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

i nvention relates to a liquid 5 container, in particular, a liquid
container in the formof an ink container renovably nountable in an ink jet
recording unit or an ink jet recording apparatus, which records on
recording mediumby ejecting ink. An ink pet recordi ng apparatus which forns
an 10 inmage on recordi ng nedi um 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 information processing apparatus as a copyi ng nmachine, a
facsi m | ei ng machine, an el CONJ] Rier, 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 disc apparatu a vi deo %ﬁﬁaratus a_digital canmera, etc. 20 As a
system for sEFBELR QF JHE, LNVEN%I B0y Adbar at us as those descri bed
above with ink, there is stemin which an ink contaj ner I nsepar abl y

or renovably att ached™®% %F?% Fdﬁ?&F?ﬁ%ﬁP Fﬁ&ﬁﬁ%ﬂ v %.%%ﬁ?}%ge or the like

and reciprocally 25 novabl e mary scanning diirection), .and ink is
G rect !y Sup At RS T d r STk Hread Aot RO R Whet her an

Ink jet reCO%%rﬂpcgpeﬁr%%.Scontalner 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
recordi ng head, or positioning of a recording head unit, that is, the

i ntegral conbination of a recording head2and 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 assenbly of a recording apparatus, is one of the nobst inportant

i ssues rel at &Fnusunest Ehghpklan ylantﬂqfﬁé\rlant iiss ingepanapdft ant, in
particular, in the field of an ink jet recording apparatus for personal

usage, to prAHIRCHER &P ihreagidinhdeast an fidr i StGRIredEn ding

apparatus which is small in size, sinple in_terns of the operation for
nounti ng or &%Lﬂﬂl’n‘ﬂ‘ é?Pan%rhsallF?é‘fovtﬂbJé’n qtrﬁ@‘il?ﬁ & ¢ di ng head unit,
and al so, rnms. of _nmechanism 20 T .. the inventors of the
present i nverﬁrgg ‘?ﬁ'qj’pogted RO d"fn amk GO her and a

structure _for re vabI attac cont ai ner,,. as, nswer to the
above desg@ri bred1 erns. @ Ececcoorro‘%{bg l'fec?kq hi% ;?roosdo?ﬁnl% qfﬁléa container is

provi ded MAt a 25 .anc or| clama I ¢h P9l £G fromone.of the end
surf aces, ee{:osrpqll‘nr%y thV\/\aﬂr i ¢ h(ﬂf ec,q{oarnj} ng° ctfle{wtjvﬁﬂ ch

proj ects fr(”BfrgaégggfﬁgﬁgnﬁééH]é%d 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 anchoring 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
positioned so that the anchor| ng cl aw ectin from one end of the ink
contai ner fit¥ Hhf PRARS LR &hdi “bf Rehe iffH tfen, the ink
container is to.be push nto th tern1ne sitign_in the

hol der by t h&HHHR é?qguéiﬁy 8§G &Tth Shgnbﬁg Fﬁgt8fw HE%IQPCHPKQ | ever of
the ink container. tao snap |nt e anchor. hol,e of the. holder. Wth the
two claws | o q’ﬁletrnel Cpl'benéallfg pré’nc’?ﬁg% tﬁblaer% aRGReEH cont ai ner i s

prevented f rchrg]fu ; tood%ﬂl%ﬁ tg}lenaoq%lvngdm&ké coﬁf iy elqleiz eéép%ﬂalne%o position

in the hol der a reana ar ner

descri bed, ablq_leetgw rﬁfez{ht Ir#lon &, PPV fef w e ttane |tEHL con{}?ns capabl e

of electrically storing tion regar ner itself

25,1 ety 5B sk ol hoieeTol G s e Lo
the informatind# The two anchoring holes of the holder are in the
opposing two side walls of the holder, one for one. As
for the mounting of the ink container, first, the ink
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 nust be connected to the recording head so that
not only is an ink passage established bdtween 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 described objects, Japanese-Lai d- open Patent égplication 2001- 253087
di scl oses t he® fUITDihg P17 (REITRIMEAT S gdhen i Nt PRBat LoD, Sitofed. df acts of

an ink contqhﬂgr and the electrical<font ts .of a hal der 15 are di sposed on

t he same side 'so st%oar:[a%es BT ¢ O e sl%lﬁﬁ%%alrr}ﬁ% *%he hol der, the

el ectri cal cﬁ%ﬁrﬁ?é(f h%t&%ﬂ% Sin%éje@@eéo%ﬁr}cgovr%qaqﬁéraw sh e%%h th,[ ther, and

al so, so that once are placed ih~contac each ot her, ey are
kept in cont M . { ﬁﬂgﬂgﬁﬂﬁpt RE t anchoring
cl aw, such agccétshe %ﬁe@e@?h%%co%qlﬁ e in c%tn‘{q% ner‘?dvvl h the
correspondin dd B ] Ofhe 11 MU HAE] i nD WReN:d oring claw
of the Iatcﬁjl' ng | ever, sucf as ethle above dler}scr?rg%? one, 04}%2 the ink

container, ang i GHESSPAY ML @D AHNI ndolsn 1y fdedoiger. 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. In 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 advantageous fromthe standpoint
of operational efficiency. In conparison, sthe structural arrangenent

di scl osed in Japanese Lai d-open Patent Application 2001-253087 suffers from
the follow ng problenms. That 10 is, if the latching | ever of the ink
container and the electrical contacts of the hol der are not equal in

resiliency, fB® Sthfaiqaliheamadad aeddf it CaHeIetis cal contacts
I's greater than the force enerated by the resiliency of_ the latching

| ever, the 1§QQﬂ§ﬁﬂrﬁfHQHﬁ§£{h?iﬁﬁ%e§ﬁﬁﬂ%PQﬁﬁQﬂrﬁhﬁ W%ﬁqiéhf % hereby to
keep the ink container in.th det.er m ned osition in terns. of the
direction in™ Cir}lcahmt% 4eoql¢ceae1:_égaéeﬁte9 at?’eed GRPReE4t 'g:hcfrngtr}fee\fé‘?edac{%r on the

| nk cont ai nery, H%Lng % lglztoée%uBé’eSS@lé%i'e i ddie K czo%dPeaétS e on the ink
contai ner si d& and t I nK "passage on 1 he recordi ng  hea 51 de becone

m sal i gned ag[-/ﬁoér}eeaﬁcﬂé,_”tthi@ %’ﬁg&%fgﬁgﬁ(&ﬁ% diedt 9g bﬁ&kﬁgﬂﬁ&oﬁié y

supplied, an oW ng 1 nk romtHhe jolnt. SO possible
that the cont [o1g ; SddiS S GEiT | i SUHAfts on the ink
cont ai ner side al.l}ld ﬁﬁﬁ@%ﬁ?%\?&z% I{)ecome _unst%le, faélza}f"l ng thereby to
remai n properly conneghedohPat£E8R, 0fhe! §6E0EERLaP 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 to Japanese Lai d-open Patent
Application 2-178050, the ink jet recordieng 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 transmited to the recording head fromthe main assenbly of

t he recording'c % t? are attached to the bottom surface of the recordi ng

head, and the 15 corresponpdi ng.surface of,the, carri.age. .Thys, as the
recording head is nnu%FeggﬁnF§1P§é°8a§Pi%BS,aPRXe 8F§8FFP8§I contacts of the
recordi ng he | nt <\ ciglc nt of the

carri age,g aﬁ%r :g%?éke%ﬁ) g??%‘?%%l%éePte%#%'vﬁ%?eeh%eﬁr%%%%?%% 20 head is
noved (pivot Lpto i I nal Lt 0, carriage herefore, the
el ectrical cgéfl%%%?éég Of% oeﬁrée&go?}g??l%%g%}% %%%f%kﬁ% e _e%: ri%:%lllI contacts of
the carrisages-gh£ahigdt efn cODCERE hihi&F NBs Ofn&! S T&£ 1%§é’&‘di&?t'v' ty.

Thus, it seens reasonable to the adopt 25 the design of the electrical
j oi nt bet weenyipené &€ of 81 dYopERIP 2éh € A pp BUECa € S | DSETgh Ko Japanese

Lai d-open Patent Application 2-178050 to the design of 7
According to Japanese Laid-open Patent Application
2-178050, the ink jet recording head is integral with
an ink container, and is removably mountable in the

10 carriage of the ink jet recording apparatus. 1Its
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 nmenbers formnmed of
relatively rigid netallic substance, and therefore, applying a | arge anount
of pressure to electrical contacts, and/@r 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 cqntacts of the nain ssenbly remai.n satisfactori|y connected in
terms of elé€ erieclaqc%n‘b{?ctq%qgl &t A Y I FREHI R of the

Preventor, Ol e, URAIATIEN d% SHE AR pe ooty
applied to ttiq}feglq(gégiloqgljksco%hgeacgg]isiéqquségq%macttet&e el ectrical contacts
on ept” ~satisract ori

of the ink c alner are y connected to the electrical

contacts of 20 the ”?hawéééfﬁbéie89§£89f Qgékgyggcépéteiéctf Eal ,ni mum t o

be effective. Thus, it I's unw se to adopt nol ogres disclosed in

Japanese Lai GhRffbt RAd SlmeR | £y JF QMW&H‘%gfd‘%éﬁﬂﬂ&at i on.

In particular, in the case that an 1nk container 1S 25 Tenovably attachabl e
to a recordi nidieathcd el | ehd#roROS it 1y ing tdhatarfenud ko€ont 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 1is, 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 nmounting of the ink container, it 1is very likely that
the ink having | eaked fromthe joint wilB reach the electrical contacts,
because the electrical contacts are attached to the bottom surface of the
ink container. 10 SUMVARY OF THE | NVENTI ON Thus, the prinary object of the
present inventi.on is t nprove a i qui nt ai.ner,_.havi uid outl et
and an i nf or ] Gh1 or“glg L s e q‘fgg:cc ac]ttr}l t&e (?]E 11-’1(‘3I]e a o0 make it

easi er to moypy m)re reﬁdlozjag}q}e}{ban slr{rpgseg ytn’heans& r“Hacg ﬁeqlfl t trr{%%l}anl sm for

mounting 1t, accura terns S pOSI ionrelative

to a device t dﬂi‘.t&*&dl{ lesak d%’ﬂ{?x‘?cﬁrf‘ed JOSHPE lt?é%vfélar{ %é%i@t?ﬁJhéPrce

necessary to 20 nount nore rell e Interns

connection bejameas i trﬁcld&wadnfa&t l&iq ab Uitk e of e wfig device to
which it is connected, and the electrical connection between its

informatign ey dg?lrlﬂmé heoun¥ Qigredf athestRNiagbiRafe®f {the device
25 to which it is connecte Anot her object of the present invention is to
provide a stritudry} KikeDgetrdad Iy K iHtihd 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



contai ner, 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
| i quid contai ner 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

jet head, said_..i.quid cgntainer conprising a,first engagi.ng portion

provi ded at f%trasltqiesri’dé"q}ffcq%aﬁsd Sclg’sr? ra.’nglnentgefdrésabqé;%%]‘i h the first

| ocki ng portiQn; econ quﬁgi [0 V] d t.0 econd
side of said p%%vcegisﬁslﬁogl 'Wﬂ:IoCh S g(}gcﬁlo%q'{ltea% %I%rafq}dregrfeqlsﬁoﬁgogs gaailcf‘ %lgic%nd
engagi ng portd & quﬁgﬁg%_ | thy | ggking portion; a
supporting ne efgféggdisp aceafﬁvﬁégﬂﬂ%o?¥?ﬁg sgﬁa second engagi ng portion;
a contact  contact abpgcbeadngeBeanPLeREEEdokN thRe pFadahitNd ndRnR9idhi 0N o
permt information display neans to display inforimation relating to said

l'iquid coptaiyiive WEdvided h SURRIM RYtdimet sRagRthdpiyg third side of
said casing which is between said Tirst side and said second side, and

sai d contact nigurtispesah al Wity pdriiRf GF kal vispareai s segand si de and
said third side. A liquid container structured described above is nounted,
in the foll omouhtiarmngsortidm indlading 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
liquid 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 container 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 s liquid
container is to be engaged with a liquid container anchoring first portion
of the liquid container nount, and the RPquid 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

cont ai ner ”D.Lﬁltedé’!gxlngir[)egé f]%ﬂ&lﬂi.@?cf%%téimeex% i“ﬁ%‘dc foa Eaﬁi&q;jr@cth&ri ng first

portion. It IS ensure e resilirency o ing Téever of the

liquid contaifgrey etlmgldiim&tﬁ%@iﬁertd HAGHW A t%eggﬁ%i ongd

relative to the 1s Ti1quid contal ner mount and retaine roviding the

| at ching | evers ifid oot Auidk GaRIMETg W i@ pdidid GOt ner anchor i ng
second portion engageable wth the liquid container anchoring portion of

the liquid contedmer stiHcd Wi e B UIRS td@rdinardi gk Zh&ontainer is
accurately positioned relative to the 1liquid container nount, and nakes it

easi er tosnountquidedrtilitk€ o aid@e dridddrt wikinee Tiguid qui d cont ai ner
is accurately and reliably positioned relative to the 25 |liquid container
hol der (nmountgontaithdheanchpitichgWimit pdriion lofuilte coigwidier 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 liquid container mount and retained there. Providing
the latching lever of the liquid container with a
liquid 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 5 liquid | eakage is

m nimzed by the synergetic coordination of the force generated by the
contact pressure between the liquid outlldt of the liquid container and the
liquid inlet of the liquid container nount side, and the force generated by
t he resiliency 10 of the latching | ever of the liquid container. In

addi tion, %@ﬁcéélocialwhclﬁ gér:{{es Jplf "Li (frma%bx{%a} aqpc %Iorr@e neans are

di sposed on the corner ween teral wall of

the liquid ﬁd}?r vﬁﬁ\’él{‘gsé %}'a‘ﬂ“%é’%ﬂcﬁie kL d d‘thb S,ep | ateral wall of

the liquid contal ner upon whic force generate y the resiliency of

the I atching rd&Melomft centter ef A4 B oddteE! oftld IGRl gPYLcts of the
I nformati on storage neans cone into contact with the ‘electrical contacts on

the liquid cod@dmer vl deds Zhesi Ok idBRd Bl Y O Yuddwi praeess for

nmounting the 1liquid container in the rotational nmovenent is “conpleted. In
ot her worégs, Titfuial eddiagd TOMBGEG Afd ByhaHd @ybregudias ner and the

el ectrical contacts of the liquid container holder side are placed in
contact 25 wddomtiaiataidrerobhytidef e gatematddaken the comipdact he |1 qui d
outlet of the liquid container with the ink inlet of the Iiquid container
hol der. Ther gfessuretbeiiveen the liquid outlet of the liquid
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
liquid 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 s conpared
to that required when the liquid container in accordance with the prior art
I's mounted. Further, the latching |ever 2supporting nenber) 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 th Il of .the liquid t aj havi the |.iquid tlet, th

(Dot he vl | Sy 048 hERNALOSE SAMLAR U5, Ay RUh S o
havi t he | ' i | qui d tai dthe ljquid

navi 19, e, |SHERLD0 Lt a0 ALK 580 A b ARG

nounted into é&?d%tibféﬂd tef‘iﬂ?r g}pé our;peof riﬁéf"éé Spﬁlﬁg&ggmﬁg of the

i quid container out’ the I'qui d contai ner anchorin i on can be

utilized as t$@hﬂ€vf§e§¥é§6¥§ ééhyggﬂgkpigaédgg%éhé%%é;?iéﬁaifefhe poi nt  of

action. Therefore, gqui d container 1s releas ore the liquid

cont ai ner sanchghpdie & SEONELPOT L4 A a thifen AKd Ngul EVESn COMELLEL Y €ngages

with the Iiquid container anchoring second portion of the I'iquid container
nmount 25 (hol gledgrddntee |with dek®@ i dierats 09 RRSch teWar Fudtndie theaction

force, informng therefore an operator of the inconpletion of the liquid
contai ner noundtclgipg ob@ser (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 liquid 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 liquid 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. s Therefore, as
the liquid container is nounted into the |liquid container nount (holder),
the information storage neans is positidded at a | evel 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 Jnf ign st.orage nmeans would, be nproftected fromthe effects
of the | eak. e&‘%&%@i%@%é%%\a/%}% h%l%r]éls%lﬁtdicn% HToT Thkes it possible to
make a |i qui tal , ' 1 | iqui .and I.nf ormati on
ke a1 CGRIAIG mabledn. 130%heR | L dreuthal g0 Aot
mounting it igdahd hes |d Hpsk &P i AR Mmé}{uaonéﬂ&@fﬁ{&d%g,'t | s
attached, sinpler in the ™ procedure for nounting 1t, nore reliable and

accurate 20 i¢h4¥0Sid] Qmé‘gco:.srf@sl‘|;?6r£{bﬂ,heoiamtlft%ui@r@@x1té‘ﬁ?§§§ary to
nount it, and better in the state of connection between its [iquid outlet

and the |isquithetdt®te Ofas €leyi LRpITA Wiitthider Si Athaahess anged hene st at e of
contact between the electrical contacts of 25 its information storage nmeans

and the el ectrigaid amitaier alodte devlider X 0 tid cinfidrmet £éd ached.
Further, the present invention can structure a 14
storage means is positioned at a level 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 1its 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 ot her objects, features, and advantages of the
present invention will becone nore appardnt upon consideration of the
follow ng description of the preferred enbodi nents of the 10 present

i nvention, taken in conjunction mﬁth the acconpanying draw ngs. BRIEF
DESCRI PTI ON OF W NGS Fi %#_ perspegilve vjew of the ink 15
container in9 Jfr}"’r ° 5o dt cf%t itRemi®das seen from
t he bottom si ures 2 nd b) are si.de.a tom plan views,
respectivel y,(go%ft ngal n CI}()nt at?nerdzé J? 1% wrﬁcg{h%gn k: Jf—(fgure 3is a

schematic sec(%chﬂr@mvi% qjottiget#%&?oc{]t%(pq{@ure f‘%{é‘% &a: at plane

parallel to e sSi e contai ner a sthenati ¢

crawi ng for Shgn ks Li% SLURAES Gl Sl d GAN! Nl JRU - 0l der) of

25 the nmain asse ] et recor i Ng "appar at'us, a e procedure

for nountisng e iﬂiﬁ_lfd)l’ﬁd:ﬁfﬁ‘nélnto the ink cont ai ner rmunt (hol der). 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 nountable in
the recording head unit shown in Figure 5. Figure 7 is an external
perspective view of an ink jet printer 18 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 nmain assenbly cover of which is
open. Figure 9is ap Eéﬁect've view of a i's contaigers

f.ink
different fromthe se B%n iﬁsF?gﬁ?555?0§£§§8Y§éQ0°fsaﬂ pEPEBeEti ve view
of one of th%M'Jécﬁ&dS’ﬁ{ags 5 9 f@esﬂﬂi%tqg:;g@a' Fltndt ttH?enI)%xf]?t

[
enbodi nment . gure 1 perspective View not her - 2 i ed version

of the ink cquyfNEled Nid Nehd i{)JiGLtnsgtt iﬁ{etr ﬁ%{fﬁ%{éé}t - 12(c) are

schemati c draw ngs For 'descr i e ano arrangenment and
the procedur & finElastldLflde MmAABY, Mbdd¥ardR container into the

predeterm ned position in the recordi'ng head unit. Figure 13 is a schenmatic
side viewsof the ink g65608t8i N8Tal PePEPESLIVENPENTBR tRE sBE BEEsent

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



invention. 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 (holder) in the first enbodi nent, at a
pl ane parallel 10 to the side walls therdéf, showi ng the structure thereof.
Figure 16 is a schematic sectional view of the ink container nount (holder)
i n another enbodinment, at a plane parallel to the side walls thereof,
showi ng 15 the structure thereof. Figure 17 is sectional, view of the ink
cont ai ner acccoor’ftlar?gm?ro Eh fahr}?ﬁé t ee%bgbaélr%erﬂt S (1R pp]?eeséeérhtt i nvention. 20
DETAI LED DESC}?M"H,Q}LQZ THE PREFERRED EMBODI MENTS Hereinafter the preferred
enbodi ments of the present invention will be described with reference to

t he appended dramﬁngsF%$@réhi§_§Qegigéggigﬁgligg%gggkakgge§n25 recordi ng

mean a process for forning various kinds o wnet her the i mages have
a neaning or diftaiHer MBI SHhO i NOcd i idBYG A€ Msidd,e that is, 17

whet her or not the inmages can be detected by the human eye. In other words,
it means the i< f Oin fAHAWHKE 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. 5 The neaning of "recording nediunm 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. Inother 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 wi del interpreted as the above descri bed neaning of 15

recording. ThEYPTREFUBE BRY FREUIBRART cFARaPE f 3R HPCTRdgRY, thﬁa upgn
meani ngf ul and nea nghﬁls pat t rns can treat recordin Il uns, and/ or
can treat ink®¥fts S %y HeSSARY e BERRAES c?ﬁ) 1%mges in
terns of fixation u , _color 20 devel oppent,. durability, _etc., by

sol i fying cORBHPH ﬁ%ﬂé%ﬂfema%?s-rnknaieﬁb@we‘ah%n%O?saarefng modi uny . 1.
First Enbodi ntalne |g IS a perspective view of the
ink 25 contg?%%?tln& #Qé? st9eh JL'Ifsea.‘véfseen fromthe bottom side, and

Figures 2(a) and 2(b)TﬁreF%| gngngf hgg%gghgh nmg Wa,n0f; t? ¢ nk contai ner
t

in the first 18 enbodi nen re " 3is a sec |ona V|em10 he i nk

contai ner, atlfm?%éaetBa{ﬁélﬁépéP 4884 Sb§ean@bt8iRhry 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 nount or disnount ink container, or the |ike
operation). The ink container 1 in this d®fbodi nent 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. It n?o(gcﬁ]rﬂ%gtw tfhl#u%% %gqﬁaian%recﬂﬁrﬁ%%%geqjier%%%[ ic;c\r,i\}gar (é.g}tai ner 1. It

is structured SO at 'It ca el ast’i ca for e cont ai ner

f ot L ks t al t ' ' 1.1 t into th
"k cont ai nerCAbunt Cabi ¢ el B Pers Rt O Tl st R B | (0 as

hol der) of 2 g1ecof sk Ndon BRORLA! Ut Wnditd i HJHRPRRIA ik SufAid ed out.

20 The ink container nount a recording apparatus w ed

later. The | L6 fhdeliedcPl §OibRSof | {188 pROEe SEEONEMPE@IREAESNSE S and 6,
whi ch engage with the counterparts of the ink container holder. The first

and second prepecprosend et 268, | BEat £E00H $EEHEE KoR25a@nthikront si des,
respectively, of the ink container 1. 1In this enbodinent, the second

projection 6 ¢ontaineéntmgins thetsaffade widichi Aguservefades The | nk 19
container 1 is securely anchored to the ink container holder by the
engagenent bedmermté heh@rappatatus Gtanmdount 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 |l of the ink container 1 is provided with an ink outlet 7 through which
ink is released. The ink outlet 7 coupléd® with the ink inlet 10 of a
recordi ng head as the ink container 1 is nounted into the ink container

hol der. The recordi ng head wil | be described | ater. The corner portion of
the ink container

he f b f th
meet is shapeao%%alrfel\!\hlev%sft eﬁ%‘bﬁrﬁ qi Ot(iwot V%Pﬁ Sjéﬁﬁ %ﬁ?%ﬁ%ﬂ ge;ré
ted t I Th
;ﬁglngcm? t\m slp%f%nrtsetg‘p &Fef V@{sé %eefﬁ)%r}ﬁ rkF‘%e sanrre&{aesvg}h%éél 21%] Whi ch thee
| atching |evey e esieniye &maﬂ@r bptérp&ne{elwecéﬁr%@f 5 é@%%f e thi's

slanted wall 20 13 an |n ormati on storage mnmedi um d & circuit board
100 are attacqypd. chheairr@prma@p S AP oedut® £534 mtaSd e Nfor mation

about the ink container itself. The circuit board 100 has #tlple cont act

pads 102 3s elgetédspdikOnt B st @d rimaldontPiftnesiddt agi 01 the connect or
of the holder. In the case of the ink container shown in Figure 3, the

i nformati on sdesertbaddi ared Ode fésr Sapl sl Middre? 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. In 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 camtainer 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. fromthe standpoint of preventing such a problem as an

acci dent al dREYELtITheSed MR AL bR 15D . W35 akfeRthes, t‘15tf|b‘? ovi di ng the ink
container 1 MAIh th slq$ ﬁﬁomall 130 gives the botton1ma|| of the ink

chanber 11 a %?%H& whi ch will conceivably inpel the ink toward
the ink outlet 13, co trlbutl ng,to_the imﬁa%OEhOf ttrj unt of the
ink which fail to be B8TFRIRIOLP EFSBRES AkaR $1eXPRIPALS enbodi ment |
the angle of 0 n as t he |n

cont ai ner éllhs?fs ruc{)ure &agh?ﬁggd ﬁgﬁn 3b % %h% E‘ereo#‘taprno rudes
outward as 1‘1:[‘c | QYL € nj o) one into
cont act W|th surtace a‘?ta desﬁé%lr %ﬁ%‘g? {ﬁé%n]:\%l C g %]En container 1
m ght be plaqggrfg@§% e 1K Sontal q&gg sk or the
li ke so that the wa hﬁ%V?ng tﬂ% ?ﬂi dﬂ%fe aces mmmar or t e latching
llever 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° . 1In 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 450 is the best angle in that the vertical and horizontal
conponents of the contact pressure betweedqt 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 effect,  can_be ex ect ed However, in consjderation of
practicality, °®hEPendefk © ft?ﬁelﬂﬁﬁl%?lB%antﬁ%sV?%ﬂ RAVERBIWFRGi n n5. is As
the ink contaj unted.into t e cordi paratus, it
becones possibf ?BFi?EnPa%%ﬂt%ﬂY%W?¥%r %&aﬁ%+ iaé +?%t£gﬁ ate of ink,
amount of in c i ng

Fabls “S0uuaRg, (001 5Ra0E. EbEs ot SOULT APbRRBEENEA ner) of the

vari ous aspects O nmage ng proc

| nf or mat i on Swea-ggor%gligp@gés% foDe Loapeaky et Sk heohBlishet: £gcording

apparatus. This in use Jet “recording apparatus

for various pHhpeSRannEPInEXaRL Sor BHEsLALET B L0chERAT fLpar! §F. expiration
date of the 25 ink container 1 can be used to suggest that a user replace

the ink contap@pthdri Nadr§e11tBe PaEYEPIbEACIatEE0{Hi @8thRL] Usg attributable
to the discoloration of 22 the ink, and increase in the viscosity of the
i nk. The infengoéi 6f 48Yasdtng bbgtraﬁgﬂalmg gnaunthef veRreitAk and
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 ii5°.

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
information regarding the color of the i2%k 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 one., I n, ather rds, with, such information as the, abo descri bed
i the i nfor nEt? oSt FAGe HRAPES Bethg 1S WATTZHIE 9% the +¥Eor ity
apparatus, |ty |8 ROSSI Bl 6o dO-AINGYOL AN s 0 UndURt 167 £8€0IGENT. As Lhe
I um , an be u

i nformati on storage nme rirous —neans sed, for exanple, a

magneti c nedi t -€E£W§ L ' I r medi um a
Zogrrechani calégsﬁwi ?%hugé;&ap% svvl&fLrgJﬁ Cei%g?%e?nno%tﬁg‘% ir\?\%l!rl%éi,(?%ny anlsu
capabl e of St&%i{“biéﬁ&ﬁﬂ@l&@ﬂtﬁ%ainkaﬁl{Ebe%&@qagggaﬁﬁéﬁeefnitself and an

ink jet recording apparatus by being placed in contact wth the contact

portion ofs t herddik t&tpFE&FEe € fifle APPEF A Sm sEPESHHAGSErohttii®y be a flush
menory, or an instantly witable magnetic medi um wever, when it is

desired thatin@nedhiende G tié OifBéiBipEiek age drecbadrdiddg23 capabl e of
provi ding the recording apparatus with the information, but also, the
i nformati on fomerdtion (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, various
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 inmage 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 EEPROM (electrically erasable
programmabl e ROM). Referring to Figure 323the 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

| atching lev n i.rcyidshoard 100 ar .Ioc%tﬁd ereas..t I nk
st orage chanbc(;%rrp%zla% g)fgrllnﬁiuel%lglci tglledgr,ec;br]f s dtrl'na\(,amllsnlylod} Iq%}e 7. The two
I nk storage Qﬂﬂﬁﬁﬁéi. a e r e 13. The ink

st orage chacri(lber |110]na'n%@%%ac@?ﬁ%%%é%&%%gﬁw? nk is stored.
However, the jduo G AUEIARE (For Sxdnpi elidle/ drlddRd J¥ tian ink

absor bent nenber 1§'fggﬁzrned of %pongé{or tHeiﬁ%ke, or conpfétely packed

with fine fih&maitfadihe idkaisafed idte s sHiGmRitdd dd¥ed idiK iddyeage chamber
12 by being absorbed into the ink absorbent nmenber 15. The ink absorbent

nenber 15si s fdriatGiier@itd)) dRgHd War I RSS Ui P H e B tiich t he 25 range
in which the negative pressure is |large enough to prevent ink froml eaking

from the ink rejciain N@4 pwrd ithe infeerdiomtieraid kedihed Modigtiaidii ng force
24 of the neniscuses fornmed in the ink ejection nozzles of the recording
head, and yetqr ssxded&ndiighid paddibie to employ an EEPROM
(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 5 need to be limted to the above described one in which the internal
space of the ink container | is divided into the ink storage chanber
conpletely filled with the ink absorbent nmenber, 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 | is
conpletely filled up with the ink absorbent nenber. Further, instead of

| oyi | pk, _.absor bent b . t] ti ,
Nk my be 164 VABHTSA T PREEE | FRGT pHUCHIE HIEH IS THIhetOBE 18] astic

bst th Bl f  whi ts.in th ' ti t
Streton the poucbarreostlid ARt ST oL ML Sidabent Hibeich o '
case, the neg@%iyg% P4£8q 15968 NES at 4. pY; fpe tensile force 20 of the pouch

I'n 7 li may (é)e fn th

Further, the contal ne € Tormof an ink pouch, a part of

the wall of which isrharfedutnelaski eniBigki Bbntaiflelnh Chobs btect |y

filled with ink. In this case, the negative pressure 1s generated by the

resiliency ofnadie €baséi LimBkba 26 PORE | Mo ddioi e B AI NETynEYst her, the

ink container 1 may be a conbination of a container proper and a pressure
adj ust ment megh@nigrefnOl £¥EEP! G Efe Ol¥k VB Ml ver Whi £ @Peigeds i nternal

pressure of container proper falls bel ow predeterm ned 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, ink is directly stored in the entirety of the internal space of
the container proper, and the s internal pressure of the container proper is
mai ntai ned at a predeterm ned | evel by the pressure adjustnment nechani sm
Referring to Figures 1 and 3, the bottomwall of the ink chanber 11 is
provided with an ink level 10 detecting2portion 17, which is positioned so
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

contai ner 1 iozlci_iqvc?hpq’alr%i rhhqs&e%?ﬁﬁsclﬁ% tir}mitser%@i g)iarnéjsprgurot hoef i nk remai nder

0
15 amount det SENsor I'sS an SEensor na a conbi nati on of

a |i ght en t idyiaoldd G-k Fatd e e Gl LI 1 VI8 | Nk rhemai nder

anount detection portion transparent or _semtransparent

material . Mg §peedd caldw id tairkdtl? G idied qrdnﬁ{]e% 1Py i shape and
apex angles, etc., of which are predeterm ned so that en no ink isin

the ink storagf Ghadelall bpdde deaRdfcdnt@inedMgddisbr f 148 e | i ght

emtting portion is accurately reflected to the I'ight receiving portion

(which wikl 3xednen Rrddanntd i 4l &fontalindd Pedpet aigier Mount (Hol der)
Figures 4(a) - (c) are schematic drawi ngs for 26 depicting the ink container
mount ( hol demaiaftdiired réc & drigidteamhindd ,1dwdo pyhitte tgieddieeont ai ner i s
adjustment mechanism.
Referring to Figures 1 and 3, the bottom wall
of the ink chamber 11 is provided with an ink level
10 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
15 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
20 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
25 also be described later).

1-2 Ink Container Mount (Holder)

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



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

i nserted into the hol der 150, the ink 102eontai ner 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 ipntegral part of the recordin head unjt 105 conprising the
recordi ng he J(%%lnisthae Pk Lantaingle MR I 4R ) ©F stlfn‘?r my anchored
to the holder 150.. At .the sang ti, the ink .inlet 107 of. the . recording
head, which iU B2 HHor e TR dape EPLERBE &S with the

ink outlet 7 n?Juﬁtheed,i _n‘,hld cau aBlneredlurchir n(f%'l Lo‘ﬁ{r}éhiﬁg%g%ﬁs’gk passage

bet ween 20 the Tecording head a an during the

i nsertion of Jﬁiéiﬁéfxgﬁfﬂr%ﬂejmédﬁf%¢#§%gé¥¥ der 150, the connector 152 of

t he hol der 150 cones into contact w e contact pad 102 on the outwardly

faci ng sugface of theggi 4 {bo LShi Qs €5 ecLr
connectio% bet ween thggh%f§%%YiSgﬁgnégggﬁ&§%gg%%?§e€9ig kgit?gtﬂga%rocess

t hrough whi chyg Nsr i tike 3o XY & ey diS RISV ASlY RPsdd igned relative to the
hol der 150 as the ink container 1 is nounted 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 projection 5 on the back surface of
the ink container 1 wll be inserted intay 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
latching lever 3 rests on the top edge of the front wall of the holder 150
(Fi gure 4(b))consaimen 1t} PRRCtomthi PRF1giered rekabive st thewn by the
top front enﬂ%qi t he %ﬁk contaiper 1 i€ .the direction indjcated by an arrow
mark P. As t RPTHE toht2F nbre i 10k GREYINeRel 1k R EShetntiO Rt es in

he direction indi b kR with the 20 L poi

bet voen the. TR BB o Rt EhoRordFEct 198t ARSTLA B PR Ak cont ai ner
1 and the ink j hog 0o fil sk Portion 155 he_hol der 150
serving as (NOREREF of PRFSTAR - oeS 0 BE Rodd Paee lan @R (e i i

containersl gg¥ﬁ§a%%%€M@rgsZiorgéggéﬁéggﬁ?tiﬁigaggesigﬁdgéniiibé k cont ai ner

1. Wileth al ner y novi ng as escribed above, the

oot oo | Priqrb AP e oLl f 8 0Bl o il eas) osti cally
so that the ink container anchoring first projection 5
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 lever 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 container 1 is pressed. Then, as
the top edge of the ink container 10 aneoring 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 holder 150, the Iatchjnqklever 3 elastically deforns in the
direction 15 $3Hf Sk DItk HIVFHREK 10 Fuekar T bln delermedcy,

snapping into, the hole 157. As a result, the rojection 6 hecones | ocked
with the top Jerﬂg@‘%félt%ee‘:t%?ﬂ e”ldslf:atfteo‘% R 0 (ﬁpr éna11§7 LoREFFIRLs ink
cont ai ner anchori secon orti 156) .. Qhvi.ousl 20 .t he. i nk cont ai ner
anchori ng sectcr}}\% %‘g?r%l osnu’glj erraciltobntélet tcooﬁlte%f'd}eé/%faqcﬁéom% of the front

vell of the Jolgier da0IAeidn|€ b bl S AT oo e fongpy el | o

t he hol der ovided W I’ proj ection capabl e of

anchoringgth | | ; i {%gg |4 Vﬁﬁ? |l nk cont ai ner
lis ingtsheeqs({}g?éeﬁg%%\i\'fn ]izeﬁn%lgiur}ée% ccgﬂ,%t e %\%oté%eai n élt@ll{s kept
pressured in ddee NoF i @adt@lodh EEE1 WE 2hd q.j(;lgféf; Osd N Laigd by an arrow

0

mark y) by the Tnk contaliner anchoring second portion 156, nore

therefore pressed by the reaction 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 hol der 150, t4se 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

| evel of preflsenes with which the ink container 1 is €Esitioned rel ative

to the hol der ﬁ%ﬁeth%nthg§°%F%d13Yd%%|?EHOYOW%Ekp%?pgﬁd @l 3Pkt o the

direction in mhlg nﬁ cont ai ner % E $ ngssured by the | atching

|l ever 3. FurtfeP: aégefh%n? REHUY| BgCM™ fp?ﬂ Bk >R orft3Ffer 1 couples with

the ink inlet d head 105a,. th | .ast k bent

member 20 in ? ec.lnw%fﬁetﬁ‘i"&;%% 18RSy cBhrthe CRErRER RS TR ot Cof ¢ he
di h k

recor di ng eadadfafen 8! ROLEBEh *Pie SORPLERSEbrfSel 598%5,&%5?6 in

container 1i5s e pressure genetra Sorbent nenber

in the ink oue ﬁ£agné9 %hgna'£ﬁ§tfgﬂt'ﬂgifa$€btﬁé R¥1 raigem'qg£&12 in

Figure 4(c), e upwar pressure wever, I's upward pressure
generated by ré@@ltnktﬁgsﬂééﬁn&aﬂP”@Prthé ﬂﬁﬂaééﬁt§¥néPel'ﬂ§ Répeont ai ner

anchoring first portion 155 in engagenment wth the |nk container anchoring
first portionif, céfflact 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 the ink container 1 into the recording
head unit 105. In this state, the ink odlet 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 reagtiyve force.acts A ink .container. Therefore  if the ink
contai ner 1 ?cgonrte lena%lgaa rfz)cehfaoo]}rlensiohqfenihsn Eon lé?nnglrggiSI nan%%ﬁqer{%e%%cond portion

6 of the latghi ' | nk; t.al horl ng second
portion 156, q«lﬁnﬂgt rgér/e"LrV\r/%)kro,ch e orev%i%én%ﬁlr# irHrQiLgICéo}? @ﬁ??rﬁ%bo‘%&%i ner 1 is
conpl eted, thgd Nk € P8R D erd atMidri ddPBd e dip! 150 because of
the 20 pressure generated bye t hae%f nil_‘lgf)&s)or ent :?Eﬁr&?nfﬁeﬁédi rection

i ndi cated by ditgaemét W th Zhd Nk | Sontidithedi iR dPihd Gty t he i nk
container 1 upward, informng an operator of the inconplete nmounting of
the ink cent gfefedtidth ! haneb@hRr @B%dsi, NGhkhak aftle 025 thek jggntainer 1 is

satisfactorily nmounted. In addition, the fact that the surface of the ink
contai ner angdotaiigePar tshpwid, iMFidurremid)s id) tantacditavidh te 31 top
edge of the back wall of the holder 150, is tilted so that the closer to
t he bottom waldk aforiteine’k 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 s 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 nmounting of the ink coitainer 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 container 1 opposes the ink renai nder anount detection sensor of the
mai n assenbl yt¢moediae af tlEe)batktwall cebrihechabier at®h®. IHutiltedis
possible for the beamof the light emitted fromthe light emtting portion
to enter the $hkthakutrelcpleeercte nfhe peption wall of hehe olkof a prism be
reflected (deflected) by the first surface of the portion 17, be 20

refl ected (defPRERERGT bt FBakedsndthar vadé BAVARE ther tingn outlegnd + hen,
enter the |ight receiving portion of the sensor. To describe the novenent
of the ink cont@irer PAinkhehnthe rEtRce 44%)  théi eeRELEQ BR®ing the 25
mounting of the jnk container into the recordin head_unit, 105, conpared
to the pri‘nci PPREJINGELPEAPST the| ghErn PoEnt ot abhe pdihtateti®en the ink

contai ner 32 choring first portion 5 of the jnk containgr 1 and the ink
cont ai ner anchor? ng° E?%?uﬁ%?tmgﬁeo?rt% 85118 e ipward force

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 faece application and fulcrum 10
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 inlet 107 b a_substantial amount of force. Cenerally, the joint
portion (operffRIOBIng heirsk RRETERD 1970% sthe tindy GeRrFrimer LtodBfnation of a

filter and a {elativelg%flexible an ,elggtic nmenber, such as a piece of

absorbent nat’FiHE & E%}?eBra??kaH%%, Rt P utRethat ink is
That i nk docs It ohi0 TroRr SHREHEF | Bhe EHERtEin 490 ThR ReMiai Rer 1 and.
1T nto the roBes o Ror hemilendt o Tl Geresitts 1 1y el B e (0 el oy
such S LR oL EPOPTEDL L A0EL G Pl ol e T 8, Pprcss

order to el as{ﬁgaﬂ, c?ﬁéﬁ)ﬁgpkégu@i&? ﬁ@:{)ﬁipn%‘&f dier 1 relevant

to the formation o e passage between Jhe i‘'nk cont al ner
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

1s 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 arrangement 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 becom ng | oose fromthe hol der 150,
by the ink container anchoring first pos8ion 5 having engaged 10 with 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. Therefore,_the afqrenmentioned elastic nber.s remain properly
conpressed (AN SF 1 %Ie]frg? r%od'ﬁq:,alfrb‘?’r x & ,antt:]“é:oa bent menber in

th i nk out | gt enai tiJml | he jnk .inlet 107

(combi nat i on Tt R A 110t iRl EaRveal ot o sqiding” 107 1 s
fitted with fil ; ﬁggﬁ' |t t {1 f the ink
[ InI ete 2\_(I)VI 107 1Ir eatnrg )nrse%{)ﬁél%gq Iy c_o%%eﬁe%%yg%%éﬁrﬁnﬁﬁ%etgpi%d% 19 t heet : B
of the ink inl&ikdfl #:on I{HEddd) BtireciPAHNA AR RADet O A hand, the

pad 102 and connector 152 are " netallic nenbers which are relatively high in

rigidity, s 25 anddidghl i £ongueithee 0hrekeCihkChbiplafdoa Bifgknkevel of
el ectrical conductivity nust be established between them On the other

hand, applyi nfbudit g essi ttfe alfitdonthitleP1eSTitE e i@ mgich a | evel of
conductivity is not desirable fromthe standpoint of danages and
head unit 105, the ink container 1 is prevented from
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 them that is, nake the contact
pressure as small as possible w thout jemgardi zing 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 ink container 1 fromthe ink container anchoring first portion
5. Ther ef or e, O WRFF FHFR | ) aChiene isiCR ohtka¥RY af iGRRAYGEIREYYels 150, the
contact pad 102 into_contact with the connector 152 right at the end

of the pr opegéo%fg‘e(r)%ﬁ?ﬂl?% fom h‘_'eher rkeandpRinth et 939a%es RP%ol der 150. Wth
gener at ed by MHRRPEEHERC: TS dre Daausan Dot 40 PAY 102 A
5" (i rect i on SSTERT btk 96 FLattE ABARNETY (4 TP I gt at ed by
the di rocti on THerAERel Tl SiTG e et oot thE et her worde. the
e o] AN e SR SO0 (U0 TS B £
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

contact pre
virtually el
connector 15
electrical c

2001- 253087, that is attributable to the relationship between
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152; it virtually eliminates the problem, ensuring
that the contact pad 102 and connector 152 are
correctly connected to each other in terms of
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
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
process of mounting the ink container 1 into the
holder 150, caﬁsing 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
anchoring second portion 6 and ink container anchoring
second portion 106 of holder 150). Therefore, it 1is

extremely unlikely that the ink container 1 will fail



satisfactorily supplied to the recording head due to the m salignnment
between the ink outlet 7 of the ink 5 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 precisely 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 arrangenent prevents the ink remai nder. _detecting portion 17 in

the formof aPriSMITTHFAY RRFLEIMET nholdrg itldemhel2d A2, the

Ibility i I | iy t the i | nd t wll t b
fetected ar H95GINGd 128a5e nand B8t | $Aae itk R ELerS (BF (he. i sal i gnrent
bet the | ght h | i ght. . A ti f. the jnk i nd
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arrangement 'ﬂl@@ﬁ%%gﬂ{ bd ffedl] el.sr?étjtﬂlg;’cggtfié@ 7 COP SPd V&L he probl ens

t hat occur when t ural ~arrangenen osed in Japanese Lai d-open

Patent 25:Appld,eali 021 1/80pGhe AI0! QYR W dhose Wé’iﬁéf@&m. that is,

the problemthat occurs as the information storage nedi um an cont act

pad i s placedrprpddier h PHROMBNd afss &F i vl | S¥reoiAiner, in other words,
the problens that during the nounting of an in
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 fajilure 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 5 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 enbodinment is |ocated at a level which is
a step higher fromthe bottomwall of tihe 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 possig)e fromthe first ink contalner anchoring portion, that is, in
the i medi at LABEYY; AT LHaR Kk rciﬂﬂ 9T ofin LR “&‘bﬁi% ner, the

el ectrical co tacts ag t he_.i nk onIal and H?e electrigc contacts of the

hol der cone i %)Qﬁﬁﬁ s QﬁﬁPQn RS flfardt 9 ci ng each ot her,

i medi ately b fore he C | et.ion_.of the roce nount.i.ng .t he ink
cont ai ner. In&flh ca e, 8}?&,1& or e toleti 2 ed;er”} e%osrﬁfaec‘i AARE: g'g’e
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a substantlal anmount essure cation of a large anount of

pressure My F&sdbd wm{tﬂee Y S D bria Frot e sl Vo B N s 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 5 balance between the anount of the
reactive force (generated in vertical direction) applied to the pad 102 by
t he connector 152, at the contact point between the pad 102 and connector
152 as a certain anount of force is applssed to the ink container 1 in order
to 10 nove the ink container 1 vertically downward, and the anobunt of the
force applied to the ink container 1, the reactive force to which the pad
102 is subjected is the conponent of the force generated (in the direction
per pendi cul arfXFEIHY S 12N Qfr RESS SR WY WP (He IR pressure bet ween
the connector_152 and pad 102. Therefore, the anmpbunt by which the pressure
bei ng appliéﬁ”ﬂﬁ%ﬁﬁhrd to the ink container 1 increases at the end of the
process of mounting the ink container_ 1, . when eleft%%cal confect'on S

t

establ i shed between th ﬁﬁm%?ﬁﬁf??Ca}ncBﬂ?aﬁ?§eo? ecFFEUFE BBard and the
rasti carly. rdaneefnt i SHAEmu R iRl e ol BAGmer™ ' nount ed
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portions 105 @i phPGhd &Sdffddt& Y152, 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 1in 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 conmponent force (which causes pad 102 to slide on
connector 152) is generated by the s 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 nounting the ink container 1 ends as
satisfactory electrical connection is esbablished between the pad 10 102
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 until ,imrediately before the completion of the nmounting of 15 the
'nk cont ai nerof (PRGN NARTS YN AT qantaiier mAhering
positioning of, the ink container 1. Therefore, if the operation for

mount i ng t he THIET UM HHEIG REEIUN %@‘rﬁfelq{m TERPLOM Y Her  anchoring
second proj ect of | at chi ng | ever. 3 20 aches the hole. 157 (ink
cont ai ner anc%foﬁponlgdeslécfc)gr}(g)' paOr(fcl’m&%neott%oer%eol éfl%édz,alfsneesi%?dcont ai ner 1
Is popped u e i t'gp anPe force
gener at ed bypjttﬁye 1Erégssl égn)cé}?o %éﬁéa{]?h%g e({}éer}‘;%g%e%ég%lgn ed surface
(of ink cgntagl dd %S T cIgel] | ©)1 of, Wi&h is in contact
with the top_a% ges%%t e front wa g‘? the&ﬁ%% 1]50,n and the reactive
force resul tiggrddoiad g;?ai@&fféi NS AnetGAiitary ke O | Slr fadD W tige | Nk 10l et
107. Therefore, . should the ink container 1 be inconpletely nounted, 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

15 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 described above, according to this enbodi nent of the present

i nventi on,
(latching
referenti al

poi nt between ink container

porti onof

the i nk contai ner

1 is provided with the resilient nenber
| ever), which keeps the ink container pressured toward the

poi nt (ink container anchoring first 10 portion, or contact

of the horizqg% §§reclion. Therefore,. the ink container J|s_nore

precisely poﬁ

and cont act

anchoring first portion and correspondi ng
hol der) on the back surface of the ink container, and the
circuit board having the information storage . medi um and/or_ contact pad,
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lever), which keeps the ink container pressured toward
the referential point (ink container anchoring first
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
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,
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
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

S



t he design of the ink container and the holder therefor, for exanple, the
anmount of force necessary s 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 enbodisnent. Anaspect 10 of the present

I nvention is particularly directed to the position of the contact pat 102.
In this enbodi nent of the present invention, the information storing
medi um 104 is disposed at another place, nore particularly, at a top side,
in use, or attRlHAAIRIGHEGRT ik FHPIHLS fhdhad hgl et ddnce Wkt case, an
el ectrode 103 or lead is extended fromthe information nmedium 104 to the

cont act pad 1‘623 LR d i3 o é"éP%ﬁl_decIFf"_etipﬂf‘siCtﬁ o T RUGT cﬁ%t‘?’t')s tHe apsect of
Recor di ng. AppdS e Pk ST S| Sita Pt and e eiehng al so, an -
eraml e " i 6 SRR R ol L gl e
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reliability 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
Iin Figure 6 are nmounted for recording, adwl 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 holder 150 for renovably holding four ink containers 1K 1C 1M and
1Y, which corF%§56h83¥01§5thﬁk%léﬁtbﬁﬁ Rdiponk ofmtRat BTeafBtyel | ow col ors,
respectively, ,and the recording head 105a attached to the underside of the
hol der 150 tol%Y%EFl?ﬂelﬁoE?mogépﬁY Wﬂﬂgtahéean9n6fF%ﬂErFoﬁr1Fnﬂ cont ai ners

is mounted into the hol der 150 I nk_out et 7 of the 20 ink_ container
coupl es with PRESPAR FXFeYl?U7°Sfatﬁ%t PECHRE ﬁanE@éHGEFtEEHBHaPthhe

d de of th di head 10 Kk b
the 1k cont A AGP tARES SBoPACnG SRERALAN Pefh AL BRELAGY & g et 1050,
bl g, 2 d . h I
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the pressure g SHhth ﬁ% Egggé?ng gﬁg gughgn Qﬁ§§ho£hénk t hat is, t he
pressure resu tlng t he g I ng) of caused
recordlng 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 elenments 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, 4%hich will be described later, 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, meking it

possi bl e for recordln als tag he tr tted h the wring 158 to
the circuit qtb(ﬂ %’Slar?eead’ﬂldgﬁt'f th'ﬁ; %%treectrot her nal

transduci ng 0 e eGcQ nlt 10 si gnat ed, by a
referential 911 iﬂgl %ﬁs |°2“ athseet(:i) (;‘tq) lrﬂﬂ) 5‘-? %t %’e Us§%ctri cal
contacts 157 u the ink

cont ai ner se"lt | rt u %}gﬂ&%ﬂeﬂ exc&g:{yct L'}aérﬁtee;d gg e different in
t he col or ﬁtlt]aqytI_slt(s%[le % &qle t %tctlzt'&?cﬂ Fontai ner 1K for
storing black arger 1nt w se di mension than the other

three. Mge Sﬁeé?riédtfc?id@hef‘éﬁféhﬁé“&§9ﬂét‘i Jr hak %J%'i:ﬂfﬁrph' egyer 3
havi ng an i nk contai ner anchoring second portion (rib) 6 attached to the

front surfacehdfthdisnitsidiicr Rele blcdtdita O Piies’ ¥ tthevhi ch the 44
bottomwall of the ink container 1 is provided, an ink renainder anount
detecti ng pordlientrbhhdrmdlhadfiisdyfing 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 wifh 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 5 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 4ehe 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 in which t ove described . ink contalners are nounted for
recor di ng FitfE s “Taslh]15°a€ tlb%(tlé'ﬁﬁ£° Hadsdctd v \HréWJd?eq'héarP rﬂ<“]T et
printer shomn n Fi ur e 7 I n_assenbly. cover i ch open
Ref erri ng torlﬁ"bﬂfrlb Ibtr (}ﬁte‘?cefi'd-tp BRI Lot rﬁg}ﬁ ‘étm es a
recordi ng uni %9@ Iy dellvery tray
203, and an éa AL C %9 ngsoaos)tptaorq“atr%ﬂz%}sqliﬁ rrbjlgn assenbly
conpr i ses: t he,garyiage 205 mmecaﬂ e &RV G4 do 1 ARd | nk

cont ai ners 1 are nounted; ani sm for recl proc y novi ng 't he carri age,

for 25 regor didikacd T fSetly PEe Ddiedll V@i pOrdioOns of

external casing, which cover the nmechanism for reciprocally noving the

carriage. It AlapdPVEIBE AP corlied Big RaRelbo WYt tarld f&}o%mlvseamet her the
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 assenbly cover 201 is opened, the swsquence for noving 10 the carri age
205 to roughly the center (which hereinafter nay be referred to as
container replacenent position) of its noving range is automatically

carried out, nakjin itlfossible fqr the user. to replace any or all of the
i nk cont ai ner%. Jiséghﬁﬂe N, iYL e P U SiS e kher i3 iR n this

enbodi nent is_provided with four recordi heads . 105a (Figure 4

corr espondi nd3Bt TWES BhPRD Oﬁnﬁig%ﬁ§2(ﬁQ9uai?Péﬁﬁé#{pi% rding is
made as the f cordi ng _heads .103a borne on the carriage 205 are 20

reci procal ly ir)rfogf/e%g‘ﬁlynq He HEE 4 W%C%mﬁ%%eantreoﬁeﬁ HE et | age 205 along the

_ oot _ ri'age 205 along |
surface of the recor dhogolBghiiMosks0uLece! o PeRer wibl! ogLfRifno [0k in

response to recording srgna re“spéecrfica e carrrage 2t
carr Page 305 SHE G TR CPYS AR Aong he Ry S NER. O0d o
reci procal |y ufipyetbdy dde sapbinEon el 111e 0! 1dREe APl AKLAE dr i Vi ng
force transmtting nechanism The black, cyan, nmgenta, and yellow inks are
ej ected fromid® 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 enabled
to convey recording nediuns (unshown) fe# 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

' hol der i | bl h ' 05. The ink
Containor s 1 SFeFBRobBbRY ROURCAB EoRHL BSCRERSER cClRU P TEac T85! As f or
th di ' f i : | )] h ' head | d
by t he. above MABeRrPrcanRpyshal bR pare FibkEaa PebR AR 1O 1R 0° Coan

the surface ofothgspeRgidgemBilyl hbaBkeRtso?AshakeLIZREl rom I ecording

t hereby on the recording “nedium by~ a predeterm ne mat chi ng t he

length of thgibiReonf aak8CELAR PEbAI £AS eBn£?81r8§9&9&egoEee e During the
i nterval betweeén a given scanni ng novenent of the recording head unit 105

in the directin@in2asBembBegdiarbabnt @ Ehexdbigcthniel Boghi GhuFaeoF di ng
mediumis to be conveyed, and the follow ng scanning novenent of the

recordi ng heaghdninhinOasskhBl ei@fﬁkaﬁiégdhﬁﬂtﬁhhi§aﬁ@ﬂV@Mﬁde&ﬂnbhe ,
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 w dth 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 uni47 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 performance recovery unit_is |ocated at one end of the range
across whi ch BeEIYMRCHT FRRVAERY i tha 0B TeCHRR PEFPIZIFelabyvEPrent of the

carriage 205. The_recordi ng, head, t 105 is_poved f ever redet er m ned
Iengthgof ?R9t99¥?ﬁ£ %%?}?o m#?%hr?T°fﬁﬁR% %e W%Eoi%gyl Sunit, and

whi ch bj e f d h
prel 'mcna'rty é?%%??%%“l?ﬂvm%"%%mp@? B TICREh At S EnHiByed by an |k
et recor dl ng. heads JRNSEn ! B P SOL0N dﬁgk%ggd SAPE oS "yAnc B

cont ai ner, st r uc ur e a rec recor

appar at us .t o ypi E%%Iakr%&gf%ne féf ggtﬁg gﬁdfﬂ :ﬂ&%&nﬁo be limted

to 25 the abov SCri or exanpl e Ferrn Igure 9, an ink
jet recordi n&oﬁ@&%ﬁéésd:[@é!c@foﬁ”%@‘g%sﬁﬂtt h%é&ﬁﬁ%&%sﬁor exanpl e,

three containers for cyan, magenta, and yellow inks, on€ for one) of the
four color inkncrementally 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 enbodiment 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 whichétwo 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

the ink outlet, of an_ ink

container. Further, referring to Figure 11,

cont ai ner rraytl%%r or¥a ?er‘fh’g%e |%<?fg‘9%’sm?lfs I pYan 5 magentaciapd, y
connected to t i nk. i.nl et of recordin ead_unit. Regardi ng the tone of

i nk, single i WY hlrékSSp%%?ff%rt%rh%f ?# % %?urrm(f%ﬁ?]gkjsr%h?ch are
identical in t_differe in to ) ed.. Wen 20 in
mitipre i ke iTmen Tihfertiotd His THesY Al % 1 color my

be four as i tydi@Sedd {01%nE00KE. dSSFALPeD L TAILRI  c&"eliBYodiR, | UST thr ee.

Further, two or nore 1T nkS whi ar e e sane I n col or, erent in

tone, may sbe fé@éaf)(? erfﬂéa&%?glgﬁ?e@m%%gdg‘ t%dgf‘lfgalﬁ% 4@, or in

pl ace of, inks ent In co exanpl e, cyan an genta inks

whi ch are | i Gl efnik NodPRLindR Hde e | piksy Hidd SFE0L i 4B aboe1£om t he
abovenenti oned ones may be enployed in addition to the abovenenti oned one;
for exanple, 7£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 s contains ingredients for better fixing
an imge to recording nedium inproving color devel opnent, and/or

I nproving image durability, may be stored, in addition to the ordinary ink,
that is, liquid which contains coloring4pngredients. 10 2. Additional
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
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ereby t cont al ner pressur omard a

predet er %ne%aﬁﬂr@ti@remmﬁs RS MBUd NG L d Hn oY . However,
the position, shape, ditection in which force 1s generated 50 by the

| at chi ng nenbedgoindand @ NhpESPR{g BSLoPRid W Bdpment, and/or

improving image durability, may be stored, in addition
to the ordinary 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 contalner 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 container 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
container, being different in structure f®omthe one 10 in the first

enbodi nent, and al so, showing the operation for nounting the ink container
into the holder. In the case of this conbination the latching nenber 303
as a nenber for eepjn i nk_cont ai ssured toward the
predet er m ned®¥ et2¥ e ??%Ii’l’l% BEMET ox? n e aa gy t\’/\‘l?ﬁva?’élefromthe top
end portion ﬁé £$§ iront wal | of the ink container 301 to take the force
applied to % e ink container. The |Ilatching nmenber 303 is resiliently

deformabl e in the §g§hk FaghgaLeQEZyagg Eéﬁgm%ggkksgc%goﬁhgure 12(a).

20 The ink contai ner rovided wt contarner anchoring

first portion,30ps $O1 €l | Sofind foLXSE£r 13 ﬁ%f@&?té’{n%f'eax? gck wal | of the

i nk container 301, and an 1 nk contal ner anchoring seco portion 306,

which is an the1déLeignsheRds odmmdaimén € o+ aﬁm%geé@ﬁ@ein@é)&u&%s' gnat ed

by a referential synbol 303g is a rib which can be used by a user to
nmani pul at e t hehowkngorhai SiIFrivdgd 1deshide mefserOtiéteSL £6€ | nk contai 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 réferential 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 porous nenber
10 315 capabl e of absorbing and retaining ink, although ,the ink container
301 may be structured so that the porous menber 315 occupies a part of the

i nt er nal sp -9 ih(?%%g%lﬁ;&nt ,ﬁ} b% | J u;ﬁdfl Jth errtglq‘dl ment .

Referring to gures and Fod6r ng head unlt 405 in this

enmbodi nent |s é{éﬁg%ﬁrﬁggsgstﬁfézgﬁédlgftgaéﬁ q§&@ﬁgp 5@? q&_ i nl et 407

and the recordlng a vertl ext ends downward fYom t he i nk inl et

405 and then, be%%mdB@f@i$ﬂ SENEiRe @ﬁgnﬁléﬁd &P Eﬁ@llﬁﬁecéﬁga%§e30 virtually

horizontally ejected fromthe recording head 405. However e direction in

which ink is 301bgreesEet€Eut&a0pdi ONaL . tHdOf P RE Ca CodPFoiOHEL1HY the ink
container 301 into the holder 450 of the recording head unit 405 25 is as

follows: Kirses the imk eontainer 301 abetOoMgedtPS@rbgdai sitantde i nk hol der
450 from above (Figure 4(a)) so that the ink contai ner anchoring first 52

portion 305 iwalbe4Bo| nof the peotechabnsusfack oHrwhpth & heirdki€ont ai ner
anchoring portion 455, that is, a
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 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 ink2container anchoring second portion
306 10 frominterfering wwth the ink container anchoring second portion 456
of -t he hol der 450. Further, in order to allow the ink container 303 to
smoothly rotate about the ink container anchoring first portion 305 in the
direction i ndPPatEP b0 At Br PGy FRFR ¥ 3 (PTAFEF IR LT PPt t BRFRN@  t he ti p

of the ink contaiper anchoring second portion 30 nd the tip of the ink
cont ai ner anc ?i@s%%ﬁ%”b%’?t?rb %@@r&?ﬁ%}%‘afﬁ t HeAt kS c ot ai ner

hori d ' 306 i.s | d h I d bel h
50" Sons PR B AP o8 i MBS b0t SR R 2% P b ko
the latt b F t | , ' th b
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keeping the ifkqcont&hngy %ﬁﬁggﬁfﬁaﬁg Py WY dedpceh@che et of f he

hol der 450, keeping there contal’ner 1n contact with the back

“ﬁ||,0f the helgetr et ék”iﬂ@ iﬂisc&ﬁfﬁfﬁércgoﬁg ﬁPHWtiﬂg iggbﬁ{%%coptainer
301 into the holder 450, which is simlar to that in the first enbodi nent,

t he lever 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 1is 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 contact with the connector 452

di sposed on the internal surface of the5slanted wall portion 456 of 10 the
recordi ng head unit (hol der 450). The shape of the springy nenber, or
latching lever, for keeping the ink container pressured does not need to

b the f f. A cantil ke, th in t d diment; it i
opt i onal . Fi GG a% S bk G i 0L B R e T f‘ﬂ%&'pffﬂgy' -

nber. | 0 I h
S0y 4R, O L R o 1
cont ai ner ancligy | g, SECONGY ASE OE L0 fi ﬁé}atsdf%{)r&& ity 20 of the

ein

| at chi ng Ieve O 1s connected to contalner flexible

menber. In thg t r | evers were
tﬁé?&?%e tk Connﬂﬁ Sof e fééclfcfldgby timr{‘ﬂt

structured so t tal ner was pressure e resiliency of the

25 latchipg |@yerast re8@N! dmyefkk tderdef €rssird@loPUdtitadt ad oy R ner
anchoring first portion of holder, or internal surface of back wall of

hol der) for retHyd$WH Sh athd N EORAL NAIrdRuRYETthd heL S f &Sty i N whi ch
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 chi ng nenber is optional; it should be determ ned
position, structure, etc., of the 5 referential portio
of the optional structural arrangenents for an ink co
therefor. It is roughly the sane as the one shown in
that the latching portion 306a as the inlk410 contai ner
portion of the latching |ever 303a of the ink contain
cont ai ner anchoring second portion 456a of the hol der
so that the former fits into the recess 457a of the

side of the A} HOX&etGiedhor HPWEVPRK EBRt diReFtion

according to the

n. Figure 14 shows one
nt ai ner and hol der
Figure 12, except
anchoring second

er 301, and the ink
450, are structured
atter from outward

18 WRdChol der

Further, in the precedi nq enbodi nent the.ink caqntainer to be inserted
vertically d&Wﬁé%qfqrﬁﬁf{q;ﬁélﬂﬁgiﬁé%lgxéiﬂﬁyrﬁ %ﬁQQ¥nq€ﬁ¥h%IWMich t he
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anchoring first portion I's the sane as that in the

nd the i nk contai ner
first enbodi nent, and

so are the manner in phirste!he SRod@néde!oPathd (ot soRhRCserhargeat act vi th

the connector 552 of the holder through the rotationa

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

25 portions of the ink container and the ink

the various

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 5 anchoring first portion 5 put through the ink
cont ai ner anchoring first portion of the holder, the mnanner 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 nmarsser in which the ink 10 contai 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 enmbodi nent, |pciden I this recording head, unit 505 ejects ink
vertically domﬁ?‘a? %ﬂ‘g iﬁ% ¥$\kp BCHA LR RO G (Wt R kP nl et 507 of the

di head 1.1 50 h ' head .50 ' I ndi db
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eaked [0k wiihai5ayeh 50 hACafPRk3fhcR I PNy Lintbenggecedi ng

enbodi nment s, Spring at chi ng nenber contai ner 25

pressuredco e ty td [ t ink container is
st OVBR EnbPenG SEBEER b@gcggl_ﬁ 5 OBy { OEhWnaf;}Q% e

provided on the Ink contalner ( However _ e a third nmenber
i ndependent S5§oht&ihéReahB8Kof PRy AF DLEL APEr£ £60T G Nehders1 &t - thbre

specifically, it my be such an i ndependent nenber

manner in which the ink outlet 7 of the ink container
1l 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

1s 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 portion on the internal surface of
the front wall of the holder. The anpbunt56of its resiliency is determned 10
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 t e of, t.he process of unting the ink container. O, it
may be such %9%3’3‘&,{&8&&%{{?@% %esc‘{’?fgl%}ﬁéd?%ﬁ Dsg’@rien Japanese
Lai d- open Patent Dl I O - 230206 lch i1s 1nd ndent. from an i nk
container, a ?iegellpés&ﬁﬁ;e' ilIn}k "gaoﬁfoaelznsel}c%@enssluﬂr%ecﬁe o‘vf\%%\;e\t/armcﬁl"i‘%er coordi nati on

ont _ _ _ i _ coor di nat |
20 board o ChREACE b WP Sl eBr On TS AR TS i ' T

20 board or contact pad wa | spose e slanted

connective wgldp Y41 C‘%‘?ﬂ%}ﬁ% S'i<° A5 iﬂlééed‘%{)r? g&{{ng;ﬁ]tgyjfﬁpamegri ng the

bottom front © corner e 1 nk contai ner, betwee ront and bottom

val I's of the dke Sl aduiefacdYEeVitie BSAtORMAES &P dheidior&sh@Piided to the
I nk container to mount the ink container can be nmade to act in the proper

direction to f5d add & I£tdNE Pdeeidi Cadnd ANAsddri) £rin IS MERsh t he i nk
contai ner and holder, and as long as ink |eakage is not concerned, the ink
contai ner 1 nmatyich 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
nmount. Also in the preceding enbodi nents, the information storage el enent
was di sposed on the 10 opposite surface & the circuit board fromthe
surface on which the contact pad is | ocated.. However, the information
storage el enment and contact pad nay be disposed on the sane surface of the

[ it b h t t 15
Fln{ g?:‘ereoaﬁrw' % eAO%af k cLed‘l‘ frE)EI nér?éllrg(}:gd@]g\ﬁ t%‘g e con Zc?ngr of the
recordi ng hqul1 tf@rﬂO{fCOﬁé@%ﬁg&fe??greﬁ%qgg%%§¥%é9rpﬁ@?%CIrCUIt

board or |nfornat|on t orage el enent di rabl e

| ocation for gde, COPI@Ed Whbh besasser bt thea Ao ¢ Ust o Fu@ind Nerod

contai ner and/or the portions thereof for attachlng t he 1 nk contalner t he

circuit boarghevddlgd heetiddn NBthé %ﬁst&s@%@i&mw@%f hene Comk act pad may
be separately disposed on the optinma | ocations therefor, and connected

Wth wiring. ¢oneiméherasositieyn i iniBidqote npodadnd ytﬁélaéo:b@éérttﬂsu@d
I nformati on storage and the contact pad are integrally placed on the

circuit boar d5058may Shve i di $ s ¢d ecredting emnd oslin®ads , of hehe nkontaet ai ner was
renovably nmounted into the recording
pad mount.
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 interfere 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. 1In

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 5 to be inseparable. In such a case, the

i nsepar abl e conbi nation of ink container and recording head is renovably
mounted in the carriage. The structural arrangenment, in the preceding
enbodi ment, for the electrical contacts %hrough 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

recordi ng head are eigg?nggdtggtm@ggﬁgﬁﬁgcgﬁghagkgggsofghgeihﬁk cont ai ner

and recordi ng head, an he "'main asse I'n-order to'l | Splray the

conditions, I Oﬁ%éfhépp&égap%ﬁ%ﬂ¥%%€t$bﬁﬁte Si&%8f€ﬁéb£§?éféﬁﬁgs as those

obtained by the preceding e s, to the Insepara i nation of

an ink cont aiiega ageh £ Q684 GOChEUhx 8kt bEndp! 6T det NOTEfRlve20 Al SO I 1

t he precedi ng enbodi nents, I nformation regarding the I cont ai ners was

di spl ayed thfgaighnk NGoRt££4&1 Caha CRERELEL NG REAASRAY L1HE sPKucERREQ ner and

mai n assenbly of an ink jet recording apparatus. However, the present

inventionsi s b Ske 2bng@paraBbe e Lh FUCHTRE yLaltOiR/Igaab1as | ong as
the information regarding the ink containers can be displayed to a user
t hrough t he nestisination ot atik SSobesiwen amd eéesiditgl headtdsts of the ink

containers and those of the nmain assenbly. For exanple, the
removably mounted in the carriage. 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 magneti c head. The precedi ng enbodi nents are not intended to limt the
structures of the anchoring portions of ti3e 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

hor i t] d t t ' b i ded with
The ink 15 CORTGYRED BRGHeI Pt LeRbrt Bt ot Ant EoRCHOR e P hS b hor

ds, the i | | ' 56 t 152, d
wring 156 fomEne el becPe hall) SESArLy o0 et TS O s TCase

of such a StIHELHLA o81 T BIIED be AledReeD 106 LA PGL NEATaA gkt MOUN ed

into the carrirage, t entirety o e anchoring portion o

container i sa§&&hbZftnafnbe t Fr MAGESE1 041 CPUPAMEmiPeihGK outlet with the

ink inlet, and the process of placing the pad in contact " with the

connect or ;5 ar en£6ARAEIEE. 23 D tdseSamhd s ®IEt Pad s | nk cont ai ner
as that shown in Figure 4. Further, the addition of the follow ng 60

features, whi g8pyvatédbeitEsermndgile bextstdétaddemeédiks, candatner in accordance
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. In 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,
yell ow, magenta, and cyan. Regarding thesat one of ink, cyan and 10 nmagenta
inks lighter in tone than the ordinary cyan and magenta inks may be
enployed in addition to the abovenenti oned ones. Further, an ink container
may be filled with soI jon for.trea nk and/recordln nedi um f or

i nproving in HUF%%or ﬁhnﬂﬂ}bn??néﬁ ¥+9%?|%%XtcoF%rtﬁgv%PBpnent,
durability, and ties. A?% Jet ned so that it
can enploy tH?PR a}%eﬁlbﬂt ?ﬁ 3 %ﬂ?%.%% gﬂ% b%%%ﬂgﬁg?oned i nk
cont ai ners d|£&§£§g£ #g§?§o£8r p%?fﬁtgr ggﬁ 14 gy store can

yield an i mage conpar 0 a p oto nage %rly, in the

case of an ink contalaggee L h as Eggtggﬁgﬁgggg EQWE E%ﬁ he i nt er nal

space of which is divi intéo a fir is directly

stored, and a,sgeRady charberpid M Ghy igak f eﬁtq_l‘rﬁ_d) ik | nk absor bent
bsor

menber packed In the chanber, if the ink ent nenber 1s made up of two

61 pieces of koktabserbeay H@"Pféxﬁeﬁ‘@'fﬂk%ﬁ apetigr! | Yrnesstapkgd d¢ nterface
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, cyan 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 1like
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 is 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 theianount descri bed 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
chanmber and | eaks out of the ink container through the air vent of the ink

contai ner. 15P¥#FPR ?%ei?ﬁv%hf?%heﬁﬁﬁm?ﬁkﬁF§&¥R4? e@F%ﬁYﬁrt?E?%%Ence to the
and thi's appTRSRTant TRErRtarnetf (B Edhcr® chOTR G PPOSE| BRES9S changes as
ol 1 owi n- ol aP RO YRGS [ G 9 hEb 1 TREIERR 60 ntBe ner 0BT achab y
ncl udi ng a 1o EoED kR H P R B Pk e TR PR (7S
For supplyi ng Tkt o Fon B0y SHEReA T (R 1pEC) ol Aond BiRadRl Bos PP Y Por!
conprising: agfisr $hk eRGagbmg1eLE1 0Fi P1 ovhdedh8irétd | 68the 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.



io side of said casing and engageable with the first |ocking portion; a
second engagi ng portion provided opposed to a second side of said casing
which is opposite said first side, said second engagi ng portion being 15
engageabl e with the second | ocking portion; a supporting nmenber for

di spl aceably supporting said second engagi ng portion; a contact contactable
to a nenber provided in the nounting portion to permt information display
20 neans to display information relating to said |liquid container, wherein

sai d supply %ﬁﬁﬁgififéégﬁiﬁﬁ_igia third side of said casing which is
bet ween sai d - d second side, and said contact is disposed
oL 25,2 corner regl orh DEAFED GBSO LRI Bl e sy o, 03 2 A
(elative 10 S PEIUHELER B0hathpbihidS e Rodhihh gL oIl
5. uhorei n aahater e PREERE Fakind prabion MR 2 Mee SR deR G T
appr oxi matsel Yyp4pt f69! €88id liquid container including a casing for
containing liquid and a supply port for supplying the
liquid to an ink jet head, said liquid 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 Claim1l, wherein said supply port, in
use of said liquid container, takes a relatively lower position. 20 6. A

| iquid container according to Claim1, wherein said information display
means has a contact for electrically transmtting information through
contact with the nmenber provided in saidé&unting portion. 25 7. Aliquid
contai ner according to Caim1l, 64 wherein said information display neans is
di sposed on an inclined surface formed at the corner region. 5 8. Aliquid

i d d.j nf dj sp!
nl uding St ori g mArS A QSR TS RERRITER TS R abr o o |
recordabl e. 10, g, fiﬂé&%dc&ﬁ’c‘%é’c”fé fﬁegf%xgé&%géfaﬂ%mc%’sa}(‘ﬁerei n said

| i qui d contai ner contalns rin
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,



10

15

64

wherein said information display means is disposed on

an inclined surface formed at the corner region.

8. A ligquid 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.



