1 LIQUI D CONTAI NER FI ELD OF THE | NVENTI ON AND RELATED ART The present

I nvention relates to a liquid s container, in particular, a liquid
container in the formof an ink container renovably nountable in an ink

jet recording unit or an ink jet recordinq apparatus, which records on
recording medium by ejecting ink. An ink j'et recordi ng apparatus which forns
an 10 inmage on recordi ng nedium by depositing ink in the formof liquid
with the use of an ink jet recording head is widely used as an outputting
means for such an infornmatipnQYPIPCESKTAONEBRPAr atus as a copying machine, a
facsim |l eing machine, an electronic typewiter, a 15 printer as an

out putting peripheral device for a wordprocessor, a workstation, a personal
or host conputer, etc., or a portable printer to be connected to an
optical di sc EpPEDaOBSTHR YNVENTZQNaANWD URELATEDI JRTal canera, etc. 20 As a
system for supplying such an ink jet recording apparatus as those descri bed
above with ink, ther&hies paesegttednventhiionh reiatels dontaailderuiids i nseparably
or renovably attached to a recording head nounted on a carriage or the |like
and reci priocatbptasnepvabhepédrhigulany yastignidgcdntatneonin &he ink is
directly supplied to the recording head fromthis ink container. \Wether an
ink jet recorffng afparaink fenpainer removably mountable in an ink

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

10 image on recording medium by depositing ink in the
form of liquid with the use of an ink jet recording
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

15 printer as an outputting peripheral device for a
wordprocessor, a workstation, a personal or host
computer, etc., or a portable printer to be connected
to an optical disc apparatus, a video apparatus, a
digital camera, etc.

20 As a system for supplying such an ink jet
recording apparatus as those described above with ink,
there is a system in which an ink container is
inseparably or removably attached to a recording head
mounted on a carriage or the like and reciprocally

25 movable (in primary scanning direction), and ink is
directly supplied to the recording head from this ink

container. Whether an ink jet recording apparatus is



structured so that an ink container is inseparably attached to a recording
head, or it is structured so that an ink container is renpvably attached to
a recording head, the positioning of an ink container s relative to a
recording head, or positioning of a recording head unit, that is, the

i ntegral conbination of a recording head and an ink container, relative to
a relevant nenber (for exanple, carriage of serial type recording
apparatus, reciprocally novable in 10 primary scanning direction) of the

mai n assenbl ysefudtufr€80s6i BPa8paAr dhkScohtadner oist DRsepatablport ant

I ssues related to recording quality. Further, it is very inportant, in
particul ar, iattéehédetd af radordkngj Réadecorditigigapparatvaredr sper sonal
usage, to provide 15 an ink supplying systemfor an ink jet recording
appar at us whi thatsasmhhk consaieersispremovabkynatbhchéefietoparati on for
mounting or dismounting an ink container or an ink jet recording head unit,
and al so, sinpterdingehagdof thechaaithon2ogTofisant heki aophadnerof the
present invention have proposed a conbination of an ink container and a
structure ¥ orredabiuel yoadt heaPrgding hapdeconrappeitigningnofindwer to the
above described concerns. Acco[ding to this proposal, an ink container is
provi ded wi t hra@cosdingnhbepfgueisiv, thatchspr Bhecintegsal orembinagdoand
surfaces, and a springy latching |ever with an anchoring_claw which

proj ects fronPEhd ngpgﬁﬁﬁgrppe gnd an ink container, relative to

a relevant member (for example, carriage of serial
type recording apparatus, reciprocally movable in

10 primary scanning direction) of the main assembly of a
recording apparatus, is one of the most important
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

15 an ink supplying system for an ink jet recording
apparatus which is small in size, simple in terms of
the operation for mounting or dismounting an ink
container or an ink jet recording head unit, and also,
simple in terms of mechanism.

20 Thus, the inventors of the present invention
have proposed a combination of an ink container and a
structure for removably attaching an ink container, as
an answer to the above described concerns. According
to this proposal, an ink container is provided with a

25 anchoring claw, which projects from one of the end
surfaces, and a springy latching lever with an

anchoring claw, which projects from the bottom portion



of the opposite surface fromthe surface with the 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 5 fits,
and an anchoring hole into which the anchoying claw of the springy |atching
| ever of an ink container fits. The two anchoring holes of the holder are
in the opposing two side walls of the holder, one for one. As for the
nmounting of the ink container, first, the ink 10 container is to be
positi oned soothshet bppasiher sugfackafrpmothet sungfhcenwanh e¢hd of the ink
container fits into the anchoring hole of the holder, and then, the ink
cont ai ner i s ancherjpnghelladowFurttler hetherisakder ntmadhjposi an oiinkn t he
hol der by the other end 15 to cause the anchoring of the l|atching | ever of
the ink contabntainershapathachefleignphovidgdhwlithofnt pechbofisar. Wth the
two claws |ocked in the corresponding anchoring holes, the ink container is
prevent ed froheldi $hddgwhichr thet pachpbsiagesipwned phnedakeconf@dn2@ positi on
in the holder. Such a renovably nmountable ink container as the one
descri bed mbofétRasapdeankpbrRordngehplevinée which Ahet angherdBs&ns capabl e
of electricalli storing the information regarding the ink container itself
25 (for exanpféawcBfoithgf sprEngHelatriingnlevger ofoapaiek congaddiedl e to
control the regordir¥hgrocess of an ink _jet recordin ggparatus, based on
the infornati &hts- 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
10 container is to be positioned so that the anchoring
claw projecting from one end of the ink container fits
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
15 to cause the anchoring of the latching lever of the
ink container to snap into the anchoring hole of the
holder. With the two claws locked in the corresponding
anchoring holes, the ink container is prevented from
dislodging from the abovementioned predetermined
20 position in the holder.
Such a removably mountable ink container as
the one described above has been known to be provided
with a storage means capable of electrically storing
the information regarding the ink container itself
25 (for example, color of ink therein), in order to make
it possible to control the recording process of an ink

jet recording apparatus, based on the information



stored in the storage neans. The information stored in the storage neans is
read as the ink container is nounted into the ink jet recording apparatus.
In the case of an ink jet recording apparatus structured as 5 descri bed
above, the ink container must be connected, to the recording head so that
not only is an ink passage established between the ink container and
recordi ng head, but also, an information exchange channel nust be
establ i shed between the two. 10 As one of the nmeans for acconplishing the
above descri betdogbfeihsthéapaneagelLacdnoperriRat anforrppionastonedOi- 253087
di scl oses the following structural arrangenent; The electrical contacts of
an ink cont ather santdagbemehest iscakadoasathe dhkachaoltdénets iare di sposed on
the sane side so that as the ink container is nmounted into the hol der, the
el ectrical copuated dhtbothesidés jednrecardingnapparaituls.eath tbeher, and
al so, so that once they are placed in contact with each other, they are
kept in contaces@i Pli a0 dakhjeth&ecbyding appagahtat sthuchuaed ¢ anchori ng
claw, such as the one described above, of the ink container, with the

cor r espondi ngdgRERéPrAgakerVe . othet RakhgpaEpingrdmyetwben coraesgit@dor i ng cl aw
of the latching |ever, such as the above described one, of 25 the ink
cont ai ner, and©t kBecErFeTpfdngi h§adnERotPag DRI 8NdY dfeaoA@&r. In the case

of this structural arrangenent, the electrical_ contacts of the two sides 5
passage established between the ink container and

recording head, but also, an information exchange
channel must be established between the two.

10 As one of the means for accomplishing the
above described objects, Japanese .Laid-open Patent
Application 2001-253087 discloses the following
structural arrangement: The electrical contacts of an
ink container and the electrical contacts of a holder

15 are disposed on the same side so that as the ink
container is mounted into the holder, the electrical
contacts of both sides come into contact with each
other, and also, so that once they are placed in
contact with each other, they are kept in contact with

20 each other by the engagements between the anchoring
claw, such as the one described above, of the ink
container, with the corresponding anchoring hole of
the holder, and between the anchoring claw of the
latching lever, such as the above described one, of

25 the ink container, and the corresponding anchoring
hole of the holder. 1In the case of this structural

arrangement, the electrical contacts of the two sides



are automatically connected as the ink container is mnmounted into the

hol der, elimnating the need for a nechani smdedicated to the connecti on,
or the need for perform ng a procedure dedicated for the connection. 5
Therefore, this structural arrangenent is $dvantageous fromthe standpoint
of operational efficiency. In conparison, the structural arrangenent

di scl osed in Japanese Lai d-open Patent Application 2001-253087 suffers from
the follow ng problens. That 10 is, if the latching | ever of the ink

cont ai ner andatBeautbmatticaallyceshaetteal ashenbolidrr contaipereqeal in
resiliency, for exanple, if the contact pressure of the electrical contacts
I s greater thaduhhedf ante thenavaded , bgltihénaeinh e¢heynekd fexd a chi ng

| ever, the 15 latching lever is excessively defornmed, failing thereby to
keep the i nk meghandiem dedticatpdedet ¢hei cetinegtdioni, onri theemeedoifoxhe
direction in which the force generated by the latching | ever acts on the

i nk cont ai ner pe¥fiermfingea procedpresideddcatied fox ithe zOnpecddga.on the ink
contai ner side and the ink passage on the recording head side becone

m sal i gned® at Thegefpaent thasegémuchyrafe agppngarenito fhsb &dvgniageosy

supplied, and/or allowing ink to leak fromthe joint. It is also possible
t hat the cont &&PmpithesgitangPoisdnofsopgrationald; eAficdgngdt-s on the ink
contai ner side and holder side will becone unstable, failing thereby to

remai n properly conneckfedMPaELFAN ofthe hFYGYIral arrangement

disclosed in Japanese Laid-open Patent Application
2001-253087 suffers from the following problems. That
10 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
15 latching lever is excessively deformed, failing
thereby to keep the ink containér in the predetermined
position in terms of the direction in which the force
generated by the latching lever acts on the ink
container. Therefore, it is possible that the ink
20 passage on the ink container side and the ink passage
on the recording head side become misaligned at the
joint, preventing thereby ink from being properly
supplied, and/or allowing ink to leak from the joint.
It is also possible that the contact pressure between
25 the electrical contacts on the ink container side and
holder side will become unstable, failing thereby to

remain properly connected in terms of electrical



conduction. As the solution to the above described problens, it is possible
to place the electrical contact portion on the bottom surface of the ink 5
container in the same manner as the one disclosed in Japanese Lai d-open

Pat ent Application 2-178050. According tq Japanese Laid-open Patent
Application 2-178050, the ink jet recording head is integral with an ink
container, and is renovably nountable in the 10 carriage of the ink jet
recordi ng apparatus. Its electrical contacts through which recording
signals are tomaasotiord to the recording head fromthe main assenbly of
the recording apparatus are attached to the bottom surface of the recording
head, and the 15 corr @éspdhe e lsuirifosc ¢ooftheh@aboaner idegerifad, as the
recording head is nounted into the carriage, the electrical contacts of the
recordi ng heaproblemsnt bt tenpastibdehtohplatecthecealectmigafl of the
carriage, and then, keep sliding thereon while the recording 20 head is
moved (pi vot abEbpracht portioni anl thesbetsamoaurineecafr thgeinkherefore, the
el ectrical contacts of the recording head and the electrical contacts of
the carrifgecapsappereincshficéamg MANREEN8Sofhe| eBer Adgrlogefddadti vity.

Thus, it seens reasonable to the_adopt _25_the de5|gn of the electrical
j oi nt betmeenJFHE“P&SOPEFHQ°H§8dpéﬁ8nEaAPPé§€aHF?EI Séaap§03apanese

Lai d- open Patent Aggllcatlon 2- 178050 &o t he de5|g Y4
According to Japanese Laid-open Patetit Appllcatlon

2-178050, the ink jet recording head is integral with
an ink container, and is removably mountable in the

10 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

15 corresponding surface of the carriage. Thus, as the
recording head is mounted into the carriage, the
electrical contacts of the recording head come into
contact with the electrical contact of the carriage,
and then, keep sliding thereon while the recording

20 head is moved (pivotally) into its final position on
the carriage. Therefore, the electrical contacts of
the recording head and the electrical contacts of the
carriage are better connected in terms of electrical
conductivity. Thus, it seems reasonable to the adopt

25 the design of the electrical joint between the
recording head and carriage disclosed in Japanese

Laid-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 transmtted. However,

el ectrical contacts are electrically 5 conductive nenbers formnmed of
relatively rigid netallic substance, and jherefore, applying a | arge anount
of pressure to electrical contacts, and/or causing electrical contacts to
slide on each other while applying a |arge anount of pressure, in order to
10 ensure that the electrical contacts of an ink container and the

el ectrical coghackseetribaingbintapeewbey A8NMBHhR &ahtafiaeiroankdy aconnected in
terns of electrical conductivity is unwise fromthe standpoint of the
preventi on of reberdanggrehd,t harehght whish theconkaevatandetirhe durability of
the electrical contacts. In other words, the amobunt of the pressure to be
applied to thénfbematioal isorlactsitalégsturantihdttelle el ectrical contacts
of the ink container are kept satisfactorily connected to the electrical
contacts of 20 the naiHowsssgnblelenistided auntachs tdi® €lectitiecaldni numto
be effective. Thus, it is unwise to adopt the technol ogies disclosed in
Japanese Lai dcopdnctpyeemembpgplsi §armed 2f£1¥8080iveidond gidy meddilfliicat i on.

In particular, in the case that an ink container is 25 renovably attachabl e
to a recordi nfuheiancehepad $hemefopgsspPPLyingt Ralaggename@undk ofont ai ner is

attached or renoved, the tip of the ink outlet of the ink 8
pressure to electrical contacts, and/or causing

electrical contacts to slide on each other while
applying a large amount of pressure, in order to

10 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

15 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
electrical contacts of the ink container are kept
satisfactorily connected to the electrical contacts of

20 the main assembly must be optimum, that is, the
minimum to be effective. Thus, it is unwise to adopt
the technologies disclosed in Japanese Laid-open
Patent Application 2-178050 without any modification.
In particular, in the case that an ink container is

25 removably attachable to a recording head, there is the
possibility that when an ink container is attached or

removed, the tip of the ink outlet of the ink



container will conme into contact wwth the electrical contacts of the main
assenbly, and wets them Further, should ink |Ieak fromthe joint between
the ink outlet of the ink container and the ink inlet of the main 5
assenbly during the nounting of the ink coptainer, it is very likely that
the ink having | eaked fromthe joint will reach the electrical contacts,
because the electrical contacts are attached to the bottom surface of the
i nk container. 10 SUVMARY OF THE | NVENTI ON Thus, the primary object of the
present inveobhbainertwiiliiprome antoqobdtaoht wibbr thavedgcirilcadui d out | et
and an information storage nmeans of a 15 contact type, in order to nake it
easi er to nouabnbvactdi efiothe, mainpheseinhlyheastr wetar thefn.t hBuntbeénni sm for
nmounting it, nore reliable and accurate in terns of its position relative
to a device tshehldhink leakctmomctbd, joink| betwaenhshgndnit ovftliedr ce
necessary to 20 nmount it, and also, nore reliable in ternms of the
connecti on bepfethei ink| cqntainer| andatibet hek| igdps oifnthe §aIA device to
which it is connected, and the electrical connection between its

i nformati oh sR&FERRLYnERRIngnhenBoPRtérFaPfokhst dRkgEoRESAREST. tite devi ce
25 to which it is connpected. Another object of the present invention is to
provi de a str&€tYPEY iKgAYekbBAL £BP AnK; Havdng leaked from the

joint will reach the electrical contacts, because the
electrical contacts are attached to the bottom surface
of the ink container.

10

SUMMARY OF THE INVENTION .

Thus, the primary object of the present
invention is to improve a liquid container having a
liquid outlet and an information storage means of a
15 contact type, in order to make it easier to mount or
dismount, simpler in the structure of the mechanism
for mounting it, more reliable and accurate in terms
of its position relative to a device to which it is
connected, smaller in the amount of force necessary to
20 mount it, and also, more reliable in terms of the
connection between its liquid outlet and the liquid
inlet of a device to which it is connected, and the
electrical connection between its information storage
means and the information storage means of the device
25 to which it is connected.
Another object of the present invention is to

provide a structural arrangement for a liquid



container, which is superior, in terns of |eak prevention, to the
structural arrangenent for a liquid container in accordance with the prior
art. According to an aspect of the present invention, 5 there is provided a
l'iquid container detachably nountable to a nounting portion of an
apparatus, the nounting portion including a first |ocking portion and a
second | ocking portion, said liquid container including a casing for
containing liquid and a supply 10 port for supplying the liquid to an ink

j et head, saidontafned,cehiehnés sapprisirngia terms efigagiakg porti on
provided at a first side of said casing and engageable wth the first

| ocki ng portipnevenséonndtentjhegi sgruptnradnaprengdmentpfosed flaguidecond
side of said 15 casing which is opposite said first side, said second
engagi ng port fontbéney éngageabdenget Withetbecpmdor| exki.-ng portion; a
supporting nmenber for displaceably supporting said second engagi ng portion;
a contact contact ablAceerdingrberanprasperet oh the ppesenhgipvepsieoheon to
permt information display nmeans to display information relating to said

| i quid cont ai AiBerewhksr Bravidgdd asdggrgdpsrptadngrsgesaghpRly third si de of
said casing which is between said first side and said second side, and
sai d contact MeuptaBdecdoad HoUBLARE POTtdgProRfpaPweERATAYSsedB®d si de and

said third side. A liquid_container, structured ﬁesinibed abgve i s nounted,
in the follompﬂﬁnﬁﬁﬁﬁe orﬁﬁpB in uding a first locking portion and

a second locking portion, said liquid container
including a casing for containing liquid and a supply

10 port for supplying the liquid to an ink jet head, said
ligquid container comprising a first engaging portion
provided at a first side of said casing and engageable
with the first locking portion; a second engaging
portion provided opposed to a second side of said

15 casing which is opposite said first side, said second
engaging portion being engageable with the second
locking portion; a supporting member for displaceably
supporting said second engaging portion; a contact
contactable to a member provided in the mounting

20 portion to permit information display means to display
information relating to said liquid container, wherein
said supply port is disposed in a third side of said
casing which is between said first side and said
second side, and said contact is disposed at a corner

25 region between said second side and said third side.

A liquid container structured described above

is mounted, in the following manner, into a



predeterm ned |iquid contai ner nount of a device to which the liquid
container is to be attached: First, a liquid container anchoring first
portion on the external surface of one of the lateral walls of the 5 liquid
container is to be engaged with a |iquid locontainer anchoring first portion
of the liquid container nount, and the Iiquid container is to be pressed
by its opposite wall fromthe wall having the liquid outlet. As the liquid
container is pressed, the 10 liquid container noves into the liquid

contai ner noupted¥béliRihnOlaligai@beshtdheet i vl Cont @i geviaachering first
portion. It is ensured by the resiliency of the latching Iever of the
l'iquid contaiwgichhehet Deqhiquient&néni 161 tdSb@cstt abrbY : PPSirkitonad
relative to the 15 liquid container nmount and retained there. Providing the
| at chi ng | evelighifiheohtainércanthbntingwihs® podifubn 6anthener anchoring
second portion engageable wth the |iquid container anchoring portion of
the |iquid cextarnal suunfiacéuofhenecoSutikre labérabewhlyini df2@heont ai ner is
accurately positioned relative to the 1liquid container nount, and nakes it
easi er to sroubiquidecontaiverohnsatoecbe éngaped, withce lhgulidqui d contai ner
Is accurately and reliably positioned relative to the 25 |iquid container
hol der (nount¢ontaineneahchoringufizst pérthen| ofutbecdhmguider i s positioned
between the Ilateral wall of the liquid container, on the external 11
container mount, and the liquid container is to be
pressed by its opposite wall from the wall having the
liquid outlet. As the liquid container is pressed, the
10 liquid container moves into the liquid container mount
while rotating about the liquid container anchoring
first portion. It is ensured by the resiliency of the
latching lever of the liquid container that the liquid
container is accurately positioned relative to the
15 1liquid container mount and retained there. Providing
the latching lever of the liquid container with a
liguid container anchoring second portion engageable
with the liquid container anchoring portion of the
liquid container mount further ensures that the liquid
20 container is accurately positioned relative to the
liquid container mount, and makes it easier to mount
the liquid container.
Further, since the liquid container is
accurately and reliably positioned relative to the
25 liquid container holder (mount), and the liquid outlet

of the liquid container is positioned between the

lateral wall of the liquid container, on the external



surface of which the |liquid container anchoring portion, which serves as
t he above described rotational center, is |ocated, and the opposite
| ateral wall of the ink container, the possibility of s liquid | eakage is

m nimzed by the synergetic coordinationlof the force generated by the

contact pressure between the liquid outlét of the liquid container and the
liquid inlet of the liquid container nount side, and the force generated by
the resiliency 10 of the latching lever of the liquid container. In

addi tion, thesgtestei 68l wadBhaehe 0ighlle cbnteinsii encrbeinge neans are
di sposed on the corner portion, or the edge, between the lateral wall of

the liquid cpeteion WAYthgskheeki aui dheuabeveaddsthebed | ateral wall of
the liquid contai ner upon which the force generated by the resiliency of
the | atchi ng rbeseionallsceiberef aselotheedl eahdi theé oppbvadte of the
i nformati on storage neans cone into contact with the electrical contacts on
the liquid cohatenel weldepf2@hei deki poptladbery bhéopesshbipidyess f or
nounting the 1liquid container in the rotational nmovenent is conpleted. In
ot her words, Lhduafledepkoge dsnmipimiged dhetheqsydergaticner and the
el ectrical contacts of the |iquid container hol der side are placed in
contact 25 wi cpordinasiper obythrefonne genpoatedkby tbecegptacthe |iquid
outlet of the liquid container with the ink _inlet of the Iiguid cont ai ner
hol der. Ther ePEPESUKEt bgEween the liquid outlet of the liqui

container and the liquid inlet of the liquid container

mount side, and the force generated by the resiliency

10 of the latching lever of the liquid container.

In addition, the electrical contacts of the
information storage means are disposed on the corner
portion, or the edge, between the lateral wall of the
liquid container having the liquid outlet and the

15 lateral wall of the liquid container upon which the
force generated by the resiliency of the latching
lever acts. Therefore, the electrical contacts of the
information storage means come into contact with the
electrical contacts on the liquid container holder

20 side immediately before the process for mounting the
ligquid container in the rotational movement is
completed. In other words, the electrical contacts of
the liquid container and the electrical contacts of
the liquid container holder side are placed in contact

25 with each other by the same action taken to couple the

liquid outlet of the liquid container with the ink

inlet of the liquid container holder. Therefore, not



only are the electrical contacts on both sides are placed in contact with
each other in the preferable condition, but also, the anpbunt of force
required to nount the liquid container is substantially smaller 5 conpared
to that required when the liquid container,in accordance with the prior art
I's mounted. Further, the [latching |ever Esupporting menber) is structured
so that its surface facing the wall of the liquid container holder is
tilted in such a manner that the 10 closer a given point of the surface is
to the wall obnlyharki g¢hiedegertaiican kevitagtshenl bethd sddesclaret he cl oser

t he given point of the surface is to the wall of the liquid container
havi ng the | apdhiced hiaveontaed wilth lkelagh othemt dnneheampdelflea-adblgui d
cont ai ner holder 15 are structured so that as the liquid container is
nount ed i nto cthediitdond bartt ailiser, thledamounlie ofr Goaicieoraiquineddt of t he

liquid container about the |Iiquid container anchoring first portion can be
utilized as tmoungvdheadtigwid icontlaiiclert ie Isudpsitandadliyl emalderhe poi nt of
action. Therefore, if the Iliquid container is released before the |iquid

cont ai ner ancltompagedefondhedr reghiged whenatdlei Agquidy sond@iplieat diny engages
with the liquid container anchoring second portion of the liquid container
mount 25 (hol @ecprdaneel wiitihd thenPailear arg dsppeynkesar dFBythas. tBaction
force, infornin% t herefore an operator of the .inconpletion of the Iiquid
cont ai ner noud@tE§iRgodeyer (supporting member) is structured so

that its surface facing the wall of the liquid
container holder is tilted in such a manner that the
10 closer a given point of the surface is to the wall of
the liguid container having the liquid outlet, the
closer the given point of the surface is to the wall
of the liquid container having the latching lever, and
the liguid container and the liquid container holder
15 are structured so that as the liquid container is
mounted into the liquid container holder, the
rotational movement of the liquid container about the
liquid container anchoring first portion can be
utilized as the lever action, in which the liquid
20 outlet is the point of action. Therefore, if the
liquid container is released before the liquid
container anchoring second portion of the latching
lever completely engages with the liquid container
anchoring second portion of the liquid container mount
25 (holder), the liquid container is popped upward by the
reaction force, informing therefore an operator of the

incompletion of the liquid container mounting process,



ensuring thereby that the liquid container is conpletely nounted. Further,
the information storage neans is disposed on the aforenentioned sl anted
wall, that is, the corner portion, of the liquid container. 5 Therefore, as
the liquid container is nounted into the 14iquid container nount (holder),
the information storage nmeans is positioned at a |level which is a step

hi gher than the bottomwall, that is, the wall having the liquid outlet, of
the liquid container. Therefore, 10 even if liquid |eaks through the liquid
outlet, the enburdag thezedbyagbatedhe Wiglddbeoptetieeredsfromthe effects
of the leak. As described above, the present invention nakes it possible to
make a |iqui dcowpilaitedy, mekingied.1sFanther| i the dinfermatien akorager mati on
storage neans having el ectrical contacts, sinpler in the nechanism for
nmounting it i Re8nEhas| A4gPesednrai hbe abgremgptiongdyisdantednwiadd it is
attached, sinpler in the procedure for nounting it, nore reliable and
accurate 20 i AhBésifi-odPeg COTRERL BPILAORNe O&nbhft 1dAVAG, CONtRdOEIsary to
nmount it, and better in the state of . connection between its liquid outlet

and the |iYjui dNeFRELT of a8 §B¢i ddAddnmrBRainers it MRURdGdaddtihdNest at e of

contact between the electrical contagts_qf 25 its i.nformati.on storage neans
Cod the o oot ilgd BoRtaineT ot dboideria R AREO T A chad

Further, the present HIL3L' 4" pe3R +3bhUG! Ui®a?1te1 which is a step

higher than the bottom wall, that is, the wall having
the liquid outlet, of the liquid container. Therefore,
10 even if liquid leaks through the liquid outlet, the
information storage means would be protected from the
effects of the leak.
As described above, the present invention
makes it possible to make a liquid container, which
15 has a liquid outlet and an information storage means
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
20 in positioning, smaller in the amount of force
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
25 its information storage means and the electrical
contacts of the device to which it is attached.

Further, the present invention can structure a



conmbi nation of a liquid container and the liquid container nount of a
device to which the liquid container is to be attached, so that its

el ectrical contacts are protected fromthe liquid | eakage from 5 the
liquid container. These and other objects,, features, and advantages of the
present invention will becone nore apparent upon consideration of the
follow ng description of the preferred enbodi nents of the 10 present

i nvention, taken in conjunction with the acconpanying draw ngs. BRI EF
DESCRI PTI ON CeombEnRRAYANGS ki gliaid tenBapfespandi vheviewudld the ink 15
container in the first enbodi mrent of the present invention, as seen from
t he bottom si denthigetremoilfa) ofind Aebicar eoswHechAndhboltiqoid an Vi ews,
respectively, of the ink container shown in Figure 1. 20 Figure 3 is a
schemati c sectpotalinereiwsotot he atmhcbedt aspethaboitsi elBicgorieal, at pl ane
parallel to the side walls of the container. Figure 4 is a schematic
drawi ng for skowntagtst awresprotecgtedoffromethekliquidi Aeakagenttromol der) of
25 the main assenbly of an ink jet recording apparatus, and the procedure
for nmounti®hg the lAakuddncahtadnemt-o the ink contai ner nount (holder). 15

Figure 5 is a perspective view of an exanple
These and other objects, features, and

advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the

10 present invention, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of the ink

15 container in the first embodiment of the present
invention, as seen from the bottom side.

Figures 2(a) and 2(b) are side and bottom plan
views, respectively, of the ink container shown in
Figure 1.

20 Figure 3 is a schematic sectional view of the
ink container shown in Figure 1, at plane parallel to
the side walls of the container.

Figure 4 is a schematic drawing for showing
the structure of the ink container mount (holder) of

25 the main assembly of an ink jet recording apparatus,
and the procedure for mounting the ink container into

the ink container mount (holder).



of a recording head unit structured so that the ink container in the first
enbodi nent of the present invention can be renovably nountable. 5 Figure 6
is a perspective view of the set of ink containers renovably nmountable in
the recording head unit shown in Figure { Figure 7 is an external
perspective view of an ink jet printer in which a recording head and an ink
10 container are nounted to record. Figure 8 is a perspective view of the
ink jet printer shown in Figure 7, the main assenbly cover of which is

open. Figure 9 is a pgigpeet isvasyiacWedlpacteiveokiek oflanc @Xakipley S
different fromthe set showmn in Figure 6. Figure 10 is a perspective view
of one of theofivdi feedriengi haadotinibestnctaoneédi ser thatt bref inkt

enbodi ment. Figure 11 is a perspective view of another 20 nodified version
of the ink coobtmtaknerniththéi firsteebbddiment &fgthespt@ant- 12(c) are
schematic drawi ngs for describing the another structural arrangenent and

t he procedureifventiast canl b¢ pemevahyyamounkabBbecontai ner into the
predeterm ned position in the recording head unit. Figure 13 is a schenmatic
side viewof the ink Fdgumentbailsed iperspectdiveeviiedi wdntthef sefe qff esent

ink containers removably mountable in the recording
head unit shown in Figure 5.

Figure 7 is an external perspective view of an

ink jet printer in which a recording head and an ink
10 container are mounted to record.

Figure 8 is a perspective view of the ink jet
printer shown in Figure 7, the main assembly cover of
which is open.

Figure 9 is a perspective view of a set of ink

15 containers different from the set shown in Figure 6.

Figure 10 is a perspective view of one of the
modified versions of the ink container in the first
embodiment.

Figure 11 is a perspective view of another

20 modified version of the ink container in the first
embodiment.

Figures 12(a) - 12(c¢) are schematic drawings
for describing the another structural arrangement and
the procedure for elastically pressing an ink

25 container into the predetermined position in the
recording head unit.

Figure 13 is a schematic side view of the ink



I nvention. Figure 14 is a sectional view of the ink container, and the ink
contai ner nount (holder) 5 therefor, in another enbodi nent of the present
invention. Figure 15 is a schematic sectional view of one of the nodified
versions of the ink container nount (holgfr) in the first enbodinent, at a
pl ane parallel 10 to the side walls thereof, showi ng the structure thereof.
Figure 16 is a schematic sectional view of the ink container nount (holder)
i n anot her enbodinment, at a plane parallel to the side walls thereof,

showi ng 15 t heofitatifieur &nt AAbeéher Empodéméniti 6fathecprresantvi ew of the ink
contai ner accorting to a further enbodi nent of the present invention. 20
DETAI LED DESCeRh#PéhGhlo6F THE PREFERRED EMBODI MENTS Hereinafter the preferred
enbodi ments of the present invention will be described with reference to

t he appended dr awi ngs.Filgunehilst sige@ faegdtiiamal ndtewordfy tdoesid6 recor di ng
mean a process for formng various kinds of images, whether the inmages have
a neani ng or montadnerwhenfdether inkt cohgaiinegemoung \(holdlea) that is, 17
whet her or not the inmges can be detected by the human eye. In other words,
it nmeans the ﬁhgggggrﬁoﬁnfgpqthgr embodiment of the present

invention.

Figure 15 is a schematic sectional view of one
of the modified versions of the ink container mount
(holder) in the first embodiment, at a plane parallel

10 to the side walls thereof, showing the structure
thereof.

Figure 16 is a schematic sectional view of the
ink container mount (holder) in another embodiment, at
a plane parallel to the side walls thereof, showing

15 the structure thereof.

Figure 17 is a sectional view of the ink

container accorting to a further embodiment of the

present invention.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter the preferred embodiments of the
present invention will be described with reference to
the appended drawings.

In this specification, not only does

25 recording mean a process for forming various kinds of
images, whether the images have a meaning or not, or

whether or not the images are visible, that is,



various kinds of images, including the process of treating recording nedium
itself. s The neaning of "recording nedium is not Ilimted to the paper
used by an ordinary recording apparatus. That is, it includes a much w der
range of medium for exanple, fabric, plastic, film netallic plate,

gl ass, ceram c, lunber, leather, etc. In other 10 words, it neans anything
on which an image can be forned with the use of ink. Hereafter, "recording
medi um' may sonetines be referred to as "paper"”. Further, "ink" or "liquid"
shoul d be as whéehgr omt @abpr ¢hed imagekecahove deterkitldd byeamhienunfanls
recordi ng. They include any liquid which can form inmages, that is,
meani ngf ul anéyeeaningbtBerpworésnsit meamnsrtl¢ procedsnforeflommingand/ or
can treat ink itself or recording nmedium (for exanple, inprove inmages in
terns of fixaviasdouguklinds ofolimages ,ddneclughipgt theupaividestsy ofetc., by
solidifying coloring ingredient of ink deposited onto recording nedium. 1.
First Enbodi m¢meating reicotdingi medimmgdtselfi.s a perspective view of the
ink 25 container in the first enbodi nent as seen fromthe bottom side, and
Figures 2(%) and 2(b) Bhe meaming®f boraending median'ofis heot nk cont ai ner
in the first 18 enbodinent. Figure 3 is a sectional view of the ink

cont ai ner, atlémﬂﬁ§ﬁetﬁaﬁ§ﬁlgapﬁﬁ useds bye aflgPrdipary recording

apparatus. That is, it includes a much wider range of
medium, for example, fabric, plastic, film, metallic
plate, glass, ceramic, lumber, leather, etc. In other

10 words, it means anything on which an image can be
formed with the use of ink. Hereafter, "recording
medium" may sometimes be referred to as "paper".

Further, "ink" or "liquid" should be as widely

interpreted as the above described meaning of

15 recording. They include any liquid which can form
images, that is, meaningful and meaningless patterns,
can treat recording mediums, and/or can treat ink
itself or recording medium (for example, improve
images in terms of fixation, quality, color

20 development, durability, etc., by solidifying coloring
ingredient of ink deposited onto recording medium).
1. First Embodiment
1-1 Ink Container

Figure 1 is a perspective view of the ink

25 container in the first embodiment as seen from the

bottom side, and Figures 2(a) and 2(b) are side and

bottom plan views of the ink container in the first



the ink container. It should be noted here that in the follow ng
description of the preferred enbodi nents of 5 the present invention, the
front surface of an ink container neans the surface which a user faces to
operate the apparatus (to nmount or disnou ink container, or the like
operation). The ink container 1 in this enbodinent has a 10 supporting
menber (latching lever) 3 attached to the bottomof the front surface. The
| atching lever 3 is an integral part of the ink container 1, and is forned
of resin. |t esbbainedtw thigheecdniqi acse@tdmedl ofiew hefi theconkai ner 1. It
I's structured so that it can 15 be elastically defornmed toward the contai ner
proper of theontkhinemt aatea planet paradRedombather sideswadlst ef i nto the

i nk container nmount (which hereinafter may sonetines be referred to as

hol der) of a tbeoddkngondppaeat.usItoshasldhee| natedprenei thatsinatheed out.
20 The ink container nmount of a recording apparatus will be described

| at er. The i nifoddawingedescaipdilens ofi the pzedesrzednémpodimeniten®fs and 6,
whi ch engage with the counterparts of the ink container holder. The first
and second® pr §pecPresent inyestica. sbegt £gonhk sHrfpgek of5aandnkr ont sides,
respectively, of the ink container 1. In this enbodiment, the second

proj ection 6 CONAALNER BgARS 3Rer syrface WRichi Aguse¥efagesTRO ink 19
container 1 is secuyrely anchored to the ink container holder by the

engagenent bePREEARtENE &p@gﬁqﬁg§ 4 to,gount or dismount ink

container, or the like operation).
The ink container 1 in this embodiment has a

10 supporting member (latching lever) 3 attached to the
bottom of the front surface. The latching lever 3 is
an integral part of the ink container 1, and is formed
of resin. It is formed with the container proper of
the ink container 1. It is structured so that it can

15 be elastically deformed toward the container proper of
the ink container 1 as the ink container 1 is mounted
into the ink container mount (which hereinafter may
sometimes be referred to as holder) of a recording
apparatus, or as the like operation is carried out.

20 The ink container mount of a recording apparatus will
be described later. The ink container 1 also has first
and second projections 5 and 6, which engage with the
counterparts of the ink container holder. The first
and second projections 5 and 6 are located on the back

25 and front sides, respectively, of the ink container 1.
In this embodiment, the second projection 6 is an

integral part of the latching lever 3. The ink



6 of the ink container 1 and their counterparts of the ink container

hol der. The procedure for nounting the 5 ink container 1 into the ink

contai ner holder will be described |later referring to Figure 4. The bottom
wal | of the ink container 1 is provided yith an ink outlet 7 through which
ink is released. The ink outlet 7 couplés with the ink inlet 10 of a
recordi ng head as the ink container 1 is nounted into the ink container

hol der. The recording head will be described |ater. The corner portion of

the ink cont@dmeiideeres tdecirony @mchdedd ors wetd sigk ébgtatastai ner 1
nmeet is shaped as if it were chanfered; is the front and bottomwalls are

connect ed w thoXdes!|mynt €tte véridadeifent Hee tingdre tHe Wireiecsionsighl ynd5. The
angle of this slanted wall is roughly the sanme as the angle at which the

| at chi ng | eves &f ettienisk feamtaimer bbtamwdn dieihecdumtérpartacef fhet hi s
slanted wall 20 130, an information storage nmedium 104 and a circuit board
100 are att actmkl.cdieaiménrinmtden. stlheagaorediune £o04 mehworteing hishe nf or mat i on
about the ink container itself. The circuit board 100 has mnultiple contact
pads 102 &s elmte¢ontdinemthcinte| the rink|¢onisinemiretderewiblt be connect or
of the holder. In the case of the ink container shown in Figure 3, the

i nf or mati on siesemtbeddlaken orefiRErsRe| €@ K 9wre0t- protective seal ant after

it was attached to the circuit board 100.
The bottom wall of the ink container 1 is

provided with an ink outlet 7 through which ink is
released. The ink outlet 7 couples with the ink inlet

10 of a recording head as the ink container 1 is mounted
into the ink container holder. The recording head will
be described later. The corner portion of the ink
container 1 where the front and bottom walls of the
container 1 meet is shaped as if it were chamfered;

15 the front and bottom walls are connected with a
slanted wall 130, the angle of which is roughly 45°.
The angle of this slanted wall is roughly the same as
the angle at which the latching lever 3 extends from
the bottom of the front surface. To this slanted wall

20 130, an information storage medium 104 and a circuit
board 100 are attached. The information storage medium
104 stores the information about the ink container
itself. The circuit board 100 has multiple contact
pads 102 as electrical contacts electrically

25 connectible to the connector of the holder. 1In the
case of the ink container shown in Figure 3, the

information storage medium 104 was sealed with



Referring to Figures 2 and 3, the external surface of the slanted wall 130
of the ink container 1, 5 to which contact pad 102 is attached, is one of
the surfaces of the ink container 1 which are not suitable as the surface
on which the ink container 1 is rested. |In other words, the contact pad 102
is attached to the surface of the ink cofitainer 1, which is not suitable 10
as the surface on which the ink container 1 is rested Therefore, attaching
t he cont act pad 102 to the external surface of the slanted wall 130 is

expedi ent ggbttt%‘étib%”QQQtL%tOBf%%V?Lgt bvB% ggggcﬁeﬁr eBl ¢leas an

acci dent al ge to the contact pad 1 Itron, 15 providing the ink
container 1 mbagchgtsbgbgatqdomall 130 gives the bottomwall of the ink
chanber 11 a slanted portion, which will conceivably inpel the ink toward

the ink outlet 13, comdfdrtimy €t Hifurdd i A3 oy deedpunt of the
ink which fail to be 20 drawn out of the ink chamber 11. In this enbodi ment,

the angl e of thefabeniodd thealdlabied wall 130 tde €leseinkbatohbeihek gontai ner
1 is structured so that the ink outlet 7 thereof protrudes outward as
shown in F gute #%hitche cohanicedpad wekl is3atdaehedqt igommel B0 thent act with
the surface of a desk or the |like on which the ink container 1 mght be
pl aced, whet hsurtflaeeisnbfcchieain&r cbntaipleacaédwhichoarehaodeskiidabillee | i ke so
that the wall having the ink outlet faces downward, or the latching | ever 3
as the surface on which the ink container 1 is rested.
In other words, the contact pad 102 is attached to the
surface of the ink container 1, which is not suitable
10 as the surface on which the ink container 1 is rested.
Therefore, attaching the contact pad 102 to the
external surface of the slanted wall 130 is expedient
from the standpoint of preventing such a problem as an
accidental damage to the contact pad 102. In addition,
15 providing the ink container 1 with this slanted wall
130 gives the bottom wall of the ink chamber 11 a
slanted portion, which will conceivably impel the ink
toward the ink outlet 13, contributing to the
minimization of the amount of the ink which fail to be
20 drawn out of the ink chamber 11.
In this embodiment, the angle of the slanted
wall 130 is 45°. In the case that the ink container 1
is structured so that the ink outlet 7 thereof
protrudes outward as shown in Figure 3, the slanted
25 wall 130 does not come into contact with the surface

of a desk or the like on which the ink container 1

might be placed, whether the ink container 1 is placed



faces downward (obviously, this is only hypothetical because it is

I npossible to place the ink container in 5 this nmanner because of presence
of latching lever 3). Further, as will be described later in detail, an
angle of 45 is the best angle in that the,yertical and horizontal
conponents of the contact pressure between the contact pad 102 and the
connector 152 of the 10 hol der 150 best bal ance wth each other. The angle
of the slanted wall 130 nay be varied within a range in which the above
descri bed ef f @i teen deskexieahed 1ikidoweyvehati theoraildehaiviany athe
practicality, the amount of the deviation is desired to be within n5. 15
As the ink corinki Ratlet £avesnidednward,t b ithie ljatichiegporidveyr appar at us, it
beconmes possible for the contents (for exanple, expiration date of ink,
anount of i nifaicescdowawaard (obkicowlsdly, dhds, issably hypotdmiticdl i ng

vari ous aspects of inmage form ng process 20 related to ink container) of the
i nformati on stecapse gdiismipbssiie thoapd@cet ddhet dnkhecantiajrer rigeor di ng
apparatus. This information can be used by the ink jet recording apparatus
for various pihissamnnesr hecansiee of piresiemicer ot ilatahdgar diewen Hk) expi rati on
date of the 25 ink container 1 can be used to suggest that a user replace

t he i nk cont aif¥&ithen.n as gl epdassiibere lategodd fetadilurdn attri but abl e
to the discoloration of 22 the ink, and increase .in the viscositgngf t he

ink. The inf @98 &F Aegarditie et RaYG gt dhaheths Tertical

horizontal components of the contact pressure between
the contact pad 102 and the connector 152 of the

10 holder 150 best balance with each other. The angle of
the slanted wall 130 may be varied within a range in
which the above described effect can be expected.
However, in consideration of practicality, the amount
of the deviation is desired to be within 1i5°.

15 As the ink container 1 is mounted into the ink
jet recording apparatus, it becomes possible for the
contents (for example, expiration date of ink, amount
of ink in container, ink color, etc., usable for
controlling various aspects of image forming process

20 related to ink container) of the information storage
medium 104 to be transmitted to the ink jet recording
apparatus. This information can be used by the ink jet
recording apparatus for various purposes. For example,
the information regarding the expiration date of the

25 ink container 1 can be used to suggest that a user
replace the ink container 1 in order to prevent the

recording failure attributable to the discoloration of



can be used for informng a user of the insufficiency of the anmount of the
ink in the ink container, in 5 order to prevent the user fromsuffering from
the inconvenience of the interruption of a recording operation (ink
ejection) attributable to ink depletion, _during recording. Further, the

i nformati on regarding the color of the ifik in the ink container 1 can be 10
used for preventing unsatisfactory recording by informng a user of the
nmounting of an ink container containing ink different in color fromthe

i ntended onegphbnjigkhehnWOhderedseh inUthel HiGEBBEIEGN 02S thide in&Ovengdescri bed
in the informati on storage neans being 15 available to the recording

apparatus, it infop@atibhe regardingythebiramaiaifigghmeuaki bf r@eOHGkNg. As the
i nformati on storage nedium 104, various neans can be used, for exanple, a

nmagneti c medi can ae ugladtl ForbgdnEormimegdialmsedn ofl eblr it fFieizgeyredi um a
20 nechanical switch as a DIP switch, etc., in other words, any neans
capabl e of st ofi thei amornmit iodn thieatinkcdm hheedinkacgadaieescerin t sel f and an
ink jet recording apparatus by being placed in contact with the contact
portion ofstherdek jtet prevendi ftpeamsaratforom sFfEoringedrom ti@y be a fl ush
menory, or an instantly witable magnetic nmedium However, when it is
desired that ingonyenjencet jod ithieolnfeiranpsionagd mediegoriin®3 capabl e of
provi ding the recording apparatus with the information, but also, the
i nformati on feperagdon (ink ejection) attributable to ink depletion,
during recording. Further, the information regarding
the color of the ink in the ink container 1 can be
10 used for preventing unsatisfactory recording by
informing a user of the mounting of an ink container
containing ink different in color from the intended
one. In other words, with such information as the
above described in the information storage means being
15 available to the recording apparatus, it is possible
to always obtain a high quality recording.
As the information storage medium 104, wvarious
means can be used, for example, a magnetic medium, an
photo-magnetic medium, an electrical storage medium, a
20 mechanical switch as a DIP switch, etc., in other
words, any means capable of storing information that
can be exchanged between itself and an ink jet
recording apparatus by being placed in contact with
the contact portion of the ink jet recording apparatus.
25 Further, it may be a flush memory, or an instantly

writable magnetic medium. However, when it is desired

that not only is the information storage medium 104



recordi ng apparatus (for exanple, the amount of ink remainder, ink usage,
etc., estimated based on image 5 formati on data) can be witten into the
informati on nedium 104, or the information therein can be nodified or
erased, it is possible to enploy an EEPRQY (electrically erasable
programmable ROM. Referring to Figure 3, the internal space of 10 the ink
container 1 is divided into the ink storage chanbers 11 and 12. The ink
storage chanmber 11 is on the front side where the cartridge anchoring

| at chi ng | eveap@biedofi providibnar the 0becerdingaapparahusewdthhthei nk
storage chanber 12 is on the back side, and has 15 the ink outlet 7. The two
i nk storage chﬁﬁﬁéméthnanEUtlQlaﬁe Ebﬁnb%f@ﬁm@htengﬁramhﬁh@ 13. The ink
storage chanber 11 is an enp space in which nothing but ink is stored.
However, the Fﬁﬁ°§@bﬁﬁg@PEﬁ§ﬁﬁé$ E@OFsexéﬁﬁﬁ?etEh9 amonBl @ft Ankn i nk

absor bent nmenber 15 20 formed of sponge or the like, or conpletely packed
with fine flbé?made?ﬁe +nkeusaﬂa i kS s %?B%@ﬁtPﬂ Pﬂﬁedlﬂﬂ sM8B&ge chanber

12 by bein gsorbe é S absor # . _The ink absorbent
menber 15 ?Bwabéﬂﬁr 2FA ﬁ%ﬁa??v@erE§§u+%tByt ﬁelﬁﬁﬁﬁﬂ? 1A% he 25 range

whi ch th t t t f | eaki
trom the i nic BRRLERnG0 Lﬁ%?? Tne EHRGERR PBAmBERhCBRbP HRORAERBA ng f or ce

24 of the nenjsc 8 for i nk,_ejection nQz of the recordlng
head, and yet, £ ? ehoughl§o %Pgaﬁe t& eﬁbioy an EEEﬁOM

(electrically erasable programmable ROM).
Referring to Figure 3, the internal space of

10 the ink container 1 is divided into the ink storage
chambers 11 and 12. The ink storage chamber 11 is on
the front side where the cartridge anchoring latching
lever 3 and circuit board 100 are located, whereas the
ink storage chamber 12 is on the back side, and has

15 the ink outlet 7. The two ink storage chambers 11 and
12 are connected through a hole 13. The ink storage
chamber 11 is an empty space in which nothing but ink
is storéd. However, the ink storage chamber 12 is
completely filled with an ink absorbent member 15

20 formed of sponge or the like, or completely packed
with fine fiber, or the like, and ink is stored in the
ink storage chamber 12 by being absorbed into the ink
absorbent member 15. The ink absorbent member 15 is
for generating negative pressure by the amount in the

25 range in which the negative pressure is large enough
to prevent ink from leaking from the ink ejecting

portion, in coordination with the ink retaining force



the recording head to eject ink. The structure of the ink container 1 does
not s need to be limted to the above described one in which the internal
space of the ink container 1 is divided into the ink storage chanber
conpletely filled with the ink absorbentmpenber, and the ink storage
chanber which is nothing but an enpty space. For exanple, it 10 may be such
that virtually the entirety of the internal space of the ink container 1 is
conpletely filled up with the ink absorbent nenber. Further, instead of

enpl oyi ng an ppktAEsmeRestusBEbEbrRédain NEHEt iR £1E€6EL6R HBRGNAEI Ng Neans,
ink may be 15 directly filled into a pouch, which is forned of elastic

substance sucbfashéubbebrdifig neadl i engyyet, sharh esbaghntbhaldowection to
stretch the pouch wall so that its internal space increases. In such a
case, the neghti recbpdingi Regdnevatgdcbyihke tensile force 20 of the pouch.
Further, the ink container 1 may be in the formof an ink pouch, a part of
the wall of which i s Ther skduafturleasifi cheatieki gontaidewrhilclddes diatect |y
filled with ink. In this case, the negative pressure is generated by the
resiliencys of nefd &pabei timdked28opthei ahové déscrhkedonnei dvr whEght her, the
ink container 1 may be a conbination of a container proper and a pressure
adj ust nent nethaninternal sraapl ef phBe bnk-opntainer hhishdépddedas interna

pressure of container proper falls bel ow predetermned level). In
into the ink storage chamber completely filled with

the ink absorbent member, and the ink storage chamber
which is nothing but an empty space. For example, it

10 may be such that virtually the entirety of the
internal space of the ink container 1 is completely
filled up with the ink absorbent member. Further,
instead of employing an ink absorbent member as a
negative pressure generating means, ink may be

15 directly filled into a pouch, which is formed of
elastic substance such as rubber, the resiliency of
which acts in the direction to stretch the pouch wall
so that its internal space increases. In such a case,
the negative force is generated by the tensile force

20 of the pouch. Further, the ink container 1 may be in
the form of an ink pouch, a part of the wall of which
is formed of elastic material, and which is directly
filled with ink. In this case, the negative pressure
is generated by the resiliency of the elastic wall

25 portion of the ink container. Further, the ink
container 1 may be a combination of a container proper

and a pressure adjustment mechanism (for example,



this case,
t he cont ai ner

provided with an ink |evel

ink is directly stored in the entirety of the internal space of
proper, and the 5 internal pressure of the container proper
mai ntai ned at a predeterm ned | evel by the pressure adjustnment nechani sm
Referring to Figures 1 and 3, the bottomyall of the ink chanber 11 is

10 detecting portion 17, which is positioned so

S

that it opposes the ink renai nder detection sensor (which will be described
| ater) of the main assenbly of the recording apparatus when the ink
1 i sneAwalge vaidsien wassbnbpegns| ast hngegnmbddpmrestsurehefi nk r emai nder
15 anmpunt detection sensor is an optical sensor nmade up of a conbination of

cont ai ner

a light em ttcagtpdneroprapgérafaliighbeldovepredgteamined. l€veli)nk Eernmi nder
anount detection portion 17 is formed of transparent or

materi al .
apex angl

(whi ch wi

sem transpar ent

Mor §hd secpbiecaiink, ist digeick 1Yo stezefoim dheaeptidetn € shape and

es,

ki

Figures 4(a)

cont ai ner
cont ai ner

nou

is

10

15

20

25

etc., of which are predeterm ned so that when no ink is in
t he ink stora§Bechatsaenall srage Bakher congpanes prepery.r g fde i ght
emtting portion is accurately reflected to the |ight

adjustment mechanism.

Referring to Figures 1 and 3, the bottom wall
of the ink chamber 11 is provided with an ink level
detecting portion 17, which is positioned so that it
opposes the ink remainder detection sensor (which will
be described later) of the main assembly of the
recording apparatus when the ink container 1 is in the
main assembly. In this embodiment, the ink remainder
amount detection sensor is an optical sensor made up
of a combination of a light emitting portion and a
light receiving portion. The ink remainder amount
detection portion 17 is formed of transparent or
semitransparent material. More specifically, it is in
the form of a prism, the shape and apex angles, etc.,
of which are predetermined so that when no ink is in
the ink storage chamber 11, the beam of light emitted
from the light emitting portion is accurately
reflected to the light receiving portion (which will
also be described later).

1-2 Ink Container Mount (Holder)

Figures 4(a) - (c) are schematic drawings for

. . recei ving portion
35terealypressurepod thceCrntainernPreperailfer Mount (Hol der)

- (c) are schematic drawi ngs fqr 2 depicting the ink
WF&Pﬁéﬁﬁép)a&fatwéedﬁééﬁﬁﬁgﬁ& ﬁ&a&guﬁﬁt%hﬁnpﬁgﬁﬁPEﬁ t he ink



nount ed, and the procedure for nounting the ink container into the nount
(holder). 5 Generally, the recording head unit 105 is nmade up of the hol der
150 which renovably holds ink containers, and a recordi ng head 105a | ocated
under the bottomwall of the hol der 150., the ink container 1 is

i nserted into the hol der 150, the ink 10 container anchoring first and
second projections 5 and 6 of the ink container 1 engage with the ink
contai ner anchoring portions 155 and 156, respectively, of the holder 150

which is an igkpgetlingatheofinkheonead®hdirnioun€a¢honabr}Odrcempri sing the
recordi ng head 105a. As a 15 result, the ink container 1 is firmy anchored

to the hol deketb@diAy hbadsanett i iAtot RRAicAkthal eéhkl@énthinke ikecordi ng
head, which is |ocated at the bottom of the holder 150, couples with the

i nk outl et 7 mbuhliedi, nkndctheapmreced@inrer €akri mguhiiéngbyhaninkk passage

bet ween 20 the recording head 105a and ink container 1. Also during the

i nsertion of thetahkeroan&pon&helmonng ttheldewlder 150, the connector 152 of
t he hol der 150 cones into contact with the contact pad 102 on the outwardly
faci ng surface of the Ganexidllwodhe 1EEonting hiefd npids I %cls irrde
connection between the holder 150 and ink container 1. Next, the process

t hr ough whi chuPhefi fke2holdggt d5AewWhichsrgmevpbdyyhpddist idked rel ative to

the holder 150 as the ink container 1 is nmounted into the
containers, and a recording head 105a located under

the bottom wall of the holder 150. As the ink
container 1 is inserted into the holder 150, the ink

10 container anchoring first and second projections 5 and
6 of the ink container 1 engage with the ink container
anchoring portions 155 and 156, respectively, of the
holder 150 which is an integral part of the recording
head unit 105 comprising the recording head 105a. As a

15 result, the ink container 1 is firmly anchored to the
holder 150. At the same time, the ink inlet 107 of the
recording head, which is located at the bottom of the
holder 150, couples with the ink outlet 7 of the ink
container 1, creating thereby an ink passage between

20 the recording head 105a and ink container 1. Also
during the insertion of the ink container 1 into the
holder 150, the connector 152 of the holder 150 comes
into contact with the contact pad 102 on the outwardly
facing surface of the circuit board 100, establishing

25 electrical connection between the holder 150 and ink
container 1.

Next, the process through which the ink



hol der 150 will be described. Wien nounting the ink container 1 into the
recordi ng head unit 105, the ink 5 container 1 is to be inserted into the

i nk container conpartnent of the holder 150 from above (Figure 4(a)) so
that the ink container anchoring first prgjection 5 on the back surface of
the ink container 1 wll be inserted into the ink container anchoring first
10 portion 155, in the forma through hole, on the back wall of the hol der
150, and also, so that the ink container anchoring projection 6 of the

| at chi ng | evetonBalifsirs10hst peetdpetggposlitibnefr e8llavake @b the hol der 150
(Figure 4(b)). 15 Then, the ink container 1 is to be pressed down by the
top front endhofldekelbnkasonhai hak donmaihbe di Aiecmpbanteddiaizbedhey an arrow
mark P. As the ink container is pressed, the ink container 1 rotates in

t he directi onhphderaléd #wjlanber descrabedR, Whemn méweningobbheacinkoi nt

bet ween the ink container anchoring first projection 5 of the ink container
1 and the i nkcootsainemed anthothegrecezdiper head uB3toflOShe thel dak 150
serving as the center of rotation. As a result, the front side of the ink
cont ai ner 8 neoetadoarwdr ds2%5of het anseriadt hatbatkesiok epntiadnexk cont ai ner
1. Wile the ink container 1 is downwardly nnving as described above, the
| at chi ng | eveFoBPaxtmgats pdnttheghoddge 460t fEomnRrbeyRt AFdgure 4i(q))

el astically deformed .in the direction indicated by an arrow mark Cg because
so that the ink container anchoring irst projection

on the back surface of the ink container 1 will be
inserted into the ink container anchoring first

10 portion 155, in the form a through hole, on the back
wall of the holder 150, and also, so that the ink
container anchoring projection 6 of the latching lever
3 rests on the top edge of the front wall of the
holder 150 (Figure 4(b)).

15 Then, the ink container 1 is to be pressed
down by the top front end of the ink container 1 in
the direction indicated by an arrow mark P. As the ink
container is pressed, the ink container 1 rotates in
the direction indicated by an arrow mark R, with the

20 contact point between the ink container anchoring
first projection 5 of the ink container 1 and the ink
container anchoring first portion 155 of the holder
150 serving as the center of rotation. As a result,
the front side of the ink container 1 moves downward

25 faster than the back side of the ink container 1.
While the ink container 1 is downwardly moving as

described above, the latching lever 3 on the front



the front surface of the ink container anchoring second projection 6 of the
| atching |l ever 3 of the ink 5 container 1 remaining in contact with the top
front edge of the front wall of the holder 150, being therefore pressed by
the reaction force generated as the ink %Pntainer 1 is pressed. Then, as
the top edge of the ink container 10 anchoring second projection 6 of the

I nk container 1 is noved past the top edge of the front wall of the hol der
150, and brought to the hole 157 |ocated below the top edge of the front

wal | of the hglider o¥5@het hak kaoht¢hinerl eveis3ethasitaally sdebemed i n the
direction 1s indicated by a arrow mark Q due to its own resiliency,
snappi ng i nt oihhehkoldéréotioAs iadieatiktl, biyhan arepecinaeck 6 ,bdeesmse ocked
with the top edge of the hole 157 (top edge of hole 157 constitutes ink
cont ai ner anclibei figos¢csndfpoet ofntbe6)inkCovntashgr 3f@chbeingk cont ai ner
anchoring second portion 156 may be the top edge of the hole of the front
wal | of the Isecdnd pFOjectioni § of thesletsbdngedeyvear 3t o€ fthentinkwal | of
t he hol der 150 may be provided with a small rib or projection capabl e of
anchori ng % hecpngpdpeirod rzemgipfinghdni gRntanstawash thewtep fwenitnk cont ai ner
l1is inthe state shown in Figure 4(c), the ink container 1 is kept
pressured i n eAgehofi £bet Aroaitr wadilopf2ghe Bplderi dR0in®eddPed by an arrow

mark y) by the_ink container anchoring second portion 156, nore
therefore pressed by the Yeaction force generated as

the ink container 1 is pressed.
Then, as the top edge of the ink container

10 anchoring second projection 6 of the ink container 1
is moved past the top edge of the front wall of the
holder 150, and brought to the hole 157 located below
the top edge of the front wall of the holder 150, the
latching lever 3 elastically deforms in the direction

15 indicated by a arrow mark Q' due to its own resiliency,
snapping into the hole 157. As a result, the
projection 6 becomes locked with the top edge of the
hole 157 (top edge of hole 157 constitutes ink
container anchoring second portion 156). Obviously,

20 the ink container anchoring second portion 156 may be
the top edge of the hole of the front wall of the
holder 150 as it is in this embodiment, or the front
wall of the holder 150 may be provided with a small
rib or projection capable of anchoring the projection

25 6 of the ink container 1. When the ink container 1 is
in the state shown in Figure 4(c), the ink container 1

is kept pressured in the horizontal direction



specifically, the resiliency of the latching | ever 3 sandw ched between the
contai ner proper of the ink 5 container 1 and the font wall of the hol der
150. As a result, the back wall of the ink container 1 is kept in contact
with the back wall of the holder 150. As for the angles of the back walls
of the ink container 1 and holder 150, t¥e walls have only to be 10

I ntersectional to the direction in which the ink container 1 is kept
pressured by the latching |l ever 3. However, fromthe standpoint of the

level of pregispEgESoMi 1HaTBLELAt B AAXLLBY 3hask §) By PRSI Lhgned relative
to the holder 150, the walls are 15 desired to be perpendicular to the

direction in ¥bh€finéheahBKofPRGat886nd bSrkeph DPE&SSHELE by the latching
| ever 3. Further, as the ink outlet 7 of the ink container 1 couples with

the ink inletsg@dipicaiey, r ener g s910endy 16bathé heatbrshycleprasor bent
nmenber 20 in the ink outlet 7 cones into contact with the ink inlet of the

recordi ng heagad@bachbé@i ngtiveencbye conipatnéedprépern 6£sthé, ihke ink
container 1 is subjected to the pressure generated by the absorbent nenber
in the inl outbrtainen 1Lhandi thet fonti wdltav£dtRé hylaeralbow Mg kaz in
Figure 4(c), that is, the upward pressure. However, this upward pressure
gener ated by reseltnkthésbabknwvahidnbéfr the hekatedtdinéheli nk BBptcont ai ner
anchoring first portion 155 in engagenent w th the ink container anchoring
first portionis, cantact with the back wall of the holder 150. As
for the angles of the back walls of the ink container
1 and holder 150, the walls have only to be
10 intersectional to the direction in which the ink
container 1 is kept pressured by the latching lever 3.
However, from the standpoint of the level of
preciseness with which the ink container 1 is
positioned relative to the holder 150, the walls are
15 desired to be perpendicular to the direction in which
the ink container 1 is kept pressured by the latching
lever 3. Furthér, as the ink outlet 7 of the ink
container 1 couples with the ink inlet 107 of the
recording head 105a, the elastic ink absorbent member
20 in the ink outlet 7 comes into contact with the ink
inlet of the recording head 105a, being thereby
compressed. As a result, the ink container 1 is
subjected to the pressure generated by the absorbent
member in the ink outlet 7 in the direction indicated
25 by an arrow mark z in Figure 4(c), that is, the upward

pressure. However, this upward pressure generated by

the ink absorbent member is negated by the ink



t he i nk container anchoring second portion 156 in engagenent with the ink
cont ai ner anchoring second 5 projection 6. In other words, the state of the
ink container 1 shown in Figure 4(c) is the state of the ink container 1
at the conpletion of the nounting of thgiink container 1 into the recording
head unit 105. |In this state, the ink otdet 7 and ink inlet 107 are 10 in
contact with each other, and so are the pad 102 and connector 152. As
descri bed above, during the mounting of the ink container 1, the above

described reagbh¥ginéfr 8RcR6tSngNEihet i psreovhalvsr inTaggagementi f the ink
container 1 is released before the ink container 15 anchoring second portion
6 of the |atchity theeinB cengagrér wahthdédhengnkiesnt popeioanshoandg second
portion 156, in other words, before the nounting of the ink container 1 is
conpl et ed, thehenknkoobatatnet amchbrpong secoéndnpoheibnl d66 ih0 because of
the 20 pressure generated by the ink absorbent nmenber in the direction

i ndi cat ed by éehgagementnmuikhzthéhanki spntatnedi archpoangospoeehdt he i nk
container 1 upward, informng an operator of the inconplete nmounting of
the i nk cont abnefe¢tiandét hekefather efudd ngthdstate o thée toktainer 1 is
satisfactorily mounted. In addition, the fact that the surface of the ink
cont ai ner anchBtphBepolt EbAWB, iphFigurendiad iR tbhet atetwi of the 31 top

edge of the back wall of the holder 150, is tilted so that the closer to
t he bottom walipKofopkaipgk 1 at the completion of the mounting of

the ink container 1 into the recording head unit 105.
In this state, the ink outlet 7 and ink inlet 107 are

10 in contact with each other, and so are the pad 102 and
connector 152. As described above, during the mounting
of the ink container 1, the above described reactive
force acts on the ink container. Therefore, if the ink
container 1 is released before the ink container

15 anchoring second portion 6 of the latching lever 3
engages with the ink container anchoring second
portion 156, in other words, before the mounting of
the ink container 1 is completed, the ink container 1
will pop up from the holder 150 because of the

20 pressure generated by the ink absorbent member in the
direction indicated by the arrow mark z, that is, the
direction to push the ink container 1 upward,
informing an operator of the incomplete mounting of
the ink container 1, and therefore, ensuring that the

25 ink container 1 is satisfactorily mounted. In addition,
the fact that the surface of the ink container

anchoring portion 6, which remains in contact with the



container 1, that is, the wall having the ink outlet 7, a given point of
the surface is, the closer to the 5 contai ner proper the given point of the
surface is, also contributes nore or less to the upward force which causes
the ink container 1 to pop up if the ink _container 1 is released before the
conpletion of the nounting of the ink coftainer 1. 10 Al so when the ink
container 1 is in the state shown in Figure 4(c), the ink renai nder
detection portion 17, in the formof a prism of the bottomwall of the

i nk containertéﬁoeagéegfthﬁelB&ckewaundef tBBDHBL qdet e6bi, 0 sSeideqof the
mai n assenbly (holder 15 150) of the recording apparatus. Thus, it is

possi bl e for sbhenaeatnhel cibeelr gbt tB& bbedomr @ALLhe£! ikt in&M tting portion
to enter the ink renmainder detecting portion 17 in the formof a prism be
reflected (debheatiadyr hy tthatfiisst the fwacld afavireg pehié | bk 1dutbet 20,
reflected (deflected) by the second surface of the portion 17, and then,
enter the |ight gizea poigt pdr tthen sorfalte ssnsthe Thodescrtiobé&hiehe novenent
of the ink container 1, shown in Figure 4(c), which occurs during the 25
nmounti ng o t kentainegnpaioper Thienigdvenepodotr dfngheheadfaciet 1505, conpared
to the principle of action of a lever, the contact point between the ink
cont ai ner 32 adsoheontgibutels porei o 3est the thekupwardi deorce and the ink

container anchoring first portion of the
which causes the ink container 1 to pop up if the ink

container 1 is released before the completion of the
mounting of the ink container 1.

10 Also when the ink container 1 is in the state
shown in Figure 4(c), the ink remainder detection
portion 17, in the form of a prism, of the bottom wall
of the ink container 1 opposes the ink remainder
amount detection sensor of the main assembly (holder

15 150) of the recording apparatus. Thus, it is possible
for the beam of the light emitted from the light
emitting portion to enter the ink remainder detecting
portion 17 in the form of a prism, be reflected
(deflected) by the first surface of the portion 17, be

20 reflected (deflected) by the second surface of the
portion 17, and then, enter the light receiving
portion of the sensor.

To describe the movement of the ink container
1, shown in Figure 4(c¢), which occurs during the

25 mounting of the ink container 1 into the recording

head unit 105, compared to the principle of action of

a lever, the contact point between the ink container



hol der 150 constitutes the fulcrum and the point of the front side of the
i nk container 1, by which the 5 ink container 1 is pressed by an operator
constitutes the force application point. Further, the contact point (area)
between the ink outlet 7 and ink inlet 107 constitutes the point of action,
which is located between the point of force application and fulcrum 1o
preferably being near the fulcrumso that as the ink container 1 is
rotationally noved into the holder 150, the ink outlet 7 is pressed onto

the ink inletadBRob¥ngarsubst pertabnapoont tRE LiAkCeonEanaeal hy andhe j oi nt
portion (opening) of the ink outlet 107 is fitted wwth 15 a conbination of a
filter and a thealihketynthenekl anchodingasirstnpobeionsuvehthge a pi ece of
absorbent material, a seal, or the like, in order to ensure that ink is
al l owed to flbhodfiepnitbeconktdtntesneéhelftidcrhm, aadotdengolaadoXO5a, and
that ink does not |leak from20 the joint between the ink container 1 and
recordi ng headelfifantl| sideewfothehénpucpnsainérnbdunbynghtich ithle cont ai ner
1 into the recording head unit 105 (holder 150), it is desirable to enpl oy
such a struct 4nkl cestaingngéndst pardsed bwkavopperasprnoonsitidutescess as

t hose descri bed above for applying a relatively large anmount of force in
order to el astheafp¥cachPPhicREi1QB PPdRL onNBubthehe th& eomtacher 1 rel evant

to the formation of the ink passage between the ink container
point (area) between the ink outlet 7 and ink inlet

107 constitutes the point of action, which is located
between the point of force application and fulcrum,

10 preferably being near the fulcrum so that as the ink
container 1 is rotationally moved into the holder 150,
the ink outlet 7 is pressed onto the ink inlet 107 by
a substantial amount of force. Generally, the joint
portion (opening) of the ink outlet 107 is fitted with

15 a combination of a filter and a relatively flexible
and elastic member, such as a piece of absorbent
material, a seal, or the like, in order to ensure that
ink is allowed to flow from the ink container 1 to the
recording head 105a, and that ink does not leak from

20 the joint between the ink container 1 and recording
head 105a.

In view of the purpose of mounting the ink
container 1 into the recording head unit 105 (holder
150), it is desirable to employ such a structural

25 arrandgement and an ink container mounting process as
those described above for applying a relatively large

amount of force in order to elastically deform the



1 and recording head 105a, and the prevention of ink |eakage fromthe joint
between the ink outlet 7 and 5 ink inlet 107. Further, after the conpletion
of the nounting of the ink container 1 into the recording head unit 105,
the ink container 1 is prevented from begpm ng | oose fromthe hol der 150,
by the ink container anchoring first portion 5 having engaged 1o wth the

I nk contai ner anchoring first portion 155, and the ink container anchoring
second portion 6 having engaged with the ink container anchoring second
portion 156. pbetebasepft hheafiakerentiadned &l zelevantembether emai n properly
conpressed (elastically 1s deforned); for exanple, the absorbent nenber in
the ink outl ébrimatdoni n€ tpei inkl passageebetwebp the ink contetinegd7
(conbination of filter and tip of ink outlet, if tip of ink inlet 107 is
fitted with fill aed) regordiag Seadi A§Smenbad thet pyexyeptAdnt 0§ ding of the ink
inlet 20 107 remains optimally conpressed by the ink outlet 17 (if the tip
of the ink infleakage £xom thediRing Pﬁéwe§éaﬁhﬁglﬁﬁn9§¢}etcﬁ @a€ hand, the
pad 102 and connector 152 are netallic_nenbers which are relatively hlgh in
rigidity, 525iBkdiRidgki yiloaondﬁ'éﬁ%rofa%t%ﬂz%.@thﬁﬁlanh?ehthe\/el of

el ectrical conductivity nust be_established_between them On the other

hand, appl! yi n§oRRtdRGe & FoeadbiincotaigerpleddtiPeths ZERPEFE™ Guch a | evel

of conducti vi {y s 1 09 1885 188 Sol Uk MGa8t 970 Bl o9 JATYSRe

becoming loose from the holder 150, by the ink
container anchoring first portion 5 having engaged

10 with the ink container anchoring first portion 155,
and the ink container anchoring second portion 6
having engaged with the ink container anchoring second
portion 156. Therefore, the aforementioned elastic
members remain properly compressed (elastically

15 deformed); for example, the absorbent member in the
ink outlet 7 remains optimally compressed by the ink
inlet 107 (combination of filter and tip of ink outlet,
if tip of ink inlet 107 is fitted with filter), or the
sealing member fitted around the tip of the ink inlet

20 107 remains optimally compressed by the ink outlet 17
(if the tip of the ink inlet 107 is fitted with the
sealing member).

On one hand, the pad 102 and connector 152 are

metallic members which are relatively high in rigidity,

25 and highly conductive of electricity, and a high level
of electrical conductivity must be established between

them. On the other hand, applying an excessive amount



durability. Thus, in this enbodi nent, the pad 102 and connector 152 are

pl aced as far away as possible from5 the fulcrum that is, they are pl aced
in the adjacencies of the front wall of the ink container 1, in order to
optim ze the contact pressure between the that is, nmake the contact
pressure as small as possible w thout jeopardizing the conductivity. 10
More specifically, the contact pad 102 is disposed on the external surface
of the slanted wall 130 extending fromthe farthest point of the bottom

wal | of the i pessuier td hchiekesugk aoledelebf @dfldacitig iftyr 9is portion
5. Therefore, when nounting 15 the ink container 1 into the holder 150, the
contact pad 102 desdsabilieo front dhe withhdpbdntootficedamages? and ght at t he end
of the process of mounting of the ink container 1 into the holder 150. Wth
t he provi si ondufraphid idlyoveThescr ibethigOesbodiment| theapgdndff, ahle force
generated by the contact pressure between the contact pad 102 and

connect or 152 conneledodi 16Ct iage Ppflaced ask fesnewayeas @osisdibilieg firiomst porti on
5 (direction of arrow mark y) is a conponent of the force F generated by
the contact? 2%hgr fsd@grampet n ishe thent aze pdaced2 iandh€onnector 152 in
the direction perpendicular to the slanted wall 130. In other words, the
above descri b@&@ig&cenci@salof3theyfirondeiadd €&n thenimkz comi@inedbllem

mentioned in the description of the Japanese Lai d-open Patent
in order to optimize the contact pressure between them,

that is, make the contact pressure as small as
possible without jeopardizing the conductivity.

10 More specifically, the contact pad 102 is
disposed on the external surface of the slanted wall
130 extending from the farthest point of the bottom
wall of the ink container 1 from the ink container
anchoring first portion 5. Therefore, when mounting

15 the ink container 1 into the holder 150, the contact
pad 102 coﬁes into cohtact with the connector 152
right at the end of the process of mounting of the ink
container 1 into the holder 150.

With the provision of the above described

20 structural arrangement, the force generated by the
contact pressure between the contact pad 102 and
connector 152 in the direction of the ink container
anchoring first portion 5 (direction of arrow mark y)
is a component of the force F generated by the contact

25 pressure between the contact pad 102 and connector 152
in the direction perpendicular to the slanted wall 130.

In other words, the above described structural



Application 2001-253087, that is attributable to the relationship between
the anobunt of the resiliency of 5 the latching | ever and the anpbunt of the
contact pressure between the contact pad 102 and connector 152; it
virtually elimnates the problem ensuring that the contact pad 102 and
connector 152 are correctly connected to ®ach other in terms of 10

el ectrical conductivity. In addition, according to the above descri bed
structural arrangenent, the relationship between the positional

rel ationship aet:aa?emtem cant adhinadel@Re pREDLBR,I MEntaBNHRIANGNL &mehoring

second portion 6 of is the latching lever 3, and the positional relationship

bet ween the caesegliptidh? oFf thiase JaphdeselBaiandpkhePaitektcont ai ner anchori ng
second portion, is such that the contact pad 102 cones into contact with

t he connect onppIicantied 2001y 2580817¢ thatcasphetributhbillee t20 theocess of
nmounting the ink container 1 into the holder 150, causing thereby the
contact pressmedathienshdp betweent ahe padub®?ofindheomesdildrenty? dfo be
generated after the conpletion of the process (after conpletion of
engagenents betheedatchingntlavesr apd dhehamongtsefottiepoonitacts and i nk
cont ai ner anchoring second portion 106 of holder 150). Therefore, it is
extrenel y unl pkelsgurieabetweennitheogoaitast padi 102f and gennegtea preci sel y

positioned in the holder 150 as described above, and/or that ink fail to be
152; it virtually eliminates the problem, ensuring

that the contact pad 102 and connector 152 are
correctly connected to each other in terms of
10 electrical conductivity.

In addition, according to the above described
structural arrangement, the relationship between the
positional relationship between the contact pad 102
and the ink container anchoring second portion 6 of

15 the latching lever 3, and the positional relationship
between the connector 152 of the holder 105 and the
ink container anchoring second portion, is such that
the contact pad 102 comes into contact with the
connector 152 immediately before the completion of the

20 process of mounting the ink container 1 into the
holder 150, causing thereby the contact pressure
between the contact pad 102 and connector 152 to be
generated after the completion of the process (after
completion of engagement between ink container

25 anchoring second portion 6 and ink container anchoring
second portion 106 of holder 150). Therefore, it is

extremely unlikely that the ink container 1 will fail



satisfactorily supplied to the recording head due to the m salignnent
between the ink outlet 7 of the ink s container 1 with the ink inlet 107 of
the hol der 107. In addition, the above described structural arrangenent
ensures that the ink container 1 is prec'gely positioned relative to the
el ectrical contacts of the connector. Therefore, the contact 10 pressure
remains stable, elimnating the possibility that connective failure wll
occur in terns of electrical conductivity. Further, the above described

structural artangenpiechEeI9npsstilieoneld iamehadasiadet @sbi ag portion 17 in
the formof a prismfrom 15 deviating in position. Therefore, the

possibility idesextiibedehpoven! kntilialr thati hkkr €gminder banount will not Dbe
detected at all or will be incorrectly detected due to the m salignment

bet ween t he | sghtisfathoaindyl sgpbpliedceéovithe pecbirdingf helad idue rtenai nder
detecting 20 portion 17. Further, the above described structural

arrangenent i thecndsdangementhbeltwepnetbet inkventilet 7caif thlevdnkhe probl ens
that occur when the structural arrangenent disclosed in Japanese Lai d-open
Pat ent 25 PAppkroiaiipoer2l1vdsbothe dnpl dpdetwilOfAoof wbei hiodderodd7. that is,
the problemthat occurs as the information storage nedi um and/or contact
pad i s pl acedIBnadddtipn,psheoabovef descafibed skkuesHTrailner, in ot her words,

the problens that during the nmounting of an ink
arrangement ensures that the ink container 1 is

precisely positioned relative to the electrical
contacts of the connector. Therefore, the contact

10 pressure remains stable, eliminating the possibility
that connective failure will occur in terms of
electrical conductivity. Further, the above described
structural arrangement prevents the ink remainder
detecting portion 17 in the form of a prism from

15 deviating in position. Therefore, the possibility is
extremely small that the ink remainder amount will not
be detected at all or will be incorrectly detected due
to the misalignment between the light path and light
receiving portion of the ink remainder detecting

20 portion 17.

Further, the above described structural
arrangement in accordance with the present invention
can solve the problems that occur when the structural
arrangement disclosed in Japanese Laid-open Patent

25 Application 2-178050 is employed without modifications,
that is, the problem that occurs as the information

storage medium and/or contact pad is placed on the



container, the ink outlet comes into contact wth the connector; and/or
that short circuit occurs because of s the ink | eakage fromthe ink outlet,
or the like. The reason why the abovenenti oned problens are solved is al
because the connector 152 in this enbodi t is located at a |l evel which is
a step higher fromthe bottomwall of the hol der 150. 10 Mreover, in the
case that the information storage nedium and/ or conpact pad is placed on
the bottom surface of the ink container, even if they are positioned as

far as possibbetteamstit€ater 8 afkinkoBbAtaghednNChAr bBeROWbiras, that is, in
the i medi ate 15 adj acencies of the front wall of the ink container, the

el ectrical comhacpzobleingethak aamtiagneheamduhbengeb&chni dak contacts of the
hol der cone into contact wth each other, while squarely facing each other

i mmedi at el y bebatainke,cdahpl éhkopudiletheopescinsootofBantumtiithg thiee i nk
container. In this case, therefore, in order to ensure that the

sati sfactory ebeoectoal; avdipecthet shortt ebhrruhtdobetmeebeclamsienlofcont ai ner
and hol der regardless of the surface conditions of the electrical contacts
on bot h sid@esthehdnknkeakagei fizom2sheguinkbeutdeht edrwithle dikeappTheati on of
a substantial anount of pressure, and the application of a large anount of
pressure nay Feagen WRYt k8eapprverensioppdaprablemgcaze $olaeduds of

pressure on the electrical contacts.
all because the connector 152 in this embodiment is

located at a level which is a step higher from the
bottom wall of the holder 150.

10 Moreover, in the case that the information
storage medium and/or compact pad is placed on the
bottom surface of the ink container, even if they are
positioned as far as possible from the first ink
container anchoring portion, that is, in the immediate

15 adjacencies of the front wall of the ink container,
the electrical contacts of the ink container and the
electrical contacts of the holder come into contact
with each other, while squarely facing each other,
immediately before the completion of the process of

20 mounting the ink container. In this case, therefore,
in order to ensure that the satisfactory electrical
connection is established between the ink container
and holder regardless of the surface conditions of the
electrical contacts on both sides, the ink container

25 must be mounted with the application of a substantial
amount of pressure, and the application of a large

amount of pressure may result in the application of an



In conparison, in the case of the structural arrangenent in this

enbodi nent, strictly in terns the s balance between the anount of the
reactive force (generated in vertical direction) applied to the pad 102 by
the connector 152, at the contact point between the pad 102 and connector
152 as a certain amount of force is appl?®d to the ink container 1 in order
to 1o nove the ink container 1 vertically downward, and the anpbunt of the
force applied to the ink container 1, the reactive force to which the pad

102 is subj ecpgdesssvbhameaRROBENbraEshPe Bﬁrﬁﬁe9€m85§£§€aﬁ'“ the direction
perpendi cular to the slanted surface 130) by 15 the contact pressure between

t he connector cdg2aand.pad 102. Therefore, the anount by which the pressure
being applied dowmmward to the ink container 1 increases at the end of the

process of mounting the idumpaaatsmerinl theh&jase) &F rinealstaaratdon is
establ i shed between the 20 electrical contacts of the circuit board and the
el ectrical coarzahgembntheénhehder embedinehlt, sngicther ehotermgoenenot
drastically reduce the efficiency wth which the ink container 1 is nounted
by a user.s Al balaaceobditwgeho thkeasbuntt ofakthar reagetest fo2gein this
enbodi nent, as the ink container 1 is pressed to be placed into the final
position (in Weokratked donvertdcadndivectdohi)r appdnddsdéoottieppadi on 5 and 6
39 of ink container engage with ink container anchoring first and second
portions 105 apa pya;hpegp@@ppwgmygsz, at the contact point between
the pad 102 and connector 152 as a certain amount of
force is applied to the ink container 1 in order to
10 move the ink container 1 vertically downward, and the
amount of the force applied to the ink container 1,
the reactive force to which the pad 102 is subjected
is the component of the force generated (in the
direction perpendicular to the slanted surface 130) by
15 the contact pressure between the connector 152 and pad
102. Therefore, the amount by which the pressure being
applied downward to the ink container 1 increases at
the end of the process of mounting the ink container 1
when electrical connection is established between the
20 electrical contacts of the circuit board and the
electrical contacts of the holder, is small, and
therefore, does not drastically reduce the efficiency
with which the ink container 1 is mounted by a user.
Also, according to the structural arrangement
25 in this embodiment, as the ink container 1 is pressed

to be placed into the final position (in which ink

container anchoring first and second portion 5 and 6



of hol der 150), a component force (which causes pad 1.02 to slide on
connector 152) is generated by the 5 pressure applied to the ink container 1
in the direction parallel to the primary flat surface of the circuit board
100, ensuring that the process for nountiyng the ink container 1 ends as
satisfactory electrical connection is established between the pad to 102
and connector 152. Also in the case of. the structural arrangenent in this
enbodi ment, the contact pressure between the pad 102 and connector 152 does
not occur untof ihknedhaéasehgrbehgaget hethoimketonnabcherhanehomtingg of 15 the
I nk container, in other words, until the very end of the precise
positioning ofitrhé anl senbadnpprtionshépP&f and, 106,t mesppertdtviedy,f or
nmounting the ink container 1 is stopped before the ink container anchoring
second proj ecpEohoddefr 1h@)l apckiompohentr £8ree (whibbscehselsobpadl57 (i nk
cont ai ner anchoring second portion) of the holder 150, the ink container 1
is popped uplB¢ tResddfibi ant cornerteRelbdipdfecaenesptedoby the force
generated by the resiliency of the latching |ever 3, the_ slanted surface
(of ink contaPReFsuLeaaPRAirAgteetBRdiBkoFeBERdREE) loinwih€h is in contact
with the top edge of the front wall of the holder 150, and the reactive
force resul ti A4TEFEAPRNBpRELELINGOotNEOPTERRTY Nk 18t FUTERCEHOE thE i nk inl et

107. Therefore, "~ shou]d tge i nk cont ai ner % be anonpletel¥ nount ed, a
circuit board 100, ensuring that the process for

mounting the ink container 1 ends as satisfactory
electrical connection is established between the pad
10 102 and connector 152.

Also in the case of. the structural arrangement
in this embodiment, the contact pressure between the
pad 102 and connector 152 does not occur until
immediately before the completion of the mounting of

1s the ink container, in other words, until the very end
of the precise positioning of the ink container 1.
Therefore, if the operation for mounting the ink
container 1 is stopped before the ink container
anchoring second projection 6 of the latching lever 3

20 reaches the hole 157 (ink container anchoring second
portion) of the holder 150, the ink container 1 is
popped up by the combination of the component force of
the force generated by the resiliency of the latching
lever 3, the slanted surface (of ink container

25 anchoring second projection 6) of which is in contact
with the top edge of the front wall of the holder 150,

and the reactive force resulting from the pressing of



user will be inforned that the ink container 1 has not been conpletely
nmounted. 5 As descri bed above, according to this enbodi nent of the present
i nvention, the ink container 1 is provided with the resilient nmenber
(latching |lever), which keeps the ink container pressured toward the
referential point (ink container anchoring first 10 portion, or contact
poi nt between ink container anchoring first portion and correspondi ng
portion-of holder) on the back surface of the ink container, and the
circuit boardtheviing bl letf gr ponofthet ahkgenlerdilom. avHésefroeestact pad, is
positi oned between the 15 referential point and resilient nenber, in terns
of the hori zshballddithectinkn cohltariaear @, biehdnicokpdetiediynaountediprae
precisely positioned relative to the holder, ensuring that the connector
and contact pagear #iljr bel daelfprmed tthartedhecliaki ventaimzah lothaes nokher ef or e,
20 the electrical contacts of the ink container are reliably connected to

t he el ectri cabeeontcampd.edieliyhaoundleder, in terns of electrical conductivity.
This, in turn, makes it possible to mnimze the size of the contact pad,
maki ng it $hereby possAsldeserikedicabave, Zceanding thetiscuit board on
which the information storage nediumis nmounted. In other words, it is
quite reason&Bbedigendy ofhhe presenic dgventdonanfheednk containgss

enbodi ment is _superior to that in_accordance with_ the prior art, in

consi der at i on loftSy @royiddedy ¢idds the resilient member (latching

lever), which keeps the ink container pressured toward
the referential point (ink container anchoring first
10 portion, or contact point between ink container
anchoring first portion and corresponding portion .of
holder) on the back surface of the ink container, and
the circuit board having the information storage
medium, and/or contact pad, is positioned between the
15 referential point and resilient member, in terms of
the horizontal direction. Therefore, the ink container
is more precisely positioned relative to the holder,
ensuring that the connector and contact pad are
precisely positioned relative to each other. Therefore,
20 the electrical contacts of the ink container are
reliably connected to the electrical contacts of the
holder, in terms of electrical conductivity. This, in
turn, makes it possible to minimize the size of the
contact pad, making it thereby possible to reduce the
25 size of the circuit board on which the information
storage medium is mounted. In other words, it is quite

reasonable to say that the structural arrangement in



t he design of the ink container and the holder therefor, for exanple, the
anount of force necessary 5 to be applied to an ink container when nounting
the ink container, operability of an ink container, reliability in the
state of electrical contact, ©protection of electrical contacts fromink

| eak, etc. Figure 17 shows anot her enbodi fent . Anaspect 10 of the present

I nvention is particularly directed to the position of the contact pat 102.
In this enbodi ment of the present invention, the information storing nedium

104 is d'Spos%ﬂléteﬁBBHHﬁEnE|iﬁesuBEEﬁorPEBttﬁHkaihyacébraah%% Widey 1n use,

or at a position 15 facing the supporting nmenbe I'n such a case, an
el ectrode 103tge %a@rlerxt&ﬂdeenE&aEkhheohnBQrva&h@ﬁs FaditPslQ4h to the
contact pad 102 ichis located at the position according to the apsect of

the present ithéedels@gn 3¢ thé ABR coath@feef aRaesnat nbnwerti on to Ink jet
Recor di ng Apparatus Next, an exanple of a recording head, and also, an

exanpl e of antheleffelr,r €or dxampappathkuamoun tWbifC fioricee nieltle sa@ityai ner in
t he above described first 25 enbodinent is nountable, w Il be described.
Figure 5 is atpebgpappliedvitewanl iak exatrpliaerowhanr moandiing tded unit
structured so that the ink 42 container in the first enbodi nent of the
present i nveidnkocontaiaenyabpgrabidtiilyl ef andikkguoetéinerg
relijability in the state of electrical contact,
protection of electrical contacts from ink leak, etc.
Figure 17 shows another embodiment. Anaspect
10 of the present invention is particularly directed to
the position of the contact pat 102. In this
embodiment of the present invention, the information
storing medium 104 is disposed at another place, more
particularly, at a top side, in use, or at a position
15 facing the supporting member. In such a case, an
electrode 103 or lead is extended from the information
medium 104 to the contact pad 102 which is located at
the position according to the apsect of the present
invention.
20 1-3 Application of Present Invention to Ink jet
Recording Apparatus
Next, an example of a recording head, and also,
an example of an ink jet recording apparatus, in which
the ink container in the above described first
25 embodiment is mountable, will be described.

Figure 5 is a perspective view of an example

of a recording head unit structured so that the ink



perspective view of a set of ink containers renovably nountable in the
recordi ng head unit shown in Figure 5. 5 Figure 7 is an external perspective
view of an exanple of an ink jet recording apparatus in which the

recording head unit shown in Figure 5 and the set of 1ink containers shown
in Figure 6 are nmounted for recording, ahdl Figure 8 is a perspective view
of the 10 ink jet recording apparatus shown in Figure 7, the main assenbly
cover of which is open. Cenerally, the recording head unit 105 is nmade up

of the hol der cbaRafider’ 2M0RRl ¥iketdieRbolamenitnbr ¢8Rt pragentlK, 1C, 1M and
1Y, which correspond to 15 inks of black, cyan, nmagenta, and yellow col ors,

respectively, iaR@nthien agorémoyatadd mbintadleachad Fagutlee sungeasi de of the
hol der 150 to eject the four color inks. As any of the four ink containers

I's nounted i pegspleetitledaielbdf Aadtnlofodnkeicontafinelte Z@moRtabagnt ai ner
couples with the ink inlet 107 of the recording head attached to the

under si de of mbantadder dilngHeareaordind head aatithoslaswn nkn ppsgage 5bet ween
the ink container and recording head unit 105. As the recording head 105a,
it I's posssbl Figore25 dmsplany extresanaldpegspeadive whiesh ofl ant extampleal
transduci ng el enents are disposed within the nozzles (liquid paths), and
the pressure oésant imk fiedmreicorfdng lappgeaitmst ie phdcd dhei nk, that is, the
pressure resulting fromthe bubbling (boiling) of ink, caused
recording head unit shown in Figure 5 and the set of
ink containers shown in Figure 6 are mounted for
recording, and Figure 8 is a perspective view of the
10 ink jet recording apparatus shown in Figure 7, the
main assembly cover of which is open.
Generally, the recording head unit 105 is made
up of the holder 150 for removably holding four ink
containers 1K, 1C, 1M, and 1Y, which correspond to
15 inks of black, cyan, magenta, and yellow colors,
respectively, and the recording head 105a attached to
the underside of the holder 150 to eject the four
color inks. As any of the four ink containers is
mounted into the holder 150, the ink outlet 7 of the
20 ink container couples with the ink inlet 107 of the
recording head attached to the underside of the
recording head unit 105, creating an ink passage
between the ink container and recording head unit 105.
As the recording head 105a, it is possible to
25 employ a recording head in which electrothermal

transducing elements are disposed within the nozzles

(liquid paths), and the pressure resulting from the



by the application of thermal energy generated by applying electrical pulse
to the electrothermal 5 transducing elenents is used for ink ejection. As
for the transm ssion of the electrical pulses to the electrothermal
transduci ng el enents of the recording head 105a, the electrical contacts
(unshown), with which the carriage 205, ich will be described |ater, 10
I's provided for the signal transm ssion are placed in contact with the

el ectrical contacts portion 157 of the recording head unit 105, naking it

possible for chaagedindthedpdhge! 8£0¢nk! aRBRItt 18D REOBIHRsGSM ring 158 to
the circuit of thé recording head 105a for 15 driving the el ectrot hernal

transduci ng ekegantingf firfbf theceuBbldnGeddoinlihg)Oef Rak, Jeireédy a
referential nunber 159 is a set of wires extending fromthe electrical

contacts 157 by the appnéchtioh53f Therhmalr enek gyokienieiatedofbyt he ink
container 20 set are virtually the sane, except that they are different in
the col or of tbelyikhyg elertzticnd, paidde &bsdahet kdectre theltmaint ai ner 1K f or
storing black ink is larger in the w dthw se dinmension than the other
three. Mrg speansidogling edsokenitsk isomsadnéorhdnka ejecdtdionhi ngsl €ver 3
havi ng an i nk contai ner anchoring second portion (rib) 6 attached to the
front surfacethef transmilssiont @fndhel electimikadupudises wio thehi ch the 44
bottomwall of the ink container 1 is provided, an ink renainder anount

det ecti ng por elestrpthexmale trgnsdycing elements of the recording

head 105a, the electrical contacts (unshown), with
which the carriage 205, which will be described later,

10 is provided for the signal transmission are placed in
contact with the electrical contacts portion 157 of
the recording head unit 105, making it possible for
recording signals to be transmitted through the wiring
158 to the circuit of the recording head 105a for

15 driving the electrothermal transducing elements of the
recording head unit 105. Designated by a referential
number 159 is a set of wires extending from the
electrical contacts 157 to the connector 152.

The four ink containers of the ink container

20 set are virtually the same, except that they are
different in the color of the inks they store, and
also, that the ink container 1K for storing black ink
is larger in the widthwise dimension than the other
three.' More specifically, each ink container has a

25 latching lever 3 having an ink container anchoring
second portion (rib) 6 attached to the front surface

of the ink container 1, an ink outlet 7 with which the



a prism with which the bottomwall of the ink container 1 is provided, a
circuit board 100 and/or s contact pad attached to the external surface of
the slanted wall 130 connecting the bottomand front wall of the ink
container 1, and an ink container anchoring first portion (projection, or
rib) 5 projecting from the rear wall of the ink container. These ink 10
containers 1K, 1C, 1M, and 1Y are renovably and independently nountable in
the hol der 150. Figure 7 is an external perspective view of the ink jet

printer 200 ipovhbahwhie 8PO¥ReUeAR EBREa1h8K £ODEapPEGEaaAE HRURhR for
recording. Figure 8 is 1s an external perspective view of the ink jet

printer 20, sbRdna8rFafldufit/detBEtiANpasEesR| Y7COYRT tAE WBirMholes open.
Referring to Figure 7, the printer 200 in this enbodi nent conprises a

recording unia pPhsmi nki2A RRAtAI BRESbdttémNRaDlassedhbyink delivery tray
203, and an automatic sheet feeding apparatus 202. The main assenbly
conprises: theondaihagel?2s provhidel,t Aecireadtdbagranibol@hdand i nk
containers 1 are nmounted; nechanismfor reciprocally noving the carriage,
for 25 recordecogtaaetnpad astechky tovéhe28%teandlvaunrdfase pdrthens of
external casing, which cover the nmechanism for reciprocally noving the
carriage. It alentednpailielld8 candespling phaebotwhincanids frpsitbiwellhet her t he
main assenbly cover is open or closed, and a control panel
of the ink container 1, and an ink container anchoring
first portion (projection, or rib) 5 projecting from
the rear wall of the ink container. These ink
10 containers 1K, 1C, 1M, and 1Y are removably and
independently mountable in the holder 150.
Figure 7 is an external perspective view of
the ink jet printer 200 in which the above described
ink containers are mounted for recording. Figure 8 is
15 an external perspective view of the ink jet printer 20,
shown in Figure 7, the main assembly cover of which is
open.
Referring to Figure 7, the printer 200 in this
embodiment comprises a recording unit 105, ink
20 containers 1, a main assembly, a delivery tray 203,
and an automatic sheet feeding apparatus 202. The main
assembly comprises: the carriage 205 on which the
recording unit 105 and ink containers 1 are mounted;
mechanism for reciprocally moving the carriage, for
25 recording; a main assembly cover 201; and various

portions of external casing, which cover the mechanism

for reciprocally moving the carriage. It also comprise



213 having a power switch and a reset switch. Referring to Figure 8, when
the main assenbly 5 cover 201 is open, a user can see the recordi ng head
unit 105, ink containers 1K, 1Y, 1M and 1C, carriage 205 having an IC,
novi ng range of the carriage 205, and their adjacencies. In reality, as the
main assenmbly cover 201 is opened, the sthuence for noving 10 the carriage
205 to roughly the center (which hereinafter nay be referred to as
container replacenent position) of its noving range is automatically

carried out, gukiBgihl PaRELd! Gnich &Eevyéﬁsléowﬁeehafetﬁeyma&na" of the
I nk containers. 15 The recording head unit 105 of the printer in this

embodi ment | saBEeNMbEPdcUER 18UppERCOFAEDNEs88208nd 185800 kLY Basibl =~
corresponding to four inks, one ?or one, different in color. Recording is

made as the fous haeeAgdanpoheadswien BAENG PasthBeswatehage 205 are 20
reci procal ly noved by the reciprocal novenment of the carriage 205 al ong the

surface of the recor diReFeradingnt oS Falyurec @, divhenPapey maiin & sRjealiyg ink in
response to recording signals. Mdre specifically, the carriage 205 is

engaged wig h aogerdiog sbabped(7acutepdedni seeheh@5ravurd@ndi headi on of the
carriage 205, being enabled to slide along the guiding shaft 207, and is
reci procal | y unbvedioby fihk conbahaersnlKf iWe TM;randel@pt carahdgdt driving
force transmtting nechanism The black, cyan, magenta, and yellow inks are
ej ected from £2Aé having an IC, moving range of the carriage 205,
and their adjacencies. In reality, as the main
assembly cover 201 is opened, the sequence for moving
10 the carriage 205 to roughly the center (which
hereinafter may be referred to as container
replacement position) of its moving range is
automatically carried out, making it possible for the
user to replace any or all of the ink containers.
15 The recording head unit 105 of the printer in
this embodiment is provided with four recording heads
105a (Figure 4) corresponding to four inks, one for
one, different in color. Recording is made as the four
recording heads 105a borne on the carriage 205 are
20 reciprocally moved by the reciprocal movement of the
carriage 205 along the surface of the recording medium
such recording paper while ejecting ink in response to
recording signals. More specifically, the carriage 205
is engaged with a guiding shaft 207 extended in the
25 moving direction of the carriage 205, being enabled to

slide along the guiding shaft 207, and is reciprocally

moved by the combination of the carriage motor and



correspondi ng recordi ng heads according to the ejection data sent fromthe
control circuit of the 5 main assenbly through a flexible cable 206.
Further, the main assenbly is provided with a paper conveying nechanism
conprising paper conveying rollers, discharge rollers, etc., being enabl ed
to convey recording nediuns (unshown) feé fromthe automati c 10 sheet
feedi ng apparatus 202, to the delivery tray 203. The carriage 205 is
structured so that the recording head unit 105 integral with the ink

contai ner hol defiving FeFéainan®hititablgt meehlahg sear r rAgeb288k, Tegannk
containers 1 are renovably nountable into the 15 recording head 105. As for
t he recordi ng magenata,orandl yelilowprinkiseare whjielcteidh&roamcah@ ng head i s noved
by the above described novenent of the carriage 205, in a manner to scan
t he surface ofcoirrespendisiongevedidimg headse @acso2@ingk tioheshef r om  recor di ng
thereby on the recording nediumby a predeterm ned width matching the

| ength of theljectdon datecisiemt diriom dde cfontinelr edarctiitg dfedde During t he
i nterval between a given scanni ng novenent of the recording head unit 105
in the dir&ct magimassembdiydithmongh @ ifilexdiblecicabd e 20&hi cFuréberdi ng
mediumis to be conveyed, and the follow ng scanning novenment of the
recor di ng headhgnmaingsssemdlyeds aneyided wadhum PaRpedh eOpseying he

direction perpendicular to the direction in which the recording head unit
105 is mechanism comprising paper conveying rollers,

discharge rollers, etc., being enabled to convey
recording mediums (unshown) fed from the automatic

10 sheet feeding apparatus 202, to the delivery tray 203.
The carriage 205 is structured so that the recording
head unit 105 integral with the ink container holder
is removably mountable on the carriage 205. The ink
containers 1 are removably mountable into the

15 recording head 105.

As for the recording operation of this printer,
while the recording head is moved by the above
described movement of the carriage 205, in a manner to
scan the surface of the recording medium, it ejects

20 ink therefrom, recording thereby on the recording
medium by a predetermined width matching the length of
the line of ejection orifices of the recording head.
During the interval between a given scanning movement
of the recording head unit 105 in the direction

25 perpendicular to the direction in which recording
medium is to be conveyed, and the following scanning

movement of the recording head unit 105, the recording



reci procal ly noved, by a distance equal to the scanning width of the
recording head unit 105 in terns 5 of the direction parallel to the
recordi ng medi um conveyance direction. As a result, recording is
incrementally made on the recording nmediumby the wdth equal to the

scanning width of the recording head uni £105. The main assenbly is

provided with an 10 ejection performance recovery unit conprising a cap for
covering the surface of each recording head having the ejection orifices.

The ejection RAERIMEIYE ColAFBEMh WHE diSrd AGiHE pertp st @ith©ftd he range
across which the recording head unit 105 is noved by 15 the novenent of the

carriage 205. tH¥ qdecyididry fieachidhithel Gedordimethdd &Vt Y108 etlet er m ned
|l ength of tine to the position in which it opposes the recovery wunit, and

in which it i sresipmadarly andad P&y & rAAndee il o ogteslur e such as
prelimnary ejection. 20 The nunber of ink containers enployed by an ink

j et recordi ng semathimpwisith rofvhtilod wetaxrdinmk hesad imitedl 05 Hm terkms
container, structures of a recording head and an ink jet recording

appar atus o0 whf cthe nkireorien mmamsaklel dtd adiedechrdioig meediivo be [ imted
to 25 the above described ones. For exanple, referring to Figure 9, an ink
jet recordi ncapmerances dinediieon v udisugedesulithatredordd B is(f or exanpl e,

three containers for cyan, magenta, and vyellow inks, one for one) of the
four col or indncrementally made on the recording medium by the

width equal to the scanning width of the recording
head unit 105. The main assembly is provided with an

10 ejection performance recovery unit comprising a cap
for covering the surface of each recording head having
the ejection orifices. The ejection performance
recovery unit is located at one end of the range
across which the recording head unit 105 is moved by

15 the movement of the carriage 205. The recording head
unit 105 is moved for every predetermined length of
time to the position in which it opposes the recovery
unit, and in which it is subjected to the performance
recovery procedure such as preliminary ejection.

20 The number of ink containers employed by an
ink jet recording head, manner in which color ink is
stored in an ink container, structures of a recording
head and an ink jet recording apparatus to which ink
containers are attached, do not need to be limited to

25 the above described ones.

For example, referring to Figure 9, an ink jet

recording apparatus may be structured so that three



contai ners such as those in the first enbodi ment are nounted in the sane
hol der, or attached to the sanme 5 recording head unit. Further, referring to
Figure 10, an ink container may be provided with two ink outlets 7A and
7B. In this case, the internal space of the ink container may be divided
into two separate ink chanbers, in whi ch*two inks different in tone are 10
stored one for one. In this case, obviously, the structures of the hol der
and recording head unit have to be nodified to accomobdate such an ink

container. Fygbbeexampfiel tAgebOcbhdtliietd, fbbeckhk, Ombgehtaf, ama | nk
container may be off-center, as long as it can be 15 satisfactorily

connected to yhelbwkihRk¢t ok #okeofedi B BRadfodrt coRegargkng the tone of
ink, single ink with a specific tone, or two or nore inks which are

i dentical inceakainelkdt sdchf asefhosd tianeéhenByrbe embddiest Ad-eusi ng
multiple inks different in color, the nunber of inks different in color may
be four as itmoaated tthethebsemedhstdebedoemhttdachetl, tor tiey same ust three.
Further, two or nore inks which are the sane in color, but different in
tone, nmay e repbodddgf beadavhitol cfuthennpoeferring wddFigunet 9,or in
place of, inks different in color; for exanple, cyan and magenta inks
whi ch are |i ghnedinkncopteineyr magr bej pkovddeflewdth itwo4dnkcoudrleftisom t he
abovenenti oned ones nmay be enployed in addition to the abovenenti oned one;
for exanple, f@dand 7B. In this case, the internal space of the ink
container may be divided into two separate ink
chambers, in which two inks different in tone are
10 stored one for one. In this case, obviously, the
structures of the holder and recording head unit have
to be modified to accommodate such an ink container.
Further, referring to Figure 11, the ink outlet of an
ink container may be off-center, as long as it can be
15 satisfactorily connected to the ink inlet of a
recording head unit.
Regarding the tone of ink, single ink with a
specific tone, or two or more inks which are identical
in color, but different in tone, may be used. When
20 using multiple inks different in color, the number of
inks different in color may be four as it was in the
above described embodiment, or may be just three.
Further, two or more inks which are the same in color,
but different in tone, may be employed for each color
25 component, in addition to, or in place of, inks

different in color; for example, cyan and magenta inks

which are lighter in tone. Further, inks different in



green, and blue inks. Regarding the type of liquid to be stored in an ink
container, such ink (liquid) that 5 contains ingredients for better fixing
an imge to recording nedium inproving color devel opnent, and/or

I nproving i mage durability, may be storedngin addition to the ordinary ink,
that is, liquid which contains coloring rngredients. 10 2. Additi onal

Enbodi nents The above descri bed enbodi nent of the present, invention is not
intended to limt the scope of the present invention. Rather, the present

i nvention cancoherefkef edel AbvYementibaeds ovekhinayt Be lefipadlyed inhe is
present invention. In the above described first enbodi nent, the ink

container is paaitdes wot khe apoivegientdonleidn@nee Foer @, easont ai ner
anchoring second nenber which extends diagonally upward fromthe bottom 20
portion of thegreeneraad duukeadaksl. t Reghrdbhgwehé tfpet € Liguidntai ner. As
the ink container is nounted into the holder, the latching nmenber is
el astically ef storedbyint aa finkceontplined ,t suwrhudnkt {d iiqukdd)cdihiadi ner into
t he hol der, keeping thereby the ink 25 container pressured toward a
pr edet er m hed coattaimst ialgreddiemt sf dlonmertitiery fiibxd nignlanc dmegiendlo. However,
the position, shape, direction in which force is generated 50 by the
| at chi ng menb&@ecosdinige megkizim, ng mpmeydindaic@ logpdeyediopment, and/or
improving image durability. may be stored, in addition
to the ordinmary ink, that is, liquid which contains
coloring ingredients.
10 2. Additional Embodiments
The above described embodiment of the present.
invention is not intended to limit the scope of the
present invention. Rather, the present invention can
be embodied in various forms within the intent of the
15 present invention.
In the above described first embodiment, the
ink container is provided with a springy latching
member as the ink container anchoring second member
which extends diagonally upward from the bottom
20 portion of the external surface of the front wall of
the ink container. As the ink container is mounted
into the holder, the latching member is elastically
deformed by the force applied to mount the ink
container into the holder, keeping thereby the ink
25 container pressured toward a predetermined referential

point for mounting the ink container. However, the

position, shape, direction in which force is generated



Figures 12(a) - (c) are schematic sectional views of the conbination of the
I nk contai ner and 5 holder in another enbodi nent of the present invention,
showi ng the springy |atching nmenber thereof for keeping the ink container
pressured toward the predeterm ned referential point for nounting the ink
contai ner, being different in structure f?Smthe one 10 in the first

enbodi nent, and al so, showing the operation for nmounting the ink container
into the holder. In the case of this conbination, the |atching nenber 303

as a nenber fe@g kaephdgchia iﬂ%mseﬂtabEeEhe3Q&tEh§ﬁ§Uh@ﬁﬂ@ﬁM@f% t he
predeterm ned referenti al lg poi nt extends di agonal 'y downward fromthe top

end portion gbttibaafiront wall of the ink container 301 to take the force
applied to mount the ink container. The Ilatching nmenber 303 is resiliently

deformable in the di reodirys iImigated dy afe adhHamaBik gedtidngure 12(a).
20 The ink container 301 is also provided with an ink container anchoring
first portionv3iews wifi thel sombinbltdoaxbér nhe dnkf zoatafinere angdick wal | of the
ink container 301, and an ink container anchoring second portion 306,
which i s of theldese innanpdheroembpdimen25olfatblei pgesemiednd@dt ioesi gnat ed
by a referential synbol 303g is a rib which can be used by a user to
mani pul at e t héhowdngothei sprizgy Wadehing membempirhesre®f fiore i nk cont ai ner
303. The bottomwall of the ink container 301 is provided with an ink
outl et 307. Thkeeping the ink container pressured toward the
predetermined referential point for mounting the ink
container, being different in structure from the one
10 in the first embodiment, and also, showing the
operation for mounting the ink container into the
holder. In the case of this combination, the latching
member 303 as a member for keeping the ink container
301 pressured toward the predetermined referential
15 point extends diagonally downward from the top end
portion of the front wall of the ink container 301 to
take the force applied to mount the ink container. The
latching member 303 is resiliently deformable in the
direction indicated by an arrow mark c in Figure 12(a).
20 The ink container 301 is also provided with an
ink container anchoring first portion 305, which is on
the external surface of the back wall of the ink
container 301, and an ink container anchoring second
portion 306, which is on the free end portion of the
25 latching member 303, Designated by a referential

symbol 303g is a rib which can be used by a user to

manipulate the ink container 301 when the user mounts



bottom portion of the front end of the ink container 301 are structured so
that the front and bottomwalls 5 of the ink container 301 are connected by
a slanted wall 430, to the external surface of which a circuit board and a
contact pad are attached. In Figure 12(a),, the virtually the entirety of
the internal space of the ink container 301 is filled with a por ous nenber
10 315 capabl e of absorbing and retaining ink, although the ink container
301 may be structured so that the porous nmenber 315 occupies a part of the

internal spaghefidbadritaiamt aorr 28t dstitdmt Balli bgt themagi ment . _
Referring to Figures 12(b) and 12(c), the 15 recording head unit 405 in this

enbodi ment i s cortiditidy e3DISAd ptovided Wi st gmKiurast t307 J nkhel nl et 407
and the recording head 405a vertically extends downward fromthe ink inlet
405 and t hen, bditrdr dtidon efhdshe afiwbretl snd suf tiheet dinke dortcadineXd virtual ly
horizontally ejected fromthe recording head 405. However, the direction in
whi ch ink is t3¥bearejsuctiredmra ditdt the fradednd Hatrtomwally t he ink
container 301 into the holder 450 of the recording head unit 405 25 is as
fol | ows: Fbrstof tthe ik czontainer 3 iare cdnegtest thyd d@ rglanted i nk hol der
450 from above (Figure 4(a)) so that the ink contai ner anchoring first 52
portion 305 i Wake 43t mir therexiennah surfage taff odygich tshecirguibnt ai ner

anchoring portion 455, that is, a
board and a contact pad are attached. 1In Figure 12(a),

the virtually the entirety of the internal space of
the ink container 301 is filled with a porous member
10 315 capable of absorbing and retaining ink, although
the ink container 301 may be structured so that the
porous member 315 occupies a part of the internal
space of the ink container 301 as in the first
embodiment. Referring to Figures 12(b) and 12(c), the
15 recording head unit 405 in this embodiment is
structured so that its ink passage between the ink
inlet 407 and the recording head 405a vertically
extends downward from the ink inlet 405 and then,
horizontally bends, and also, so that the ink is
20 virtually horizontally ejected from the recording head
405. However, the direction in which ink is to be
ejected is optional.
The procedure for mounting the ink container
301 into the holder 450 of the recording head unit 405
25 1is as follows: First, the ink container 301 is to be
inserted into the ink holder 450 from above (Figure

4(a)) so that the ink container anchoring first



t hrough hol e, of the holder 450. Then, the ink container 301 is to be
pushed down in the direction 5 indicated by an arrow mark P by the top end
of the front wall of the ink container 301, with the latching |ever 303
being rotating in the direction indicated by an arrow mark c by pressing
the rib 303g in order to prevent the i nk 5éont ai ner anchoring second portion
306 10 frominterfering with the ink container anchoring second portion 456
of -t he hol der 450. Further, in order to allow the ink container 303 to

smoot hly  rot gg-@aRaitzddeid the i@ Y Addtidn IS4 MeF oAb in the
direction indicated by an arrowmark R it is is possible to have the tip

of the ink condrd Nafk SHIHENITHEYW émﬂzﬁrﬁdm&ﬁﬁw,d ther tid, of the ink
cont ai ner anchoring second portion 456 chanfered. As the ink container
anchori ng secaiikdqsyt ilvle 3UE i thd GveXduk t45d.he ThensesthéSdnkocat ed bel ow t he

ink 20 container anchoring second portion 456, the fornmer is fitted into
the latter by ddretasaser i30T yioftd e Ipistedgidwarein 3Hlse daiwdoticy t her eby
the ink container 301 while the resiliency of the latching |ever 303
keepi ng the i nindicrdtaaddry 3l goreses uvaack 5 bywdrel tdpe drat kofivathe of t he
hol der 450, keeping thereby the ink container in contact with the back
wal | of the hdinnt 460L1 B | the tink goritieni3GE, wiotnt they akchikg
container 301 into the holder 450, which is simlar to that in the first
enbodi nent, thkever 303 being rotating in the direction indicated by
an arrow mark c by pressing the rib 303g in order to
prevent the ink container anchoring second portion 306
10 from interfering with the ink container anchoring
second portion 456 of .the holder 450. Further, in
order to allow the ink container 303 to smoothly
rotate about the ink container anchoring first portion
305 in the direction indicated by an arrow mark R, it
15 is possible to have the tip of the ink container
anchoring second portion 306 and the tip of the ink
container anchoring second portion 456 chamfered.
As the ink container anchoring second portion
306 is lowered to the recess 457 located below the ink
20 container anchoring second portion 456, the former is
fitted into the latter by the resiliency of the
latching lever 303, anchoring thereby the ink
container 301 while the resiliency of the latching
lever 303 keeping the ink container 301 pressured
25 toward the back wall of the holder 450, keeping

thereby the ink container in contact with the back

wall of the holder 450. During this process of



I nk outlet 307 of the ink container 301 is coupled wth the ink inlet 407
of the recording head unit 5 (holder 450), and the circuit board or contact
pad 402 disposed on the external surface of the slanted wall 430 of the
ink container 301 is reliably placed in ntact wth the connector 452

di sposed on the internal surface of the STanted wall portion 456 of 10 the
recordi ng head unit (hol der 450). The shape of the springy nenber, or

| atching Ilever, for keeping the ink container pressured does not need to
be in the forfAbahtangakhel @nkr conkain@e 30n€inftot khestoadéremsodi nent; it is
optional. Figure 15 13 shows one of the optional fornms for the springy
menber. In thwhichsds shmidpm gy thattc Ainnghleefarsi0 emboddmentsl Ithet he sanme
in shape as the latching lever 3 in the first enbodi nent, having the ink
cont ai ner anchaoki ngtdetond7poift ithe Gnkecoataineat 30Ae ilsr eoupded 20 of the

| atching | ever 30 is connected to the ink container 301 with a flexible
menber. | n th¥ighetbei dgkedindeitndft’s oft hbher eeicording haadhiumgt evers were
structured so that the ink container was pressured by the resiliency of the
25 | at chi ng | dhedderr 45Nt eodartdet isd ncufidr doardl opoicen tagtnipadork0Z ner
anchoring first portion of holder, or internal surface of back wall of

hol der) for nddsPOs§dsen Zhe eRteamadi sarfagenefeithet Ifd agtegcadd i n which

pressure is to_be applied by the resiliency of the
430 of the ink container 301 is reliably placed in

contact with the connector 452 disposed on the
internal surface of the slanted wall portion 456 of
10 the recording head unit (holder 450).

The shape of the springy member, or latching
lever, for keeping the ink container pressured does
not need to be in the form of a cantilever like the
one in the second embodiment; it is optional. Figure

15 13 shows one of the optional forms for the springy
member. In this case, the springy latching lever 30 is
virtually the same in shape as the latching lever 3 in
the first embodiment, having the ink container
anchoring second portion 6, except that the free end

20 of the latching lever 30 is connected to the ink
container 301 with a flexible member.

In the preceding embodiments, the resilient
latching levers were structured so that the ink
container was pressured by the resiliency of the

25 latching lever straight toward the referential point
(ink container anchoring first portion of holder, or

internal surface of back wall of holder) for mounting



| at ching nenber is optional; it should be determ ned according to the
position, structure, etc., of the 5 referential portion. Figure 14 shows one
of the optional structural arrangenments for an ink container and hol der
therefor. It is roughly the sane as the one shown in Figure 12, except
that the latching portion 306a as the ink 40 cont ai ner anchorlng second
portion of the latching |ever 303a of the ink container 301, and the ink
cont ai ner anchoring second portion 456a of the holder 450, are structured

so that the fanmMinkf idotithiherd.NeHow&¢EsS fREAaPEetPEohaliheynfiEAM out war d
side of the 15 holder to anchor the ink' container 301 to the hol der.

Further, in thedRisee@diiRg tonpedi F%'ltl%d be thek reGanl@dness o e be inserted
vertlcally downward into the ho However, the direction in which the

i nk cont ai nenatehlitigdmembeer igd opt idnaQ ;ORk @h@hld%ecwtre&mh%eﬂmm one of
these options. In this case, the ink container 1 identical in structure to

the one in t haddordingmheditientposd tionhe shaticzatiey! letc.pudtechait o the
hol der 550 of the recording head unit 505. The positional relationship
bet ween t he vakiferen?ialompordionaf the i nk contai ner and the ink container
anchoring first portion 5 is the same as that in the first enbodinent, and
so are the manner in \#igure hi4 Showomrestoparhe Oiptsopdhcetruatgnatact with
the connector 552 of the holder through the rotational
arrangements for an ink container and holder therefor.
It is roughly the same as the one shown in Figure 12,
except that the latching portion 306a as the ink
10 container anchoring second portion of the latching
lever 303a of the ink container 301, and the ink
container anchoring second portion 456a of the holder
450, are structured so that the former fits into the
recess 457a of the latter from outward side of the
15 holder to anchor the ink container 301 to the holder.
Further, in the preceding embodiments, the ink
container was to be inserted vertically downward into
the holder. However, the direction in which the ink
container is to be inserted is also optional.
20 Figure 15 shows one of these options. In this
case, the ink container 1 identical in structure to
the one in the first embodiment is to be horizontally
pushed into the holder 550 of the recording head unit
505. The positional relationship between the various
25 portions of the ink container and the ink container

anchoring first portion 5 is the same as that in the

first embodiment, and so are the manner in which the



nmovenent of the ink container 1 in the direction indicated by an arrow mark
R about the ink container s anchoring first portion 5 put through the ink
cont ai ner anchoring first portion of the holder, the nanner in which the
ink outlet 7 of the ink container 1 is coupled with the ink inlet 507 of
the recording head unit 505, and the manidr in which the ink 10 cont ai ner
anchoring second portion 6 of the ink container 1 fits into the recess 157
of the back wall of the hol der 550, are also the sane as those in the

first embodi mRntddiciglRntiald Ws tiacd € GY ot deradi tinithe05 € ects ink
vertically dowward, and the ink 15 passage fromthe ink inlet 507 of the

recordi ng heaGoniddtd¥F55D dhaHEHY1ESH g0 Ihd STdRIHidal | ndi cated by
the dotted line. Also in the case of the structural arrangenent shown in

Figure 15, the@iert dRGhDAK dogaiiekr?Q akowhd e demelomf the point of
I nk | eakage fromthe ink outlet 7, elimnating the possibility that the

| eaked i nk w lindicatdd thy tare axrdvaciala® Hbdbut-wHehamk icordteiggecedi ng
enbodi ments, the springy |latching nenber for keeping the ink container 25
pressured towarndthdieing ffeimstt ipdrtpioT i Srpudtorthmagh nthe hink nk contai ner is
provi ded on the ink container side. However, it may be a third nmenber
i ndependent 5&ontaginathenghorion o it partrisgoradfi rhendudlden t .thébr e
specifically, it my be such an i ndependent nenber
manner in which the ink outlet 7 of the ink container
1 is coupled with the ink inlet 507 of the recording
head unit 505, and the manner in which the ink
10 container anchoring second portion 6 of the ink
container 1 fits into the recess 157 of the back wall
of the holder 550, are also the same as those in the
first embodiment. Incidentally, this recording head
unit 505 ejects ink vertically downward, and the ink
15 passage from the ink inlet 507 of the recording head
unit 505 to the recording head 505a is bent as
indicated by the dotted line.
Also in the case of the structural arrangement
shown in Figure 15, the contact pad 102 is located
20 above the level of the point of ink leakage from the
ink outlet 7, eliminating the possibility that the
leaked ink will travel to the contact pad 102.
Further, in the preceding embodiments, the
springy latching member for keeping the ink container
25 pressured toward the referential portion for mounting

the ink container is provided on the ink container

side. However, it may be a third member independent



which is V-shaped in cross section, having a first arm portion which is to

be placed in contact with the 5 external surface of the front wall of an ink
container and has a latching portion, and a second arm portion which has a
| atching portion to latch with the catch ortion on the internal surface of
the front wall of the holder. The amount°%f its resiliency is determned to
by the angle forned by the two armportions. It is to be inserted into the

gap between the front wall of the ink container and the front wall of the

hol der, at therognénaf ihRecBheaeR8rOAnAP¥BELPEIhECHERK AARERI NBEre O, it
may be such an independent third nenber as the one 15 disclosed in Japanese

Lai d- open Pat gpbcipiRbhtayl, ont Rag38808uchhafihihdepiarardpginbei-om an i nk
container, and keeps the ink container pressured dowward in coordination

with a recordwngchead vnshapéiseni Brbbe peeeednnohawhadi aefEtisstt Bemci rcuit
20 board or contact pad was di sposed on the external surface of the slanted
connective wapbrtibhciwhaphedsstoabel platedelia tonwmadtbywithamrheri ng the
bottomfront corner of the ink container, between the front and bottom
wal | s of the erkernalasnefackowEvéhe fsohtngadd 23F aheih#&r cendpphnieed to t he
I nk container to mount the ink container can be nmade to act in the proper
direction to estlabhssh leltchbhhg pbrttioncahndoaneecood 8¥m petrtden t he i nk
contai ner and holder, and as long as ink |eakage is not concerned, the ink
contai ner 1 nWhich has a latching portion to latch with the catch
portion on the internal surface of the front wall of
the holder. The amount of its resiliency is determined
10 by the angle formed by the two arm portions. It is to
be inserted into the gap between the front wall of the
ink container and the front wall of the holder, at the
end of the process of mounting the ink container. Or,
it may be such an independent third member as the one
15 disclosed in Japanese Laid-open Patent Application
8-230206, which is independent from an ink container,
and keeps the ink container pressured downward in
coordination with a recording head unit.
Also in the preceding embodiments, the circuit
20 board or contact pad was disposed on the external
surface of the slanted connective wall, which appears
as if it were formed by chamfering the bottom front
corner of the ink container, between the front and
bottom walls of the ink container. However, as long as
25 the force applied to the ink container to mount the

ink container can be made to act in the proper

direction to establish reliable electrical connection



be provided with an contact pad nount protruding from the edge between the
top and bottomwalls of the ink 5 container, as shown in Figure 16, and the
contact pad 502 may be di sposed on the end surface of the contact pad
mount. Also in the preceding enbodi nents, s4he information storage el ement
was di sposed on the 10 opposite surface of the circuit board fromthe
surface on which the contact pad is | ocated-. However, the information
storage el enment and contact pad nmay be disposed on the sane surface of the
circuit boar dbeaweenorfeadnkheontadneat iamd hioddege aehed ldogs aot 15
interfere while the contact pad is being placed with the connector of the
recordi ng headnknilteakiaget lier notf contpenmedf,erthlel dnkocantaidear I @AY rcui t
board or information storage elenment is different fromthe preferable

| ocati on for tiee pe@WVidad withhagaeoataictt pad moymty materustin eframk

contai ner and/or the portions thereof for attaching the ink container, the
circuit boar #hf laehdetwesnrdhiey f o @ngydoditom: wa afhdhegitkact pad may
be separately disposed on the optimal__ |ocations therefor, and connected
with wiring. ©CPPERIRSTer aforsdewn i Figrendidat®dy theatcyriact mad

I nformation stora%le and the contact pad are integrally H.}élaced on the
circuit board3%gMmay & disnasest Qediry eé‘rﬁ‘oédﬁrré\ﬁ%,oﬁ & e ARG ner was

rmmvﬂﬂyrmug£Pd£ﬂ&}herecmdlm;

Also in the preceding embodiments, the

information storage element was disposed on the

10 opposite surface of the circuit board from the surface
on which the contact pad is located. However, the
information storage element and contact pad may be
disposed on the same surface of the circuit board, as
long as the information storage element does not

15 1interfere while the contact pad is being placed with
the connector of the recording head unit. Further, if
the preferable location for the circuit board or
information storage element is different from the
preferable location for the contact pad because of the

20 structure of the ink container and/or the portions
thereof for attaching the ink container, the circuit
board with the information storage element and the
contact pad may be separately disposed on the optimal
locations therefor, and connected with wiring. In

25 other words, it is not mandatory that both the
information storage and the contact pad are integrally

placed on the circuit board.



head unit having the ink container holder. However, the ink container and
recordi ng head nay be structured s to be inseparable. In such a case, the

i nsepar abl e conbi nati on of ink container and recording head is renovably
mounted in the carriage. The structural rangenment, in the preceding
enbodi nent, for the electrical contacts rough which recording signals 10
are transmtted to the recording head, and al so, through which the

el ectrical signal reflecting the conditions of the ink container and
recording head are exlsngad fisd vesscdding Gnibominetof tHe imik cont ai ner
and recording head, and the main assenbly, in order to 1s display the
condi ti ons, i soaltad nagpwasalremovabtlly mosinteds iptef ¢éhablrecoedlilngs as t hose
obtai ned by the preceding enbodinents, to the inseparable conbination of
an i nk cont ai headamairtebavdingg theadnkaconttiad neal toddetrher Bbweve20 Al so in

t he precedi ng enbodi nrents, the information regarding the ink containers was
di spl ayed t hitbegh nkheositadmeirc andc aecosding beademmayt be istiruatated ner and
mai n assenbly of an ink jet recording apparatus. However, the present

i nvention $s &loskepdnggparakdiee t dnafdycheahanseal thenkegeparabde | ong as

the information regarding the ink containers can be displayed to a user
t hrough t he mSEMRdn@diodoefadinks Forg@inesn ande rgcondings he@shtidct s of the

i nk containers and_those of the main assenbly. For exanple, the
removably mounted in the carrladé. The structural

arrangement, in the preceding embodiment, for the
electrical contacts through which recording signals

10 are transmitted to the recording head, and also,
through which the electrical signal reflecting the
conditions of the ink container and recording head are
exchanged between the combination of the ink container
and recording head, and the main assembly, in order to

15 display the conditions, is also applicable, with just
as preferable results as those obtained by the
preceding embodiments, to the inseparable combination
of an ink container and recording head, and the holder
therefor.

20 Also in the preceding embodiments, the
information regarding the ink containers was displayed
through the electrical connection between the ink
container and main assembly of an ink jet recording
apparatus. However, the present invention is also

25 applicable to any mechanical connection, as long as
the information regarding the ink containers can be

displayed to a user through the mechanical contact



mechani cal contact between the ink container and main assenbly may be for
magnetically transmtting 5 information. In such a case, the contact pad is
replaced with a magnetic storage neans, and the connector is replaced with
a magnetic head. The preceding enbodinentggare not intended to limt the
structures of the anchoring portions of the 10 ink container and the
structure of the holder, to those in the enbodi nents. For exanple, instead
of providing the holder of the recording head unit with the ink container

anchoring secgedweent ithe 1éct¥aRACIONLacE o thagankR:ditdimutgled with
the ink 15 contai ner anchoring second portion and connector. In other

wor ds, the inlandorhaiskelofantiomaig a¥ecemblyRor Fodnekamplegnihet or 152, and
wiring 159 for the connector, may be attached to the carriage. In the case
of such a str meichaalicalr angdast bexweene the riakocdntaiead and tmdin nount ed
into the carriage, the entirety of the anchoring portion of the ink

cont ai ner i s asasambdyd magnde formpmagees ichldyuginangntiteingk outlet with the
ink inlet, and the process of placing the pad in contact with the

connect or, 5ar éndorpladtion .25Inhsughhat fhessanthepeentactopathdsi nk cont ai ner
as that shown in Figure 4. Further, the addition of the follow ng 60

f eat ures, whi dlepdiadedawidds @ inaghetda storadec megns .camdithes i n accor dance

with the present invention
connector is replaced with a magnetic head.

The preceding embodiments are not intended to
limit the structures of the anchoring portions of the
10 ink container and the structure of the holder, to
those in the embodiments. For example, instead of
providing the holder of the recording head unit with
the ink container anchoring second portion and
connector, the carriage may be provided with the ink
15 container anchoring second portion and connector. 1In
other words, the ink container anchoring second
portion 156, connector 152, and wiring 159 for the
connector, may be attached to the carriage. 1In the
case of such a structural arrangement, as the
20 recording head unit is mounted into the carriage, the
entirety of the anchoring portion of the ink container
is realized, and the process of coupling the ink
outlet with the ink inlet, and the process of placing
the pad in contact with the connector, are completed
25 through the same movement of the ink container as that
shown in Figure 4.

Further, the addition of the following



further inproves an ink jet printer in usability. Generally, an ink

container is filled with 5 ordinary ink. The ink to be filled into an ink
contai ner may be pignment ink or dye ink. The color of the ink to be filled
into an ink container may be red, green, blue, etc., in addition to bl ack,
yel l ow, nmagenta, and cyan. Regarding the®Pone of ink, cyan and 10 nmgenta
inks lighter in tone than the ordinary cyan and magenta inks may be

enployed in addition to the abovenentioned ones. Further, an ink container

may be fill e¢gaithdrex! Wini®h WALl HRAdRGiNe AMYKECHAivHe idi um for
i mproving ink and recording nediumin 15 fixation, color devel opnent,

durability, aréntkEnerken RiRAddRe wAth the @lre¥dnt anviesiigied so that it
can enploy three to eight ink containers anong the abovenentioned ink

cont ai ners di ff@nteidr iifpdteresolanr ik ajet tpyie t@fr tike dsdksi Tigy. store can
yield an image conparable to a photographic imge. Incidentally, in the
case of an ink contai neénerality, asn t ivek oten sdibner | hs FEHLTed 3withe i nternal
space of which is divided into a first chanber in which ink 25 is directly
stored, and acgEldoadtycharkber The whkchoi bk fidlstloiadioi ant AReki nk absor bent
menber packed in the chanber, if the ink absorbent menber is nmade up of two
61 pieces of damkadinegr man beepdamenthiigkk e dpe tiindal | Fhescadkadofi nt er f ace

of which is | ocated above passage
the ink to be filled into an ink container may be red,

green, blue, etc., in addition to black, yellow,
magenta, and cyan. Regarding the tone of ink, c¢yan and

10 magenta inks lighter in tone than the ordinary cyan
and. magenta inks may be employed in addition to the
abovementioned ones. Further, an ink container may be
filled with solution for treating ink and/recording
medium for improving ink and recording medium in

15 fixation, color development, durability, and the like
properties.

An ink jet printer designed so that it can
employ three to eight ink containers among the
abovementioned ink containers different in the color

20 and tone of the inks they store can yield an image
comparable to a photographic image.

Incidentally, in the case of an ink container,
such as the one shown in Figure 3, the internal space
of which is divided into a first chamber in which ink

25 1is directly stored, and a second chamber in which ink
is stored in the ink absorbent member packed in the

chamber, if the ink absorbent member is made up of two



t hrough which gas (air) is introduced fromthe second chanber to the first
chanber), the ink container is 5 desired to be filled wth ink by an anpunt

enough for the ink to conpletely fill the entirety of the bottom piece of
t he absorbent menber and reach the interface between the top and bottom
pieces. Filling the ink container by the®anmount described above can prevent

10 the occurrence of such a situation, during the distribution of an ink
container, that the ink in the first chanber travels into the second

chamber and | f, i j s & f the ink
cont ai ner. 15 %ﬁ%&%ﬁtﬁﬁeqﬂﬁ/g&?ﬁ%eﬁﬁhﬁﬁr eg{:h%:{%{;(?tévﬁet f?é%]@ﬁce to the
structures di saloged Nefidbedde ice wificrt QY IR oSt ghdSaget forth,

and this application is intended to cover such nodifications or~ changes as

nay come vvith!ﬂhzt&%rpwmsgaﬁ (418 20 d NRIPGHIRIES Fom enS COBERE t he
following claims. 62 WHAT IS CLAIMED IS: 1. Aliquid container detachably

nmount abl e t o ahdibél iH0 1Y t Ofs tofchRinbddar ahes i dhecdmtitnd® Portion
including a first |ocking portion and a second | ocking 5 portion, said

| i quid contai rgsired ub N EickasEO ity inkonyidah REndurttli sheugh afstippl y port
for supplying the liquid to an ink jet head, said |liquid container
conpri sing: a the sinkengagiomppotrdliyrfidrlowilde eretti re tfy reaff the bottom

piece of the absorbent member and reach the interface

between the top and bottom pieces. Filling the ink

container by the amount described above can prevent

10 the occurrence of such a situation, during the
distribution of an ink container, that the ink in the
first chamber travels into the second chamber and
leaks out of the ink container through the air vent of
the ink container.

15 While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or

changes as may come within the purposes of the

20 improvements or the scope of the following claims.



10 side of said casing and engageable with the first |ocking portion; a

second engagi ng portion provided opposed to a second si

de of said casing

which is opposite said first side, said second engagi ng portion being 15

engageable with the second | ocking portion;

a supporting nmenber for

di spl aceably supporting said second enga@?ng portion; a contact contactable

to a nenber provided in the nounting portion to permt
20 neans to display information relating to said |iquid

I nformati on di spl ay
cont ai ner, wherein

sai d supply p@ifard S<dicgpaseEs irg.a third side of said casing which is
between said frrst—sirde and Sard second side, and said contact is disposed

at 25 a corner regionabgiyeaea 3Nt alfedetaefa®ly mudtablld ¢oSigde. 63 2.
A liquid container according to Claim1, wherein Said contact is inclined

relative to sgictintIeRPbrtiids ¥ afidpgdtidtdssi dhe MohntArd Gzt €Nt ai ner

according to Gaim2, wherein an angle of the inclination relative to said
third side is 1%1u&i@1giegrﬁ&$t 1bckiny Ipottdidrc Gdia&e AP Id A C ai m

3, wherein an angle of the inclination relative to said
appr oxi mat gl y pértdegr,easaid liquid container including a

third side is
casing for

containing liquid and a supply port for supplying the

ligquid to an ink jet head, said liguid container

comprising:

a first engaging portion provided at a first

10 side of said casing and engageable with the first

locking portion;

a second engaging portion provided opposed to a

second side of said casing which is opposite said

first side, said second engaging portion being

15 engageable with the second locking portion;

a supporting member for displaceably supporting

said second engaging portion;

a contact contactable to a member provided in

the mounting portion to permit information

display

20 means to display information relating to said liquid

container,

wherein said supply port is disposed in a third

side of said casing which is between said first side

and said second side, and said contact is disposed at

25 a corner region between said second side and said

third side.



15 5. Aliquid container according to aim1l, wherein said supply port,
use of said liquid container, takes a relatively lower position. 20 6. A
| iquid container according to Claim1, wherein said information display
nmeans has a contact for electrically transmtting information through
contact with the nmenmber provided in said fbunting portion. 25 7. Aliquid
contai ner according to Caiml, 64 wherein said information display neans
is disposed on an inclined surface fornmed at the corner region. 5 8. A

| i qui d contai ner %FCOAdiﬂﬁeiﬁ g%ﬁta%& %gggg&$n§atg bﬂgghngtlon di spl ay

means including stor ans ein mation i s rénewabl e or

recor dabl e. 1QnreAn |bﬁ'ihdcﬁﬁlrﬂ%%ltn§.% 36911680 7e9aPideMeh sather i n sai d

|l i quid container contains in printing.
second side and said third side.

3. A liquid container according to Claim 2,
wherein an angle of the inclination relative to said

third side is 40 - 50 degrees.

10 4. A liquid container according to Claim 3,
wherein an angle of the inclination relative to said

third side is approximately 45 degrees.

15 5. A liquid container according to Claim 1,
wherein said supply port, in use of said liquid

container, takes a relatively lower position.

20 6. A liquid container according to Claim 1,
wherein said information display means has a contact
for electrically transmitting information through
contact with the member provided in said mounting
portion.

25

7. A liquid container according to Claim 1,

in



10

15

64

wherein said information display means is disposed on

an inclined surface formed at the corner region.

8. A liquid container according to Claim 1,
wherein said information display means including
storing means in which the information is renewable or

recordable.

9. A liquid container according to Claim 1,
wherein said liquid container contains ink for

printing.



