haolder 15Q, 10 respectively. At this tine, a
contact (cénnector) 15495%8vilddd ansSide NéeWelals02 £KE ¥d/MadP)in the

formof an el ectrode pad 102, ((b) of Fiqgure 4 rovided on a surface of the
substrate 100 #2¢i ﬂgbgBt%‘ﬁt‘é?-é'é, 2%} e°€|%‘EH?’EZA‘F&F%HH‘?EC?%W?%"%&B%I i sh

electrical 15 gopfgg Ig’rﬁbodiment 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 container 1, and the ink container 1 is displaceable
about a portion of the ink container to be supported
when the ink container 1 is mounted to the container
holder. The ink container 1 is provided on its rear
side and front side with a first engaging portion 5

25 and second engaging portion 6, respectively, which are
engageable with locking portions provided in a

container holder. In this embodiment, they are



An inside of the ink container 1 is divided into an ink reservoir chanber 11
which is provided adjacent the front side ¢, and a negative pressure
generating menber accommobdating chanmber 12 which is 20 provided adjacent the
rear side and which is in fluid comuni caggkon with an ink supply port 7. The
i nk reservoir chanber 11 and the negative pressure generating nenber
accommodati ng chanber 12 are in fluid communi cation with each other through
a 25 communi cation port 13. The ink reservoir chanber 11 contains the ink

al one in this isrtHegtaie mithiviidree aippver iggn membear sssuBy gegegemeny nenber
accommodat i ng 27 chanmber 12 accommpdates an ink absorbing material 15
(negative presdurtheyergaging peertbiean Vhiard ithe engagingrmdriridm & hi s

enbodi mrent) nade of sponge, fiber aggregate or the like for retaining the
ink by 5 inpregid ithe Inaking Qerhiairer te fnkaiainemdndrat e such a
negative pressure as is sufficient to provide balance with the force of

nmeni scus for mEequrady impungiet tinithp i smtHOe%dor dTR§ head to prevent
ink | eakage fromthe ink ejection portion to |o the outside and to pernits
ink ej ectién IRPEFAURD (ﬂP%‘an Hde R IRP 1eldd Pehelasa=fd structure of
the ink container 1 is not limted to such a partltloned structure in which

the inside is p acco atlng chanber
inaiiRy #%ﬁ%mme R FIHSTht 16 )ace difivod

and the reservoir con& in t he |n al on hn ang t her . exa t he porous

momber mmy oceupy SubdRENPPLEPY SRFEaEe AE the: 3B ﬁae‘éaaflg?hi Lfik

cont ai ner. The_ ne e _pr.essure gener S 1S t |imted to the one

using the porcﬁfs ‘%e‘%%% Ptfth V) J&Hgt%%?&;&aﬁﬁteapt%er l%Rrpel s cont ai ned

in a bl adder-l d@orgr( ié%meéﬂ ft& 2534 or the like

i rec

whi ch produces enS| ion o expan e Vo ne thereof. In
E:J;gdgl’??l ke té@r%dﬁgéfr’g%rgé ﬁét eﬁli% g E"%urtllﬁw\u{itg'li‘falr?rﬁsp %&&%agttgepart
of the ink acqpé%@ﬂ%fp&,sw%&n@%twc&ﬁéﬂ Dk edd €L 1 Nt 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



28 further exanple, at |least a part of the ink acconmopdati on space is
constructed by a flexible nenber, and the ink alone is accomobdated in the
space, wherein a spring force is applied to the flexible nmenber, by which a
negative pressure i s generated. Menber, apeg the ink alone is accommbdated in
the space, wherein a spring force is applied to the flexible nenber, by

whi ch 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
provi ded wit hsabsdmatel mpundied on the fiok eenteimgryviodi khe Ifiiglgt such as
LED, and a control elenent 103 for controling the emtting portion. The
control el eneembpgidmedtt.r ol s em ssion of light of the emtting 15 portion
101 in response to an electric, si nal_sug |ied through a pad 102 from a
connector 152. As shofd FROWRaPYahd) (B9, £9V¥3h?'gﬁhﬁelﬁhrFPBﬁaiEirextends
upwardly with a clearance froma front side wall of the oquter casing of the
i nk cont ai ner 235 SEFUF S MBPERteAd (A it thceddamhd Whitity portion

const | tuted o 'dh SAERT WY B9 R anhaad i B O The
portion fromwhich the light is gent is calle "di spl ay..25 portion" or
"energent por titn'T9GP Ll't‘:"t?dsﬁgﬁ'egg f{}%ﬂ?&‘ﬁ‘ﬂ# d& ;}Qﬁ gcﬁtrsdﬁant ity in
the travel of 1ot {d P8 E Wild G dd Bhd Chdab il pdidfod de 29
of the ink container 1 with a first locking portion
155 and a second locking portion 156 of the holder 150,
10 respectively. At this time, a contact (connector) 152
provided in the holder 150, and a contact in the form
of an electrode pad 102 ((b) of Figure 4) provided on
a surface of the substrate 100 facing to outside, are
electrically contacted to establish electrical
15 connection.
An inside of the ink container 1 is divided
into an ink reservoir chamber 11 which is provided
adjacent the front side ¢, and a negative pressure
generating member accommodating chamber 12 which is
20 provided adjacent the rear side and which is in fluid
communication with an ink supply port 7. The ink
reservoir chamber 11 and the negative pressure
generating member accommodating chamber 12 are in
fluid communication with each other through a
25 communication port 13. The ink reservoir chamber 11
contains the ink alone in this embodiment, whereas the

negative pressure generating member accommodating



portion 121, the emitting portion 101 is disposed on the substrate 100 so as
to face a light incident surface 123 of the |ight guide portion 121 at a
position close thereto (Figure 2, (b)). 5In this nmanner, the emtting
portion and the display portion are separgaie fromeach other, so that

di splay portion is disposed at the front side of the ink container, nanely,
the upper part of the side having a latch lever, thus facilitating
observation of lo the user. As will be described hereinafter, when the |ight
recei vi ng por chambes [Ar2owictedmodaties @mi dnksabsbirypiog madepdiadt /5, t he |i ght
can be assuredly received fromthe display portion by the light receiving
portion. Sincdnegatliivghtpopsisteep@eneqating member MWhdieh denme@orowsbet ween
the emtting portion and the display portion is provided on the ink

cont ai ner 101membeasdin \thfigr empodiimenty mede of shendeke fiikerel ectric power
supply and signal exchange can be elimnated, and therefore, the emtting
portion 101 2@ggFeadte disghey like ifor reradainge thiesgadedYat the respective
opti mum positions at |ow cost. Thus, the latitude is provided for the

di sposi ti oh ofimpFeaiadpiony pdhei BATEYS MEMREE: 1Ph€u8§£%°§sc5ﬁveni ences, so
that user can easily observe the light em ssion, by 25 which the user can be
gi ven pr edet el3fNfed ieniGhd Aedad B S5 UTSe aShid S Sthicdent 4§y

| oyi i ntegral .mol ding of the |ight gui ti 21 with 30 th
Ut or cagi ng BECHEAS HEIARAS N Fhe (EPhne e AR SENe it | ner oased
i gni ficantl th f the 1ight quid £ 1. In thi
arbodi mont . 4R s Sl AR e af Shs. AR ERS MR Wi de porti on
121 and the front side wall he. out i f the ink contaj formi
the ik roser VTl terkadd it Yo AL Mot AR Yhrce "

portion ig,fuldne IEHA Md d Peddi¥¥ e @i dP eI 15pS N9 of

t he ink
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



10 container, in other words, the front side wall of the outer casing of the
I nk container is utilized as the |ight guide portion. However, the structure
of this enbodi nent is advantageous in that |ight guide to the display
portion 122 is efficient. The description,gill 15 be nmade as to this point.
In this enbodi nent, as shown in Figure 2, (a) and (b), the |light guide
portion 121 is integrally connected with the outer casing of the ink
reservoir chanber 11, but is independent of the front side wall. 20 Nanely,
Wi th the strudurthesf examplenbeati fedst tehgraxrt ©fpridhe digk an air | ayer
between the |ight guide portion 121 and the ink reservoir chanber 11. The
out er casi ng cfcddmmadad icontsmaws is gadd mifctesl W epyilewibiet erial . | f the
| i ght guide portion 121 25 is conpletely integral with the outer casing of
the ink reserwsimbeshardrel tlie imke aborei 36 atcommoflaghd §dni dbepspeicen 121
has to be pol ypropyl ene. 31 As shown in Figure 2, (b), in this
enbodi ment, t dhenein sempniod Honde dnmiarbligddra itdhe fledidblaci dent on the
| i ght i nci dent surface 123 which is an end surface of the Ilght gui de
portion 123, d&wkheid PY iwHiCh g tine REFeSFES ightIeRaRtesbrtion 121 to
the display portion 122 for. display_to the user. The emtting portion 101,
as described Hamheberans ethenipk QigPﬁléslﬁﬁﬁPmmﬁﬁﬂtPQ §8a¢g€rFM§QQ1ﬂu.

Therefore, there are a pIurallyg g gs as shown_ by arrows
wherein a spring force i appl ed to the fléxible

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

from the emitting portion 101 to the light guide



lo Al - A3. Here, it is assuned that pol ypropylene has a refractive index of
1.49 (= nl) in the light guide portion 121. Since the air has a refractive
i ndex of 1.00 (= n2), the critical refraction angle fromthe 15
pol ypropylene to the air is determ ned bysphe follow ng Snell |aw of
refraction: nl sinl= n2 sin2. That is, the critical refraction angle
I s approx. 43 . 20Therefore, the |ight rays which are incident at the
incident angle which is 43 or larger at the point (i) in (b) of Figure 2,
are totally rafdmictand IR t Hehe meirfting Pamtdon (198 da Wirspedesheor( | i ght
guide portion 121) and the air, and the light rays travel in 25 the |ight
gui de portion tiE suhstratepelQ mp tag dio rfdde @ ildwhds inmidented by arrow Al
or A3 to the display portion 122. Wen the incident angle 1 is 32 not nore
than 43, the |Sufifiageyl3¥ P nthe dighthaowide anrtdeas ot dtearh the displ ay
portion 122. ~ The predeternm ned information of the ink container
(1iquid cont aibrghtiomephosmchereihe(Figure 2, (b)).
5 In this manner, the emitting portion and the
display portion are separate from each other, so that
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



5 foregoing, includes the information as to whether or not the nounting
state of the ink container 1 is proper (whether or not the nounting is
conplete), the information as to the properness of the nmounting position of
the ink container (whether or not the ink,,0 container is nounted at a
correct position on the holder determined on the basis of the color of the
i nk contained therein), and/or the information concerning the ink remaining
anount (whether or not the ink remaining amount is enough). Such types of
i nformati on 15tHaroweeri e e b Hytps elgasomtaiabsence tHe t he |i ght
em ssion, state of light emssion (flickering or the like), and so on.
The descri pti ammamfdcterirglecast tis anotanii@acdased gs igificani t 1heby nk
container. An inside 20 of the ink container 1 is divided into an ink
reservoi r chanttee prxowsidn iet privyi Bisghtadywicdetparteidn oh2l si de, and a
negative pressure generating nenber accommodati ng chanber 12 which is
provi ded adj acent thelInedhisi émbaddmenitchansain flayed dowparei)cexistswith 25
an ink supply port 7. The ink reservoir chanmber 11 and the negative pressure
gener at i ng snenpetweer otipe dhi gl ghbdecronticn el2h dand the ofmemt caitden with
each other 33 through a comunication port 13. An upper surface of the
gener ati ng menbell seEok®derter eashd@rof sthe oinkiceonkainen Eo¥miRHt 12A
The ink container 1 of Figure 2 can be nmapnufactured by preparing a main body
5 of the ink cbalmerraserRizcehaiber t hbe- sdistonld ko apndifdgnase cont act |
the controller and the emtting portion, and then injecting the ink into the
i nsi de. The i nkb@hj Eterbropbie POFtiem stpuipbte IREGIFRL 16 HRAt % t he upper
surface of the_ink reservoir.ch ngﬁr, for 10 exanple. After the ink
i nj ection throffPthet ‘ﬁkw#l}e%fi ep%?‘f?rt‘ﬁﬁsyﬁ?e%fi ept?¥ is sealed by a
sealing nmenber 11A .Alterpatively, the sealing nepber. 11A is diLspounted or
an i nj octiBn nSPRERLATEr i PPRSH YRRESS EBn SR Eharntelle et e | nk
in the ink Conég ggrcasing of the ink container is utilized as the
light guide portion. However, the structure of this
embodiment is advantageous in that light guide to the
display portion 122 is efficient. The description will
15 be made as to this point.
In this embodiment, as shown in Figure 2, (a)
and (b), the light guide portion 121 is integrally
connected with the outer casing of the ink reservoir
chamber 11, but is independent of the front side wall.
20 Namely, with the structure of this embodiment, there
is provided an air layer between the light guide
portion 121 and the ink reservoir chamber 11. The
outer casing of the ink container is made of
polypropylene material. If the light guide portion 121
25 1is completely integral with the outer casing of the
ink reservoir chamber 11, the material of the light

guide portion 121 has to be polypropylene.



I's consunmed 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

t ape (unshown) or the like, by which the ink containers 1 20 can be
transported. 1.2 Mdified Exanple (Figureg,3, 5 and 8): The
structures described in the foregoing are exanples, and proper nodification
IS possible if the 25 emtting portion 101 is used and is able to present
the predetermned infornmation relating to the ink container 1 to the

recordi ng device and ABesHé®h.- inheigdfed2sc(bpli on vhik BRboadmens,to sone
nodi fied exanples. Figure 3 is a schematic side view illustrating a nodified

exanpl e of theHd nsigandittyd by thehiemidtdiog Pourtidmheadl gy gui de portion
121 ' is integral 5 with the front side wall formng the ink reservoir
incident on the light incident surface 123 which is an
end surface of the light guide portion 121, and the

5 light travels through the light guide portion 121 to
the display portion 122>for display to the user. The
emitting portion 101, as described hereinbefore, emits
visible light, and is scattering light. Therefore,
there are a plurality of light rays as shown by arrows

10 Al - A3.

Here, it is assumed that polypropylene has a
refractive index of 1.49 (= nl) in the light guide
portion 121. Since the air has a refractive index of
1.00 (= n2), the critical refraction angle from the

15 polypropylene to the air is determined by the
following Snell law of refraction:

nl sinEl= n2 sinE2.

That is, the critical refraction angle is
approx. 43°.

20 Therefore, the light rays which are incident at
the incident angle E which is 43° or larger at the
point (i) in (b) of Figure 2, are totally reflected by
the interface between the polypropylene (light guide
portion 121) and the air, and the light rays travel in

25 the light guide portion 121 while repeating total
reflection as indicated by arrow Al or A3 to the

display portion 122. When the incident angle E1l is



chanmber 11. In this nodified enbodi ment, the light quantity reaching the

di splay portion 122 is smaller than in the first enbodi nent wherein the
space i s provided between the |ight guide portion 121 and the 10 ink
reservoir chanber 11, but this nodified egbodinment is usable, if the light
quantity is raised. This nodified enbodinment, is preferable in that ink
container is conpact and that ink accomnmodating efficiency is inproved.
15Figure 5 is a schematic side view illustrating another nodified exanpl e of
the first enbaditmmdire thanhhi4d3°examd € idhte dayghiragisnde spad ithie Bik is forned
by a nenber which is a separated nenber fromthe outer casing of the ink
container 1, and does nidieyeach Zheudilspday Yotritiemch2an exanpl e, proper
materials can be sel ected, respectively. For exanple, the material of the

i ght gui de portion 1PHe npyetetenhived bbnfidermabtieoniaf time atmkylic material or
the like which has refractive indices which are nore greatly different 25
fromthat of tClhatainegy (tlHaguild gontadinerdd If memtilomedniint ithg porti on can be
efficiently guided. On the other hand, as for the material of the outer

casi ng of 535 fowegoiLoringhvsies] theplipficapdtden st &o ahetpem@ra hi gh
suppressi on effect against evaporation of the ink | in the ink container can
be sel ected. Siotcdhehdpundiing: sfageuedd theohnd Coaytaimesatledisal s, t he
material of the ink container 1 which is not necessarily transparent can be
sel ected fromPHoRar didieddier or not mhemounting iscicomplietedi.ddh@ ew
illustrating another npdified exanple of the first enbodinment. In this
exanmpl e, the dEITRMALIAR Fh W2 XhG RURPSTES AT ithomadinght gui de

portion 121 has g ,substantially sem -spherical cqnfiguration, and.the |ight
i s preferabl yPSéétttJé%fbd’%f%r f%i%ecqib’ifg’ﬁb%ﬁ A@Yh%'i?ﬁh i Dok R 0K he 1 ght
ray guided by the l.ight guide porfiaon 121 is scattered by t di spl ay
portion, aRd foor{etr?e]rr%%r > NS I‘ﬁot qahacf'ﬂli.r[‘if trfoéﬁﬁfé'to&,orb&?‘e[ he |ight can
be presented i i qqgje r e .dj s, tion. By j . t he

vi sual angl e (hr%a‘i'%lge\é% qi|3‘3:1tcer easrle%c{, chﬂ]uém ubrdal 12% (’j&l}/frrrl[){(r%{)eviér)logn'L cfll‘r?eo t\‘ii%shtrgllﬁ%ati on.

Figure 7 is aé%ﬁ%ﬂ?ﬂé&:Eﬂé%%fﬂfwvéﬁévofnghét@aformation 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



20 illustrating a further nodified exanple of the first enbodinent. In this
exanpl e, the light guide portion 121, the supporting nenber 3 and a portion
on which the substrate 100 is adhered are nmade of an integral nenber 131,
which is a separated nmenber fromthe 25 nggrber constituting the outer casing
of the ink container 1. By doing so, simlarly to the exanple of Figure 5,
suitable materials can be selected to neet 36 the requirenents of nenber
constituting the outer casing of the ink container and the nenber
constituting theouighht gomtengoation, portpéddti vAh yapper ssanhace éfgure 7,
(b), the menmber 131 to which the 5 substrate 100 is adhered is separable, so
that after thdhenlgenenatting membeanagicommodatdngl chamberugs t he nmenber 131
may be nounted to a new ink container, that is, it is reused. This reduces
the runni ng c®¥Evdidede with anbairaventod2and/ Brethek epprtakpepottPBn 101 10
which are relatively expensive parts, can be reused. . Figure 8 is a
schemati ¢ si d&igus® @ £Rmake mEppfactyredabyngrepPriinge MEdHF POGYexanpl e of
the first enmbodiment. In this exanple, the |ight guide portion 121 and the
portion to5whiodh thee 0¥ SondEd nego i rexigdgde Mddhatbengglssrats ilfegr al

menber 131 ', _and the _nmenber 131 ' constitutes the outer casing of the ink
contai ner 1 am@Viiddkdhe sontachn the sontLe 855%#&‘&9% orting

menber 3. By doing so, sigm/larly to the exanpl.e of, Figure 5, the choices of
20 the mat of | HOTRST A ddhen hrpsiiacs gD B altethe, Lpgide uni o
integrally hag,the |iaht i.d or. Ll 121 .an he portioQn.to i ch the
substrate 100$Iihse Me%é@%q%lsoglp%rogﬁ (%?’raﬁcélltsh rutérfp rst%,’ § ybéean anéne:aeused.

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



25In the first enbodi nent and the nodified exanple, the air layer is

provi ded between the ink reservoir chanber 11 and the |Iight guide portion
121, 37 so that attenuation of the light incident on the emtting portion
101 is suppressed to acconplish inproved yjsualization. This can be
acconpl i shed by interposi ng anot her nenber between the ink reservoir 5
chanber 11 and the Iight guide portion 121. Figure 9 is a schematic
side viewillustrating a further nodified exanple of the first enbodi nent.
In this exanplaasdripti orefwidl ibee ndidexagrerd evonik) SndihiMs el aestaripland i ve i ndex
which is smaller than that of the lo |ight guide portion 121 is interposed
bet ween the |ight guiHégpoet Bohsldlsehdmbahécf shde side nalhssuating of the

i nk reservoir chanber 11 accommodating the ink I. The |ight guide portion
121 of this exampdfiied el caf Méwhefifstorenbdimdntconai dbisl and is 15
made of pol ycarbonate exhibiting high Iight transm ssivity. The | ow
refractive i ncavbaoddmnant . 10he slighie @fide|partiarf | bk oetdsy/ | igeegraleri al .
Here, the refractive index of the polycarbonate is 1.59, and the refractive
i ndex of the #Ultdolthetfzantyciide Wakhafommingstherrink trRseEedir | aw of
refraction, the critical refraction aQ%Le fromthe polycarbonate to the

pol yt et r af | uor@wamerentl i s Iapihds moglitied embodigeat .t fhe ddightr ays havi ng
the incident angles ranging from58 to 90 reaches the display 25 portion 122
anong t he Iigﬂﬁu¢Q®%¢¥wﬁ%§éhF¢$dHH?rﬂ#%QAQYiPQFEkﬂQi¥%?Jkﬂnsmaller

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

10 ink reservoir chamber 11, but this modified embodiment

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

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

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

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

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



In this exanple, the low refractive index 38 nenber 108 nay be repl aced
with a reflection nenber made of netal. In the foregoing exanples, wherein
the use is made with the difference in the refractive index between the
materials, the light rays not 5 satisfyingsthe condition of total reflection
are transmtted, with the result that total |ight quantity attenuates nore
or less. By providing a reflection nenber, the light rays incident on the

i ncident surface 123 and reaching the reflection nmenber can be 10

subst anti al | y thenmn&t elopn tiadhleac tled poBy piriopy 1 enlee maitghti adahave nguiaded
efficiently, and the visualization is inproved. Figure 10 is a
schemati ¢ si dadighewuppnestsian red f&ctuagadn srp @iviaped adxdamplof dhhet Hakf i r st
enbodiment. In 15 this exanple, there is no such nenber as |low refractive

i ndex menber I08northehdnk lcontREiigere can het wedieatiedl .| | §incgutbeypeani on 121
and the front side wall of the ink reservoir chanber 11 containing the ink
|, but they abe oxodasesd finpme sEif fement madwaniads .20hen matieriadagdi e, the

i nk reservoir chanber 11 is nade of polytetrafl uoroethyl ene materi al
simlarly 8o tthe ek comtadner 1 ndchdfhaoti GecefFRIIHG | i ght gui de
portion 121 is nmade of pol ycarbonate. For this reason, simlarly to the
exanpl e of Fi Jhd@spanait |GaghiPeoFedaated fmmtiteefhai%fy portion 101 can

be guided to the display.porion 122 WL 0hoh, SLTLELE"SY1ulbLh SHE
another modified example of the first embodiment. 1In
this example, the display portion 122 at the free end
10 of the light guide portion 121 has a substantially
semi-spherical configuration, and the light is
preferably scattered by surface roughening. With this
example, the light ray guided by the light guide
portion 121 is scattered by the display portion, and
15 therefore, the light quantity attenuates, but the
light can be presented in a wider angle from the
display portion. By doing so, the visual angle (range)
increases, thus further improving the visualization.
Figure 7 is a schematic side view ((a) and (b))
20 illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121, the supporting member 3 and a portion on which
the substrate 100 is adhered are made of an integral
member 131, which is a separated member from the
25 member constituting the outer casing of the ink
container 1. By doing so, similarly to the example of

Figure 5, suitable materials can be selected to meet



portion and the display portion are separated, and the |ight guide portion
al connection between themis provided on the ink container

121 for optic

101, so that emtting portion 142 and the display portion 122 can 5 be

pl aced at res
wiring for th
deteriorate t

pective optimm positions, agegl ow cost and wi thout necessity of

e electric power supply and signal exchange whi ch m ght

he operationality and observation. By doing so, thus, the

| atitude is provided for the disposition of the 10 display portion 122 to
meet the user 'thecaeguiiremeads of meabers gonstdivuddaia hebouwted t he |i ght

em ssion, by which the user can be given predetermned information relative
to the ink cosesiimer of thee imikdicond@imeanangd dhet membierst enbodi ment is 15
o those descri bed above. The exanpl es can be further nodified

within the spiconstdftutiag iteediighty gndiden PoFtded simeaspegtilyedie aff. For

not limted t

exanple, int
material, and
and the air c¢
fiber conp?is
i ght guide p
(stainless st
exanpl es may

122 descri bed
enmbodi nent or
second enbod

which will be

10

15

20

25

he foregoi ng exanples, the Iight guide portiaon_ is nade of

resin

shoany iy drigiRe i 111 20 hee e, d 31ndek WhdiRedt® he materi al
ontacted thereto is_used to guide the Ii%an. But, .an opti cal
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nent , iTd e i ment and no exanp

&Fé“sfdﬂ)se&élf‘é efd'@férﬁi/or the emitting portion 101

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
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
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.

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,



1.3 Mounting Portion of Ink Container (Figure 1011 - Figure 13):

Figure 11 is a perspective viewillustrating an exanple of a recording head
unit having a holder to which the ink container according to the first
enbodi ment is nountable. 15Figure 7 is a gghematic side viewillustrating an

operation of nounting and demounting (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 nodifi ed
exanpl es ther gof that attenllatioacofdithge hdghtudncifenti sngeheral |y
constituted by a holder 150 for detachably holding a plurality (four, in the
exanpl e shownemd tithegFipguarte)onofl 0ilnK sc suppressed dod ascoapdridhng head 105

di sposed 25 adj acent the bottom side (unshown in Figure 11). By nounting the
i nk cont ai ner improvedholigerallizZ@atiom.i nNRhist cadubei ancopphisahgedOByof the
recording head 41 disposed adjacent the bottom portion of the holder is
connect ed wi t Anttieapiosiingu@nofthesy membeir bledwieg dhet dinkereseraoiabl i sh an
ink fluid communication path therebetween. 5An exanpl e of usable recording
head 105 codnpohaaber |llq@nd gdes ddahdopddideyPorsi®mnd24l-e, an el ectrot her nal
transducer elenent provided in_the |iquid passage. The el ectrothernal
transducer el ement i sF49PERi 8difi ahseheBaticafide Chewi hlheebFahee with 10

recordi ng signals, by which thermal energy is aﬁﬁ]ied to the ink in the
liquid passag® THEtheRRaditieth sxamie,@f dhe Hd hstk SRR MERF i niBubbl e

generation (Dol o) and ChenelonSe ANRY, ARG LRAae 1 op Sy the 1k

a refractive index which is smaller than that of the

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

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

Here, the refractive index of the polycarbonate

is 1.59, and the refractive index of the

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

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

In this example, the low refractive index



15 el ectrical contact portion (unshown) for signal transm ssion provided on
the carriage 203 which will be described hereinafter, and an el ectri cal
contact portion 157 of the recording head unit 105, are electrically
contacted to each other, so that 20 transpjssion of the recording signal is
enabled to the electrothermal transducer enment driving circuit of the
recordi ng head 105 through the wiring portion 158. Fromthe electrical
contact portion 157, a wiring portion 159 is extended to the connector 152.

25When the i nkea®alrailpe mhy PeMepiadeiowiht heeardetd ibaathembelr 105, the
hol der 150 is brought to above the holder 150 ((a) in Figure 12), and a

first 42 enga@ideg o¥orddt@n .5 A the £er8yeing exemprés pnwpepgidednan an ink
container rear side is inserted into a first |locking portion 155 in the form

of a through helee iRy @dddedriith ankolddErereacesiide theo reffaackiiviek container 1
is placed on the inner bottom surface of the holder ((b) of Figure 12). Wth
this state kedhdexh®etwarin tihde mayeariadisd dhet Nd ghtk ragst aioter 1 i s pressed
down as indicated by arrow P, by which the ink container 1 rotates in the

di rection sndisstiectyiyng Hhe cordiduoR aifo o tiale refdegitignp@rte on bet ween t he
first engaging portion 5 and the first | ocking portion 155, so that front

si de of the irkapsmiditest, diidh ddes meemdvartdiar. tiokatlhd ighdc ek@ndfitivhi s
action, the supporting nenber 3 is displaced in the direction of 15 an arrow
Q while a sidttanfates glore ftde$sengBYi Bgopddingnacrpfderddani n t he
supporting nmenber 3 on the ink container front side is being pressed to the
second | ocki ndghgmhel ot el s Iaed demde oFf tthl?elﬁkﬂl(ﬂérnq? ront side)

provi ded on the holder front_side 20 ((c¢c) of Figure 12). At this _tine, the
connect or 152 SBITfaRe ndh apd RAGP NG e Fiafd &cF iom membarh Cqf el 02

oL O L omgt s R B TRAP L PRCR RS "

dirgction) can be guided efficiently, and the visualization is
improved.

Figure 10 is a schematic side view illustrating

a further modified example of the first embodiment. In

15 this example, there is no such member as low
refractive index member 108 or the like (Figure 9)
between the light guide portion 121 and the front side
wall of the ink reservoir chamber 11 containing the
ink I, but they are contacted to each other. However,

20 in this example, the ink reservoir chamber 11 is made
of polytetrafluoroethylene material similarly to the
low refractive index member 108, and the light guide
portion 121 is made of polycarbonate. For this reason,
similarly to the example of Figure 9, the light

25 emitted from the emitting portion 101 can be guided to

the display portion 122 with high efficiency.

With such modified examples, the emitting



25 any longer), the supporting nmenber 3 is flexed at this tine, and
therefore, the elastic force of the supporting nenber 3 per se raises the
ink container. 43 By this, the electrical contact is prevented, and the
user is notified of the inconplete nounting of the ink container. Thus, the
printing operation with i nconplete nounting of the ink container can be 5
prevent ed. When t he upper surface of the second engaging portion 6
reaches bel ow the second | ocking portion 156 provi ded bel ow t he upper end

si de edge por toartign and dihe e i@y Rant i are geparateth @nd Hdehol der
front 10 side, the supporting nmenber 3 displaces in the direction Q' by the
el astic force Jfghthagsidp R HPhelberf ar pRtieal gornrat i rEv@fiagi ng
portion 6 is | ocked by the second | ocking portion 156. The structure of the
second | ocki nghsRt tiorPuoseided (it e | 40K (RPEBL Ao He st i RARE above. The

| ocki ng portion may be established by providing a space, at {he upper end

si de edge por 8" oFY RPHA Y147 cfﬂ{d s’?lhee,g;a?rﬁla% ?Bmmgl%r?%gn may be
establ i shed by providi t he stepped portion as in this enpbodinent. Wth

Chi e 20° ot t o R afLadediiat e et ie "Ghtifin Rend HS: o oMt bt | cal |y

menber 3. so (A TEOW ASHETRE (R B e e SRRt SR T o

500 oo PR e e SRRAE AR RGBS S G b
kSt o1 SRR By i Wb dervgert Lo e B o, 11 L
container 1 issuppigsses Povidi€a f£851thOCK S #PELR oA SEn&Ngaged
10 display portion 122 to meet the user's conveniences,
so that user can easily observe the light emission, by
which the user can be given predetermined information
relative to the ink container 1.
The modified example of the first embodiment is
15 not limited to those described above. The examples can
be further modified within the spirit of the present
invention by one skilled in the art. For example, in
the foregoing examples, the light guide portion is
made of resin material, and the difference in the
20 refractive index between the material and the air
contacted thereto is used to guide the light. But, an
optical fiber comprising a core and a cladding is
usable. In place of the so0lid light guide portion, a
hollow member having an inner reflecting surface
25 (stainless steel pipe) is usable.
Two or more of the foregoing examples may be

combined. The surface treatment of the display portion



with the first engaging portion 5 and by the second 5 | ocking portion 156
engaged with the second engaging portion 6. At this tinme, the nounting of
the ink container 1 in addition conpleted, wherein the ink supply port 7 is
connected with the ink introduction openipg 107, and the pad 102 is
electrically connected 10 wth the connector 152. The above-descri bed uses
the principle of "lever" during the nmounting process shown in (c) of Figure
12, wherein the engagi ng portion between the first engaging portion 5 and

the first | ocki2eg deedrivedl Snl YonjunttidnC witth #iduree 6f mat siede of the ink
container 1 is a power point where the force is applied. The connecting
portion betweaseidhdn rdhes {idst pamtiodimemnt tore modd fiireid edantples openi ng 107
is a working point which is | ocated between the power point 20 and the

ful crum pref ehalxlepf.cl oser to the fulcrum Therefore, the ink supply port 7
I's pressed against the ink introduction opening 107 with a | arge force by
the rotation of the iBRisoapnihes to bhet secendnembodimentti bhe an el astic
menber such as a filter, an 25 absorbing material, a packing or the |ike

whi ch has 8 r dhdmd, eimpadigiert aidithe yqdd fiesl iexamnple sadhereadh i nk

comuni cation property to prevent ink |eakage
which will be described hereinafter.

1.3 Mounting Portion of Ink Container (Figure

10 11 - Figure 13):

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

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

20 modified examples thereof.

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

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

introduction opening 107 of the recording head



45 there. Such structure, arrangenent and nounting operation are
therefore preferable in that such a nenber is elastically defornmed by the
relatively large 5 force. Wien the nounting operation is conpleted, the
first locking portion 155 engaged with thg,first engaging portion 5 and the
second | ocking portion 156 engaged with the second engagi ng portion 6 are
effective to prevent the ink container 1 fromrising 10 away fromthe

hol der, and therefore, the restoration of the elastic nmenber is suppressed,
so that nenbediispdsest adjamendpdhepbioditom, poattdiome @ feltihet hodlder. is On
the other hand, the pad 102 and the connector 152 (electrical contacts) are
made of a 15 csinaeoteld) wiitdi dihey igke gunpdoh@eaiti Ve ofattdre dnksuch as netal to
assuring satisfy electrical connection property therebetween. On the other
hand, an excessintaings 4@ esdrald igheasbdmke dlyigd Fommymdcatane Fatdm t he

st andpoi nt of danmage prevention and sufficient 20 durability. In this
exanmpl e, they Hyerenedpe&dt at a position as rempte as possible fromthe
fulcrum nore particularly, in the neiﬁhborhood of the front side of the ink

contai ner, ®in this exéﬂpPé?mB}emﬂchS? %ecBﬁF%E@iFSrE%a?slﬂFninized. 251 n
L X O i oS e LB 0ol 0 o Shopased apthe
HERCUIL AL NE I T S e M S
A o o A L ke UG GAUEEAS 1900k eef or
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



I's such that reaction force (a upward force in the vertical direction)
applied by the connector 152 to the pad 102, balancing with the nounting
force applied dowmmwardly in the vertical direction, involves a |o conponent
force of the actual contact pressure betwggn the pad 102 and t he connector
152. Therefore, when the user presses the ink container down toward the
nmounti ng conpl etion position, an addition of ink container nounting force
for electrical connection 15 between the substrate and the connector is
smal |, so thaengagiamg womkiemy Shdngiihee flogw of a projegdient he i nk cont ai ner
1 is pressed down toward the nounting conpletion position where the first
engagi ng port ipaevided engagednli Condadmesn rear wsfdedssdasert@dyagi ng
portion 6 and the second | ocking portion 156 are engaged w th each other,
and there ari 48§ 0a & figdtedodkdnge PoX Hencd 5SS iidi 4G HOPuPEI® on the
connector 152) parallel with a surface of the substrate 100 by the urging
force. Theref dhgoughydvd e Pravddad da aHdden &itax Sday S tavi ded and
assured upon the conpl etion of the nmounting_of the ink container.

addi tion, Pfhe ‘e QItEINorinet iGCe47 Por eoﬁfinéaratb%%{bﬁl}rd‘}?qﬁl gh from

(ne Dot om s1de, of (e gic SO 10 S0 LT e gy el LRIt the

opening 107 i%ﬁgfsf§§¥jgfhérﬁiper 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 operation at this stage (that is, the user
does not depress the container (in the P direction)

25 any longer), the supporting member 3 is flexed at this

time, and therefore, the elastic force of the

supporting member 3 per se raises the ink container.



5 bottom surface of the ink container adjacent the first engagi ng 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 fromthe ink at
the ink introduction opening 107 during the | o nmounting and denounti ng
mani pul ati on of the ink container. In this manner, the structure and
arrangenent of the electrical connecting portion described above is
advant ageous fromthe standpoint of the nmagnitude 15 of the required ink
cont ai ner noubByi thikor tbe edegtaricalofonhecs| ést preyentedt aendsthee and t he
protection fromcontam nation with the | eaked ink. As described in the
f oregoi ng, thusemkisonviiddedcof Fheadagompleteomounding ofiether Aakt 20
position in the recording device with as sinple structure, and the stable
el ectrical cocsndépineri.s Thysr clhei PRODELNGS PRRARELPD Vh%hoperatlonallty in
the ink container nmounting by the disposition of the contact pad at the
posi ti on descAPSOAPAEd e MOURtInG, @f then inknsoptadnerirz &aNoRet o t he user is
i mproved by di sposing the display portion which emts the light fromthe
emtting pgrtPEFVFG outsi de, at the upper 48 part of the front side
(the side having the |atch_lever égajner Jherefore structure
d

of the present invent¥R%Eher} ?Fvﬁufga%? QTR FRIBIERENt . 5The

structure of thetq%%P%lQ%aé%gg(géfg¥-€he 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



i nk container in the first enbodinent or the nodified exanple is not limted
to that shown in Figure 11. 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 frogythe ink container to effect a
recordi ng operation according to another exanple, and a perspective view of
a carriage usable therewith, and a perspective view (b) showing a state in
whi ch they are connected with 15 each ot her. As shown by (a) in
Figure 13, themr edos dinkg suppllwumdrii0s off tthe sinkamgpitmireedi X f eTlet from

t hose (hol der 150) described hereinbefore in that it does not have the

hol der porti omprardspiapliacenent et ithe 2hk arardiaigrer roriks si de, the second

| ocki ng portion or the connector. The recording head unit 405 is simlar to
t he foregoi ng sumpresser by heTheefpastts 1ockd nigopoamiondd Sthenagaigeds provi ded
wi th an ink introduction opening 107 to be connected with the ink supply
port 7. 25 Thevkarthe deingierengagingreestdican i tand ey fithetseeridng porti on
155, and the back side is provided with an el ectrical contact portion
(unshown) for laEkiRgReriiemskiGgngaged with the, serond RRIIAGRY as shown

by (b) in Figure 13, the carriage 415 is_novabl e al on% a_shaft 417, and is
provi ded with ROFERR €419 Atothdisitigherhdheedorgitigg or the ink

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



5 head unit 405, and an electrical contact portion 418 connected with the
el ectrical contact portion of the recording head. The carriage 415 is al so
provided with a hol der portion corresponding to the structure of the ink
container front side. The second |ocking pegrtion 10 156, the connector 152
and the wiring portion 159 to the connector, are provided on the carriage
si de. Wth this structure, when the recording head unit 405 is
nounted on the carriage 415, as shown by (b) in Figure 13, the nounting
portion for th#&erek 15 container is established. In this manner, through the
nmounting operation which is simlar to the exanple of Figure 15, the
connecti on between th8uchkstupptyreorar7angement ané mounbiogti on openi ng
107, and the connection between the pad 102 and t he connector 152, 20 are
establ i shed, aperatdomane nihensdrate @refenaply diredhat 4udc@ di ng
Apparatus (Figure 14 - Figure 15): 25 Figure 14 Figure 14 shows an outer
appear ance of memberk jstelmd tical poclafommad by Hdd meladnvalierlakrgscri bed in
the foregoing. Figure 15 is a perspective 50 view of the printer in which
the mai n a§serfifiicecov¥henother mpugtiagl gpesaspen. isheompdsitedngthevice is
applicable to the enbodi nents and nodi fi ed exanples which will be described
bel ow. 5As shdWFsth gking PPTRIRN hihiengagne ofithithe fiddthent conpri ses
a main assenbly, a sheet discharge tray 203 at_the front side of the nain
assenbly, an SRIHENE RASOR cb Ay 'Hé/i%@‘{%lﬁfcéﬁl?%tpqq@%a]ﬁ%i de

t hereof, a main assepbly cover 201, 10 and ot her case portions which cover
maj or parts i fAIREGHY %C%isserﬁqrgf %ﬁﬁ%l%ﬁ?ﬁiﬁ%gﬁotw carri age
carrying the recordi ng heads and the ink containers d for effecting the
Fecor di ng dur i e oV ST T R A ST, | SRR TR ded an

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



15 operating panel portion 213 which includes a displaying device which in
turn displays states of the printer irrespective of whether the main
assenbly cover is closed or opened, a nain switch, and a reset switch. 20As
shown in Figure 15, when the nmain assenbl yocover 201 is open, the user can
see the novabl e range, the nei ghborhood thereof which carries the recording
head unit 105 and the ink containers 1K, 1Y, 1Mand 1C (the ink containers
may be indicated by reference 25 nuneral "1" only hereinafter for
simplicity). Ithet freonenisddienelfit thehdnkt kentainezsdennhmedgveat2@hei s opened.
A sequence operation is carried out so that carriage 51 205 is

aut omat i cal | y coomes porthenc&éheaebesveenon {hennthé nealancéanfi ng position”,
shown in the Figure), where the user can do the ink contai ner exchangi ng
operation or tfeadeiskenlyl att kthe eobdacremortiloa dacsdhgi sgateadh@inshown) is
in the formof a chip mounted to the recording head unit 105, correspondi ng
to the respechade 1i0Zkds Toatast®dditvy theaeonnesitorhd Sedongidigtediveri al by

t he movenent of the carriage 205, 10 during which the recording heads eject
the ink to5ef fefiornendher icompd@t ivme afamo nggs iiss consaslexesy. it dabl e
engagenent with the guiding shaft 207 extending in the noving_direction of
the carriage 365 Sush thathygigantdons feEse i(Fe ¥PHFEFe fRFaend e age 15 not or

and Lhe L ne SO RSN ASC I SO Ny gl e Cocor i fleads
kB URREHARITE SEN AT g p R Rk
downwardly in the vertical direction, involves a
10 component force of the actual contact pressure between
the pad 102 and the connector 152. Therefore, when the
user presses the ink container down toward the
mounting completion position, an addition of ink
container mounting force for electrical connection
15 Dbetween the substrate and the connector is small, so
that operativity may be quite low.
When the ink container 1 is pressed down toward
the mounting completion position where the first
engaging portion 5 is engaged with each other, the
20 second engaging portion 6 and the second locking
portion 156 are engaged with each other, and there
arises a component force (a force sliding the pad 102
on the connector 152) parallel with a surface of the
substrate 100 by the urging force. Therefore, a good
25 electrical connection property is provided and assured

upon the completion of the mounting of the ink

container. 1In addition, the electrical connecting



20 flexible cable 206. There is provided a paper feeding nmechani smincl uding
a paper feeding roller, a sheet discharging roller and so on to feed the
recording material (unshown) fed fromthe autonmatic sheet feeding device 202
to the sheet discharge tray 203. 25 The r?pording head unit 105 having an

i ntegral ink container holder is detachably nounted on the carriage 205, and
the respective ink containers 1 are 52 detachably nounted on the recording
head unit 105. During the recording or printing operation, the
recordi ng heagogecannt he aecar gposdtiehehigh fyomhehabbuvetdmssidbedfnovenent,
during which the recording 5 heads eject the inks onto the recording
materi al to ethectinkheon¢adndmmgand &herdfbref, the léabidity ot &heal
corresponding to the range of the array of ejection outlets of the recording
head. I n a ti deapgedi ddkbeeaching sbamei g smeddti obn athlis hembedimént scanni ng
operation, the paper feeding nmechanismfeeds the recording material through
a predet er m ngtiediskadod roducddioondpeging 188 visddhsppsedhis thener, the
recording is sequentially effected to cover the entire area of the recording
materi al . An bdadtpor suafars of tthe dpkeeontaiaggeadiiackatr &ber iimgthead by
the nmovenent of the carriage, there is provided an ejection refreshing unit

i ncl udi ng cap&nBegiagppord ome Soi @ad dhe Padr d08r dendivegsdnati Alet he

ej ection outlets. Therefore, the recording heads nove to the
corner portion the front side away from the first

engaging portion, so that user can be protected from
the ink at the ink introduction opening 107 during the

10 mounting and demounting manipulation of the ink
container.

In this manner, the structure and arrangement
of the electrical connecting portion described above
is advantageous from the standpoint of the magnitude

15 of the required ink container mounting force,
assurance of the electrical contact state and the
protection from contamination with the leaked ink.

As described in the foregoing, the ink
container can be assuredly mounted at the correct

20 position in the recording device with as simple
structure, and the stable electrical connection is
assured without influence to the operationality in the
ink container mounting by the disposition of the
contact pad at the position described above. 1In

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

from the emitting portion to the outside, at the upper



20 position of the refreshing unit at predetermned tine intervals, and are
subjected to the refreshing process including the prelimnary ejections or
the like. The recording head unit 105 having a hol der 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 53 doing so,
turning-on and flickering of the respective emtting portions 101 can be

controll ed inpageobdanne Wroht! ke der qdakesiidectavangette aueeht ed by the
recordi ng device. Thus, the information relating to 5 the state of the ink

cont ai ner can 1&reR0t ioffi @the NiIke copdeiiniegal | YheBéteret hetpasttirenodf the
cont ai ner exchange, the emtting portion 101 of the ink container 1

contai ni ng snalle pTesentofinviemtion iis effeedive ao proskdecdardotist he event
can be observed to by the user through the |light guide portion 121 and the
di spl ay porti dmpkdXemEmts applies to the respective ink containers 1. In
anot her exanple of control of the switching of the emtting portion, when
the ink coatainer 1 iThepshtedtuvetbdf thermeunpibrgtpontigds for thétting
portion 101 of the container is lighted on, by whi ch the user can observe

t he event thr dudh aanddingn iguitde Fomstoe iment: lor dibspimpdifged on 122.
These controls are executed, simlarly to the control for the ink ejection
of the recordiekpmided isopoto Lgpdied i@ dhat ghaya dn fogunsl ldignal ) to the
respective ink containers formthe_nmain assenbly side control circuit
through the flexibl e RaBPET2DE. tIhELIENEAt 16 ecERGi AQSEEIPFHAN2MELHabPNg the
i ght 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



receiving el ement can be di sposed adj acent the end 25 portion which is
opposite the position where the above-described refreshing unit is provided.
By doing so, the emtting portion 101 is actuated when the 54 display
portion 122 of the ink container 1 passes, [y the light receiving portion
while the carriage 205 is noving, and the emtted |ight can be received by
the light receiving portion through the light guide 5 portion 121 and the

di splay portion 122. On the basis of the provision of the carriage 205 when
the light is reofpiakdiransmissien di scrimnated as to whether or not an ink
container 1 is nounted and/ or whether or not the ink container 1 is nounted
at the correct position ltheonothee band,ags 205wnThys,(b)hdndiFsgune dd.ti on
122 not only functions to present the information to the user but also
functions to cdmercdmtibage 4he deteevame opkond i rshaft t5E7 coand ols operati on
of the recording device. A further preferable Enbodi nent to acconplish 15
bot h of them widvidedestih brdlereri ab? tor i Filxbrg ukee iecekding third
Enbodi ment. 2. SECOND EMBODI MENT (Figure 16 - Figure 20). 20In the foregoing
Enbodi ment $ arktead aaritj 4@% i oand san tgkeciHigal SRt 3RF tPORL 4191 4L8 ext ended
upwardly fromthe nei ghborhood of the emtting portion 101 to_the display
portion 122 wfemestedcuith the (akeebpledl. cComeacesReT bR mHi thebe made as
to exanples in 25 which the_display portion is |ocated at a posjition which
is more convenF@FRTEENG Heeadder ThihCarfii@deide i Mtk idedivith he

f oregoi ng enbodi men
g g a holéer 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



55 are assigned to the elenents having the correspondi ng functions, and the
detail ed descriptions for such elenents are omtted for sinplicity. Figure
16 is a schematic side viewillustrating 5 function of the Iight guide
portion provided on the ink container accggding to the second enbodi nent of
the present invention. In this enbodinent; the light is guided fromthe
emtting portion 101 to the display portion 322, and a |ight guide portion
321 for 10 observation of the user is extended upwardly with an air space

provi ded betwggRyt B¢ th@hhrdwirds ReY Wwhaen33hea R ihhaskeaml ySicdeeal | surface
of the ink reservoir chanber 11 for containing the ink I, and the free end

portion is cubyad o0 Filmiredilgplidy dpeint.i OPh822ek6rdondi 466166 i an
upper-right direction. In this exanple, the display portion is disposed at
the top of theppna¥abliedeOfthehenbddiaRmtd ed mddifiled dxampliede having the
| atch I ever, as with the foregoi ng Enbodi nents, so that it can be easily
observed by t h@idh w49l be descriWed veliow.structure, simlarly to the first
Enbodi ment, the light can be extended to the display portion 322 while
suppressing the attpnaatshowal int Aeghtreghl4| ntheeptiftem 20@ efri thisg portion
101. Moreover, 25 the light guide portion 321 is curved so as to direct the
di spl ay porti embs@dAnteotarcbmpppares iggmaim assenilgur @ sheetdi spl ay portion
322 can be easily observed 56
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



by the user. Figure 17 is a schematic side view of a nodified exanple of the
structure of Figure 16. In this enbodi nent, too, the |ight guide portion 321
is 5 curved, but the high is lower than in Figure 16, such that end surface
310 i s opposed to the back side of the supporting nenber 3, nore
particularly, of the operating portion 3Mwhich is the portion to be
mani pul ated by the user. At |east the operating 10 portion 3Mof the
supporting nmenber 3 in this enbodinent is constituted by a |ight

transm tting @ebbés antohatierdApl eomes to theAseshewnppAaikigore 17, in this
exanple, the light emtted fromthe emtting portion 101 is guided 15 to the
end surface 310coptaiaelri grchanigdagpmasiidiontl, shyewn Hen the Fighre)s
directed to the operating portion 3M By doing so, the operating portion 3M
of the suppor WhegendRieeuserceast doutthg Bkt FentpdReTt pEABANGLRAY menber is
lighted up. In other words, the 20 operating portion 3M per se functions as
the di splay pOPeratirdr oFr dhedild§euser with the information. Thi s
exanpl e provi des the sane advant ageous effects as with the_ first Enbodi nent.

In additioh, accordi niftbhrifearbediientes HRMALTINE Adti ng 25 portion

3Mwhich is tg be_manipyl ated by the user is_lLighted up, ,therefore, when the
user is to be (FRSRSWE] Fﬁrl@x5%§n5813¥°&hé PH%DCBHPaFﬁng°tEéeobject i nk

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



57 container can be to directly recognized, and the portion to be
mani pul ated for the nounting or disnmounting of the ink containers can be
directly recognized, too. In the order to make the light nore 5 visible at
the operating portion 3M the operating pgstion 3M may be provided with a

portion for scattering a proper amount of [ight. The structure of
bendi ng the optical axis in order to | ocate the display portion is not
limted to 10 curving the light guide portion. The description will be nade

as to this podetachably mouhitgdr enl8he sederdisw hepd anfitodO5vi ew (b) and a
bottomview (c) of an ink container which is a liquid container according to
anot her exanpl e of tHHunkgeatdondrerdndinems P posd toperdtion whiths t he

| i ght guide portion 450 extends upwardly is substantially the sane as with

t he foregoi ngregargiag, head sikan ithet rggoddipar maderisd fthies exanple is
not curved but is substantially extended straight. An inclined surface 20
451 is provi daloye-descrdpednmoyemensn. dugrdngoyhiichn the feeorddnPned surf ace
451 is at the back side of the operatin% portion 3M of the supporting nenber
3, and thes pohepds 6J863e the dmEKspRREOsite srcerdiggematierdadotCion 3Mis

hi gh, and the portion opposed to the 25 front side of the ink reservoir
chanber 11 i s fd®RCtBdDRedSOFEIMG PR GuifddtHorti fRe4Z6CRFG0e surface of

e ot ot Ot ol S il ST i oo 138 B sgce e the
0K 000 0T e IS TR i SRR 2 LAOL! clgnom (im0
beriod between a scanning operation and the next
10 scanning operation, the paper feeding mechanism feeds
the recording material through a predetermined
distance corresponding to the width. In this manner,
the recording is sequentially effected to cover the
entire area of the recording material. An end portion
15 of the movement range of the recording head by the
movement of the carriage, there is provided an
ejection refreshing unit including caps for capping
the sides of the recording heads having the ejection
outlets. Therefore, the recording heads move to the
20 position of the refreshing unit at predetermined time
intervals, and are subjected to the refreshing process
including the preliminary ejections or the like.
The recording head unit 105 having a holder
portion for each ink container 1, is provided with a
25 connector corresponding to each of the ink containers,

and the respective connectors are contacted to the pad

of the substrate provided on the ink container 1. By



structure and the function off the Iight guide portion 450 of this exanple.
Figure 19 is a schematic side view (a) and an enlarged view (b) of a ngjor
part of the light guide portion to illustrate the function of io the |ight
gui de portion. As shown in these d3 gures, the |ight guide 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 emits the light, the light is guided fromthe end surface of the
bottom si de ofioihg Epghtugnilag-porapdnfisgkesingecfnthentaspartave 451 at
the top end portion, and is reflected by an inclined surface 451 to reach an
oper ating por emhting Bprtiapsy1Pé £RR éﬁaﬁﬁpéréilgg tngaFeoxrdanche
structure of this exanple is such that light fromthe emtting portion 101
di sposed at tWétBothenPspdetsrmined fRIVBAFSI AELCEtRd BYi 8B& to the
operating portion 3Mthrough the |ight guide ortion 450, and therefore, the

user mani pul atPRGTEABI2GeBhERAt | Py Por thSnt ?@EE&%F|931%Eb@%iE%S t he

det i ned | nf ti | at.i to.the ink t ai 1. . 59 Th
br of or abl & podPei StAFer BFathen BHoRGPEAINRF gRARgREGBOFGFERdn 450, the
i nclined f 451 dth Lt i 01 . f ol oIt
bref erabl o from t ho SR et LbtoAlBEl AR 18 SPL Rttt o8  ght ¢ ha

[ d f i, i b Ltk i 1 i ded t
oo 1or BRI BEARReDY i oL i pBRn 1401 ol ol ded to
portion 101 'iggp%%ﬁgﬁihgfiHec%%QaEB&B Cgm%ﬁlt%ﬁo it QF $hde 3Qk tilke |ight
gui de portion 0 and on 10°the projected plane of a cross-section of the

|1 ght gui de p%g'g,)%ra %320 oPEIRRRLT Y, 2nk0 thit® edhitC Yan?Wes ob2@ R4l he | ght
gui de portion 4 .
10 by the user through the light guide portion 121 and
the display portion 122. This applies to the
respective ink containers 1. In another example of
control of the switching of the emitting portion, when
the ink container 1 is mounted to the correct position,
15 the emitting portion 101 of the container is lighted
on, by which the user can observe the event through
the light guide portion 121 and the display portion
122. These controls are executed, similarly to the
control for the ink ejection of the recording head, by
20 supplying control data (control signal) to the
respective ink containers form the main assembly side
control circuit through the flexible cable 206.
The light receiving portion 210 having the light
receiving element can be disposed adjacent the end
25 portion which is opposite the position where the

above-described refreshing unit is provided. By doing

so, the emitting portion 101 is actuated when the



In order for the light reflected by the inclined surface 451 to snoothly
reach the operating 15 portion 3M it is preferable that inclination angle
of the inclined surface 451 relative to the optical axis 456 is not |ess
than the critical angle so as to totally kgflect the light. For exanple, the
i ght guide portion 450 which is integrally nolded with the 20 ink contai ner
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 foll ows
(refractive i ddeplaly toartdion j1221)of thegdink-rcomtadiner] /1] papses dwmearly

equal to 43. Thus, the inclination angle relative to the 60 optical axis (=
i nci dent angl &he dight |RegeiHae 4priien Whilede marriagee 30k iishat i on
angle is 45 to satisfy the condition of the total reflection. By doing so,
the light gui ®Ying.+ G e eitdedorighn camde ineqedvad Py difi®ect ed by
the inclined surface 451 and is directed to the operating portion 3M so

that visibili tht9RE GRFOVERg portion ghpgualy fhe Lightydutdsy (a) and a

front vi eWs( t))po()J:ICtJ".[ohne lsilldearyl ee%eac J'E)Srp Ia goort%.onrpcgzu .eodn et)i%n'%laesis

of the provision of the carriage 205 when the 1light is
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



10 of the structure of Figure 18. In this exanple, the |light guide portion
450 is provided by a nenber separate fromthe ink container 1. According to
this exanple, the ink container 1 and the |ight guide portion 450 can be
made of suitable materials, 15 respectivedsy. In the case that ink container
1 is not nade 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 inclined surface 451 of the |light guide portion 450 is 20 received
by the users ayesassigned tpntheeedrmepteshavihRggtihe t®rzrdpbPnddng 20, the
inclined surface is so set that angle (incident angle) relative to t optical
axi s gui ded byfuniesibnght andi dbepdetinddedsfessréntidonsofome sagyl e (refl ection
angle) 25 of reflection toward the operating portion 3M Depending on the
materi al s or eldements azedomindpdaferpsdpPli¢git®: so as to satisfy t total

reflection 61 condition. _ In order to efficjentlf reflect the
light, the inclined st#9aEe haylped crhanatieFSife il ek rsExdtb9ing a
hi gh refractive index or_ a hl%h 5 refl ectance, for exanp metal foil or

the |ike nay Bangtdep of the light, gyjee PPﬁtécHBt HéPV&IdFé’r P& ithe t he
1 Splay porti R GOtATEE, GRECTHRAT N6 EPen seordo SPbORIPERIcRS o o
Which the di sims Biee ﬁ%efa‘%& %e%ﬁé& tihe eBe ﬁmﬁ{l CpothPon ahtine | ght
gui de portion 1450 a%e%c%q:tomt q:% ! rcle(r:nlll %.%gSlf) %.%np %‘ the display
portion 322, and a light guide portion 321 for
10 observation of the user is extended upwardly with an
air space provided between the light guide portion 321
and the front side wall surface of the ink reservoir
chamber 11 for containing the ink I, and the free end
portion is curved so that display portion 322 is
15 directed in an upper-right direction. In this example,
the display portion is disposed at the top of the
front side of the ink container, that is, the side
having the latch lever, as with the foregoing
Embodiments, so that it can be easily observed by the
20 user.
With this structure, similarly to the first
Embodiment, the light can be extended to the display
portion 322 while suppressing the attenuation all the
light incident from the emitting portion 101. Moreover,
25 the light guide portion 321 is curved so as to direct

the display portion 322 toward upper right in the

Figure, the display portion 322 can be easily observed



15 3. THI RD EMBODI MENT (FI GURE21 - FI GURE 27): The user possibly

| ooks at the display portion in various directions depending on the position
of the 20 printer or the like, and therefore, it is desirable to emt the
light in a wider range fromt display porgéon. On the other hand, the

di splay portion is not only for the user observation but also for the ink
contai ner detecting operation the control of the operation of 25 the
recordi ng device, and therefore, a light receiving portion 210 is provided
in the recordbmgtieviaseras shown in Figure 15. 62 For exanple, when the
carriage 205 scans relative tot light receiving portion 210, the ink

contai ners and/ or the&Fere a}7 pos ta cscherateke (§ideeviewymf racei vi ng portion
210 sequentially. During the 5 passage, it can be checked whether the ink
cont ai ners ar BogdfAedd expmple O&r thet SEEYCtsRs Ofr Edgugei 4l-y. IMbre
particularly, at the timng when a certain_ink container is faced to the

li ght receivi k§ifoemberiment i #@0enithe Ad9bdr ShdAeoPorkd opnR2doAfai ner
containing 10 the ink_of the cql or, which container_i.s suppgsed to be placed

at the pos?ti GRTVEE nHYto Hife PEBh S JO¥RFI A§Borti SA9PES, 1Ps F¥CHated to
O Lhe e L1100 BT L2000 (P! s o0ty LML GiaR! g porton I

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



15 the light, it is discrimnated that ink container is nounted at the
correct position, if not, the container is nounted at a wong position. If
the latter is the case, the recording operation is prevented, for exanple,
and pronpt the user to open the main assegply 20 cover 201 and renount the
ink container at the wong position by flickering the emtting portion or

di splay portion of the wongly nounted i nk container. By doing so, the

i nconveni ences that color reproduction is not proper because of the
erroneous nousbntgiokrt kani be 26 dimegitdyr recogodzednennd &he t he

i nconveni ences that no warning is provided for the ink container in which
the ink i s shpertigndte ker mangpud agedofiesushy meInging @&d for the ink
contai ner containing a sufficient amount of the ink. The |ight receiving
portion 210 uddgmoyntdgeh ofnitheodnki sontadnessi 6anobec §dTestlys fixed in the
5 apparatus, while the ink container is carried on the carrjage and

reci procat ed, T8FQIH&EE 0100 -t hENpEREt PBAGF | BRKSnthel A19DE PBT€he di spl ay
portion of the ink_container is constant during the_detecting operation. For
this reasoh, VLSidls &telths OPEFRt1DG FOLILR Mt ithe é’lPietrétgﬂ@pl i ght within
a small range as long_as the nounting tol erance of .the |jight receiving
portion in t h@9F&dGndidh "F iP&e BFeM Bech i thy & BTSN SO of ¢ ho i ght

quantity directeq.to.the |ight receiving rt.i is maintained sufficiently
15 hi gh, as c&ﬁardcé:ﬁréﬁ‘gu?t é’pﬁrar?ﬂ}%]i"ﬁ:t c%?l&tgg‘g-‘r'vati on by the user.

Thost, bne Bl o) PorbRnsinbPolh”BF SnaR e BRLESFI AR LAY

intended to 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



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, designated by 550 is a |ight guide
portion (light guide rib). Simlarly to the foregoi ng enbodi nent, an end
surface of the bottomside is 64 erected froma position facing the
emtting portion 101. Referring to Figure 22 and Figure 23, the
confi gur at i onadmndspheef urifiemntig thehtignidgmertmedirist the enbodi nent
wi |l be described gure 22 is a schematic top plan view (a) of a
recordi ng devF@éeéﬁaﬁﬂycﬁoédsﬂuW&thyhéfOPHchgﬁﬁapﬁePfltgﬁo&ﬁ Kin Figure 21
are carried, and a schematic view_(b) illustrating the ink containers facing
the light io P@Béﬁépﬁﬁ Bor thenwprdei BEAPET &S| 6RBFTHEULLAORYOR the printer,
while the carrla IS novin wherein a_cyan container 1C, a magenta

cont ai ner 1NI&ﬁ§ § §§PP§W1$ ﬁP§|W@F3F?a&re particularly noted. The ink
containers are juxtaposed_ in t. w dt W%beq%§ect on of 15 the ink container,

namely, ir°the moving QEﬁ?fﬁP t¥4n W EqﬁenDV|ng di recti on
th i 205. In 22 h Kk t

ore faced 1o BREutaEsneof the ELRRtirBoors 15800 a}“ 5n8s3ge BOgEAENTs) " ©

di dint 2 f.th j I ht id

or £ on 550 hA% &bty anﬁxaaﬁ%l@?\/eﬁ‘fgéﬁgcr%sgsE%E%él’%%‘ﬁggisgsé%hgromg? he top

(perpendi cul ag ;&g t(%g 38 land nole R RAYIAG) (pihBECHn %rzg%g%p%% portion

i ncl udes a pOI’ ortion Ing In the scanni rection
(left-right dtth‘actm%t @uqldee%r‘%'lo'nn to e 1Tu@4 ke ¥R FupRtilbdN ogPortion A)

projected froma central” portion of the portion Bin a direction
10 the light guide portion.

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

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

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

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

container 1.



65 perpendicular to the scanning direction (vertical direction, y direction
in the Figure). The light guide portion of this exanple is in the formof a
rod having a T-shaped cross-section. Figure 23 a schematic side
view illustrating functions of a |ight guigle portion of an ink container
described in Figure 22. This Figure shows the state in which the |ight
emtted by the emtting portion 101 is incident on the Iight guide portion
550, and guided in 10 the light guide portion 550 to reach the top end
portion 552 of the |iTie prefierpole i posivbenzl thelatiidm amsomgetihyent to the
outside, as indicated by arrows 511. In this exanple, emtting portion 101
i s di sposed atlighfogutiiden ploadiiiog 46 0an tihet dinsddniedh s fiastenderl tamd porti on
An and the portion B of the T-shaped cross-section at the end of the bottom
side of the |itdiet eqiitdd ngomoirdiiossd0lamae: asi Follomist.t edtbgst he enmitting
portion 101 is directed to the portion An and the portion B of the |ight

gui de porti onP3EFeraile £rom tdeqtstpndpedinti @falsunplstiingn aoflange | i ght
receiving portion 210 fixed in the recording device relative to the ink
cont ai ner ey aFuptd@f tld dhte thaded orderoforaride diattte arddiadh Yot t he

i ght receiving portion 210. Mre particularly, referring to 25 Figure 22,
(b), the devi att%eor@wrsﬂ iR tien HO 1 Ha ibgyduwidachitey e éé’cqldrile(dg
direction), a peggfndicular di.rection éﬁldirectiqn per pendi cul ar 66

thereto, and tH¥ creec"tqlorp%_é:rhﬁer?&im k4 Sty t4 X5 ttl:%? drawi ng of this
Froure (2 O oot g SIS 42 1 5 O P L L1 SRULIAY g O o the
the bottom side of the light guide portion 450 and on
10 the projected plane of a cross-section of the light
guide portion 450 (perpendicular to the optical axis
456 of the light guide portion 450).
In order for the light reflected by the
inclined surface 451 to smoothly reach the operating
15 portion 3M, it is preferable that inclination angle of
the inclined surface 451 relative to the optical axis
456 is not less than the critical angle so as to
totally reflect the light. For example, the light
guide portion 450 which is integrally molded with the
20 ink container 1 is made of polypropylene having a
refractive index of 1.49, the total reflection
condition is determined by Snell law of refraction as
follows (refractive index of the air is 1):
1.49sinE=1.
25 sinkE=1/1.49.
E is nearly equal to 43°.

Thus, the inclination angle relative to the



5 directions and still permts correct ink container detecting operation for
discrimnating the properness of the state of the nounting of the ink

contai ners and the properness of the nmounting positions thereto. The
deviation in the z direction is influentigf io to the change in the distance
fromthe top end portion 552 to the light receiving portion 210 and
therefore influential to the detected intensity of the light fromthe top
end portion 552. However, an appropriate threshold setting can be set to
permt the chapgecadl a%xishd =l iglktidendnanglen ki nothdessngbaonf 48he

tol erance, so that deviation of the light receiving portion 210 in the z
direction is dot thipr elmbediimentthe thek inchtinatépndengdei ng 4pér &0 on. The
deviation in the x direction is acceptable 20 by the light receiving portion
210 cont i nuoushyiséyeithiengomnidd tiiioghtofetbegtntadt relfdecspoand Bwrti on 552
whil e scanning the carriage with the emtting portion 101 of the ink
cont ai ner 1 efptingngot.h&hle dightmveud dedr bivc ther Ly ghdyvonide peatdons a
deviation of the 25 light receiving portion in the x direction, the |ight

em ssion ahd #RE Hisghiotaddapmedd dc by ithe docliped suracearddd i nto which
the deviation is taken 67 into account, by which the ink container

detecti ng opeP®G &5 Sdresdes dferthe ERerpEdnguPOTtRONIM-i 68 ARats effective
to provide a maxinum val ue (peak value) in a curve of change of the received
li ght quantit YisAbdldly HisgHmPre&v&dsi ng portion 210. Therefore, it is

possi ble that in consideration of the, point of t;ne gf t he detection of the
peak, the subsequent f}gﬁye 20 is a side view (a) a a front view

(b) of the side view according to a modified example

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

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

20 received by the users eyes.

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

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

properly set so as to satisfy t total reflection



em ssion timng of the emtting portion 101 for the detecting operation may
be adjusted, by which the 10 deviation in the x direction is conpensated
for, in effect. Furthernore, if the portion A has a length in the vy
direction, which is not |ess than the posgiion tol erance range of the |ight
receiving portion 210 15 nounting in the y direction, the light fromthe top
end portion 552 can be received. By doing so, the deviation of the |ight
receiving portion 210 in the y direction is accepted to such an extent that

i nk cont ai ner cdatidttiong operati on can be carried out 20 correctly. Wth the
decrease of the length of the portion A the density of the |ight energent
fromthe end of the |Igherder deo pafficiensbly ireflkecesthaolidhat, | thht
quantity received by the light receiving portion 210 increases. By this, the
i nfl uence of dxcdimgld shrfiaceumginbe iconsitiitwitedd byo aagwdesiade i nk
contai ner detecting operation. Thus, the length of the portion A can be
properly sel eexkbdbiltingnd ddoht rek roctine i@%eﬁoeﬁtﬁnéiﬁbsition t ol erance of
the light receiving portion 210 and _the preferable Ii%ht uantity received
by the |ight FeddieFEtegcSor tfiodh expgPlen Medadt Kol 1hQ%d, h@og-lé‘ﬁdmﬁarti on 552
of the 5 Iight guide portion (display portion) is lighted on or flickered
upon shortagebeSt K-nk container, for exanpl e, and is observed by the
user. Therefore, the energent region |s desitabl%bso wi de that user can | ook

at it fromvarious poSPYPORSTat VarfPOERShngtESIab e 2 5v%935§5+?%eq
Fecei ving por BRGTE o8f & 5 (HERAAIORS S HeE ORER AR QPSR On the
ot her hand, ¢ e RSYY |4 S bAUMe heSUhld GG Yulidle (RIRIGEN T egion of
10 450 is extended to a position higher than t operating
portion similarly to Figure 16 example, in which the
display portion is provided by the top front portion
of the light guide portion 450 adjacent the inclined

surface portion.

15

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

shown in Figure 15.



15 light by selecting the dinension and the configuration. The top end
portion 552 of the |ight guide portion 550 extends also in the w dthw se
direction of the ink container 1 so that |ight can be energent widely in the
wi dt hwi se direction. By this, the visible6 rea 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 dinension are 25 so sel ected that

energent |ight at t tmeé%mél%%&hém% Thes topaed portion may
be other than the T-shaped. 69 Figure 24 is a schematic top plan

-view illustratienatanet ey texaghite rekeavaagf pawtabnon10f, the linght guide
portion. Figure 25 is a schematic front view (a) of a recording device which

carries a 5 plondlaineref andsozonha ddisplhayspowtion pagses B4, thed a
schematic view (b) illustrating the ink containers facing the |ight
recei ving por tiightpredededng portdwer 210siseiquendfialliig .prburéng whel e the
carriage is noving. Figure 26 is a schematic side viewillustrating io
behavi or of t passeaga.fdt ican dencheaked wihetheghtthguiigdk comtiadmens t he
energence with the light guide portion shown in Figure 24, (a). The
confi gurati onagfe mearntieghtatgdihge qeameicdn P& tionsi .| aespecd idedar.e 22, has a
substantially 15 T-shaped cross-section as seen fromthe top, wherein
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



the T-shaped portion includes a portion (portion B) extending in the
scanning direction and a portion (portion A) projected froma central
portion of the portion Bin a direction perpendicular to the scanning 20
direction. The light guide portion 580 hag; an inclined surface 582 simlar
to exanple of Figure 18, and in Figure 25, (a), the light guide portion 580
is cut by the inclined surface 582. The configuration is substantially
T-shaped constituted by a portion E 25 extending in the scanning direction
(x direction)pasvided foontheeihkopbntahdea pontabnibgeat enflEngiehérefromin
a direction perpendicular thereto 70 (vertical direction in (a) of Figure
25, z directiampunt of the hinkFigure 26, the light emtted by the emtting
portion 101 is incident on the light guide portion 580, is guided int |ight
gui de portion 580, i STheflighderdgiving portionedurysed BE2 suall is
emergent at the front of the front side of the_ ink container (righthand side
in Figure 26)inkheonjaingst Agkeskdra er cRBtradl ifefixegdf 4Betb82, sinmilarly
to the foregoing, is set not less than critical angle to 10 provide the
total refl®ctPBRagAIEe WhiAe FhrddakpgopheippghisgGragigdr PRokNS80. 1f the
| i ght guide portion 580 is forned b polégro% | ene material, for exanple, it
may be approxPﬁEFéP9349PdA§e§ﬁP£PFé¥ﬁ i ¢ad iﬁeSFEQFePotBPficiently reflect

the light, 15 the i nclined f b ityted.b nb hi biti
e, S, g nabinedsiibece g e Saeh, ety S IR (i 1l o
the ik t.uck t he inglined f 982. t.hi le, th

e ke T B UIRK RR IS S RS LORE G ek WRbBRIRPLE, (1

received at the LLoTbnS! dfokY el LCELLQ0N, NP 2L bPErEPRETe PRALL

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



(z direction) of the ink container. In such a case, the deviations of the

| ight receiving portion 210 arise in the x, y and z directions, simlarly to
the 25 foregoing. According to this exanple, too, the configuration of the
i ght guide portion 550 permts the deviagjhons in such directions and stil
permts 71 correct ink container detecting operation for discrimnating the
properness of the state of the nounting of the ink containers and the
properness of the nounting positions thereto. 5Here, the deviation in the y
direction cor reespdreds frent ke peditdtidnofacinchdhe @imiddtiingn porttilom f or egoi ng
exanple, and is influential to the change in the distance fromthe energent
position of tADY.ight to the light receiving portion 210, but the deviation
10 is acceptable by an appropriate threshold setting ermt the change in
the light quantity soRﬁﬁaFréBgré@tFiﬁRr@oﬁ?a@h@rFaévéet?gg Eheration is
acconpl i shed. The deviation in the x direction is the same as 15 the
deviation in IS QT AN AN HUNGE I Gt ddhepyt ko 19HHRe r ecei vi ng
portion 210 continuously receiving the light of the top end portion 552

whi | e scanfi ndiePRARiHy e eRediagn FM“EJH- Re ARIFTRFDortion 101 of the
ink container 1 enlttlng the Li ht urthgrnnre he deV|ak ? n the z

di rection correspondgl Héed§3i FanSF ePALiG HPPeRLABNVEAY: hE fBFe 8oi ng

YO S et U 0T TR e SRR 75,0

o e LI TSR LR T Y G TS U e AU ap e

portion 210 In('b) illustrating the ink containers facing the light

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

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

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

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

central portion of the portion B in a direction



72 the z direction is acceptable, and the positive ink container detecting
operation is acconplished. Simlarly to the foregoing exanple, the
di mension, configuration and or the like of the 5 respective portions D, E
can be determined in consideration of thegsgperation of the light receiving
portion and the user's observation. In place of providing the

di splay 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 por tpedpeidicfulidre tuph® tscagpnimy airgctdons omrticadi gure 27, so
that the operating portion 3Mfunctions as a display portion simlarly to

t he exanpl e ofdiFegurieonl9.y HE rSiatiilcar |in tthet Fd genrznpl eTbe Eightegf@det he
operating portion 3M may be provided with an opening, through which the
reflected |i ghpoxfiriem tdfe tihie iexsdnpmle figc drb&heoff arme dfi ghtroguibdwimg ti on 580
can be observed. 20 4. FOURTH EMBODI MENT ( FI GURE 28 AND FlI GURE 29):

It is desirabla Htshapefkrcras c@dtsiany determine the ink container fromthe
di splay portion of which the light is emtted. If the energent_light 25
quantity i8 too | ow, Fignsenédd aasghematifesiderviewdéldustrasingght. I1f, on
the other hand, the energent light quantity is too large, the distinction
between 73 adjurdrkons ff ¢ o fBride Pty Ak anTHAK RS9 %s to the

| ight receivin ortion. More particularly, the light receiving portion
m ght receive ‘qurgp’-T’r‘befﬁ ¥ (frﬁgiﬁread%%Ceﬁ'ﬂ"lisnflgb‘ﬁteagﬁ‘é’i‘”sn(we state’ in

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

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

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

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

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

perpendicular direction (y direction) perpendicular



5 the intended ink container. The description will be nmade as to an

enbodi nent in which the energent light fromthe display portion is properly
received by the user and also by the light receiving portion. ioFigure 28 in
addi tion a perspective view of the ink cogainer which is a liquid container
according to an enbodi nent of the present invention. Figure 29 is a side
view (a), a top plan view (b), a bottomview (c) and a front view (d) of the
i nk container shown in 15 Figure 28, and a top plan view (e) and a front
view (f) of thberakocoahdi the dirkhcthencpprpenécudart tedthe sheet The
structure of this exanple is basically the same as with Figure 24. The |ight
gui de portiono§gtheadrawinbspfinthis| Figurkapadddressiondt.i ohceomdhag an 20

i nclined surface 582, and is extended up for a position opposed to the

em tting porttenthds embodimenti gkhei soakdgysatirporft kBepddoghdn (t he
portion corresponding to portions D, Ein Figure 25) which is at the front
top side and @HiLER PP&Fil@Bs SBRePgrEdltsy ths g6vipsAongsin §uchi s exanple, a
predeterm ned opening 21A is forned opposed to the displ portion 585, and

t he periph%rydﬁ6PF¢éﬁn6faPﬁesﬁﬁéﬂlQ?r§6F§i8ﬁr58§ti§nk7§°gé9épéa so as to
e el et o0 gt e L B BT AR gl gt ot on,
's mount ed tOo%h%h%p%%%t%u%Ea%%eoko%%%ing 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



5 ink container 1 to cover the inside and which has an air vent 20 for fluid
communi cati on between the inside and the anbience. In this exanple, the
energent light limtation nmenber 21 is made of thernoplastic el astoner, for
exanple, by which it can be wel ded on 10 ¢he cap nenber 2 to provide an

I ntegral nenber. Since the thernoplastic elastoner is transparent, it nmay be
colored so as to reduce the energent |ight at the periphery portion to
stabilize the receiving operation of the |light receiving portion 210 and

i nprovenent i Antd akeoun& biyswbilkcht fheOinkacantaingr dekectingn el ast omer
Is usable, and it may be integrally nolded with the cap nenber 2 by the sane
materi al . Wheapehatiap senbbe Priopexdiecerriedr gusparthe Penkiemedmyent | i ght
may be limted by providing unsnoot hness 20 configuration on at |east one of
the front andiBaekfegtixeedooProNddgonm: maximymsvalyei fgeakevakiedent |ight
limtation nmenber 21, or the surface may be subjected to a bl ast treatnent.
According to &R & EHBI8i REnchange QﬁeF&@nFegﬁlVFShﬁlﬂpﬁnﬂPﬁBt&ngng portion

i's approprlately imte t he ntlt can be de preferable
for both of tﬁ@eu§é9h¢|§Fﬁﬁﬂﬁﬁygaﬁ&rt?9noggPa e§? ?fzﬁflgg of the Iight

recei ving port| hose descri bed

4 ﬁ bﬁ&ht guij de . ortltonn S ngh m ﬁm
er ei nbefore, ﬁ&lp g SOPSHATER the g E+ SnP FP 8t OFi gure 24.
a3 sk Shshe T e e R ORIARE T
emission timing of the emitting portion 101 for the
detecting operation may be adjusted, by which the
10 deviation in the x direction is compensated for, in
effect.
Furthermore, if the portion A has a length in
the y direction, which is not less than the position
tolerance range of the light receiving portion 210
15 mounting in the y direction, the light from the top
end portion 552 can be received. By doing so, the
deviation of the light receiving portion 210 in the y
direction is accepted to such an extent that ink
container detecting operation can be carried out
20 correctly. With the decrease of the length of the
portion A, the density of the light emergent from the
end of the 1light guide portion 550 increases, so that
light quantity received by the light receiving portion
210 increases. By this, the influence of external
25 disturbance is minimized to assure the ink container
detecting operation. Thus, the length of the portion A

can be properly selected in consideration of the



Figure 30 is a block diagram show ng an exanple of a structure of a control
systemof the ink jet printer. The control system mainly conprises a contro
circuit (PCB (printed-wiring board) ) in the nmain 15 assenbly of the
printer, and the structure for the light ggission 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. Mrre particularly, a CPU 301 carried out processes

whi ch wi || bemgasdinigedosditdiomaftoderanceonfuibei daghitt reCegwmiag36 - Figure
39 in accordance with a programstored in ROM 303. RAM 302 is used as a work
area in the ppogdionerddutangn the pireferablel 1ighis quandddyi egideivedown in
Figure 30, the recording head unit 105 carried on the carriage 205 has
recordi ng hea®y theKli: rere3viagd peetdoph2d® - 76 have a plurality of
ejection outlets for ejecting black (K), yellow (Y), nmagenta %N% and cyan
(O inks, respectivel9n thetothep| ardof tomeLRRRRTFHRN hedd ki tha 05, ink
containers 1K, 1Y, 1M.and 1C are detachably nmounted corresponding to the

respectiveSre th@WHeggportion (display,porfdopiy isyddghisd Pr oL

descri bed hereinbefore, is provided wt he .substrate 100 ovided with the
LED 101, the (ﬁlslﬂ?"ﬁfe(gbﬁ’@%‘l s&qrg:ag(e f’gtt&’@ré'lngr c&ﬁgat"ﬁ@rpa el ectric
contact) or the Ikhg. VM%f.the i nk cgﬂ ai&&r 1is cogﬁect%é noug%ed on the
recordi ng hea®XHRCroSRq He SRFEY G &Ys 1S PSEE -100°FECEBREactBE to the
connector provid rrespondi.n Q.. of_ | 0 i,hers in the

recordi ng hea(?ml?%:jqe%lqs .oq&ﬁggcg%ﬁr%g%%gry l?n%'g\%n;%%%rto&s géqan% the carri age

205, the cont rl%ol@i%tggdt; f%:%Qn Wa%\éjoqfsd(#n&'%m%n@ialr{s%%hﬁﬁg% at%lr?(eiee"ﬁ are

el ectrically connec or transm ssi of "sigha exi bl e

cabl e 206.;,FUrfReT By - 6 i Wi i Piad IS BFVARE NP bermit

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.



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 transm ssion. Wth such a structure, the signals can
be transmtted between the control circuifge25 300 of the nmain assenbly side
and the respective ink containers 1. Thus, the control circuit 300 can
performthe control for turn-on and -off of LED in 77 accordance wth the
sequence which will be described hereinafter in conjunction with Figure 36 -
Fi gure 38. ThBiguner @4 &6 ankchbgmationtopfpiaes viewr di ng heads 105K,
105Y, 105M and 105C, is carried out 5 simlarly through the flexible cable
206, the conndédilyystofating another 268D ke o ghrranfrgwfatian rafc it ng head
unit with the signal connection between the driving circuit and so on

provi ded i n tHelght eitkdn mpHeken . afdoure @8ntsor schematigodroptt he 10 nain
assenbly side. Thus, the control circuit 300 controls the ink ejections and
so on for the Welhd@) RE raRRTALIBARVICe which carr¥es & |ight receiving
portion 210 di sposed adjacent. one of the enqﬂggrtions of the povenent range

15 of the Ear MEYALHY rfetVeCR NG DN (HOTEDLFE BTG et i % ont ai ner
oo S1903 ASLeR Y Bl 5 SR % SHRPL RS 1 L ool ol reutt
the signal t()fgégﬁérQﬂEufﬁéﬁg éggféfﬁb(gOrtion 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



20 the ink container 1 in the carriage 205. In addition, an encoder scale
209 is provided along the novenent path of the carriage 205, and the
carriage 205 is correspondingly provided with an encoder sensor 211. The
detection signal of the sensor is suppliegyto the 25 control circuit 300

t hrough the flexible cable 206, by which the novenent position of the
carriage 205 is obtained. The position information is used for the 78
respective recording head ejection controls, and is used also for |ight

val i dati on pr devessiicalwdictecttienpdsi t(lajnefofF iiguerel 1216 ,c aniddireertdoare
detected, which will be described hereinafter in conjunction with 5 Figure
36. A second |ight enissFbgurer26ei thaglpohtiemiRiddibyptheiertttinghe

nei ghbor hood of the predeterm ned position in the novenent range of the
carriage 205, poxdiigaestOd |ighingident nep etkerehighhdguifdeghertieni $8Ag
element, and it functions to output to lo the control circuit 300 a signal
rel ating to ads rguidedhiim g ldreintguddes partdon B8 0. .nidsc sefdiesded. carri ed
on the carriage 205. The control circuit 300 can detect the ink remaining
amount on Bhe Wadihe dnalined gwnfaces B2 aithd® iemenasmy &t (icgure 31 -

Fi gure 35): 31 shows a structure of signal line wiring for

F
si gnal ftran.smfé‘sq"tfn "lnflagili?é:rfrt% iShde oft fihferink Gop %M exi bl e cable 206
o e T S e Fdh 5 P i EhReLheiiRgtaer shaTfnc

container 1 coppriices; fout, ol NAledddSh) " 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



this enbodi ment, each of themis common for all of 25 four ink containers 1
(bus connection). The signal line wiring for the ink containers 1 include
four signal lines, nanely, a voltage source signal line VDD 79 relating to
el ectric power supply such as for an operajion of a group of function

el ements for effecting |ight em ssion, actuation of the LED 101 in the ink
container; a ground signal line G\D;, a signal 5 |line DATA for supplying
control signal (control data), the like relating to the process such as

t urni ng- on andoxuleic tofinkhednfRibelr fdedmcitimge operattionr €wrt 300; and a cl ock
signal line CLK therefor. In this enbodi nent, four signal lines are

enpl oyed, but dilserifhigreddag thes @ropernessnof thei séateo ofhithecase. For
exanpl e, the ground signal nmay be supplied through another structure, and in
such a case, meanting QD then Ik eentiadaens and dhev@repeaneassd ofi ruct ure.

On the other hand, the line CLK and the |ine DATA may be 15 nade one conmon
li ne. the MM tig PAskianss thered t he i nk containers 1 has a
controller 103 which is resgon3|ve to the signal supplled t hrough t he four
signal linés, and a LEE¢§®1 het daviprtonninetRenEcdiBeehtoBuUt put of 20 the
control I er 103, gure 32 is a detalled circuit di,agram of the

substrate havﬁ’r?d‘rsetﬁﬂ?néistcﬁﬂ e éire"’d'ra"’(1I‘Pé1 ik dheaz HEFEHIPR A& Bhfure, the
controller 103 conprijses an Oc roI CUIt RL) .103A, & menory
array 25 1038 I}_%[?WR/{@’ ﬁf&: ‘Fd%t]Tg gl;rel:lﬂhta
the distance from the emergent position of the light
to the light receiving portion 210, but the deviation
10 1is acceptable by an appropriate threshold setting to
permit the change in the light quantity so that
correct ink container detecting operation is
accomplished.
The deviation in the x direction is the same as
15 the deviation in the x direction, and can be accepted
by the light receiving portion 210 continuously
receiving the light of the top end portion 552 while
scanningly moving the carriage with the emitting
portion 101 of the ink container 1 emitting the light.
20 Furthermore, the deviation in the z direction
corresponds the deviation in the y direction in the
foregoing example. If the length of the portion D
measured in the z direction as seen from t front side,
is not less than the mounting position tolerance range
25 of the light receiving portion 210 in the z direction,
the light from the top end portion 582 can be received,

so that mounting of the light receiving portion 210 in



103A is responsive to control data fed through the flexible cable 206 from
the control circuit 300 of the 80 nmain assenbly side to control the display
driving of the LED 101, the witing of the data in the nmenory array 1038 and
the reading of the data. The nmenory array,J038 is in the formof an EEPROM
in this 5 enbodinent, and is able to store individual information of the ink
container, such as information relating to the ink remaining anount in the
ink container, the color information of the ink therein, and in addition,
manuf act uri ng thef cr et iomc i sasacreptableherandl thee posd tdoet dinker ,
production | ot nunber or the |ike. The color information is witten in a

pr edet er m ned caddradgee 1o fdetties gy opesratdyn] 038 axsromplgaididg to the col or of
the ink stored in the ink container. For exanple, the color information is
15 used as i nk cont ai Atnidasdyi kPnbheofioregoinat esampiladi Yheual
information)which will be described hereinafter in conjunction with Figures
34 and 35 to id&aansion hecqnfid aumtdioneanthear tthe ddike iof Wheten in the
menory array 1038 and is read out therefrom or 20 when the actuation and
deact uati of offasReqiHye Erhtiashiltolf & fe et egainedilidy i nk cont ai ner.
The data witten in the nmenory array 103B or read out, of it include, for

exanpl e, the GAsidpRay LhHitheSRsHaH AR AP @it TRReTHR L ont ai ner

of this enbodi nent, 25 escri bed hereinbef ore, is provided in the bottom
portion with PPrih ad%ﬁ%f'eﬂ“ﬁ%sr erﬁvr‘?&ia?rPo'unt of the ink becones

small, the event can 9% nghgahkypgéviding the display portion by

the top front side position of the light guide portion

10 580 where t light is emergent, the inclined surface
582 is disposed behind t operating portion 3M of the
supporting member 3, as shown in Figure 27, so that
the operating portion 3M functions as a display
portion similarly to the example of Figure 19.

15 Similarly to the example of Figure 20, the operating
portion 3M may be provided with an opening, through
which the reflected light from the inclined surface

582 of the light guide portion 580 can be observed.

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

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

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

light quantity is too large, the distinction between



detected by neans of the prism In addition to that, the control circuit 300
of this enbodi nent counts the nunber of ejections for each of the recording
heads on the basis of the ejection data. The remaining anmount 5 information
is witten in the nenory array 103B of thescorresponding ink container, and
the information is read out. By doing so, the nenory array 103B stores the

i nformation of the ink remaining amount in real tinme. The information
represents the ink remaining 10 anount with high accuracy since the

i nformati on | adygaparded iguid tdemtaicheafs tilse dififdmmulitoo. TAeseamet i s possi bl e
to use it to discrimnate whether the nounted ink container is a fresh one,
or used and t fEPldeourn ddheodd ghtts A dded wiimigy @ortddd .f uMereons to apply a
power source voltage to the LED 101 to cause it to emt |ight when the

si gnal suppl i aartigmkarely/ Gheontight geeaiviinmpeytsion miditgh | evel .
Therefore, when the signal supplied fromthe I1/O control circuit 103A is 20
at a hi gh | evéiecaijee |Hre 1oghts finpm mn adipcand ink ogndminer digfhal is at a
| ow | evel, the LED 101 is_in the off-state. Figure 33 is a circuit

di agr am of 5a ridif finendedpink sontwlngibstrate of Figure 32. This nodified

25 exanple is different fromthe exangl,e of Fi gure 21 in the structure for
appl yi ng the power sodP€ed¢8FTiBEirs viadlLR® M4 ABrE°p@Pticul arly, the

vol tage Sou“u%mbodiment in which the emergent light from the
display portion is properly received by the user and
also by the 1light receiving portion.
10 Figure 28 in addition a perspective view of the
ink container which is a liquid container according to
an embodiment of the present invention. Figure 29 is a
side view (a), a top plan view (b), a bottom view (c)
and a front view (d) of the ink container shown in
15 Figure 28, and a top plan view (e) and a front view
(f) of the ink container with the cap member omitted.
The structure of this example is basically the
same as with Figure 24. The 1light guide portion 580
has a substantially T-shaped cross-section and has an
20 1inclined surface 582, and is extended up for a
position opposed to the emitting portion 101, so fhat
light is emergent from the portion (the portion
corresponding to portions D, E in Figure 25) which is
at the front top side and which provides the display
25 portion 585. In this example, a predetermined opening
21A is formed opposed to the display portion 585, and

the periphery portion of the display portion 585 is



82 voltage is supplied fromthe VDD voltage source pattern provided inside
the substrate 100 of the ink container. Odinarily, the controller 103 is
built in a sem conductor substrate, and in this exanple, the 5 connecting
contact on the sem conductor substrate is7 nly for the LED connecting
contact. Reduction of the nunmber of the connecting contacts is significantly
i nfluential to the area occupi ed by the sem conductor substrate, and in this
sense, the nodified exanple in 10 addition advantageous in terns of cost

reduction of tdwrseda cOHASt 6 BURSE I Bhé emergent dft&dH forsdof Stieti M Ng

chart illustrating the data witing and reading operations to and fromthe
nmenory array 103fh©fby hgn semetgene. 11t QHRL &bt idn andmenR Lhart .
illustrating actuation, deactuation of LED 101. As shown in Figure

34, in the witing inpekagiated by rRfel@dBe fufeiragode igl &s capl or
i nformation, control code, address code, data code, are supplied in 20 the
order naned frmembée wiDéh ols choantéd 300 the tigpeRi suessedds shele t hr ough
the signal line DATA (Figure 31) to the I/Ocontrol circuit 103A in the
control |l er 5103imit ¢detatkeront Bb neovéri the yinsidei smd which Heasl agk si gnal
CLK. The start code signal in 25 the start code plus color information
I ndi cates the aeEgiveny 20 for fkuiéscoamuhicabiansbgietéen tinel iheidel or
information signal is effective to identify the
and the ambience. In this example, the emergent light
limitation member 21 is made of thermoplastic
elastomer, for example, by which it can be welded on
10 the cap member 2 to provide an integral member. Since
the thermoplastic elastomer is transparent, it may be
colored so as to reduce the emergent light at the
periphery portion to stabilize the receiving operation
of the light receiving portion 210 and improvement in
15 the user wvisibility. Or, a material other than
elastomer is usable, and it may be integrally molded
with the cap member 2 by the same material. When the
cap member 2 is made of a transparent, the emergent
light may be limited by providing unsmoothness
20 configuration on at least one of the front and back
surfaces of the portion constituting the emergent
light limitation member 21, or the surface may be
subjected to a blast treatment.
According to this embodiment, the emergent
25 light from the display portion is appropriately
limited, by which the 1light quantity can be made

preferable for both of the user visibility and



83 particular ink container which the series of data signal are related to.
Here, the color of the ink includes not only the Y, M C or the |like color

but al so such ink having different densities. 5As shown in the Figure, the

color information has a code correspondi to each colors of the ink, K C
Mand Y. The I/O control circuit 103A congares the color information

i ndi cated by the code with the color information stored in the nenory array
103B of the ink container per se. Only if they are the sane, the subsequent

data are takerbdéé‘ra'@i%'été‘@il:.i@@:.&k’béPQHﬁé‘t 1@!@5@ %@%ellgri%eqmﬁmodpl ng so,
even when the data signal is supplied commonly of thé i'nk containers

fromthe mai n mgs eyt sdirad FodEtbr hes I €€ ANt &d %@'tﬁéé@ DATA held in
Figure 31, the ink container to which the data are concerned can be

correctly iderdddéerbed erdebditde | Neldidend ool Qird # o iy obe  and
therefore, the processing on the basis of the subsequent data, such as the
witing, 20 redffgreit tfwsom uilseluehtF Dpire 241 udhieodisPaagt patritdonof the
LED, can be effected only to the identified ink container (that is, only to
t he right isnk mante nBoymedsata tlesulppex osred sonfare daf atlse ghibghti ne i s
enough for all of the four ink containers to wite the data 25 in, to
actuate the LEnhie portieemt uate the LED, thus reducing the required nunber

of the signal lines. As will be readily understood, (one) conmon data signal
84

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



line i s enough irrespective of the nunber of the ink containers. As
shown in Figure 34, the control nodes of this enbodi nent include OFF and ON
codes for actuation s and deactuation of the LED which will be described
herei nafter, and READ and WRI TE codes for 7geadi ng out of the nmenory array
and witing therein. In the witing operation, the WRITE code follows the
color information code for identifying the ink container. | o The next code,
i.e., the address code indicates an address in the nenory array in which the
data are to béawe ta @lunalidinl afhe Jesttigoduitlets fathe Jkatdngde i ndi cates
the content of information to be witten in. The content indicated by the
control code iblaak ridk) | ivelleay t( k hanagemis o Mlesnnd saambEle, indsfd, f or
exanpl e, control codes for verification command and/or continuous reading
command may b&efRfatively. Onrpghet holdexdiofg thgergcosdinghbhead, ysdyre of
the data signal is the same as in the case of the witing 20 operation. The
code of the stl%. dode @I i ot hmtihAng 1Giase et ably control
circuit 103A of all of the ink containers, simlarly to the case of the
witing opératfPRteth FITERANERENC dthe EPeftire o83 only by the
I/ O control circ%it 103A of 25 the ink container having the sane col or
informati on. WRA9Ss different is that. The read data are outputted in

SynChront 2 11 S Bachl "2nlL 5k EbABAubE 1, 38 BRBEkabRa P e 5
Clet 100 S R RN L SPEPURH LR Wi lat b g5 cata Wi
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



5 signal contacts of the ink containers are connected to the common (one)
data signal |ine. 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 start code plus color information is first sent to the
/O control circuit 103A through the signal |ine DATA fromthe main assenbly
side, simlarly to the foregoing. As described hereinbefore, the right ink
container is identified on the basis of the color 15 information, and the

actuation and adeasidandeoridh tthe Iseldubdtebwhiilkd ANty de @ederfiddad

subsequently, are effected only for the identified ink container. The
control codes he@leinad taat Ual icom jandtilod @aadtt Fdiguge, 3%S -dgdefirecds.

her ei nbefore in conjunction with Figure 20 34, include one of ON code and
OFF code which are effTrettcunttolactudhle efectibons uaf ethderéddbrdidg
respectively. Nanely, when the control code indicates ON, the I/O contro
circuit 103A tetaast 9 0EHK,ONEYNdl05M ande 1U0B0 ,ddisverarid®@ ocaxr descri bed
her ei nbef ore in 25 conjunction with Figure 33, the output state is

conti nuoushy mdimitla@mad threougs ttdre frextilid ec abrlar 2 06whdrnet he control code
indicates OFF, the I/O control 86 circuit 103A outputs an OFF signal to the
LED driver 1030onngafamheefHhuthritcannitage 20 onttheusesineatemiafi tde t hereafter.
The actual timng for the actuation or deactuation of the LED 101 is after
7th clock of tnecarddnghead gyt aticdh dthe rid apada asinped tsiath datveens gur e
35. In the exanple of this Figure, the black (K) ink container which
the | ef t nost d&te FHiGHNI i Phst ahd $G 95 PRy HAad jigd theénd then, the LED
101 o of the black ink K container is switched on. Then, the _col or

i nformation offeIFERPRLatt £1G e FIHTOL &LGRHEN3P AR Mheand t he

control code indjcates actuatjon, d therefore, the LED 101 _of the ink M
cont ai ner s Wt IRRF %ﬂﬂ?iﬁ%he%ﬁﬁﬁ 1% eoF°Pﬁ§°ﬁnﬁerU1% 380

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



15 K container is kept in ON state. The control code of 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 fromthe foregoing 20
description, the flickering control of thegLED is acconplished by the
control circuit 300 of the main assenbly side sending repeated actuation and
deactuation control codes alternately for the identified ink container. The
cyclic period of the 25 flickering can be determined by selecting the cyclic
period of the midmidEive grasurditlg aostas e jeébh o3 dantiralls Pramesis (Fi gure 36
- Figure 31): Figure 36 is a flow chart illustrating control
processes rel aised) d Two nbomtlightand dishatidn myafeddhe b whilclc atieai ner
according to the enbodi nent of the present invention, and particularly shows
t he actuati on poull disarct uaf | idre cint radnfaindre difeD détleafedacthioth t he i nk
container 1 by the control circuit 300 provided in the main assenbly side.
1() The processwihbwe i destxibed Iexeinaften irespurbmctoiameriider openi ng the
mai n assenbly cover of the printer 201 which is detected by a predeterm ned
sensor. \Whén tHigyrecdss iks seaanded ighife emission / receiving portion
214 is provided in the neighborhood of the
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



i nk container is nounted or denmounted by step S101. 15Figure 37 is a flow
chart of a nounting and denounting process of the ink container. As shown in
the Figure, in the nounting or denounting process, the carriage 205 noves at
step 5201, and the information of the statg of ink container (individual
information 20 thereof) carried on the carriage 205 is obtai ned. The
information of the state to be obtained here is an ink remaini ng anount or
the like which is read out of the nmenory array 103B together with the nunber

of the ink cont@l&eing| o séBdctrR2, péher i o511 igch Ofls | Sorbghe as 25 to
whet her the carriage 205 reaches the ink contai ner exchange position having

been descri bedoperabhpnnet i @ngrétin &£ giuirectBowre héhent BBEEor I f the
result of the discrimnation is affirmative, step 5203 is executed for ink
cont ai ner nounéffigctimgi I hght cemiostiow] . adtgat Po38of stiae f LB TOArinshow ng
in detail the 5 nounting confirmation control. First, in step S301, a

par aneter N i ntheainkecohtaimenundegraodind heigmil coineai GNP ; carsigoabn t he
carriage 205 is set, and a flag F (k) for confirmation of |ight em ssion of
the LED cors eshoneli PATH fort sepplybeg ofnthel i skgeaht bcortrol odata),
initialized. In this enbodinent, Nis set to 4 since the nunber of the ink
containers is Bheklike melatinghbe, theuprécess su¢k)askiurningazpe prepared,
and they are all initialized to zero. In step 5302, a variable An of the
flag 15 rel atiaBdt 0ofheobr Hae bEDnb@htf?@ﬂdt%@r?ﬂﬂﬁﬁ?ioﬁl¥6ﬁlth%OPhk
container is set to "1", and in_step 5303, the nounting confirmation control
is effected foRPfhd BLACkngigpalaiime CLK theEefeRtr il %HS contact 152 of

t he
embodiment, four signal lines are employed, but the

10 present invention is not limited to this case. For
example, the ground signal may be supplied through
another structure, and in such a case, the line GND
can be omitted in the above-described structure. On
the other hand, the line CLK and the line DATA may be

15 made one common line.

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

20 the controller 103.

Figure 32 is a detailed circuit diagram of the
substrate having such a controller or the like. As
shown in the Figure, the controller 103 comprises an
I/0 control circuit (I/O- CTRL) 103A, a memory array

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

flexible cable 206 from the control circuit 300 of the



hol der 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

t he hol der 150 of the recording head unit 105, by which the control circuit
300 of the main assenbly side, as describgg hereinbefore, identifies the ink
container by the 25 color information (individual information for the ink
container), and the color information stored in the nenory array 1038 of the
identified container is 89 sequentially read out. The color information for
the identificatdion assemitlyssdig dro tdantaledhe ddablay onerioyg @mfes. In this
control process, the discrimnation is also made as to whether or not the 5
read col or inftdverdiBbnlQls dilfg etriiing o tthe @ate imftdermmemaryal ready read
out after the start of this_ process._. In step S304, if the color

i nformation harraled? dbland chedrading afe 8 datimf oThet MEACENs been 10
different fromthe already read out piece or pieces of information, it is

t hen di scri ni BREY t}23B iHk orthe ook 1fn EHEROM ifbrthdtS on is nounted as
the A-th ink container. Gherwise, it is discrimpnpated that A-th ink

contai ner Ps rﬁﬁ‘lbml_btda éI-‘Pe‘ffel,s_ tef'ﬁ%-lﬁg ste gtare Adaskdital only the order of
of "t he ot o PTG 04 NS ik S HEIET A S el QT O ont & ner
|5, rer et SeRel 8 00 O oML afl B 109 2Ot (heflee
e"LED Son o AMERERE LSS SRS AP Al bl gag e 05 o
oy e s i b G R L ont e
10 number of the ink container, production lot number or
the like. The color information is written in a
predetermined address of the memory array 103B
corresponding to the color of the ink stored in the
ink container. For example, the color information is
15 used as ink container discrimination information
(individual information)which will be described
hereinafter in conjunction with Figures 34 and 35 to
identify the ink container when the data is written in
the memory array 103B and is read out therefrom, or
20 when the actuation and deactuation of the LED 101 is
controlled for the particular ink container. The data
written in the memory array 103B or read out of it
include, for example, the data indicative of the ink
remaining amount. The ink container of this embodiment,
25 as described hereinbefore, is provided in the bottom

portion with a prism, and when the remaining amount of

the ink becomes small, the event can be optically



Then, in step S306, the variable An is 90 increnented by 1, and in step
S307, the discrimnation is nmade as to whether or not the variable An is

| arger than N set in the step S301 (in this enbodinment, N=4). If the
variable An is not nore than N, the procegs 5 subsequent to step S303 is
repeated. If it is discrimnated as being |arger than N, the nounting
confirmation control has been conpleted for all of four ink containers.

Then, in step S308, the discrinmnation is made as to whether or not the nain
10 assenbly cdedeci@l iby means ¢oferthsopriison ofnt Addbiirs &0 &habut put of
the sensor. Wien the nmain assenbly cover is in a closed state, an

abnormal ity sttdxee dontralyigruid 3 efoddds egbosiimend sfountgurtded7 in step
S312 since there is ﬁﬁgggﬁibility t hat user has 15 cl osed the cover although

one of some ofmumMhex dilpnss o aasth @fufhed TRcoRdE N headsHham v
nmount ed. Then, this process operation is conpleted. When, on the
contrary, the the PasiseRfl \thowiletgrn dafiascr FhenZER81RiNEePRBben in the
step S308, 20 the discrimpnation .is nade_as to whether or. not all _of the
four flagsSF ddLoRmation Lg wvititen ify the mamame ARty 58 QfL e al |
S not st chETRESRIRAASG bt ST AR (e SEPTRARR 4% T epeat ed.
cont ai ners of TGP The BEDSOIBY 875 RO DRIGENeAT6AT TRACLELBFN he i nk
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



91 container or containers is swtched on, and the process operation is

r epeat ed. When all of the LEDs are discrimnated as being swtched
on, a normal ending operation is carried out in step S310, and this process
operation is conpleted. Then, the processgyeturns to the processing routine
shown in Figure 37. Figure 39 shows a state (a) in which all of the ink
containers are correctly nounted at correct positions, :and therefore, the
LEDs are all 10 switched on, respectively. Referring back to Figure
37, after thevionkagentia sapplded fromcahlei VDBt vol taget solurcet ep S203) is
executed in the above-described manner, the discrimnation is nade as to
whet her or nofpattherns provtideld iinsidendhey subsptirated,l 00aEl thewhakher or not
the ink containers are properly nounted, in step S204. |If the nountings are
di scri m nat ed cantadineg .noOndinarhéydi theagontrdilerelQFi jarbullitann Figure
15) in the operating portion 213 is lighted green, for exanple, 20 and in
step S205, a mosealiconfiuators sybstoade alnst dp $hAG exampliee dper ati on
returns to the exanple shown in Figure 36. When the abnornmality nounting is
di scri m nab ed conpeatiing santqaiewnc dhen serd copdugttiony sydstirate? 1% | s
flickered orange, for example, in step 25 S207, and_the abnormality ending
is carried outthlghdamhdhe P SnRGtdRgG comtast-heRpABEEISPNGEr 618 ne shown
in Figure 36. Wen the printer is connected with 92 a hgst PC which

control s the PHMREE: of HderSmast ishGomdaicty diss filgpiitd candd Yef f ect ed on

the display OEJHY%éﬁifﬂl k}qﬂﬁgﬁﬂég occupied by the semiconductor
substrate, and in this sense, the modified example in
10 addition advantageous in terms of cost reduction of
the semiconductor substrate.

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

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

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

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

25 the start code plus color information indicates the

begining of the series of the data signals, and the

color information signal is effective to identify the



In Figure 36, when the ink container seating 5 process of step S101 is
conpleted, the discrimnation is nmade as to whether or not the nounting or
dermounti ng process is properly conpleted in step 5102. If the abnormality is
di scrimnated, the process operation waitg,for the user to open the main
assenbly to cover 201, and in response to ?he openi ng of the cover 201, the
process of the step S101 is started, so that process described in
conjunction with Figure 37 is repeated. Wien the proper nounting or

denounti ng pr @ae3d clfiars itiks Wontdialedd whicH ameSERLidshoMprdatess waits for
the user to close the main assenbly cover 201 in step 5103, and the

di scri m nati ogiighaln@reasdlatditter Hereot thbecotwver o20thesinkosed or not
in step 5104. If the result of the discrimnation is affirmative, the 20
operation prodeedsides Inathtondat itdet iYhn Myr at ess tdfe diide SHor lbut hi s case,

if the closing of the main assenbly cover 201 is detected as shown by (b) in
Fi gure 39, thealssr svage i206 heovdgy tdi fifferqrdsidenmitfi@s .| i ght val i dation, and
the LEDs 101 of the ink 25 containers are deactuated. The |i ght

val i dati onSprocess i sAgnshadrdinothesEiguraat theheoher dnfavmathenproperly
mounted ink 93 containers are nounted at the correct positions,

respectivel y. hag tthicedasrinasRonding ke raah @elsrs mf ithe deaikers are

not such that configurations thereof are _nmade peculiar depending on the
col ors of C, M and Y. The I/O control circuit 103A compares the

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

10 container per se. Only if they are the same, the
subsequent data are taken in, and if not, the
subsequent data are ignored. By doing so, even when
the data signal is supplied commonly to all of the ink
containers from the main assembly side through the

15 common signal line DATA held in Figure 31, the ink
container to which the data are concerned can be
correctly identified since the data include the color
information, and therefore, the processing on the
basis of the subsequent data, such as the writing,

20 reading of the subsequent data, actuation, deactuation
of the LED, can be effected only to the identified ink
container (that is, only to the right ink container).
As a result, (one) common data signal line is enough
for all of the four ink containers to write the data

25 1in, to actuate the LED and to deactuate the LED, thus
reducing the required number of the signal lines. As

will be readily understood, (one) common data signal



s the ink contained therein for the purpose of preventing the ink containers
from bei ng nounted at wong positions. This is for the sinplicity of

manuf acturing of the ink container bodies. Therefore, there is a possibility
that ink containers are nmounted | o at womg positions. The |ight validation
process is effective to detect such wong nounting and to notify the user of
the event. By this, the efficiency and | ow cost of the ink container

manuf acturing are acconplished since it is not required to make the 15

confi gur ati onstidie the $HRUTDMETReCHIVG erfine MBMRER Pt S #¥pending on
the colors of the ink. Figure 40 illustrates the |ight validation
process (a) - YQptainers. Figure 30 also illustrates the |ight

val i dation 20process (a) - (d). .Shown Hy ) in Figyre 40, the novable
carriage 205 first st t§hﬁ&9|&6A%98HFPh3 Pe%ﬁﬁaﬁ8n§Fg P8é9ﬁe°2|ghthand
side inthe Figure toward the first. |li receiyvi ng, portion 210. \Wen the
I nk 25 contain l.sbl%fﬁ%?fi]eﬂ'e? ellb%glﬂ? o(gﬁ} pafn(g %I‘f fnéOEOqﬁ%‘HféJro%o.nes
oposed Lot hdd Aol Y8878 AP B8 S Py £ 54 BBl iodel et Lo, L e
e e e SREFALEE! sl nd SR S de et Aot he |
container 1S 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



5 placed at the correct position, the first light receiving portion 210
receives the light fromthe LED 101, so that control circuit 300
discrimnates that ink container 1Y is mounted at the correct position.
Whil e noving the carriage 205, as shown bys(b) 10 in Figure 40, when the ink
contai ner placed at the position for a magenta ink container cones 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, simlarly. In the
exanpl e 15 shadradkn irhdilgune S84 )t ladf tienk thentsidrerssl Ms slemignade®edatbyt he
correct position, so that first light receiving portion 210 receives the

i ght from t heéheERddxesshawodeby Thhs, thHe LAOFcgnkrodOcirkuilti gBAIs enmitted
sequentially, while changing the position of 20 discrimnation. In this
Figure, all ofefiffecismicaumal e Pravenpumterfarensae eft thesineashs.

On the contrary, if a cyan ink container 1C is erroneously nounted at a
position for &Aateyetith ianothns dnRit AyInad Y& heuydd) the dafage 41, the
LED 25 101 of the ink container_ 1C which is opposed to the first_Ilight

recei ving por tSiFRIU FRLaRks &f Hrednhfontfdnene &ht Saectighditht ed at
anot her positign is 95 sw tched on. As %_result, the first light receiving
portion 210 ddd¥® AMMR&iQRe) Y] GHIRAL HE Sy edet ermi ned tining, so that

trol ci it 300 di j.m nat t hat tir iti h ink 5
contai ner ot her than ffle PRRNCOR BAHFSIRP( rVURR' EBAPEPRrS. thE a magenta

cont ai ner 10, AR of PR SRS R HEE e BBRE0E o The’ Fk contai ner
IMwhich is (W¥¥ﬁ§ﬁ£ﬁéléf§5 of the LED 101, the data signal of the
10 start code plus color information is first sent to the
I/0 control circuit 103A through the signal line DATA
from the main assembly side, similarly to the
foregoing. As described hereinbefore, the right ink
container is identified on the basis of the color
15 information, and the actuation and deactuation of the
LED 101 by the control code fed subsequently, are
effected only for the identified ink container. The
control codes for the actuation and the deactuation,
as described hereinbefore in conjunction with Figure
20 34, include one of ON code and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O0 control circuit 103A outputs an ON signal
to the LED driver 103C, as described hereinbefore in
25 conjunction with Figure 33, the output state is
continuously maintained thereafter. On the contrary,

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



lo first light receiving portion 210 is not actuated, but the ink container
1C nounted at another position is swi tched on. In this manner, the
light validation process with the control circuit 300 described above is 15
effective to identify the ink container og.ink containers not nmounted at the
correct position. If the nounting position does not have the correct ink
contai ner nounted thereto, the color of the ink container erroneously
nounted there can be identified 20 by sequentially actuating the LEDs of the

other three c@igfcditK 10PK FUuuts an OFF silghdihitd affeodiErE@rivas descri bed
in conjunction with Figure 31, the wiring lead in the recordi ng device side
is a comon W3 |lamad Hiso-castigud st e? 5 sModntgnuat)ly e miadine@d | n t he
apparatus side is sinple. Conventionally, the position detection of the ink
cont ai ners i s theirgafdshl e Thei agtaadmiimingi figr 9@8el eattuaddoonr drng to the
present invention, the position detection of the ink containers with the
recordi ng devidsaaiatgiomiaf ddredEDIIhdid edfites Tddemosksiafl €hey t he
providing, in the ink container, an information 5 holding portion for
storing i ndi vicdhesk iGifforfian ieachfofl Hde datepmignads shawnghin diiigureng
portion for emtting light to the light receiving portion in the recording
device, and a¥ontroller for switching said emitting portion when a signa

i ndi cative of io individual information supplied fromthe_recording device
is the same as the infBrihei 6¥aBPdeedfi fhifeFiARsRmathenPABFRI %) porti on.

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

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

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

LED As will be understood from the foregoing

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

25 flickering can be determined by selecting the cyclic

period of the alternating control codes.



Figure 42 is a flow chart illustrating a recording process according to the
enbodi nent of the 15 present invention. In this process, the ink remaining
anount is first checked in step S401. In this process, an amount of printing
is determined fromthe printing data of the job for which the printing is
going to be effected, and the conparison Is made between the 20 determ ned
anount and the remai ning anount of the ink container to check whether the
remai ni ng anount is sufficient or not (confirmation process). In this
process, the ink remaining anount is the anbunt detected by the control
circuit 300 on the basis of 25 the counting. In step S402, the

di scri m nati 05.3s Conderods Proceisst [{Fdigure Bénai FigurenBlanount is sufficient
to the 97 printing or not, on the basis of the confirmation process. If the
i nk anount i s sufficiBhgyre hd6 cheratfbow gorart cithesprabtinggecémtsekp 5403,
and the displaying device of the operating portion 213 is s lighted green at
step 5404 (noPrgicessgisngelabinghdhet mounting and demouading of tthe
discrimnation at the step 5402 indicates a shortage of the ink, the

di spl ayi ng5 devin&e con tai@egp @condgd ngortol dhe2 embodimendk @fedher ange in the
step 5405, and in step 5406, |o the LED 101 of the ink container 1
cont ai ni ng t h®@LefaNt iidvant iRy dbPantd quanly shoMét®@ or switched on

(abnormal endi ng). When the recording device iis connected with a host PC
whi ch control €9 tion and deactuation control for the LED 101 of

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

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

15 Figure 37 is a flow chart of a mounting and
demounting process of the ink container. As shown in
the Figure, in the mounting or demounting process, the
carriage 205 moves at step S201, and the information
of the state of ink container (individual information

20 thereof) carried on the carriage 205 is obtained. The
information of the state to be obtained here is an ink
remaining amount or the like which is read out of the
memory array 103B together with the number of the ink
container. 1In step S202, the discrimination is made as

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

with Figure 18 or not.



recordi ng device, the ink remaining anount may be Is displayed on the

di splay of the PC, sinmultaneously. Figure 43 is a schematic side
view (a) and a schematic front view (b) of an ink container according to a
further enbodi ment of the present inventigs, wherein the first enbodi ment is
nodi fied 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 contai hErtheonesabtspfetheghdiscriminatienbddi nent, the
emtting portion 101 functions also as the display portion of the foregoing
enmbodi ment . Siaffiigmative + TR rEdH i W%%ﬁﬁﬁjif?%?ntl,n}% e aReTte 100 is
provided on an incljined surface portion since doing so is preferable from

t he st andpoi nf"3mting GG IFEMETPLhe carri age side connector 152,

the protection fromthe s ink, and the substrate 100 is connected with the
substrate 100 - 2 or Fﬁ@“FFgﬁ? éﬁiPtFﬁBWpSPFFBnSTBYlB9 &PrpﬁﬁaﬁngP8n159 -2

so that electric signal can be transmtted therebetween. Desi ted by 311
’s a hol e Por MR FORATIRN HOR R bpof LERS b SteR 5301 a

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

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

In step $302, a variable An of the flag

15 relating to the order of mounting discrimination for
the ink container is set to "1", and in step S$303, the
mounting confirmation control is effected for the Ath
ink container. In this control, the contact 152 of the
holder 150 and the contact 102 of the ink container

20 are contacted with each other by the user mounting the
ink container to the right position in the holder 150
of the recording head unit 105, by which the control
circuit 300 of the main assembly side, as described
hereinbefore, identifies the ink container by the

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

memory array 103B of the identified container is



io extend the wiring portionl59 - 2 along the ink container casing.

In this enbodi nent, when the |ight emtting portion 101 is actuated, the
light is directed toward the front side. A light receiving portion 210 is 15
di sposed at a position for receiving the ljght which is directed to the
right in the Figure adjacent an end of the scanning range of the carri age,
and when the carriage faces such a position, the |ight em ssion of the |ight
emtting portion 101 is controlled, so that 20 recordi ng device side can
obtai n the presiahesmt NeX vy nfeddBdioN Mhleacion@rt A ntElbemati of0Foai Rle 1 from
the content of the received light by the light receiving portion. Wen the
carriage is atiddretifidetriqoris amibfuddie fammnthexqalmewy fedd exanpl e, the
light emtting 25 portion 101 is controlled, by which the user is nore

easi |y abl e t corseeort heness at dnofthliisglotoertineg Paroiclests pridwket er mi ned i nf or mati on
relating to the ink 99 container 1 can be recogni zed by the user.

Figure 44 is dsst¢eininatinelyiabsd aladamcas sxhdmther foomovide (b) of an
i nk container according to a nodified enbodi nent of Figure 43. Inthis 5
enbodi nent 5 t eead g¢elewi infexmabien ohs 191Uf feenthef xemstheiteabor - 2
supporting it, are provided on a back side of the operating portion 3M at

t he i nk cont ai Hefo¥pakior;gbreade %@@¢a§@ﬁgaﬁﬁﬁ¥i%mﬁsm#%ﬁtn@gtﬁ%i%ortion
mani pul ated by the user. The functions and 10 advant ageous effects of this
enbodi ment ar P¥PES¥hne as the foregoing enbodi nents. Wien the carriage is
pl aced at the center portion qof the scanning._range, for exanple, the |ight

emtting portion 101 i1 SHERat384 add (ther SPIPE, OTHREARM BGViSorti on 3M of

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



15 the supporting nenber 3 is also illumnated, so that user can intuitively
understand the requi red mani pul ati on, for exanple, exchange of the ink
contai ner. The operating portion 3M nay be provided with a portion for
transmtting or scattering a proper 20 amgynt 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 substratelOO0 - 2 having the light emtting portion 25 101 is

di sposed on a fri@rémen ted Ay the @perad ingepE30Dn tHd aliddeimimpeidn ng
menber 3. The substrate 100, the substratelOO0 - 2 and the light emtting
100 portion 1Qis an@de g erd echethidr esc mat higre tvamiapil e Awlis Jldrdexr ned i n
t he base portion of the supporting nenber 3 by a wiring portionl59 - 2

ext endi ng al onthameN ss@poibi henstrbpr S301A¢dor dthig emboldimeatanmdl=ec,4)5 t he
sanme advant ageous effects as with Figure 44 can be provided. In the
struct ure shovif | thei varibakiBe -Afi fgireotlSnoxe eblidn N prihe praddesg FPC) nay be
used, by which the substrate 100, the wiring portionl59 - 2 and the 10
substrat el60 -sybseguert obe $bepgP303 nbsrieepeated. IfWitth itshe structure of
said Figure 43 - Figure 45, the ink container can be nounted on the nounting
portion of thedieentmipgted ascboing baxged| thamdN cathe Jreurtine®, and the

positioning is assured, as with
confirmation control has been completed for all of

four ink containers. Then, in step S$308, the
discrimination is made as to whether or not the main

10 assembly cover 201 is in an open position on the basis
of an output of the sensor. When the main assembly
cover is in a closed state, an abnormality state is
returned to the processing routine of Figure 37 in
step S312 since there is a possibility that user has

15 closed the cover although one of some of the ink
containers are not mounted or are not properly mounted.
Then, this process operation is completed.

When, on the contrary, the main assembly cover
201 is discriminated as being open in the step S308,

20 the discrimination is made as to whether or not all of
the four flags F (k), k=1 - 4 are "1", that is,
whether the LEDs 101 are all switched on or not. If it
is discriminated that at least one of the LEDs 101 is
not switched on, the process subsequent to the step

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

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



15 Enbodinent 1, and in addition, the disposition of the contact pad
described above is effective to assure electrical connection establishnent

wi t hout deteriorating the good operativity of the ink container nounting.
Additionally, the display portion 20 for egitting light to outside is

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

i nproved. 25 TanrtEigrer ont raantiadnerrs tiwe gvidehad iovemndnthe effective to
provide various inprovenent. In the foregoing enbodinment, the liquid supply
101 system i s BRRQESS QPR ouckEs ZeRfted ype wherein an anount of the ink
ejected out is substantiaII{ continuously supplied to the printing head with
the use of an ink conlBPReRldepér bPyLEBEnRER féSchRdminptedr @sngehBId whi ch
reci procates in a main-scanning direction. However, the present invention is

appl i cabl e to SHbEFRED 19ui Y BTy LI ORGTA IR the FHIEI&fhtther i s
integrally fixed to th ecordj nqg head. Even with such a syste if the

undl o0 16 pai 1 ee | T Ee i TS iar e At Hn s Aty & T or
anot her color,_.oor the order of different. col.or ink %gections is different

fromthe predel®¥M neRe FRFCTHF FE RS ok TPHPIRTET T AW S r di ng

lity. W t i i i | Lth t d i ted t
v 1y When oy coatsen TSl 48 sl o i ISy o o
m ght be deposjf &6, 0fh 1 NGe CONL Atk PASh t AN Sr OS5 PhdiLde ST YhSuPEed aken into

consi derati on.
at correct positions, and therefore, the LEDs are all

10 switched on, respectively.

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

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

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

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

shown in Figure 36. When the printer is connected with



Figure 39 is a circuit diagramof a substrate 20 having a controller and the
| i ke, according to a further enbodi nent of the present invention. As shown
in this Figure, the controller 103 conprises an I/O control circuit (1/0O
CTRL) 103A and a LED driver 103C. The I/Q,gontrol circuit 103A 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 driver 103C functions to apply a power source voltage to the LED 101

to cause it t@ @wist Poghiwhedonteolisgrdle prapteed themmohatin@ control
circuit 103Ais at a high level. Therefore, when the 5 signal supplied from

the 1/ 0O contr @bneirmaliittyl @Aplayati sa dlisgh eiffeeited b the Hkplay B he
on-state, and when the signal is at a lowlevel, the LED 101 is in the
of f-state. ThitheePoodimitaneotisfliyerent fromthe first 10 enbodi nent in that
there is not provided a nenory array 103B. Even if the information (color
I nformation, for exanphefigsreod6stwhen thetimk neomtyimer ageatimgi nk
contai ner can be identified, the LED 101 of the identified ink container can
be actuat et oprcestsumfedtep S101 is completed, the discrimination
is made as to whether or not the mounting or
demounting process is properly completed in step S102.
If the abnormality is discriminated, the process
operation waits for the user to open the main assembly
10 cover 201, and in response to the opening of the cover
201, the process of the step S101 is started, so that
process described in conjunction with Figure 37 is
repeated.
When the proper mounting or demounting process
15 is discriminated in step S102, the process waits for
the user to close the main assembly cover 201 in step
S103, and the discrimination is made as to whether or
not the cover 201 is closed or not in step S104. If
the result of the discrimination is affirmative, the
20 operation proceeds to light validation process of step
S105. 1In this case, if the closing of the main
assembly cover 201 is detected as shown by (b) in
Figure 39, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink
25 containers are deactuated.

The light validation process is intended to

discriminate whether or not the properly mounted ink



15Referring to Figure 47, this will be described. An I/O 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, fromthe
mai n assenbly side control 20 circuit 300gghrough a signal |ine DATA (Figure
20). The I/ O control circuit 103A includes a comrand discrimnation portion
103D for recogni zing a conbination of the color information plus the control
code as a conmand, for determ ning actuation or 25 deactuation of the LED
driver 103C IWrtednens core ainmiediat the Darpetl Yoaidimnsii ded with
respective controllers 103 which have different 103 conmand di scrim nation
portions 103Dresmeatierelannaids this emboddmend .t kbeORtangtaErsobft he LED
for the respective colors have the arrangenents shown in Figure 47. Thus,

t he respecti vdhoifihd e inenhareoma Bl dimt o fgurationsespect i ve

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

i nf ormati on i ShekfRl Ar&indie RETHHAT i HFRANBNIDPTHI the L IPR 1AW command,
vari ous operations are control|ed. Wen, for exanple, the main assenbly 10

transnmits Pogettl}?eriw PR Ylngd  thexpin tﬁ_ﬂ‘—:r RO rPYIRAIGRT on plus control
Code 000100 I ERtve,21ole. Ok [SAndIng BB LED oLt 1 conta ner
accept it, so vsr.hoargg Oprgéli%{]gnsl‘.ED'IQIis 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 validation
process (a) - (4).

Figure 30 also illustrates the light validation

20 process (a) - (4).

As shown by (a) in Figure 40, the movable
carriage 205 first starts moving from the lefthand
side to the righthand side in the Figure toward the
first light receiving portion 210. When the ink

25 container placed at the position for a yellow ink

container comes opposed to the first light receiving

portion 210, a signal for actuating the LED 101 of the



15 ink container 1K is switched on. In this enbodi ment, the controllers 103
have to have structures which are different depending on the colors, but are
advant ageous in that provision of the nenory array 103B i s not necessitated.
20The command discrimnation portion 103Dg,as shown in Figure 40, nay have a
function of discrimnating not only the commands indicative of turning-on
and -off of a particular LED 101 but also a conmand ALL- ON or ALL- OFF

i ndi cative of turning-on 25 and -off of the LEDs 101 of all of the ink
containers, angdXlow G lcaroraipiat oyl Sutpurt e tiine WrAlert dlorswiictdh ol | er 103
to output a reply signal. 104 As a further alternative, the conmmand
i ncludi ng the twlaxr ami crordteep el drives teotd ridr @ dereai=tefmioed he main
assenbly side control circuit 300 to the ink container 1 may not be directly
conpared w th time Sdwdioion nfloy nette aror(tiradi \Haduialg ibdegr nkgsan)bed irhe i nk
container. In other words, the inputted command is converted or processed in
t he control | ercdi3inginton Hel tal Riegyre\d ded Wasna thes dnk glonttied negnvsr si on i s
conpared with the predeterm ned value stored in the 10 nmenory array 103B or
the command diBkaced nak ithe eexrest W3H ikoner thendfiorgty Mgt t he result of
the conparison corresponds to the predetermned relation, the LED is
actuated or deEReeEYEYI PeriionriHerregeiremttiee, Light SfxpmltRekER rom 15
the main assenbly side is converted or processed in the controller 103, and
the val ue stort®li nS¢ hEhdenePRtER} [i0@8H 010Q HEL sTmRIRR Tt FRAT porti on
103D is al so converted or processed in the controller 103. The converted
ones are conpat®f, CeRtRLREy Iheks tPRuBkRd 3t the correct position.

While moving the carriage 205, as shown by (b)

10 in Figure 40, when the ink container placed at the
position for a magenta ink container comes opposed to
the first light receiving portion 210, a signal for
actuating the LED 101 of the magenta ink container is
outputted to switch it on, similarly. In the example

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

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

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

25 101 of the ink container 1C which is opposed to the
first light receiving portion 210 is not actuated, but

the ink container 1M mounted at another position is



zo of the conparison corresponds to the predetermned relation, the LED is
actuated or deactuated. 6. O hers: 25In the foregoing enbodi nents, the
description has been nade with the ink containers containing yellow ink,
magenta i nk, cyan ink and black ink. 105 Ebmever, t he used col or or color
tone is not limted to these exanpl es, and>the nunber of the ink containers
Is not limted to those of the exanples. In addition to such inks, special
color ink such as light 5 color ink, red ink, green ink, blue ink or the

like is usabl gwiWdHed .| Naseaseeglilthetheneersef 1488t pkceepiayners, the

liability of the erroneous nounting of the ink container increases, and the
visibility angfgdtifuiin@acy mamtddding pHparight atdaly i orated by 10 the
increasing wiring |l ead and connecting portions, so that effectiveness of the

present inventyreddtureiasss tiflide, tdhe ihmerddmirdiasciean e i bed with
reference to the structures disclosed herein, it is not confined to the

details set f@ildemimdiridties Thappduwsiinon positiiandeds tan cigiker such
nodi fications or changes as may conme within the purpose of the inprovenents
or the scope aforttieeifent lohhieny tHami nthe ink container 1M (right

container). If a magenta ink container 1M 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 validation process
with the control circuit 300 described above is

15 effective to identify the ink container or ink
containers not mounted at the correct position. If the
mounting position does not have the correct ink
container mounted thereto, the color of the ink
container erroneously mounted there can be identified

20 by sequentially actuating the LEDs of the other three
color ink containers.

In this embodiment, as described in conjunction
with Figure 31, the wiring lead in the recording
device side is a common wiring lead (so-called bus

25 wiring lead), the wiring in the apparatus side is
simple. Conventionally, the position detection of the

ink containers is not possible using common wiring



VWHAT IS CLAIMED | S: 1. An ink container for use in an inkjet
printing apparatus including (i) a carriage which is novable in a noving
direction and to which a plurality of ink containers corresponding to inks
of different colors, respectively, are deg@chably nountable, (ii)apparatus
el ectric contacts corresponding to the ink containers, respectively, (iii) a
common el ectrical line commonly electrically connected with the apparatus
el ectric contacts to send a command and color information to the apparatus
el ectric cont deied,. (Aeyomdinghtorthbei pragepbrinvention, (Yhedbesitidnati ng
means for discrimnating whether the ink containers are nounted at correct
positions in dedeciionagd, the dnk seuitaigens yHthr &bepreeRTdANg mat i on of
the light receiving portion provided by |light emtted fromthe ink

contai ners desieyi&CePSdHF EHISh GNP W3 T3dG dicdds 16f Made PRESIRde with
respect to the noving direction, the ink container conprising: an ink
chanber cont ait¥i die Mroviding, igy, ther dnkaCoBtadng nGhpdnEiodmasdsmt i oned
out side of the i.nk chanber, and storing container. discrimnation informtion

t hat i ndi cat edod 4% Pt kafe Hagk SHOTE iidivddnsd, information, ofj ectri cal

contact positioned qutside of the ink chanbg; and elﬁgtrlcally connect abl e

with the apparZeus™ &SNt zfctlé"ght emitting por g port| on
posi ti oned OUtSI of ink chanber. and capabl.e of e ttln he |ight
Sy A e 1B TioRY SRS poEhidn, o 1R

toward the I| ed out si de
of the ink ch C Jqur e | or
i nfornmati on f%[ogoc?c{ﬂﬁmg{)n;rfréynl e e%qirél gaal"“%l%ser{:éﬁ\}ie% tfrﬁmg:[ rl czﬂt %gao#)act and

t he appar at us ﬂ“ﬁ? ﬁﬂﬁ tygol ler is configured
to control teﬁ‘{atlon of qﬁd‘ﬁt emttl por |on 3%2 fgn t he received
color inf %mat IR AL 6 1104 3l £y QB Amptored in the

i nformation storing pOI’tIOﬂ ft rec command 1s an actuati on conmand

for actuating ddigidd Gy & tddnlg) apé)rﬁné)&nfolx@f?aﬁrsﬁ R fdPnsd hd i ght
emtting portion includes visible [ight, and wherein the controller

controls the liffrnefiidd NMbIDId Poritwidwtify an user of an error with the
light when it is discrimnated by the discrimnating neans that the ink
contai ner is not nounfFeduat #Reigohr €CbwpoRattOoNllustrating a
recording process according to the embodiment of the
15 present invention. In this process, the ink remaining
amount is first checked in step S401. In this process,
an amount of printing is determined from the printing
data of the job for which the printing is going to be
effected, and the comparison is made between the
20 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount is the amount
detected by the control circuit 300 on the basis of
25 the counting.

In step S402, the discrimination is made as to

whether the remaining ink amount is sufficient to the



3. An ink container for use in an inkjet printing apparatus including (i) a
plurality of nounting portions to which the ink container is detachably
nount abl e, (ii)apparatus electric contacts corresponding to the nounting
portions, respectively, (iii) a common elggtrical line commonly electrically
connected with the apparatus electric contacts to send a command and col or
information to the apparatus electric contacts, (iv) a light receiving
portion, and (v) discrimnating nmeans for discrimnating whether the ink
cont ai ner i s poimtdag wranodrr ent tiwee balsishefnthet cogfiomatdon, on the basis
of light reception information of the light receiving portion provided by

| i ght enittedpmogesishe TAktbeniaknamohntaigt suEfigienthetBerrect nounting
portion faces the light receiving portion, the ink container conprising: an
i nk chanber coPegiatiliop gees to the pydntimgr it isd@PsSd40i3ng apdr ttihen

posi tioned outside of the ink chanber and storing container discrimnation

i nformation tKEEPLlAFiiag deviceolofr e openatiingn pogd iiogk 2dRarser ; an
el ectrical contact positioned outside of the ink chanber and el ectrically

connect abl @ wildightied greemadls sheRe 40 daordads ending) .  Qn| EBRt enitting
portion positioned qQutsjde of the ink ch r and capabl e of emitting the
light toward ©OFeT gﬁndr'e&ﬁ gy r&ﬁ"’(laitoﬁ%ng?‘e %lscélgﬁﬁ'ﬁt&qneratp € i oned

out si de of the,ink mher,.and confiqured to r ive the command and t he

col or i nf or mati%6¥ é‘%’% L ael%c"trreﬁacgﬁ "If;e%Z’e\/ile‘ hdB8 ectrical contact
and the apparaf.us el ectrigc cont , erein.t.he troller is
configured toa(i,iosrﬂlraé’lmz?ctdtciaz'i‘zt]icoenatl)ngt ttl},'ee qqed:i?ttv‘)@r% tptqrr?dob‘orqigoﬁsnased on the
recei ved col or.4i, i dt co i | SGJI.iqm.nat | ifQr mati on
stored in the ﬁlnlfr%]ér)err#n% oo(r?f%sa%r ilrﬁ;etgloer{glorﬁ]%fﬁeca:néig]éiq‘véj&%%om@ao% is an
"hk-cont aiher SR dl o Ayt ik el o Y the omthe 11

i nk container according to Claim erel he | i ght

em {1109 port decierlan. e df Ate A 15 r1icatiRy G the control | er

controls the | t emtting portion to notify an user of an error with the

l'ight when it dypitdred idH Nedsitbrnal thaidllP) di arehmeRat regoraangy that the ink
container is not nounted in the correct nounting portion. 5. An ink

cont ai ner accaidirie tis afbhmdered Wl B Hosh PH&REIdh tduhtaltd Aldeer 1S
configured to actuate the light emtting portion, if (i) the received col or

i nformati on cofecapdinty devidee, cthd ainlerrehsiatiny aidunt indwrseati on and (ii)
t he received command is the actuation command. 6. An ink container
accordi ng 150 @idpldyedvhmr eilie tdieswhayt raf |re iBC canifmugireaatedus Iact uat e t he
light emtting portion, if (i) the received color information is the same as
t he contai ner discri nFaguren4dnfisr aascbematdc( siflet ieeweda)vaddcanmand i s
t he actuati on comand.
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



7. An ink container according to any one of Clains 1-6, wherein the
controller is configured to de-actuate the light emtting portion based on
the received color information and the container discrimnation information
stored in the information storing portionggf the received command is a
de-actuati on command for de-actuating the light emtting portion.

8. An ink container according to Claim?7, wherein the controller is
configured to de-actuate the light emtting portion, if (i) the received
col or i nf or mateimdre ddaremnds,pdrids stubsttira teodti0f der pdiostirded roat iaon | nf or mat i on
and (ii) the received command is the de-actuati on command. 9. An

i nk cont ai ner imsdm$idhunfadeipnd iomhsdgiae dedngoea did erefenadife gured to
de-actuate the light emtting portion, if (i) the received color information
is the sane afnaw thentstiandpadingde afrisadiisfy icempreattiam widd (the t he
received command is the de-actuation command. . 10._ An ink container
accordi ng to SARFHRIOISIgeigpNnRA ol IShetheoMuatagigon fingm e
positioned outside of_the ink chanber. and provided with the |ight emtting
portion and tHe'el &G ithe THhittkate 100 is qounested metth dgie enitting
portion is dispqgsed on a first_surface of .the substrate that facezﬁ;oward

the i nk chanbetiPsiipte 100 -2 Qnthe o dhte A THINE ARG L4 Bsed on a
second surfacgbior}‘jrrgﬁr%eq%b]it r 1 hzatscg sth(w%sﬂetﬁ?tﬁﬁ fi rs{:‘ta]i ﬁcga{ﬂc ce agd t hat
faces awa 1 er. . i ToHt ording to
any gne o?‘/ Clagms 1-9tf rghher.é: risin a$ l%%tratbe Vi ded withtheg
light emtting Ibagﬁr? o%,e(#he %If%c%% G4t c%ﬁtsa g‘ lelge Vnggfr}gt Fo}nlog‘teori ng
ortion and t rall er . i i aj i to an
gne of C ai rrvsrkﬁo-l%%}i vﬁ{er%bnaﬁ%epcflftglhcf&gorﬁ tAé{]ién poocfr)ﬁrgé]q?ésm%lclgg‘{b?e%gat a y
osition er i Ldght i e i t | i ght receivin
Bor!ti Ion V\A}Mtahoﬁetﬁp%(gﬁn%é ﬁﬁlr%)%g q(?]l(satl n changjer#fﬁﬁ%ﬂtrlAge ﬂ?& | g\n i nk e

cont ai ner det 8&&'@@%@%%§. to an inkjet printing apparatus including (i)
an apparatus electric contact” (ii) a light receiving portion, and (iii)

di scrimnating neans frar t@isCemboadhens , Weakhettheha iighk emdicaiingr is nounted
at a correct position in the inkjet printing apparatus on the basis of |ight

reception infojoltiom Dilthe adphdte®cethd Moiglor tionditdetédkt swata@i ner
conprising: an ink chanber containing ink; an information storing
portion posititinedfooiti slbdef Bhaiight aceaeierngnottdlan@ lgoritsai ner
discrimnation information that indicates a color of the ink in the ink
chanber; 15 disposed at a position for receiving the light which
is directed to the right in the Figure adjacent an end
of the scanning range of the carriage, and when the
carriage faces such a position, the light emission of
the light emitting portion 101 is controlled, so that
20 recording device side can obtain the predetermined
information relating to the ink container 1 from the
content of the received light by the light receiving
portion. When the carriage is at the center portion of
the scanning range, for example, the light emitting
25 portion 101 is controlled, by which the user is more

easily able to see the state of lightening so that

predetermined information relating to the ink



an electrical contact positioned outside of the ink chanber and electrically

connectable with the apparatus electric contact; alight emtting
portion positioned outside of the ink chanber and capable of emtting the
light toward the |ight receiving portion; g a controller positioned

outside of the ink chanber and configured to control the light emtting
portion based on the color information and a command for the light emtting
portion received fromthe apparatus electric contact via the electrical
contact and thsrairenel chsche meadgmized oy netie arsest ored in the
informati on storing portion. 14. An ink container according to
Claim 13, wherein theFdguireoldderdsi @& schiemgdiiedstidecunewol(afhendi ght em tting
portion so that the discrimnating nmeans discrim nates whet her the ink
contai ner i s ncheratic frentoviext (pbsofiam imk t¢eniaiiner cdiceordinght
reception information provided by the light emtted fromthe light emtting
portion in a stata nedified empodi elﬁ)‘ésﬁ’giﬁi\g‘#%@e@t hen itdHs r ecei vi ng
portion. n ink container according to Caim13_or 14, wherein

110 the |i §ht %’h‘?%g%fﬂléﬁorﬂ'—%ﬁeliglghte@HF%‘F%@%ﬁ&‘P%lehc‘?‘%ﬁle‘éh%i si bl e
light, and wherein the controller controls the light emtting
portion to notF¥RsSERatetP0or %nS%PPBFthP9h1¥hea¥?gﬁ?OVh@ﬁgi?ni% back
discrimnated by_the_discrimnating neans that the ink, contaipner i s not
mount ed at t heS 405 rSEt CROsPPPEALLAG POrtion oM GF | HRE CHRK aFHBFALRShpr | si ng:
an 1ok Shamber eSOl %19 LK anarpting HobPLoA I SRR SRS BRHET. o,
7o TR o0 ikt BRASPLASHE EBhOLp8E. ind Hiddh i il oL
portion p9ﬁ§ti9&99n99§3895 8£fgg€si8§ Eﬂﬁgbgﬁbodiment 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



a controller positioned outside of the ink chanber and configured to control
the light emtting portion based on color information and a conmand for the
light emtting portion received via the electrical contact and the contai ner
discrimnation information stored in the;pgformation storing portion.

17. An ink container according to any one of Clains 13-16, wherein the
controller is configured to turn on the light emtting portion, if (i) the
command is a turn-on conmand for turning on the light emtting portion and
(i1) the col oporrtfionmdidiloreo coaseates wd thheachndheer tihirocaghmanat i on

i nfornmation. 18. An ink container according to Claim17, wherein

t he control | ehols Sdnfiiogmedd ino ther hase ploa tiioghtofe et isuppearttingn, if (i)
the command is the turn-on command and (ii) the color information is the
sane as the coembiere3 diysér iwdiniag @ortifoalp@ i-o?. extending Bdonsh i nk

cont ai ner according to any one of Clains 13-18, wherein the controller is
confi gured t o the suppontiag megmbeani.t i Agepsdingntoj thip) exp@PEBmMand is a
turn-off command for turning off the light emtting portion and (ii) the

col or i nf of matihén SaHe &% qePUsh eSS A& Wiitde Fiigurs i4dh Ga¥¥ B&mat i on.
20. An ink container according to Claim19, wherein the controller is
configured toREH95%: the light emitting portion, if (i) the command is the

turn-of f conrmand and (ii).the color information_iis the _111_sane as _the
cont ai ner discrininat&BnLPﬁfﬁFﬁﬁFEBﬁ? sRown inofigure; AR coRtgiREr 4accor di ng

to any one of ai.ns 13-16, wher.ei controller js.confi.qur to turn on
t he Iiyght e tftcﬂ‘ﬂ‘lgl% tHrcli'rﬁt i‘%a%(Jiel) n‘chQ:E’cé‘}%rPoe jused LPrYn-Wé’IHL%g’o?hi%ﬁ]d for
turning on the l.i emttiin or.t.d d (i col i ndi.cated by the

col or infor mtﬁu(#n%éatt%elésddngc l%s “{%%m%{boorr(qlﬁ%}%agt ed%yal}r%et%%ont ai ner

di scri m nggi o%dﬂggér’%[]iﬁ.__ 2 mav be Fe Aht rfﬁ'gfm"%?'l according to daim

21, wherein the cont is configured to t ight emtting

portion, if (i) the cgawRrngdnipS ~af Lecoruang; t WRNLNgG; the |ight
emtting portion and ??F? ghgofgfﬁyﬁgfga%gdgggat ﬁégggfoggi nf grlﬁrélt}?on is the
sane as the cofpr iHyli G &sbidaidsr Ul A Mot 135d IdH Nald Mbdd¥Bigrat i on.

23. An ink container according to any one of Cains 19,20 or 22, wherein the
control ler is gapaide of &%‘tfé&md%fﬁﬂﬁ@é Rith ad ﬁﬂnﬂ@t@x@feaésﬁ l'i ght
emtting portion fromthe tinme when the controller turns on the |ight

em tting portisnrhesesk oraddetiairgoHn i di singd duddie, cantwotn er turns of f
the light emtting portion based on the turn-off comrand. 24. An

i nk cont ailser Emmedihemt tD, aanyd are addid e thde ABi spositicon cafipthesi Nng a
substrate positioned outside of the ink chanber and provided with the |ight
emtting porticimbact tpmed cdestribed dwvecis effectivevisr assuide | i ght
emtting portion is disposed on a first surface of the substrate that faces
toward t he i nkelédekbieal agehnection edkaklishmentl|withowkl contact is

di sposed on a second surface of the substrate that is opposite the first
surface and tdeténteratipng thengedd opgrahiyibey 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



25. An ink container according to any one of Cains 13-23, further
conprising a substrate positioned outside of the chanber and provided with
the light emtting portion and the electrical contact, wherein the
light emtting portion is disposed on a fpfst surface of the substrate that
faces toward an inside of the ink container, and wherein the

el ectrical contact is disposed on a second surface of the substrate that is
opposite the first surface. 112 26. An ink container according to
Cl ai m 24 or 25yswesr disn sohealiledc goniiingouiss suppflygiype yberiedn an | east a
portion of light emtted fromthe light emtting portion travels away from
t he i nk cont a@meunyg ofokhepdadi gyecthedughitt e ishlestiaarially 27. An

i nk container according to any one of Cains 24-26, wherein the substrate is

di sposed on afoRkiauonglys anHrliede tiontheo Rrantdngs beafatvitthe thiegght enitting

portion is between the substrate and outer surface. 28. An ink
cont ai ner acc®5§ 7 AR Rk GARIFNETLiSAPFAPLY MANELEd, ton & er surface of
the ink container includes a recessed portion, and wherei n the

substrate Ps PESEUNE NGAG WHEN FEEDTPSFHTES IR o MR- SO ™MNht enitting
portion is disposed.n the recesse ortion. . . .29. ,An ink container
Pocording to SAFiHdch CHavEyess. 2B PEPERBF LBRERELPRG1S 2 latch
over el asti callon SRl o AT LRI SV Oln" 11
e Sumstrace i ) RLERIGL A SR R I8, S AR T TS
viewed in a difefd ! OpyRE" RELH SUCA' a QyLREMPOLEORME! iSunting
lo0 position is not correct, the recording head receives
data for another color, or the order of different
color ink ejections is different from the
predetermined order with the result of deteriorated
recording quality. When the ink container integral
15 with the head is mounted to or demounted from the
recording device, the ink leaked from the recording
head might be deposited on the contact pad. This
possibility should be taken into consideration.
Figure 39 is a circuit diagram of a substrate
20 having a controller and the like, according to a
further embodiment of the present invention. As shown
in this Figure, the controller 103 comprises an I/0
control circuit (I/0- CTRL) 103A and a LED driver 103C.
The I/0 control circuit 103A actuates the LED
25 101 in response to the control data supplied from the

control circuit 300 provided in the main assembly side

through the flexible cable 206.



30. An ink container according to Claim?29, wherein the substrate is
di sposed between the latching portion and the bottom si de when the contai ner
is viewed in a direction parallel to the bottom side. 31. An ink

cont ai ner according
conpri si ng:

to any one of C ainsigpy one of Clains 13-23, further
a substrate positioned outside of the ink chanber and

provided with the light emtting portion, the electrical contact, the nenory

and the controller;
a latching portion;
i nk cont ai ner, 113

a latch |l ever elastically deformabl e and havi ng
ahdLBR dnkvenppfyCpbunctiepsstd appiybatpowesi de of the
wherein the substrate is disposed between the

| at chi ng port iSOMTaed V& agek tougiey LED t10dhdie paseoritaititeremist vi ewed in a
di rection perpendicul ar to the bottom side. 32. An ink container

accordi ng to @ighh sthenideeisianid SPRiadk from fdg @ andibode to the

bott om si de.

33. __An ink container according to Claim30 or 31,

wherein the s@diGte 13AiHKed Beidkdtite | EPEHPEQrﬁorWPSH 3R& t he

bott om si de when the container_is viewed in a directjion parallel to the

bott om si dé. Slgna

SHPPIAPG fiE WAt fe® KXY RN F IS Hrly i g ai ns

30- 33, wherein strate is .di on, an i nglined ort on between the
bott om si de ar‘?d: & st}]dﬁ‘ SRV antibg %37 ar}ﬁ“? $h aoﬁﬁ’t % de.

35. An ink contain accordi.ng t o .,any .one of further

conpri si-ng: th eﬂb I alt%r}?Jl glv ey thc?‘Y:a]ﬁ ef %]a[gquz%a% tavithg a
latching portigl &l scate.

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/O control circuit 103A of the controller

103 of the ink container 1 receives start code plus

color information, control code is supplied with clock

signal CLK, from the main assembly side control

20 cilrcuit 300 through a signal line DATA (Figure 20).

The I/0 control circuit 103A includes a command

discrimination portion 103D for recognizing a

combination of the color information plus the control

code as a command, for determining actuation or

25 deactuation of the LED driver 103C. 1K The ink

containers 1K, 1C, 1M and 1Y are provided with

respective controllers 103 which have different



an ink supply port disposed at a bottom side of the ink container,

wherein the electrical contact is inclined relative to the bottomside at a
position which is between the latching portion and the ink supply port when
the container is viewed in a direction pappendicular to the bottom side.

36. An ink container according to Claim35, wherein the electrical contact

I s di sposed between the |atching portion and the bottom side when the
container is viewed in a direction parallel to the bottom side. 37.
An ink cont ai reemmans i sariminahioh@artigng #P3D03- ad fthe Oommangsy i si ng an
el ectrical power contact positioned outside of the_ink chanber and
configured to fpmoptgRlingHihe BN @ty Gdr iforthf LFD &oT it powver.

38. An ink container according to Claim37, further conprising a clock

si gnal cont actre[ﬁ}%ﬁqtildﬁecF%]tﬂ’gﬁ R ke arfandenaids SPWordM gured to
supply the controller withaclc%ksi |, wherein the

nal , . 114 . el ]

controller isTddE%fted 8YSont IrﬁgpﬁpﬁﬁvﬁiﬁPH@aaﬂddﬂﬁFﬁ}HFPaFFﬁpng of
the light emtti ortjo ased gn the clack signhal s lied fromthe clock
si gnal gcon?ac 9°rr¥gidpns iqgg) ot nﬁ‘eco?ﬁs&?eﬁ:e Va?cé'g’rr%ivrfdﬂ{)a@ any one of O ains
1- 38, wherein t light emtted fromthe light, emg.ttin ortion, includes
visible Iight .mr}%r‘f‘aqtl%b? .?%kl%ég]mqetﬁ?ol}%ac]&;%}jﬁg ﬁ%dpsﬁfy%}%’e 3t° O ai ns
1‘13816\ wher ei n it,&eo,{,ﬁmofqgt &%;aﬁoéci 'WitH SHY Aqul% "AledSiod !l e 1ight.

. An inkjet printing apparatus, conprising: a 1Tght recelving portion for

receiving |ighlpe afh ¥t &PUESRESd, various operations are

controlled. When, for example, the main assembly

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

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

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

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

controller 103 to output a reply signal. -



a carriage having a plurality of nmounting portions to which the ink
container is detachably nountable, wherein the nounting portions includes a
particul ar nmounting portion corresponding to the ink container, and wherein
each of the nounting portions has an appggpgtus electric contact and wherein
the carriage is novable so that the particular nmounting portion faces the

| i ght receiving portion; a common electrical |ine commonly

el ectrically connected with the apparatus electric contacts of the nounting
portions to send col oasi af pinthédnal bethet BpPar thescotahdi tnedaddsys, and
wherein the ink container includes: (i) an electrical

cont act el ect rdhealdol cxorindoiratatd on tand hheampartatols celdectseint damnact s;

(i) alight emtting portion for emtting the light toward the |ight

recei vi ng por tthenmadmd assembly side continidl) chrrduiftor3od iten tdteordinkg porti on
storing container discrimnation information that indicates a color of an
ink in the inlkcopd@imersr], may not be directliw)campsaad otiltdy ther control ling
the light emtting portion based on the color information received fromthe
common el eét riasaion iinformattinn diadivighiale dmfaymadtricrapgay dthes dglkect ri c
contact and the discrimnation information stored in the an information
storing porti sientainer. In ofherewardse ithej dnpptitedi egmmppdr 48us furt her
conprises discrimnating neans for discrimnating whether the ink container
i s mounted i n 9 YFEHAd QR ATFRARIh G HoME FPRGPIRE b s 19 |Ghgnt
reception information of, the light receivin ortion provided by the 115
light enitted% HRPVHGAE aid (557 ordd oifte conversipn if, j nkj et
printing apparatus according.to Caim4l, wherein the discrimpnpating neans
di scrim nates %‘@arfé‘?‘ft qd} %Pecé?ﬁeg‘#‘?\te‘?”?’s‘“?fﬁl}fﬂ]éﬁi FanRd Y t5R& ar

[ [ he basi f | i gh ' i nf.o [ i ded
by the i gt ARAGISG T (TR ity STMIRP B r T P St At e 1 hat 1 he
ticul t j.on. f i ght [ Vi i on. 43.
Ao ket pri Mg b A G REEC A oA 8 i U GRS | he compri sl ng

a di spl ayi ng | L r Ao 41 d by the
di scrim nati n%ﬁifﬁ%[@%%%é{%%%%nfgi %‘? Vg}g&%% efn@h%%%ccigéir? el?'parti cul ar
mounting porti@fe LED ¥ ad¥uadted &r RidatinPe&pparatus according to dains

41-43, wherein the light emtting portion is capable of emtting visible
l'ight, and 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.



wherein the controller is configured to turn on the light emtting portion
for notification of an error, when it is discrimnated by the discrimnating
nmeans that the ink container is not nmounted in the particular nounting
portion. 45. An inkjet printing apparatus according to any one of
Clainms 41-44, wherein the light emtting portion, the electrical contact and
the controller are positioned outside an ink chamber in the ink container.
46. An inkjet printing apparat us according to any one of Cains 41-45,
wherein the ¢ er the usfd Galay or color (tiope ds & Vdmited ol or
information and a corrmand for the light emtting portion fromthe common
electrical |irf® \Fhe?%@’@“&:]terﬁ cdN% OumbeF tspdmdt us el ectric

contact, and (i) to turn on ht ':#nlng ortion, if (A the
command is a tFER o i 6 d:%ﬁr’%’r?ée Iqr?g eerﬁ’{)ac“? ¢ Sror tfon and
B) the color i rimtion corresponds to .the cantainer discrimnation

i(m2 or mati on. ‘{Hlotlorﬁ ° ARG TS 'prﬁq‘?ﬁlr?g‘ zfé%é’l’ra a's&cg} qtf‘tCl ai m 46,

vvherelnthe cont.rol l.er nfi.gured to .t (3 the | i ht emttln ortion,

if (A) the®coffifs |]§ﬂi'her“at‘ﬁr]r{1 nq}.o%r‘?d‘ olt(ﬂ* 1K€ 4% or mat i on
Is the sanme as,Ihg contaipeld E%t 'o%nth@f Rwﬁ%kogf e in 48. An

i nkj et printing apparatus accor £5 any one o wher ei n

the controller dx&&q{gf ur,_qqa t_plé ﬂ foé hc%e' i %}totrﬁégl_fl gnﬁgl emrH?c;r}fg i f (A)

t he commndlsaturnofcmmn or turning o portion

and (B) the cobpy Jrif QM b OSSN, Lhd N YEAIWET 1 Shid/Banat T on

i nf or mati on. . An inkjet printing apparatus according to C ai m 48,

wherein the CQﬁBdrPHr?d Ar?d CRstho e Bithy PrGuiss, tihe dd i sflddd ngy portion to

stop emtting light, 1f (A the command i's the turn-off command ‘and (B) the

col or infapmatird) irmcitdes Sy 8sidd e it d o st inyg R3Ol f Oédmtl on.
50. An inkjet printing apparatus according to any one of Cains 41-45

wherei n the cotHd®ldffedtitdsgus£dthe presert )idvenielen vindieased pr
information and a conmand for the light emtting portion fromthe comon
electrical line via wWhlel atie iieaentdoing tiasaibe enh despdhaidiswiddhect ri c
contact, and (ii) to turn on the light emtting portion, if (A the
command i s a txefewencentanthe ostructures cisdlkosedereint iilg joorti on and
(B) a color indicated by the color information is the same as the col or

i ndi cat ed by tiet ceonfimed o sthe ndekaibh seif ofomith cand 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.



51. An ink container according to Caim50, wherein the controller is
configured to turn off the light emtting portion, if (A the comand
Is a turn-off command for turning off the light emtting portion and
(B) a color indicated by the color information is the sane as the
color indicated by the contai ner disddiénm nation information. 52. An

I nkj et printing apparatus, conprising: a plurality of ink
containers corresponding to inks of different colors, respectively;

a carriage to which the ink containers are detachably nountabl e;
apparatus electric contacts corresponding to the ink containers,
respectivel y-; a common el ectrical line conmmonly electrically
connected with the apparatus electric contacts to send col or
information to the apparatus electric contacts; and 117 a |ight
receiving portion, wherein each of the ink containers includes:

(i) an eI@gﬁ?iE%IC%%%¥%BtI%1ectricalIy connectabl e with the apparatus
el ectric contacts; (ii1) alight emtting portion for emtting
the light toward the |ight receiving portion; and (i) an

| nf or mat | on, that Tnd eaia8 %Pﬁéﬁf&%'f‘%%f‘i%?tl PRI IS o e
(iv) a coREPIRE DrpPaEkse shichis mavable dAa BAVinG AeHion Asd HBased on
t he col orwhithoz piitrality o ot ceuntaineymeorespondimg tolinks of diffetente vi a
the el ectgdlen, regrictiotlande domchRBB fowntableflildfheasatécifed the
cont ai nercdhiadt icBHaRhbfllirg Yoth&hk LnfhifERS rddpeblife) hif)" ™11 On
storing portion, .and: ., 3 - .

common electrical line commonly electrically connected with the

apparatus electric contacts to send a command and color information to

the apparatus electric contacts, (iv) a light receiving portion, and (v)

discriminating means for discriminating whether the ink containers are

mounted at correct positions in the carriage, on the basis of light

reception information of the light receiving portion provided by light

emitted from the ink containers designated correspondingly to positions

of the carriage with respect to the moving direction, the ink container

‘comprising:

an ink chamber containing ink;

an information storing portion positioned outside of the ink
chamber and storing container discrimination information that indicates
a color of the ink in the ink chamber;

an electrical contact positioned outside of the ink chamber and
electrically connectable with the apparatus electric contacts;

a light emitting portion positioned outside of the ink chamber
and capable of emitting the light toward the light receiving portion;

a controller positioned outside of the ink chamber and
configured to receive the command and the color information from the
common electrical line via the electrical contact and the apparatus
electric contact,

wherein the controller is configured to control actuation of the
light emitting portion based on the received color information and the
container discrimination information stored in the information storing
portion if the received command is an actuation command for actuating
the light emitting portion.

2. An ink container according to Claim 1, wherein the light



wherein the inkjet printing apparatus further conprises

di scrimnating neans for discrimnating whether the ink containers
are nounted at correct positions in the carriage, on the basis of
light reception information of the |ight receiving portion provided
by light emitted fromthe Iight enittliOdg portions of the ink

cont ai ners. 53. An inkjet printing apparatus according to Caim
52, wherein the carriage is nmovable in a nmoving dlrectlon and

wherein th ) th k

Cont ai ner ETifEA TR st cRERas PaRion BATERenySIHe bt | age, on

the basis of the WherinitheeépniroHer mmmatthorhght@mmmg pyrtm@‘m

emI tt 1g'eddf hothfy bR uskHbf afAmridr withphe lichhwvieh it iediselintiaated the o
ecte C 0}

€ %&Eﬁﬁﬁ%ﬂﬂg’}ﬂééfné ﬁgﬁﬁ?é dk‘)&ﬁnﬁ{ne& *?En@%{dnglg%% rﬁ‘ta{ ogrg&‘g .

t he nmovin printing rdi ng
fo O ai mBoSItiRRerein the carriage is anabIe so that the Ilght
recei ving portion faces the correct positions sequentlally and

wherein the di scri m nAl ifg cBRRARef FSCidein ] Bigjef g

o DT PR T o i?r‘rﬁt
ngs Bﬁ Imca)'? fsﬁi Eamgér;nab (lgﬂépmaw ¢1ﬁ§$€t ﬁ@lﬂalgﬁtr@féﬁﬁppﬂ dmgtsorti on
of the i n&mntmtmgrpoMenstﬂeep@cctr\reéy,t(m))awbnmoﬁ@iedtheal Tike cont ai ner

; acgfat Bgc%%&gﬁr é Aedtricafly %hhb@t'éd w1th thu5§pp gﬂeﬁﬁlcpﬁeﬁ!%gﬂrgr&f)age
o Bitand ﬁ?@ﬁ&%&@%ﬂ% fon f9 the pdtaR S et qapieed

has a pl U3}
cont ai ner@Y) ﬂé%é’@%ﬂ@lf&g BodIqs aﬁd\(étbriascnmmaém&mm@s tarr ecti on so
t hat "t he disglitninsiing wingheotte ink dontsinet emoontdd hpa pordecoose of

sequent i aﬂhle)hloﬁﬂﬁl%% gortlon Leigiec &S?S'J‘Gf'hgﬁt di@ptibh dﬁﬂﬁh?z{tfb‘?f %er i

det achablli{ nount

e o

the di scrigRECFRon %@85‘&0‘& Pé%YH%ﬁFr]Pé’glé@“‘i/ﬁ{B%%é’rﬁ O el COARE | i
cont ai nerig, a state thalt rereakmouating pertianifaces GwrlighipsadiviRg nount i ng
portion qjomlam tley indc¢omtanidricompriginghe basis of the |ight reception

| Rf ormation pgovhﬂqmc%a?ﬂ%rldoﬂ%nﬁg fded fromthe ink COPt ai ner h\/\/nen
the correspondin pfnt'ar}%)lpgt%%fn%g%or?ﬂﬁgqﬂﬁ1%e(% %ﬁl(%l%nef aces the

light r I vin tus
acgoJ; di ﬁ;%a@ihﬁgi‘@@ﬁomg@@tmesmssymma lﬁfmmeetmttmt inchigatesk
cont ai nerascolohefteaindoin dre ink comibeyr ed

an electrical contact positioned outside of the ink chamber and
electrically connectable with the apparatus electric contacts;

a light emitting portion positioned outside of the ink chamber
and capable of emitting the light toward the light receiving portion;

a confroller positioned outside of the ink chamber and
configured to receive the command and the color information from the
common electrical line via the electrical contact and the apparatns
electric contact, '

wherein the controller is configured to confrol actuation of the
light emitting portion based on the received color information and the
container discrimination information stored in the information storing
portion if the received command is an actuation command for actuating
the light emitting portion.

4. An ink container according to Claim 3, wherein the light
emitted from the light emitting portion includes visible light, and
. wherein the controller controls the light emitting portion to
notify an user of an error with the light when it is discriminated by the



(i) to receive the color information and a command for the |ight
emtting portion fromthe common electrical Iine via the electrical
contact and the apparatus electric contact, and (i) to turn
on the light emtting portion, if (A the command is a turn-on
command for turning on the light em ti%i8ng portion and (B) the color
information corresponds to the container discrimnation information.
57. An inkjet printing apparatus according to C aim56, wherein |n
each of the ink cantainers e cqntroller.is con ed.to tur

Che | | ght OGRTMIRGRRIREREHhat i AK ¢ pashib Rt TOWHE T i Enmand
and (B) thmuing povifoor. mation is the same as the container

di scrim nation information. 58. An inkjet printing apparatus

according to any 9 f. c% £ 3 Sqf the ink
AR b T e T e
t urni ng offf(i} the deceivedelot mfgrmatlbnmrmapom@ td tie eaitamer nf or mat i on
cor r esponggctithihBof ‘?ﬂfcfﬂﬂh%forpéiﬁ& bRl bR BhEGS the 9.

An i nkj et tin arat us acco Ing to Caimb58, wherein in each
of the m@(&%ﬁ? ﬁ@?’ggn@he controller is configured to turn off the

light emtting portion, if (A the command is the turn-off 119
command and (B) tfhe Aaliak dontainepbecording th€laiand, whetdia thent ai ner

di scrim “@cﬁﬂt?&é E% to ac esg{éol \A%Iﬁ‘"br%ﬂr’%ﬁhgtpo%gﬂgmﬁﬁ?ﬁrkat us

_)

accordin glygg % ‘i‘i @

cont ai ner’eeeived At i IPE 18 4R PHIF &S ¢ cont ANer USCHRIPARRR o t he
col or i nfinfermatien and (i) thereneivedeommeand igtthe estuatiomycoromansh f r om
t he common el ectri cal Ilne via the electrical contact and the
apparatus el ectrig tconf'zﬁﬁer ace rdmgd{d éﬁry Bﬁero!ﬂr(ﬂaﬁﬁstlr@ I ght

emttin rti.o C fgr turnin
on the Pﬂgﬁ?reé%nlﬁ? FW@; }So(fprﬁ\éﬁ'@ toé]ec‘%ﬂtﬁfuel l@%‘g@ ¥ he col org
i nf or mat i portion hase Meargcclh@dm wlﬂfﬁtﬁlﬁi@@@l’lﬂyﬁ elgenéneRi ner

di scr 11 i ndibédminatei irefoir@ation stored infthe idforiutjcei stbfmigtpdt@oﬁnﬁﬂ] at us
accordin e
controll QPE?S%@bg‘cgﬁrﬁpgﬂ?O Eire'r—lﬁct??ﬁ ?%%F{Tﬁﬁ?a gd?nr t&?:ﬁ %gldggf on i f
(A) the PR- of f command for turning off the Iight

emtting portion and (B) a color indicated by the color information
is the same as tRe cbhénk icodtainsescdoydinpet oo©1atim TLexwhdremlthm nation

i nfor mati oller is configurdtd 8&agt a%'t ﬁ")?nc ng to
oo e T i S S e v
pri nti ng Eppaminatmomutermatigntandaiy ﬁéCQﬁW@ﬂ QDWﬂaIld mzthev\her ein the

| i ght emdd-ad¢taationtcoammaadan LED that enmits visible |ight.

9. An ink container according to Claim 8, wherein the
controller is configured to de-actuate the light emitting portion, if (i) the
received color information is the same as the container discrimination
information and (ii) the received command is the de-actuation
command.

10. An ink container according to any one of Claims 1-9,
further comprising a substrate positioned outside of the ink chamber and
provided with the light emitting portion and the electrical contact,

wherein the light emifting portion is disposed on a first
surface of the substrate that faces toward the ink chamber, and

wherein the electrical contact is disposed on a second surface
of the substrate that is opposite the first surface and that faces away



64. An ink container detachably nmountable to a nounting portion of an
I nkj et printing apparatus, conprising: a bottom surface; an upper
surface; a front surface; a rear surface; two side surfaces as
two maj or surfaces, wherein the bottom surface, the upper surface,
the front surface, and the rear surfdd® are connected by the two side
surfaces; an ink supply port disposed at the bottom surface; 120

a latch | ever havihg an engagi ng portion which is engageable with a

| ocki ng p rt|0ﬁ| L lg nounting portion and which is spaced fromthe
front sur 105 the RBAMAEEL | ever being el astically defornable toward

the front surface to engage the engagi ng portion wi th the | ocking

portion by a rotafj %%kbﬁﬁwlﬁ&mai yaydl y

pressi ng i nk_container

Povnr s RO RS LB ey e ag I%m%hgﬁt?mﬁ aﬂ@lﬁ‘)%??  on
storing cBialeetrcalicentack theunbermatiat seringpartivaandgtbecontudlesr of

ink in the ink container and an electrical contact
el ectrical |y conneg qnw&mtaﬂe%@e&fdhg@o 54PBRE CTCIRIAY 9P i n the
mounting &%re%'élnnche ?1glh %mlttn‘z?g E)E)i't?gn ks élsposed ata posxtlon where the
emitted light is capable of reaching the light receiving portion without
passing through the ink chamber.

13.  An ink container detachably mountable to an inkjet
prmtmg apparatus including (i) an apparatus electric contact (ii) a haht
receiving portion, and (111) discriminating means for dlscrmunatmg
whether the ink container is mounted at a correct position in the inkjet
prmtmg apparatus on the basis of light recepnon 111f0rmat10n of the light
receiving portion, the ink container comprising:

an ink chamber containing ink;

an information storing portion positioned outside of the ink
chamber and storing container discrimination information that indicates
a color of the ink in the ink chamber;

an electrical contact positioned outside of the ink chamber and
electrically connectable with the apparatus electric contact;

a light emitting portion positioned outside of the ink chamber
and capable of emitting the light toward the light receiving portion;

a controller positioned outside of the ink chamber and
configured to control the light emitting portion based on the color
information and a command for the light emitting portion received from
the apparatus electric contact via the electrical contact and the container
discrimination information stored in the information storing portion.

14. An ink container according to Claim 13, wherein the
controller is configured to control the light emitting portion so that the
discriminating means discriminates whether the ink container is
mounted at the correct position on the basis of the light reception
information provided by the light emitted from the light emitting
portion in a state that the correct position faces the light receiving
portion.

15.  Anink container according to Claim 13 or 14, wherein



a substrate which is provided on a connecting portion connecting the
bottom surface and the front surface and which is provided wth the
light emtting portion and the electrical contact; a
controlling portion for controlling the light emtting portion, based
on the container discrimnation inforrgiion stored in the information
storing portion and color information received fromthe electrical
connector via the electrical contact; and a display portion

for projecti outwardly t ht tromthe,llg em tt. rtion,
wher ei n tﬁzsﬁglys%m&fe@d hgm ilg Lemaiing rartiop i ds&wmhfeshgﬁface and
the frontasdrface so that the electrical contact is connected to the

| |
el ectrica conne%ﬂéreMtﬂé@oﬂt?é ﬂé&htﬁasttﬁ@l?m(eﬁﬁ@ﬁ%mﬁor ortion

wherein the,.dis rtron Is )

of the frBf ?P}'?ﬁ ‘éé'e&@an erIor wig %héz\ﬁ E’%SJBA ?n%%%tre 1 aaim

64, wher ediscripungiing msansdhat nnii QUEANED IS Rok mpynted §§1’€ﬁ0 t he

i nk cont apotion. 66. An ink container according to Cl aim64 or

65, further conprising a light guide portion for guiding the Iight

emtted fromthe ;m %pg ortian to the.display portion. 67.

An ink container Reco R QG’bﬁQnB?m@& ns 64- 66, wherein the

light enmitting pantinkre mk;first side of the substrate

which faces towang lﬁfoﬂnliﬁﬂ(ﬂﬁsi@frl {@s’lﬁ@ﬂé@buﬁﬂﬂb blitheelget ri cal

&1?1!{’ e R 1ﬁ5‘1fch§es

alner or use in

contact i

opposite @}1&%? &EP gm% @Qﬁ%rﬁhﬁllﬂg?
a print er@ falor ﬁlﬁ}ngl%%krﬁ’%ﬁb?ror carrying a pI urality of ink
containers, (ii) aarelecikicet contadt positioned outsideyf theirdachamber;and
capabl e of eject Ian@htréfnﬁﬁﬁ logdoh tidmdl aksileryfaheeni chiiiber;

el ectrical conne%t %Eﬁréﬁfe? id caﬁh%gﬁk cﬁ?iﬁ@er% n line

el ectrically.con ors sendlng

Y,

means f orCOEIEHIA t‘ESPBF ?HE‘E ?@ﬁéltn@ Rortion; Rased joagole nnect or

t hrough tihéormaatiemand a@omma)ldior it ight emiittinggpqrion reaeivied Yiai i )
di scri m nakielsotiieaincoritact sidtd containep divdrhligftioniafbikationt ai ners

are rmunts%lreﬂt Ctﬂérlﬁﬁ%fﬁ(&(aﬁ?h‘lt%t?%gcﬁbﬁl!&% carriage based on a |ight

reception Pesur el ving portion, conprising: a
bottom surface; an upper surface a front surface;
17. An ink container according to any one of Claims 13-16,

wherein the controller is configured to turn on the light emitting portion,
if (i) the command is a turn-on command for turning on the light
emitting portion and (ii) the color information corresponds to the
container discrimination information.

. 18. An ink container according to Claim 17, wherein the
controller is configured to turn on the light emitting portion, if (i) the
command is the turn-on command and (ii) the color information is the
same as the container discrimination information.

19. An ink container according to any one of Claims 13-18,
wherein the controller is configured to turn off the light emitting portion,
if (i) the command is a turn-off command for turning off the light
emitting portion and (ii) the color information corresponds to the
container discrimination information.

20. Anink container according to Claim 19, wherein the
controller is configured to turn off the light emitting portion, if (i) the
command is the tum-off command and (i1} the color information is the



a rear surface; two side surfaces as two mmj or surfaces,
wherein the bottom surface, the upper surface, the front surface, and
the rear surface are connected by the two side surfaces; an

i nk supply port disposed at the bottom surface and capabl e of

suppl ying the inkjet head with the idklin the ink container;

a latch | ever having an engagi ng portion which is engageable with a

| ocking portion of the carriage and which is spaced fromthe front
surface, the |latch |ever bein sti ef ormabl e toward the
ront sur 14188 26 4G ARRURAT U SCABRBANR BEETHOR { h tho | ocki ng porti on
by a rotation of the ink container caused by downwardly pressing the
i nk container whixh i AnAhRGeMtdifef Q@bcﬁﬁfﬂ 08¢ 88 ClaiasmBel6d

G scr | raBEksihs ?o?‘f‘b&t@ﬁéf riéﬁﬁsé*?%w &Jﬁ%r&f §8 g oL e
cont ai nerPoiea, if (i) the commankkiss REN-GRReBRAN] Hreag g hnect abl e
with the lezglammltuag mortioacidr §5) sacdlogindieatedt bynthepeolor imformation  a

substrat g é%&ﬂe?sﬁ?%vdcﬂ nﬁf'czﬁe&%gr' 't%tdcg\ga BeF HisefintinafgRt i ng the
bott om su.r ace and the frﬁt surftac I ch |as prowag g with the
l'i ght em‘tr'iE tﬂ) tion and the electrical contact; a
controlling portlon for controlling the 1ight em tti ng portion, based

on the container zalsqﬁhrmmbhtamémwdrdiﬂgmm Gladimedil iwehédedn il or mat i on

tori f . : 2 th
o oct P?c%‘&%%‘ﬂ?fi? Gofi m% “H%tffﬂ“? h%ﬁ%mhggr BACIE) 1L P
portion f&M é§131 then C?W&i‘ﬁ‘n gl‘?a% tﬁm\ N tion
toward t rpprtlpgmn @bet woleg atedrby the color information is the same as

the color indicated by the container discrimination information.

23.  Anink container according to any one of Claims 19,20
or 22, wherein the controller is capable of continuously maintaining an
on-state of the light emitting portion from the time when the controller
turns on the light emitting portion based on the turn-on command until
the controller turns off the light emitting portion based on the turn-off
command.

24.  An ink container according to any one of Claims 13-23,
further comprising a substrate positioned outside of the ink chamber and
provided with the light emitting portion and the electrical contact,

wherein the light emitting portion is disposed on a first
surface of the substrate that faces toward the ink chamber, and

wherein the electrical contact is disposed on a second surface
of the substrate that is opposite the first surface and that faces away
from the ink chamber.

25.  An ink container according to any one of Claims 13-23,
further comprising a substrate positioned outside of the chamber and
provided with the light emitting portion and the electrical contact,

wherein the light emitting portion is disposed on a first
surface of the substrate that faces toward an inside of the ink contajner,
and

wherein the electrical contact is disposed on a second surface
of the substrate that is opposite the first surface.



wherein the substrate is inclined relative to the bottom surface and
the front surface so that the electrical contact is connected to the
one of the electrical connectors by the rotation of the ink

" contai ner, and wherein the display portion is disposed

adj acent to an upper portion of the fid@nt surface. 69. An ink
cont ai ner detachably nountable to a nounting portion of an inkjet
printing apparatus, conprising: a casing having a plurality
of surfaces including.a bottomsurface,,.an upper r f , @& front
surface, a rear s:gé-f aédl m%rf'c?”?%é‘% AReoIding 5‘&@3% ilfi\)%' VerElt f aces,
wherei n t the nk ¢cantamerfis cenfighredugptirat atitdast e portien of dight sorittede, and
the rear fﬂaﬁ @I@@Ii%h@ cARRLHSEoRYirahels vRySiref HefihRGORtaiale wherein

t he plurali. f r f i Orientation in a state that
t he ink cg'ﬂ{}é%"ﬁepra #&gﬁﬁgﬁ{%&ﬁeﬁﬁkﬁgﬁ%ﬁlﬁ%tl ng portion; an ink supply
port disposed at the bottom surface; an information storing portion
storing contai ner2li scAnninkatontanien bocording to any avieraf Chaimsah-26, of

ink in t hs«rwepéﬂnqaefsﬁb hte igragsposed on afBuflr ek ¥f thomlact _
el ectri cal c:onnec,ajlaa e l\l\/lt an,.el ectr. cal bc%nec l,lor L@)rﬁr\flijF ded,in the
mount i ng PAREAHIEH -S04 120 S Bg&ﬂfﬁPBr}? gtweett the substareaid ng
portion foutemnrfa@m ing the light emtting portion, based on the
container discrimnation information stored in the information

storing portion ang CohRrinkRERfATRL! ABHANE HPEnd LABIMClEhe 462
connector_yia.the electrical nt agt . substrat e.proyi ded
wi th the THEBTE GHEE SBHAR, 0p TR fikcontainsr dnel0dps &dpoessrd Rartionne
| i ght enmiandng portion and the controlling portion; a
removabl e menber whéreln tite sibvonasdi wiﬁuh@@dvmﬁdmwmﬁngrdoﬂf whi ch
i's provi - , nﬁi% : : :hon for
pr olpect i ggp%ﬁl%tvtt\g? g‘%@t té ﬁgﬁﬁ%ﬁ(ﬁm rom dtlli%oﬁeidgl Rﬁ hg %éc%s?%% E:]%[c')[trldtni?'o n,
wherein the substrate is inclined relatjve to the bottom surface and
the front surfac@&%o Andnkchstanecagdosdingiorangeone of §daines24d?& 0 t he
el ectri cafurfiepreai®isibg: a rotation of the ink container caused by
downvar dl'y pr essiylidsdiRveRkISABARY BeFofUIB ahd 1RhAGEd hRhiAlE moUNt i ng
gonp an

ortion to d a et ed nounti osi tion,
P portion; an gp

an ink supply port disposed at a bottom side of the ink

container,

wherein the substrate is inclined relative to the bottom side at
a position which is between the latching portion and the ink supply port
when the container is viewed in a direction perpendicular to the bottom
side.

30. An ink container according to Claim 29, wherein the
substrate is disposed between the latching portion and the bottom side
when the container is viewed in a direction parallel to the bottom side.

31. Anink container according to any one of Claims any
one of Claims 13-23, further comprising:

a substrate positioned outside of the ink chamber and
provided with the light emitting portion, the electrical contact, the
memory and the controller; . '

a latch lever elastically deformable and having a latching
portion; and

an ink supply port disposed at a bottom side of the ink
container,



123 wherein the display portion is disposed adjacent to an
upper portion of the front surface. 70. An ink container
according to Claim®69, wherein the light emtting portion is provided
on a first side of the substrate which faces toward an inside of the
ink container and the electrical contldét is provided on a second side

of the substrate which is opposite the first side. 71. An
i nk container according to Caim#69 or 70, V\/nerei n the renovable
menber includes a hatch Iev ving. an e n which is
engageabl s wi i b VPSR A Hebstras o dispRscd Heveeh e rlcing Borior

rotation andtth@mlhkumdqurhwhearthemntamelsxssxpaw 1nraodnm¢tmxf ront

surf ace, gﬂ)ehﬂg;dlgﬁfdwtﬂeqyﬁfomssuﬁ astically deformable toward the
front surtface to engage the engaging portion with the | ocking portion

by the rotation of. the. ink, container, in.an elastic
force of the |atctel eV 1pk @maéa@x@@qra%%@ém%ﬁ@w grean thie i nk
cont ai ner subttdie isvmabined gejadiviei torthe bottom side72. An i nk cont ai ner

according to any one of G aims 69-71, wherein the display portion is

used for notifyi es e L hk cont ai

cont ai ner _accordi &I‘%ﬁrﬁm? n%%qc Fﬁ {29(; %%OPB&IUE@&E?&%
rel ating the seabsﬁrﬁtmm ispased hatwieen the tphmg:miﬁm:d thedbatornes

rel ating $ideavimutiid antpeet i3 oievedd irhe direktionpagdliedrto the bottom 74. An
i nk cont ai;per according to any one of dains 69-73, further
conprising a |light guide portion for guiding the | |ght emtted from
the emtting portion to the display portion. . A printer
system conprisi #¢: a /ninkiconiaingr amrdmgmw@neaﬁﬁlalms 30-3%

' (p_ri )nt er iwheredh ige 6udstrate ds disposed oh arvinclingd popgon vbbtwem—t ﬂ1eners

ii) an i i

ej ecting % sup&??’%g%fs'trlcci)&mg‘%rl ﬁ?%@yy&gﬁﬁ)aé}%‘%gg fo I E ect r| ca

connectors provided in the carriage, (iv)a common line electrically
connected with tR8. el bl ik gpntndrercaacordingio)ansenae g Glauns 18023,
sendi ng c{@k@ferlcofrqjﬁmngon to the common line, (vi) a light receiving

portion and (vii blgtc%l%{ré‘i‘é‘i‘é&ﬁ@ﬁlﬁéﬂﬁrﬁa%rleQh&‘}fa’s/mg‘étléﬂ?ﬁlﬂg‘et her the

i nk cont ai I}?I’S ar
an

an ink supply port disposed at a bottom side of the ink
container,

wherein the electrical contact is inclined relative to the bottom
side at a position which is between the latching portion and the ink
supply port when the container is viewed in a direction perpendicular to
the bottom side.

36. An ink container according to Claim 35, wherein the
electrical contact is disposed between the latching portion and the
bottom side when the contamer is viewed in a direction parallel o the
bottom side.

37.  An ink container according to any one of Claims 13-36,
further comprising an electrical power contact positioned outside of the
ink chamber and configured to supply the light emitting portion with
electrical power.

38.  An ink container according to Claim 37, further
comprising a clock signal contact positioned outside of the ink chamber
and configured to supply the controller with a clock signal,



nounted at correct positions in the carriage based on a |ight
reception results of the light receiving portion, wherein each of the
I nk containers include: a bottom surface; an upper surface; a front
surface; a rear surface; two side surfaces as two mmj or
surfaces, wherein the bottom surfacellithe upper surface, the front
surface, and the rear surface are connected by the two side surfaces;
an ink supply port disposed at the bottom surface and capabl e of
supplying the inkjet head with ink,in the ink container; .. a
|l atch | ever havi ngylgelBd é@pﬁ@f’b@f iﬁfémlxl/%ﬂféa tp§°€tf@§&@@b@éﬂmmﬂ a
| ocki ng pantlitom-off tilnéng afthetightechitthigcpoditmnsised i therslotle front
surf ace, ?@a‘l@%ﬁ@i&&fﬁm?ﬁé B&c?t‘s‘i‘%ﬁélcc% yctdef ormabl e toward the
et ngag g

front sur e the engaging portion with the | ocking portion
by a rotation of the ink container caused by downward|y pressing the
i nk contai ner whiZh i sAm mkecwntmmnécwdm&gbambme@fﬂlanng|1e3&d
mount i ng pderéinotihe lightiefiioredeiromnthetligliteanion g porion didlndesonillener

di scrim nﬁéh{)n information relating to a color of the ink in the ink
cont ai ner ; =arid an electrical contact electrically connectable
with the electrical connectors; a light emtting portion; a
substrate whi ch i40.pr odindel comtainenaceardingtqany poe of &awns i3t he

bot t om sufiRésinahd lidie e&ﬂi@@ﬁ% pUFiGE & ANEEMIEd dnsitPvRYbIdddw t h the
light emtting portion and the electrical contact;

41. Aninkjet printing apparatus, comprising:

a light receiving portion for receiving light;

an ink container; -

a carriage having a plurality of mounting portions to which
the ink container is detachably mountable, wherein the mounting
portions includes a particular mounting portion corresponding to the ink
container, and wherein each of the mounting portions has an apparatus
electric contact and wherein the carriage is movable so that the..

* particular mounting portion faces the light receiving portion; - -

a common electrical line commonly electrically connected
with the apparatus electric contacts of the mounting portions to send
color information to the apparatus electric contacts, and

wherein the ink container includes:

(i) an electrical contact electrically connectable with
the apparatus electric contacts;

(i1) a light emitting portion for emitting the light
toward the light receiving portion; and

(iii) an information storing portion storing container
discrimination information that indicates a color of an ink in the ink
container;

(iv) a controller for controlling the light emitting
portion based on the color information received from the common
electrical line via the electrical contact and apparatus electric contact
and the discrimination information stored in the an information storing
portion, and ’

wherein the inkjet printing apparatus further comprises .
discriminating means for discriminating whether the ink containeris
mounted in the particular mounting portion, on the basis of light
reception information of the light receiving portion provided by the



a controlling portion for controlling the light emtting portion,
based on the container discrimnation information stored in the

I nformation storing portion and color information received from one
of the electrical connectors via the electrical contact; and

a display portion for projecting the dligght fromthe light emtting
portion toward the |ight receiving portion, wherein the
substrate is inclined relative to the bottom surface and the front

surface s hat .t he .el ectri.c contact iis connected to the -one of the
el ect ri catlSBbeméite ﬁ&%&ﬁ@hﬂm IEPHe i nk cont ai ner, and

wherein the display portion is disposed adjacent to an upper portion
of the front surfgre. AhZpkj etpnntng Sparffusi ddsofding ab Chimednpr i si ng:

an ink ch t ng portion
posi 11 ondtatiig e et §" %chf%&ha %ﬁ”ﬁéﬂl@ﬁn‘?‘* ﬁﬁ%
di scri m ne@Rigmards srounte tﬂPFaP %l'am@émﬂﬂgtﬂ 1084 OR #USOf t he

i nk chanbiire; ligit rebeption mﬂ'ommmbnqiropuhd by tiedlight emitéedfronhéehd nk

chanber hgm' élﬂﬂhn%éﬁubﬁ@[n thicOihab B ?éﬁi&%@ar%&ﬁh %gt)rﬁ@ﬁ i nk

chanber control l.er positioned outside the ink
chamber aﬁ&e%gb%hggt’é‘?ce@gﬁgrp& PRy the Iight emitting portion based

on color information and a conmmand for the light emtting portion
recei ved through4ghe Ahdnkjet intn@umaanmctbﬂimgmoﬂlaan 41 or 42,

di scri mi c'oﬁin[ﬁ’lﬁﬁ aO&Esﬁfagﬁﬁgdb{?]che%r a’i‘f‘ﬁrmﬂ'w en 1t i 't'tgfdn

o he lﬁaxmle%ﬁeﬁm %@Ffﬁeﬂns% s eﬁk&f?ﬂ%ﬁd}lga g

the | |ghtmawa;edf peaticuighmeuntieg perber., wherein the | |ght gui de
menber guides the light fromthe first portion to the second portion.

44. An inkjet printing apparatus according to Claims 41-43,

wherein the light emitting portion is capable of emitting
visible light, and

wherein the controller is configured to turn on the light
emitting portion for notification of an error, when it is discriminated by
the discriminating means that the ink container is not mounted in the
particular mounting portion.

'.—:-
e

45, An inkjet printing apparatus according to any one of
Claims 41-44, wherein the light emitting portion, the electrical contact
and the controller are positioned outside an ink chamber in the ink
container.

46. An inkjet printing apparatus according to any one of

Claims 41-45, wherein the controller is configured

(i) to receive the color information and a command for the
light emitting portion from the common electrical line via the electrical
contact and the apparatus electric contact, and

(if) to turn on the light emitting portion, if (A) the command
is a turn-on command for turning on.the light emitting portion and (B)
the color information corresponds to the container discrimination
information.

47. An inkjet printing apparatus according to Claim 46,
wherein the controller is configured to turn on the light emitting portion,
if (A) the command is the tum-on command and (B) the color



77. An ink container detachably nmountable to a nounting unit of an
I nkjet printer including an apparatus electric contacts provided in
the nmounting unit, a light receptor and a discrimnating neans for
di scrim nati ng whether the ink container is nounted at a correct
position in the nounting unit, the inkéontainer conprising: an

i nformati on storing portion storing container discrimnation

I nformation that indicates a color of ink in the ink container;

an electrical contact electrically connectable with the appar at us

el ectric mformation is the same asithg kontaimen diseriponationinfapasiienof
emtting light toward the |ight receptor a controller for
controlllngthel eTaI A I 0Nf.0 tion
and a co nd f HﬁAﬁ%ﬁét ;7;11“ ﬁﬂﬁgr g@né%%hty dHe (5gat he
ol ect ri calt oWIEFEIg etqq@tr BRIV ERPIIT 6 Gt s and
t he cont allghtemmmg pomian, oh(A)thercaahinandsis artem-ofif ¢drmmesdofoy; and
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N ght e i %Br foi 56 e 'emmﬁ’bﬁhfp ond (B? R ot { Lon
capabl e 0?0 éh;ﬁﬁgoﬁ ﬂ% W .j“&ﬁéﬁ r?%ﬁ@aﬂgg‘ept or, wherein the

|'i ght guide rrenber guides the light fromthe first port_ion to the
second portion sel%s An inkjes @rintimg apparatusaepordting do (Haenvd, t he | i ght

I rom a?%@f‘g;ﬁ%ﬁeﬁgnﬁ'@ [k+ Reonfi gured to chlise fHt K f @rﬁ{ﬁzﬁ rtiBCor di ng
di sposed AP SO AL ﬁgmﬁw%ﬁﬁhg fﬂm—off;ﬁ%fn Bkl
latch | evigh) Beanlormfpymatonint samewsthe sanamardscraninaiion of the

i nk cont ainfiermsdioieh is different fromthe bottom surface and having
an engagi ng portion spaced fromthe another surface, the another

wher ol n f’ ne 1) o> Cgui o IRGh P %t@%saﬁv%é%%t%?ﬂ%ﬁg@ﬁgem?we”‘%ﬂ |
Claims ™41 4% wherem the controlier is configured
(i) to receive the color information and a command for the
light emitting portion from the common electrical line via the electrical
contact and the apparatus electric contact, and
(il) to turn on the light emitting portion, if (A) the command is
a turn-on command for turning on the light emitting portion and (B) a
color indicated by the color information is the same as the color
indicated by the container discrimination information.

51. An ink container according to Claim 50, wherein the
controller is configured to turn off the light emitting portion, if (A) the
command is a turn-off command for turning off the light emitting
portion and (B) a color indicated by the color information is the same as
the color indicated by the container discrimination information.

52.  Aninkjet printing apparatus, comprising:

a plurality of ink containers corresponding to inks of different
colors, respectively;

a carriage to which the ink containers are detachably
mountable;

apparatus electric contacts corresponding to the ink containers,
respectively.;.

a common electrical line commonly electrically connected
with the apparatus electric contacts to send color information to the
apparatus electric contacts; and



surface. 79. An ink container according to Caim78, wherein
the second portion is between the third surface and the latch |ever
when the ink container is viewed in a direction perpendicular to the
bott om si de. 80. An ink container according to Claim78 or
79, wherein the Iight guide nenber idlbfetween the third surface and
the latch | ever. 81. An ink container according to Clains 76
or 77, further conprising: an i nk supply port disposed at a
bottom surface of the ink, gontainer; and a latch | ever
elastically def ora@inierecsivang parieihot her surface of the ink container
whi ch is differenwhdéretmeadieobiitet inl contéimess afudeayi ng an engagi ng
portion spaced ‘éﬂ”ﬂﬁ SR cANA %ﬁff%%f&%ﬁﬁallgf:&;@ﬁ!é&ii!% wiktRee being

| and the in anber,

bet ween t he enga ln&{.portltoqr}' k wherein the
second potREBAUSS - FE N 8He anot her surface and the latch |ever

when the ink conf(#) adightemititng portiomfen eratitingithe dighé teward the to t he
botftom s@ﬁ%}ﬁq@ceiviﬂgpoﬁio&%ﬂ&n in!< cont ai ner acco.rdi‘ng to any one of
Claims 78-81, wheroidy HiShb@bh shifhld BOrldiP Mokl ddlihep™ tLi ng
portion |(§cl udes ‘vI‘’si bl e I‘S and. e ?I N Ihe stl%(éolqﬁ
portion i dSCARNYIRRHCEMaHPE that ndicates Hecalpyat e ik g thRdnKat ch
Igavgar toqmltalfrzjz}';an user of states of the ink contai ner Wi th fthe
Vi si bld'e l'ight vi @i@@%drﬁ?&lbr'f@i/%ntrollingﬁt%le I\é?ﬁ“erﬁﬁtihrﬁlp&ﬁﬁﬁal ner .
accordin . - 0ng:. portion
s di spé@éﬁ%@%@%&@%@ﬂ%&%@ﬁ%@ﬁ% E eSO Ele i T
84. An i nka tbmelscHitalqanbaciiang the appgrashs eacties SPRERCY BDGENE wher ei n
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bottom surface. wporein the inkjet printing apparatus further comprises
discriminating means for discriminating whether the ink containers are
mounted at correct positions in the carriage, on the basis of light
reception information of the light receiving portion provided by light

“emitted from the light emitting portions of the ink containers. -

53.  Aninkjet printing apparatus according to Claim 52,

wherein the carriage is movable in a moving direction; and

wherein the discriminating means discriminates whether the
ink containers are mounted at the correct positions in the carriage, on
the basis of the light reception information provided by light emitted
from the light emitting portions of the ink containers selected
correspondingly to positions of the carriage with respect to the moving
direction.

54.  Aninkjet printing apparatus according to Claim 52,

wherein the carriage is movable so that the light receiving
portion faces the correct positions sequentially, and

wherein the discriminating means discriminates, for each of
the ink containers, whether the ink container is mounted at the correct
position in the carriage, on the basis of the light reception information
provided by light emitted from the light emitting portion of the ink
container when the correct position for the ink container faces the light
receiving portion.

55.  Aninkjet printing apparatus according to Claim 52,



85. An ink container according to any one of Clains 76-84, wherein
the light emtting portion is disposed adjacent to the bottom
surface. 86. An ink container according to any one of C ains
76-85, further conprising a substrate positioned outside of the ink
chanmber and provided with the informdtli8on storing portion, the
electrical contact, the light emtting portion and the controller.
87. An ink container according to Cl aim86, wherein the |ight
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57. An inkjet printing apparatus according to Claim 56,
wherein in each of the ink containers, the controller is configured to tum
on the light emitting portion, if (A) the command is the turn-on
command and (B) the color information is the same as the container

_ discrimination information.

58. An inkjet printing apparatus according to any one of
Claims 56 or 57, wherein in each of the ink containers, the controller is
configured to turn off the light emitting poxtion, if (A) the command is a
turn-off command for turning off the light emitting portion and (B) the
color information corresponds to the container dlscrlmmahon
information.

59. An inkjet printing apparatus according to Claim 58,
wherein in each of the ink containers, the controller is configured to turn
off the light emitting portion, if (A} the command is the turn-off



a casing defining an ink containing chanber; a first engagi ng
portion engageable with a first |ocking portion provided in the
nmounti ng portion, the first engagi ng portion being disposed on a

first side of the casing; a second engagi ng portion
engageable with a second | ocki ng portijjan provided in the nounting
porti on; a latch |l ever having the second engagi ng portion and

di sposed on a second side of the casing which is opposite the first
side, the latch |l ever elasticall fY def ornmabl e toward the second si de;
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61. An inkjet printing apparatus according to Claim 60,
wherein in each of the ink containers, the controller is configured to turn
off the light emitting portion, if (A) the command is a turn-off command
for turning off the light emitting portion and (B) a color indicated by the
color information is the same as the color indicated by the container
discrimination information.

62.  An inkjet printing apparatus according fo any one of
Claims 41-61, wherein the light emitted from the light emitting portion
includes visible light.

63.  Aninkjet printing apparatus according to any one of
Claims 41-62, wherein the light emitting portion is an LED that emits
visible light.

64. An ink container detachably mountable to a mounting
portion of an inkjet printing apparatus, comprising:

a bottom surface;

an upper surface;

a front surface;

a rear surface;

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

an ink supply port disposed at the bottom surface;



a first engaging portion engageable with a first |ocking portion
provided in the nounting portion, the first engaging portion being

di sposed on a first side of the casing; a second engagi ng
porti on engageable with a second | ocking portion provided in the
nmounting portion; a latch | eviexg havi ng the second engagi ng

portion and di sposed on a second side of the casing which is opposite
the first side, the latch |lever elastically deformable toward the
second side; a light emtting portion; . . an_electrical contact
el ectrical |y conneddatgbllever having anpngegingpedinmwhigh vengsgenblet he
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connecting the bottom surface and the front surface and which is
provided with the light emitting portion and the electrical contact;
a controlling portion for controlling the light emitting portion,
based on the container discrimination information stored-in the
information storing portion and color information received from the
electrical connector via the electrical contact; and
a display portion for projecting outwardly the light from the
light emitting portion,
wherein the substrate is inclined relative to the bottom surface
and the front surface so that the electrical contact is connected to the
electrical connector by the rotation of the ink container, and
wherein the display portion is disposed adjacent to an upper
portion of the front surface.

65. An ink container according to Claim 64, wherein the
display portion is used for notifying states of the ink container.

66. An ink container according-to Claim 64 or 65, further
comprising a light guide portion for guiding the light emitted from the
emitting portion to the display portion.

67. An ink container according to any one of Claims. 64-66,
wherein the light emitting portion is provided on a first side of the’
substrate which faces toward an inside of the ink container and the
electrical contact is provided on a second side of the substrate which is
opposite the first side.
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68. An ink container for use in a printer including (i) a
carriage for carrying a plurality of ink containers, (ii) an inkjet head unit
carried by the carriage and capable of ejecting ink supplied from the ink
containers,(iii) electrical connectors provided in the carriage, (iv)a
common line electrically connected with the electrical connectors, (v)
sending means for sending color information to the electrical connector
through the common line, (vi) a light receiving portion and (vii)
discriminating means for discriminating whether the ink containers are
mounted at correct positions in the carriage based on a light reception
results of the light receiving portion, comprising:

a bottom surface;

an upper surface;

a front surface;

a rear surface;

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

an ink supply port disposed at the bottom surface and capable
of supplying the inkjet head with the ink in the ink container;

a latch lever having an engaging portion which is engageable
with a locking portion of the carriage and which is spaced from the front
surface, the latch lever being elastically deformable toward the front
surface to engage the engaging portion with the locking portion by a
rotation of the ink container caused by downwardly-pressing the ink
container which is placed in the carriage toward a completed mounting
position; '

an information storing portion storing container
discrimination information relating to a color of the ink in the ink
container; and

an electrical contact electrically connectable with the
electrical connectors;

a light emitting portion;

a substrate which is provided on a connecting portion
connecting the bottom surface and the front surface and which is
provided with the light emitting portion and the electrical contact;

a controlling portion for controlling the light emitting portion,
based on the container discrimination information stored in the
information storing portion and color information received from one of
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the electrical contacts via the electrical contact; and

a display portion for projecting the light from the light
emitting portion toward the light receiving portion,

wherein the substrate is inclined relative to the bottom surface
and the front surface so that the electrical contact is ¢onnected to the -
one of the electrical connectors by the rotation of the ink container, and

wherein the display portion is disposed adjacent to an upper
portion of the front surface.

69. An ink container detachably mountable to a mounting
portion of an inkjet printing apparatus, comprising;

a casing having a plurality of surfaces including a bottom
surface, an upper surface, a front surface, a rear surface, and two side
surfaces as two major surfaces, wherein the bottom surface, the upper
surface, the front surface, and the rear surface are connected by the two
side surfaces, and wherein the plurality of surfaces are defined by
orientation in a state that the ink container is mounted in the mounting
portion;

an ink supply port disposed at the bottom surface;

an information storing portion storing container
discrimination information relating to a color of ink in the ink container;
and .

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

a light emitting portion;

a controlling portion for controlling the light emlttmg portion,
based on the container discrimination information stored in the
information storing portion and color information received from the
electrical connector via the electrical contact;

a substrate provided with the information storing portion , the
electrical contact, the light emitting portion and the controlling portion;

a removable member which is removably provided on the
casing and which is provided with the substrate; and

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

wherein the substrate is inclined relative to the bottom surface
and the front surface so that the electrical contact is connected to the
electrical connector by a rotation of the ink container caused by
downwardly pressing the ink container which is placed in the mounting
portion toward a completed mounting position, and
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wherein the display portion is disposed adjacent to an upper
portion of the front surface.

70. An.ink container according to Claim. 69, wherein the
light emitting portion is provided on a first side of the substrate which
faces toward an inside of the ink container and the electrical contact is
provided on a second side of the substrate which is opposite the first

side.

71.  Anink container according to Claim 69 or 70, wherein
the removable member includes a latch lever having an engaging
portion which is engageable with a locking portion of the mounting
portion by the rotation of the ink container and which is spaced from the

_front surface, and the latch lever is elastically deformablé toward the
front surface to engage the engaging portion with the locking portion by

the rotation of the ink container, and
wherein an elastic force of the latch lever is effective to assure

mounting of the ink container to the mounting portion.

72.  An ink container according to any one of Claims 69-71,
wherein the display portion is used for notifying states of the ink
container.

73. An ink container according to Claim 72, wherein the
states include states relating to an amount ofthe ink in the ink container
and states relating to a mounting position of the ink container.

| 74. An ink container according to any onie of Claims 69-73,
~ further comprising a light guide portion for guiding the light emitted
from the emitting portion to the display portion.

75. A printer system, comprising:

a plurality of ink containers; and

a printer including (i) a carriage for carrying the ink
containers, (il) an inkjet head unit carried by the carriage and capable of
ejecting ink supplied from the ink containers,(iii) electrical connectors
provided in the carriage, (iv)a common line electrically connected with
the electrical connectors, (v) sending means for sending color
information to the common line, (vi) a light receiving portion and (vii)
discriminating means for discriminating whether the ink containers are
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mounted at correct positions in the carriage based on a light reception
results of the light receiving portion,

wherein each of the ink containers include:

a bottom surface;

an upper surface;,

a front surface;

a rear surface;

two side surfaces as two major surfaces, wherein the bottom
surface, the upper surface, the front surface, and the rear surface are
cormected by the two side surfaces;

an ink supply port disposed at the bottom surface and capable
of supplying the inkjet head with ink in the ink container;

a latch lever having an engaging portion which is engageable
with a locking portion of the carriage and which is spaced from the front
surface, the latch lever being elastically deformable toward the front
surface to engage the engaging portion with the locking portion by a
rotation of the ink container caused by downwardly pressing the ink
container which is placed in the carriage toward a completed mounting
position; .
an information storing portion storing container
discrimination information relating to a color of the ink in the ink
container; and

an electrical contact electrically connectable with the
electrical connectors;

a light emitting portion;

a substrate which is provided on a connecting portion
connecting the bottom surface and the front surface and which is
provided with the light emitting portion and the electrical contact;

a controlling portion for controlling the light emitting portion,
based on the container discrimination information stored in the
information storing pertion and color information received from one
of the electrical connectors via the electrical contact; and

a display portion for projecting the light from the light
emitting portion toward the light receiving portion,

wherein the substrate is inclined relative to the bottom surface
and the front surface so that the electrical contact is connected to the
one of the electrical connectors by the rotation of the ink container, and

wherein the display portion is disposed adjacent to an upper
portion of the front surface.
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76. An ink container, comprising:

an ink chamber containing ink

an information storing portion positioned outside of the ink
chamber and storing container discrimination information that indicates
a color of the ink in the ink chamber;

an electrical contact positioned outside of the ink chamber ;

a light emitting portion positioned outside of the ink chamber
and;

a controller positioned outside of the ink chamber and capable
of controlling the light emitting portion based on color information and
a command for the light emitting portion received through the electrical
contact and the container discrimination information stored in the
memory; and

a light guide member having a first portion for receiving the
light emitted from the light emitting portion and a second portion for
directing the light away from the light guide member, wherein the light
guide member guides the light from the first portion to the second

portion.

77. An ink container detachably mountable to a mounting unit
of an inkjet printer including an apparatus electric contacts provided in
the mounting unit, a light receptor and a discriminating means for
- discriminating whether the ink container is mounted at a correct
position in the mounting unit, the ink container comprising:

an information storing portion storing container
discrimination information that indicates a color of ink in the ink
container;

an electrical contact electrically connectable with the
apparatus electric contacts;

a light emitting portion capable of emitting light toward the
light receptor;

a confroller for controlling the light emitting portion, based on
color information and a command for the light emitting portion received
through the electrical contact from one of the apparatus electric contacts
and the container discrimination information stored in the memory; and

a light guide member having a first portion capable of
receiving the light emitted from the light emitting portion and a second
portion capable of directing the light toward the light receptor, wherein
the light guide member guides the light from the first portion to the
second portion so as to cause the light receptor to receive the light from
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the second portion.

78. An ink container according to Claim 76 or 77, further

comprising:

an ink supply port disposed at a bottom surface of the ink -
container; and

a latch lever elastically deformable toward an another surface
of the ink container which is different from the bottom surface and
having an engaging portion spaced from the another surface, the another
surface being between the engaging portion and the ink chamber,

wherein the light guide member is spaced from the another
surface.

79. An ink container according to Claim 78, wherein the
second portion is between the third surface and the latch lever when the
ink container is viewed in a direction perpendicular to the bottom side.

80. An ink container according to Claim 78 or 79, wherein the
light guide member is between the third surface and the latch lever.

81. An ink container according to Claims 76 or 77, further
comprising:
an ink supply port disposed at a bottom surface of the ink

container; and
a latch lever elastically deformable toward an another surface

of the ink container which is different from the bottom surface and
having an engaging portion spaced from the another surface, the another
surface being between the engaging portion and the ink chamber,

wherein the second portion is between the another surface and
the latch lever when the ink container is viewed in a direction
perpendicular to the bottom surface.

82. An ink container according to any one of Claims 78-81,
wherein the light emitted from the light emitting portion includes visible
light, and

wherein the second portion is configured to direct the visible
light toward the latch lever to notify an user of states of the ink
container with the visible light via the latch lever. '

83. An ink container according to any one of Claims 78-82,
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wherein the second portion is disposed adjacent to an upper portion of
the another surface.

84. An ink container according to any one of Claims 78-83,
wherein the second portion is disposed at a position which is more
remote from the boftom surface than the first portion and which is
above the bottom surface.

85. An ink container according to any one of Claims 76-84,
wherein the light emitting portion is disposed adjacent to the bottom
surface.

86. An ink container according to any one of Claims 76-85,
further comprising a substrate positioned outside of the ink chamber and’
provided with the information storing portion, the electrical contact, the
light emitting portion and the controller.

87. An ink container according to Claim 86, wherein the light
emitting portion is disposed on a first surface of the substrate that faces
toward an inside of the ink container, and

wherein the electrical contact is disposed on a second surface

of the substrate that is opposite the first surface.

~ 88. An ink container according to Claim 86 or 87, wherein the
substrate is disposed at a neighborhood of the bottom surface and so
that the substrate is inclined relative to the bottom surface and the

another portion.

89. An ink container according to any one of Claims 86-88,
wherein the controller is configured to turn on the light emitting portion
if (i) the command is a turn-on command for turning on the light
emitting portion and (ii) the color information corresponds to the
container discrimination information.

90. An ink container according to Claim 89, wherein the
controller is configured to turn on the light emitting portion if (i) the
command is the turn-on command and (ii) the color information is the
same as the container discrimination information.

91. An ink container according to Claim 89 or 90, wherein
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the controller is configured to turn off the light emitting portion if (i) the
command is a turn-off command for turning off the light emitting
portion and (ii} the color information corresponds to the container
discrimination information."

92. An ink container according to Claim 91, wherein the
controller is configured to turn off the light emitting portion if (1) the
command is the turn-off command and (ii) the color information is the
same as the container discrimination information.

93. An ink container according to Claim any one of Claims
76-92, wherein the light emitting portion is an LED capable of emitting
visible light.

94. An ink container detachably mountable to a mounting
portion of an inkjet printing apparatus having an inkjet head, the ink
container comprising:

a casing defining an ink containing chamber;

a first engaging portion engageable with a first locking
portion provided in the mounting portion, the first engaging portion
being disposed on a first side of the casing;

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

a latch lever having the second engaging por’aon and disposed
on a second side of the casing which is opposite the first side, the latch
lever elastically deformable toward the second side;

a light emitting portion;

an electrical contact electrically connectable with an apparatus
contact provided in the mounting portion and capable of receiving a
signal for actuating the light emitting portion from the apparatus
contact;

a display portion for directing the light emitted from the
emitting portion to an outside of the ink container; and

a supply port, disposed at a third side of the casing, for
suppiymg ink in the ink containing chamber to the inkjet head,

wherein the electrical contact is disposed in a region of a
corner portion between the second side and the third side, and

wherein the display portion is disposed adjacent to an upper
portion, in use, of the second side.
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95. An ink container detachably mountable to a mounting
portion of an inkjet printing apparatus having an inkjet head, the ink
container comprising:

a casing defining an ink containing chamber;

a first engaging portion engageable with a first locking
portion provided in the mounting portion, the first engaging portion
being disposed on a first side of the casing;

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

a latch lever having the second engaging portion and disposed
on a second side of the casing which is opposite the first side, the latch
lever elastically deformable toward the second side;

a light emitting portion;

an electrical contact electrically connectable with an apparatus
contact provided in the mounting pottion;

an information storing portion storing container
discrimination information that indicates a color of the ink in the ink
containing chamber;

a controller for (i)receiving, from the apparatus contact
through the electrical contact, color information and a command for
causing the light emitting portion to emit light, and (ii) causing the light
emitting portion to emit light in response to the received command if
the received color information corresponds to the container
discrimination information stored in the information storing portion;

' a display portion for directing the light emitted from the
emitting portion toward an outside of the ink container; and

a supply port, disposed at a third side of the casing, for
supplying ink in the ink containing chamber to the inkjet head,

~ wherein the electrical contact is disposed in a region of a
corner portion between the second side and the third side, and
wherein the display portion is disposed adjacent to an upper
portion, in use, of the second side.





