1 LI QUI 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 recordi ng apparat us, ich records on recordi ng nmedi um by
ejecting ink. An ink jet recording apparatus which forns an 10 i mage on
recordi ng nmedi um by depositing ink in the formof liquid with the use of an
ink jet recording head is widely used as an outputting neans for such an

i nformati on processi ng appargtOSIBSCONERPNERY nachi ne, a facsimleing

machi ne, an electronic typewiter, a 15 printer as an outputting peripheral
device for a wordprocessor, a workstation, a personal or host conputer,
etc., or a portable printer to be connected to an optical disc apparatus, a
vi deo appar at BEELB OF gTHE| INUBRTAONeAND REBSTEDSYRTem for suppl yi ng such an
ink jet recording apparatus as those described above with ink, there is a
systemin whi ch an i nfheopraiseart iiavenddpar gellnters rtemavdllguiattached to a

recordi ng head nounted on a carriage or the |ike and reciprocally
5 container, in particular, a liquid container in the

form of an ink container 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



25 novable (in primary scanning direction), and ink is directly supplied to
the recording head fromthis ink container. Whether an ink jet recording
apparatus is 2 structured so that an ink container is inseparably attached
to a recording head, or it is structured sp that an ink container is
renovably attached to a recording head, the positioning of an ink container
s relative to a recording head, or positioning of a recording head unit,
that is, the integral conbination of a recording head and an ink container,

relative to asteh€vapédneobehatfan exrRNBbRtatReri fgeinsepaEablyt ype
recordi ng apparatus, reciprocally novable in lo primary scanning direction)
of the mai n aaseabhydotoaar eeooddnggaheadat s, itsisonetohctheedosb i nport ant
i ssues related to recording quality. Further, it is very inportant, in
particul ar, ithabeafi thk obntainak jistremcvabdiygatbpehadusofar personal
usage, to provide 15 an ink supplying systemfor an ink jet recording
appar at us whi cécosdingl head, sthe, posipieningt ef n@noinkheonpaiaeiron f or
nmounting or disnounting an ink container or an ink jet recording head unit,
and al so, 5inpedativeectasaoreaprtAingsheadoTausposhbiponieat 6fsaof the present
i nvention have proposed a conbi nation of an ink container and a structure
for renpvabl yra¢erehngghgadi HRikenthptiels  athaninkegepalt sompdnasdea

descri bed concerns. According to this proposal, an ink container is provided
with a 25 ancﬂSr?nEGEPEG&nﬁhgéﬁdpﬁépeéﬂs1Pkoﬁ?6ﬁé169rthEeéﬁalgﬁngces, and a

springy latching |ever with an anchoring claw, which prgojects fromthe
bott0n1p0rti0ﬁ elevant 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



3 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 nounting
of the ink container, first, the ink 10 container is to be positioned so
that the anchefi tgecbppopiogestrfigcér opromnehengduefatbewiink ¢hetai ner fits
into the anchoring hole of the holder, and then, the ink container is to be
pushed down i ahohbhingr ellewer rfunethquosi therhodehet dhiokliiech byn t ek ot her end
15 to cause the anchoring of the latching | ever of the ink container to snap
into the anchoohhgihekreisef athachefidés. pYovhdeAewitth ehadschoriied in the
correspondi ng anchoring holes, the ink container is prevented from

di sl odgi ng frbalehéngbovhieht thaednpgheténer gilawdof0apodinki eenitained hol der.
Such a renovably nountabl e ink container as the one descri bed above has been
known to e pEdGFdeandi aR ansheriBe heafsipipawhéchf tBeecanch@zing storing
the information regarding the ink_container itself 25 (for example, color of
i nk therein), ClaAWoPfetheoSRERBIVt 1BESEABBe 1EFCEOREr BN HRE FCORSANEE process
of an ink jet recording apparatus, based on the information 4 stored in the

storage meansfitfie i ThorhEei PCRIGIRY RAleheOkt RAGROMEERSAFS 1RaliPEs the
i contame oLsoTOU £l At R Ak et oRadN BRRRALYE N fhe cose

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



5 descri bed above, the ink container nust be connected to the recordi ng head
so that not only is an ink passage established between the ink contai ner and
recordi ng head, but also, an information exchange channel nust be
establ i shed between the two. 10As one of the neans for acconplishing the
above descri bed objects, Japanese Lai d-open Patent Application 2001-253087
di scl oses the follow ng structural arrangenent: The electrical contacts of
an ink container and the electrical contacts of a holder 15 are di sposed on
t he sane si dessorélatinagshehetofkgeomntanser Tite Mmfdematdén $herédl drr, the
el ectrical contacts of both sides cone into contact wth each other, and

al so, so that thacetbhnageameapksadedreadcaat ahe whkhceathiaklrers t hey are kept
in contact wwth 20 each other by the engagenents between the anchoring cl aw,
such as the omeudtedriibtd &bevédpkofiethrecnkdingt apperatwisth Thethe
correspondi ng anchoring hole of the hol der, and between the anchoring claw
of the | atchi agskeeér ansdok dett mecabdingdepparbtisorssructured &s i nk
cont ai ner, and the corresponding anchoring hole of the holder. In the case
of this styucflgrarikedapgerent thendnk| eentpépprcBussicbe ernngetesb sides 5
are automatically connected as the ink container is nmounted into the hol der,
elininating t&e %B@drﬁﬁprélﬁﬁcﬁéﬁﬂsﬁPdéB?EaP@H PBlihdscéfnd®Kion, or the
need for perform ng a procedure dedicated for the connection. 5 Therefore,

this structur RPSEPPEn§EFERLished PetrggBotiaer LBl FRBTELASIANE of
o sci osed | n SEFERESEY BeaupBRtPALER: RBpIAERFTGA L0 EXERA0P cuffors from
the follomjngcggggg ”%us¥h%% 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



10 is, if the latching |lever of the ink container and the electrical
contacts of the holder are not equal in resiliency, for exanple, if the
contact pressure of the electrical contacts is greater than the force
generated by the resiliency of the |atchi | ever, the 15 latching lever is
excessively defornmed, failing thereby to keep the ink container in the
predeterm ned position in terns of the direction in which the force
generated by the latching |lever acts on the ink container. Therefore, it is

possi bl e t hat aktbBeaufibmd@ipassggeonanetied ak ¢hst anketonitagdnaid itshe i nk
passage on the recording head side becone m saligned at the joint,
preventing t hmoahyednkntoorhkehogdptropeldliniaapphgedheandedr fald @M ng ink to
| eak fromthe joint. It is also possible that the contact pressure between
25 the el ect rmeghandsmadedicatelde tonkkheocpaneetisnde oandhieonged Sode wi | |
beconme unstable, failing thereby to remain properly connected in terns of

el ectrical 6pevfigumingna procedureAdedieatedufosnthe clangiediendescri bed
problens, it is possible to place the electrical contact portion on the

bot t om sur¥ ac&hetefp&ei. nkhs sc sHracturaly arfanggmeniaise adyantiag eous

di scl osed in Japanese Lai d-open Patent Application 2-178050. According to
Japanese Lai df&penthsgt standppintarifoepreratdonel ef&icdencat- recor di ng head
is integral with an ink container, and is renovably nountable in the io
carriage of the ink jet? re¥Ran P hppdiatUEuGiural AETaRIgMeBht act s t hr ough
whi ch recordingszhgnals are transmtted to the recordi ng head fromthe nain

assenbly of t# sedi A8 dpparsses Latd-gpeRchagens Apre 3% ur f ace of
th di d th 5 di f, f th i . Th
as the recor J2A0 nasdoPs REETEEE ErOU CHE ChirPudBE PRORIARA | EARTcont act s
of the regordi;ng §¢ad GoM8  ALRALIUNAE o the! 1k BRH1GYr Y 33le Of the

carri age,
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



and then, keep sliding thereon while the recording 20 head is noved
(pivotally) into its final position on the carriage. Therefore, the

el ectrical contacts of the recording head and the electrical contacts of the
carriage are better connected in terns of electrical conductivity. Thus, it
seens reasonable to the adopt 25 the design of the electrical joint between
the recordi ng head and carriage disclosed in Japanese Lai d-open Patent
Application 2-178050 to the design of 7 the electrical joint between an ink
cont ai ner andcandacbidnng head, through which the ink container information
is electrically transmtted. However, electrical contacts are electrically 5
conductive nenbers foRAsedhef sodludtiionelty rtihgi dbostealdescrsiddest ance, and
therefore, applying a |large anmount of pressure to electrical contacts,

and/ or causi ngrebzemsi cdt isnpastible tbi Htace thehedebtriwhill e applying a

| arge anmobunt of pressure, in order to 10 ensure that the electrical contacts
of an ink concahtactandrthenepacthechpttomt surface phethei Ankssenbly remain
satisfactorily connected in terns of electrical conductivity is unwi se from
t he standpoi nEoBtainerpieyEhei samef MppBReyaafigEheoonpeddsedosedalinis contacts
and the durability of the electrical contacts. |In other words, the anmount of
the pressure ?8PBBeggplrdd-PBeRPhBatPBEt APRALCEEAPRCES1TE08RAsure that the

el ectrical copntacts . of the_ink container are kggt satisfactorily connected

to the el ect r PESPTEIRPaLPsIBPABESENLAAHT APSBSERBEY NP LESASO um that s,
th 1 ni t I ._dh it i .ad t he .t | i
i 'sclosed | n 3apdR0SE" . SPH: $pEnIRk: EREORBIPFCAERBn 15, 1056505k SHAR. any

modi fircation. Ln,RartiGyhdher "ahl®15228mbab1 3 mb Bl 5831 A  HeS

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

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

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

25 the design of the electrical joint between the

recording head and carriage disclosed in Japanese

Laid-open Patent Application 2-178050 to the design of



25 renpovably attachable to a recording head, there is the possibility that
when an ink container is attached or renoved, the tip of the ink outlet of
the ink 8 container will conme into contact with the electrical contacts of
the main assenbly, and wets them Further,, should ink |leak fromthe joint
between the ink outlet of the ink container and the ink inlet of the main 5
assenbly during the nounting of the ink container, it is very likely that
the ink having | eaked fromthe joint will reach the electrical contacts,

because the etpeteneakrientagbsndr Bedvbaahaf ikt benbaihem andf ace of the
I nk container. 10 SUMVARY OF THE | NVENTI ON Thus, the primry

obj ect of therpeegdihgi headt i ehroaghowhiiphotheaihkqubdtadnea ner having a
liquid outlet and an information storage nmeans of a 15 contact type, in
order to makeinfoematéont dsnelettoicdiligotnansmitpedr in the structure of
the nechanismfor nmounting it, nore reliable and accurate in terns of its
position relative to dawerere tedemtimicall dontamtseared eladitiszally t he
anount of force necessary to 20 nount it, and also, nore reliable in terns
of the comhectppfdubtiveenemberisi fornedurferedatiivhdyl rdgid meltadldic a devi ce
to which it is connected, and the electrical connection between its

i nformati on ssYp&ag§angeangndngherefonreor ARPLIANGt 8r AgEIReaROUSt Ofe device 25

to which it is connected. ) Anot her obj ect of the present invention
i s to provi dePESSEMESt tParleFtaAG8 e fONLEFLS | PREV/QT causing

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

10 ensure that the electrical contacts of an ink
container and the electrical contacts of the main
assembly remain satisfactorily connected in terms of
electrical conductivity is unwise from the standpoint
of the prevention of the damage to the electrical

15 contacts and the durability of the electrical contacts.
In other words, the amount of the pressure to be
applied to the electrical contacts to ensure that the
electrical contacts of the ink container are kept
satisfactorily connected to the electrical contacts of

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

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

removed, the tip of the ink outlet of the ink



9 container, which is superior, in terns of |eak prevention, to the
structural arrangenent for a liquid container in accordance with the prior
art. According to an aspect of the present invention, 5 there is provided a
l'iquid container detachably nountable to g nounting portion of an apparatus,
t he mounting 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 |iquid
cont ai ner conpontahgea Wwiilit comgagjinhg pontaoh wivhi dhd eleathiicail si de of
sai d casing and engageable with the first | ocking portion; a second engagi ng
portion providedtappesed theamsénoadsemntidyof andi wet5 themng Whirthers
opposite said first side, said second engagi ng portion bei ng engageable with
t he second | oskpngdpdnki dsakafxaoppthei dgintnbetween dhephakegmityledupporti ng
sai d second engaging portion; a contact contactable to a menber provided in
the nmounting 20 pbet ibKk cenpairer RRflothat iBK dndptapfnthes madndi spl ay

i nformation relating to said |iquid container, wherein said supply port is
di sposed ih a2EAPMRLlY| derdpgsihg wayrtdnghPénthe pek.ceRt&dP@T i Aidt side and
sai d second side, and_said contact is_disgosed at a_cqrner 25 region between
sai d second st8eV&hd dikglinthatsthe. ink havingalepkedyfrem &hSer struct ured

descri bed above.i ted, {n.the following manner, into a 10
join% Q?EE reach the e&ectr%%ag contacts, %ecause 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



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 5 |liquid
container is to be engaged with a |iquid cpntainer anchoring first portion
of the liquid container nount, and the liquid 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 nousbnvhiherr, owhichgisbsuperher|, i gqni teemnt aifn@eaknchoring first
portion. It is ensured by the resiliency of the latching lever of the liquid
cont ai ner thaprewenktiqui dtoothei séructuzadunarehgepestt fomed Adlqatidve to t he
15 liquid container nount and retained there. Providing the |atching | ever
of the |iqui dcontainasr ini apcardaggedwdsht §haeprantheritng second portion
engageable with the liquid container anchorin ortion of the liquid
cont ai ner nount furtAgcerEineste r @$@e¢¢q®€d52© rbesanheinvengiéens at el y
positioned relative to the |iquid_container nount, and nmakes it easier to
nmount the i qiP8reoAtaPrevidedr ehédiquidneentpanprqdedagchabdivner is
accurately and reliably positioned relative to the 25 |iquid container

hol der (nount fOURLAPLRe tPi gulMAUBLLng: POFLERB PEqaRd 2PBRTANEr it8€positi oned

between the lateral wall of the Ii i.d contai ner, on.the external 11
mounting portion %ncl%ﬁing a f%rst 1ocﬂing port%on and

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

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

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

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

25 region between said second side and said third side.

A liquid container structured described above

is mounted, in the following manner, into a



surface of which the liquid container anchoring portion, which serves as the
above described rotational center, is |located, and the opposite |ateral wall
of the ink container, the possibility of s liquid |eakage is mnimzed by
the synergetic coordination of the force 1enerated by the contact pressure
between the liquid outlet of the liquid container and the liquid inlet of
the liquid container nmount side, and the force generated by the resiliency
10 of the latching |l ever of the liquid container. In addition, the

el ectrical copiegébePhihf8 11GQ1ABEORPaBHOF AFSUREANE Al BettieBOEBd ON the
corner portion, or the edge, between the lateral wall of the liquid

contai ner haviRgchhehéi Yigdi@uebptadiidrtne €6 batgtehchell: phirklke hiquid
cont ai ner upon which the force generated by the resiliency of the |atching

| ever acts. Thegeiareontaeneteahchépingopinst spoftiba bnf ehsati on storage
means come into contact with the electrical contacts on the |iquid container
hol der 20 si dextempdl aserfabef of ecohdcoPpritestaterabowallngofhéhki qui d
container in the rotational novenent is conpleted. In other words, the
el ectricals cobigeid céntaknérqusdteone aémgageddwibe al dignidal contacts of
the liquid container holder side are placed in contact 25 with each other by
the same actioentakeert anchapingt isrstgpedtoon| ef thet haguidui d cont ai ner
with the ink inlet of the |iquid container holder. Therefore, not 12
container mount, and the liquid container is to be
pressed by its opposite wall from the wall having the
liquid outlet. As the liquid container is pressed, the
10 liquid container moves into the liquid container mount
while rotating about the liquid container anchoring
first portion. It is ensured by the resiliency of the
latching lever of the liquid container that the liquid
container is accurately positioned relative to the
15 1liquid container mount and retained there. Providing
the latching lever of the liquid container with a
liguid container anchoring second portion engageable
with the liquid container anchoring portion of the
liquid container mount further ensures that the liquid
20 container is accurately positioned relative to the
liquid container mount, and makes it easier to mount
the liquid container.
Further, since the liquid container is
accurately and reliably positioned relative to the
25 liquid container holder (mount), and the liquid outlet

of the liquid container is positioned between the

lateral wall of the liquid container, on the external



only are the electrical contacts on both sides are placed in contact with
each other in the preferable condition, but also, the anount of force
required to nount the liquid container is substantially snmaller 5 conpared
to that required when the liquid containey, in accordance with the prior art
is nounted. Further, the latching | ever (Supporting 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 the wall

of the Iiqui dsgephaknes WRYCAJthBelligqiadcenthehert 88cRbOSRY the given point
of the surface is to the wall of the liquid container having the |atching

| ever, and thpottilohy @RNERI Bexvasdakhehti gbbde c@ssatripedhol der 15 are
structured so that as the liquid container is nmounted into the liquid

cont ai ner hol getatiibralotahtenral ispiesabedof ah@etheqoppgosaneai ner about the
i quid container anchoring first portion can be utilized as the |ever
action, in whisherhd Wwadli df20heutihkt coptahrepoi hheopoastibahit¥herfefore, if
the liquid container is released before the |iquid container anchoring
second por&i ohighidhdéepkaghi hg ménadmigedpb¥t the symeygeticth the |iquid
contai ner anchoring second portion of the liquid container nount 25
(hol der), thecppgdinatépnapfethesfpsppedenprRatadbhyt kher eabtas® f orce,
inform ng therefore an operator of phe_inconEIetion of the |iquid container
mount i ng pr ocBE¥§ssurg bgsieepgtheeldapidhantinaE pfqbhe déabddner is
conpletely mounted. Further, the information storage neans is disposed on
t he af or enent FOREALBRANEBE WAP| ligHif iBlethef Ehaeligyidi sANtEANEKe | i quid
container. 5 Therefore, as the liquid container is mounted into the liquid
cont ai ner moulPURkoFdERy, aPfe thAr 6PHEL SRNETFBFSGePHeliE FESEddrPCEned at a
| evel which is_a,step_higher than th ttom wall tgat is, the wall having
t he IiquiH’ouPFeF?eoﬁaFﬁglP?q FHeEoﬁga?ﬁgril?HépeFBP ainer.
In addition, the electrical contacts of the
information storage means are disposed on the corner
portion, or the edge, between the lateral wall of the
liquid container having the liquid outlet and the
15 lateral wall of the liquid container upon which the
force generated by the resiliency of the latching
lever acts. Therefore, the electrical contacts of the
information storage means come into contact with the
electrical contacts on the liquid container holder
20 side immediately before the process for mounting the
ligquid container in the rotational movement is
completed. In other words, the electrical contacts of
the liquid container and the electrical contacts of
the liquid container holder side are placed in contact
25 with each other by the same action taken to couple the

liquid outlet of the liquid container with the ink

inlet of the liquid container holder. Therefore, not



o even if liquid |leaks through the liquid outlet, the information storage
nmeans woul d be protected fromthe effects of the |eak. As

descri bed above, the present invention makes it possible to nake a |iquid
container, which is has a liquid outlet ang an information storage neans
havi ng el ectrical contacts, sinpler in the mechanismfor nounting it into
the liquid container nmount of a device to which it is attached, sinpler in
the procedure for nmounting it, nore reliable and accurate 20 in positioning,

smal l er in thenagouite @hel eneetideadsaoyithet8Doht biotth aidezetalr® in the
state of connection between its liquid outlet and the liquid inlet of a

devi ce t o whi phaiced dnatcbathet aidht kacht atbheaf inothec prieflesadle he

el ectrical contacts of 25 its information storage neans and the el ectrical
contacts of tlkenddvioa,t buthiadlsoi,t the amoaclicedf Eoricecreguieed dent

I nvention can structure a 14 conbination of a liquid container and the

| i qui d cont ai meunfopdive dfiquide giond afiperhiish subs tlainddiad lyosia@ilder i s to be
attached, so that its electrical contacts are protected fromthe |iquid

| eakage from Somparedqiiod that Fiegyired when thehddgudidd cont@ingy dax s,
features, and advantages of the present invention will becone nore apparent
upon consi der dcceFdgncen ity thg PFieas@ritpdisomosntede pFurshesd &hBodi ments

of the
latching lever (supporting member) is structured so

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

incompletion of the liquid container mounting process,



10 present invention, taken in conjunction with the acconpanying draw ngs.
BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a perspective
view of the ink 15 container in the first enbodi nent of the present

i nvention, as seen fromthe bottomside. Fgures 2(a) and 2(b) are side and
bottom pl an views, respectively, of the ink container shown in Figure 1.
20Figure 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 aesshrringi thérebynghadr theowigqyitdheostadoeur dsof the ink

contai ner nount (holder) of 25 the nmain assenbly of an ink jet recording
appar at us, angompdepedyetouatedr nbunthen. ttike | hkfeonabiorr staradehe i nk
cont ai ner nount (holder). 15 Figure 5 is a perspective view of an
exanpl e of a MeabpdifgdhER@sSER onsthecpfpaemeptipnaed: kdantedc#dddi-ner in the
first enbodi nent of the present invention can be renovably nountabl e.
5Figure 6 i s &DBér dfectPfe COrBRToPOLRdOFet Of the liquid container.

5 Therefore, as the liquid container is mounted into the
liquid container mount (holder), the information
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 its information storage means and the electrical
contacts of the device to which it is attached.

Further, the present invention can structure a



I nk containers renovably nmountable in the recording head unit shown in

Fi gure 5. Figure 7 is an external perspective view of an ink jet
printer in which a recording head and an ink lo container are nounted to
record. Figure 8 is a perspectiyg view of the ink jet printer

shown in Figure 7, the main assenbly cover of which is open. Figure 9 is a
perspective view of a set of ink 15 containers different fromthe set shown
in Figure 6. Figure 10 is a perspective view of one of the nodified versions
of the ink cogbmbhfatibnt BE &i 1sfguedbedntanher and the ligaigure 11 is a

perspective view of another 20 nodified version of the ink container in the
first enbodi mreohtainer mounki gfir asdéRfieg tol@hdrhathesthepmid c draw ngs for
descri bing the another structural arrangenment and the procedure for
el astically pressangeanisnko2becatitached,i sbothht prtedefllectriedlposition in
the recording head unit. Figure 13 is a schematic side view of the ink 16
contacts are protected from the liquid leakage from
5 the liquid container.
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).



cont ai ner in another enbodi nent of the present invention. Fi gure
14 is a sectional view of the ink container, and the ink container nount
(hol der) 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 nmount (holder) in the first enbodi nent, at a pl ane
parallel io to the side walls thereof, showi ng the structure thereof.
Figure 16 is a schematic sectional view of the ink container nount (holder)

i n anot her enmbodi ment Figlura 1Bl are appedispecttivet heewi ¢& Wal lekanparecof ,
showi ng 15 the structure thereof. Figure 17 is a sectional view of the ink
cont ai ner acceftangetordihyrhbad enbodsteuttofed heopthraenthenyakti on. 20
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter the preferred
enbodi nent s ofonhaipeesint thavénrsbnemboddibentiesfrthedpmesbntef erence to the
appended draw ngs.

invention can be removably mountable.

5 Figure 6 is a perspective view of the set of

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



In this specification, not only does 25 recording nean a process for formng
various kinds of imges, whether the inages have a neaning or not, or

whet her or not the imges are visible, that is, 17 whether or not the

i mges can be detected by the human eye. |n other words, it means the
process for formng various kinds of inmages, including the process of
treating recording nediumitself. 5The nmeaning of "recording nediunm is not
limted to the paper used by an ordinary recording apparatus. That is, it

i ncl udes a nuebnvadaerr anganotheedembbdimenexafipkae pabseat plastic, film
nmetallic plate, glass, ceramc, lunber, leather, etc. In other 10 words, it
means anyt hi ngneantthonh an i mage can be fornmed with the use of ink.
Hereafter, "recording nedium may sonetines be referred to as "paper".
Further, "ink" or "li quigtireshiculic Fe sechidichelly viieverqdr dthed frsk t he above
descri bed nmeani ng of 15 recording. They include any liquid which can form

i mges, that centmémmsirngfnd &he dbinicopitedsepampunfis (hoddemr)eat recording
medi ums, and/or can treat ink itself or recordi ng medium (for exanple,

i mprove i magetherefernsinf appkheroambgdameny ofoltbe PTegendl oprent ,
durability, etc., by solidifying coloring ingredient of ink deposited onto
recor di ng mediBNPRt1iONE| st Enbodi nent

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,



1-1 Ink Container Figure 1 is a perspective view of the ink 25 container in
the first enbodi nent as seen fromthe bottom side, and Figures 2(a) and 2(h)
are side and bottom plan views of the ink container in the first 18

enbodi nent. Figure 3 is a sectional view the ink container, at a plane
parallel to the side walls of 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 means the surface
whi ch a user Wwaeehelroo@pabat ehehamappar 2aus bet deteditie A0 byd it timamk
container, or the like operation). The ink container 1 in this enbodi nent
has a 10 suppeyei.ngIneobker (vatrdsi nit | meang Bheatprobedst borhEopmihgm of t he
front surface. The latching lever 3 is an integral part of the ink container
1, and is formadiotsr &inds lof iimagesnednailudinge thenpaiotersspradper of the ink
container 1. It is structured so that it can 15 be el astically deforned
toward the coftrgatdngpregerdingt medimm d&sedifner 1 as the ink container 1 is
nounted into the ink container nount (which hereinafter may sonetines be
referred t® as hol der)Thg meanig dithg eegerding metivm” the 2o%e operation is
carried out. 20 The ink container nount of a recording apparatus wll be
descri bed | at dAmifted itek thenPapPear used $¥ RRs oFididarynhdesOTsHd %r oj ections 5

and 6, which engﬁ e wth the counterparts gf the ink container holder. The
first and secGR®aFAdUScti GRatsi8ngls LRE1PDes: @d™BANt HedBEcKaBgeaRd front

oS PChieH Ut el COUBIET L 3 SHOY ey e second
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



19 container 1 is securely anchored to the ink container holder by the
engagenent between the projections 5 and 6 of the ink container 1 and their
counterparts of the ink container holder. The procedure for nounting the 5
ink container 1 into the ink container holder will be described |ater
referring to Figure 4. The bottomwall of the ink container 1 is
provided with an ink outlet 7 through which ink is released. The ink outl et
7 couples with the ink inlet 10 of a recording head as the ink container 1
i s nmount ed i nembblémienk .copiguner 3 hbs dar sedbbonal oviléwgohetlewihk be
described | ater. The corner portion of the ink container 1 where the front
and bottom wakbatafinelre adntapilanel pazraillied tbaphd sddef wialllweoE chanf er ed;
15 the front and bottomwalls are connected with a slanted wall 130, the
angl e of whi clthes induglhyadfer.ThEtashbeldfbe hmetefamere vhat is tbeghly the
sanme as the angle at which the latching I ever 3 extends fromthe bottom of
the front surfaeddowlngt Hescslimttion wdl theopreferzed efiboddmeat ssiodr age
medi um 104 and a circuit board 100 are attached. The information storage
nmedi um 1045 st §hes PrRSentt dnyenitdenabdte Erentnrursace aér an 4aki . The

circuit board 100 has multiple contact pads 102 as el ectrical contacts
el ectrical |y S9ntadnedt Msid@s; henSudRcec Whichr at NéekoE@ses 1R t he case of

the ink container shown in Fi%yre 3, .the information storagF nmedi um 104 was
sealed with ?@erate the apparatus (to mount or dismount inhk

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



protective sealant after it was attached to the circuit board 100.

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 whichgare 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 container 1, which is not suitable 10 as
the surface on which the ink container 1 is rested. Therefore, attaching the

contact pad lébht@iddre BXerdedusely aneclidrdédets| @i ethmatdniddneés expedi ent
fromthe standpoint of preventing such a problem as an accidental damage to

t he contact esldd}?.by ntleeldindayemdint weowwekmothideprokecobdns nBraddwi th this
slanted wall 130 gives the bottomwall of the ink chanber 11 a sl anted
portion, which of |theowkei vabtainempel amd thekit cveunitébhparts ofitthe 13,
contributing to the mnimzation of the anbunt of the ink which fail to be
20 drawn out ik t¢entaknehdnbeden.). The procedune tfieirs modrddingenthe t he angl e
of the slanted wall 130 is 45. In the case that the ink container 1is
struct ured soinkacont@inelk buinke the hivlkotonptainer dwobdenaviilasbehown in
Figure 3, the_slanted 25 wall 130 does not_cone into contact with the
surface of a esripedhbatercreferning tncfigkreoht ai ner 1 ni ght be placed,
whet her the ink container 1 is placed 21 on the desk or the |like so that
the wal | having the i AReoBPEEP™; Hadd @bwhiR&r dnkoForkaipgrchi 4§ | ever 3 faces
downwar d (obvious!%f this is onI% %%EﬂthEtical because it is inpossible to
pl ace the i nkPESREEReYIth an¢in et hethrughiwhiekehk F | at ching
| ever 3). Further, as wJ.l he.des rkgﬁg7later in detail, an .angle of 45 is
t he best angl’éef?laf?‘l‘it tllﬁte vark i qu [FBASR A1 b Adish ek Jg?l‘?the cont act
pressure petween, 108 5R81 25 'n83¢ d92cR0% LR GRLNELEL 1 128 QbuhEa
into the ink container holder. The recording head will
be described later. The corner portion of the ink
container 1 where the front and bottom walls of the
container 1 meet is shaped as if it were chamfered;
15 the front and bottom walls are connected with a
slanted wall 130, the angle of which is roughly 45°.
The angle of this slanted wall is roughly the same as
the angle at which the latching lever 3 extends from
the bottom of the front surface. To this slanted wall
20 130, an information storage medium 104 and a circuit
board 100 are attached. The information storage medium
104 stores the information about the ink container
itself. The circuit board 100 has multiple contact
pads 102 as electrical contacts electrically
25 connectible to the connector of the holder. 1In the

case of the ink container shown in Figure 3, the

information storage medium 104 was sealed with



10 hol der 150 best bal ance with each other. The angle of the slanted wall
130 may be varied within a range in which the above described effect can be
expect ed. However, in consideration of practicality, the anpunt of the
deviation is desired to be within ft5 . 15As the ink container 1 is nounted
into the ink jet recording apparatus, it B¥cones possible for the contents
(for exanple, expiration date of ink, amount of ink in container, ink color,
etc., usable for controlling various aspects of image formng process 20
related to in r6eBRiler bealahie qleRber AR 88 SkepRagamRl uRe104 to be
transmtted to the ink jet recording apparatus. This infornmation can be used
by the ink jetireagtdbBdrarpapatus for various purposes. For exanple, the
information regarding the expiration date of the 25 ink container 1 can be
used to suggest that RdEfriRplareFidinrdsI G & Nathel ditexiler to prevent
the recording failure attributable to the discoloration of 22 the ink, and
increase in tBar¥iaseosift thef diwhtgtk wallle 130 yietheoniflegesatagnehel,
remai ni ng anount of the ink can be used for informng a user of the

i nsuf fici ency tef whiiehawontihcaf palde 102K iisn athacheld ,cast anecibf ithed order to
prevent the user fromsuffering fromthe inconvenience of the interruption
of a recordi nguaffacesi of (thek iakecbnda)ineatrt i Fhtiehl areo niotk saeladilieon

during recording. Further, the information regarding the color of the ink in
t he i nk cont aiasserthe carflacel ©@nusidd chorther dnincongadneat i1sfisc resytedecor di ng
by informng a user of the nmounting of an ink container containing ink
different in dol etheromwords.i thendontassd. rrd dORed swetdachgid: itostdie
information as the above described in the information storage nmeans being 15
avai | abl e to EN&EfAs€odi Abeapplr sondainer; 4 .pyddich dst #odl wanidabdeai n a hi gh
quality recor din the_i nf or ITB.tI on stqrage nedi um 104, various
means canlbe G§e%hef§PI§f§ﬁpP@ whichyt8e doffe FoRtRiRgTpHotds ﬁﬁﬁﬁé%ic medi um
an el ectrical _storage nedi n1 a 20 chanlcal switch as a ,DIP switch, etc.
in other wordgie ﬁ%%ﬁ@anét A5RANg dhes £op; ﬁé’t IRPgTﬁ’QIZI Q can be

Ieﬁcggz?:gt b\?\ﬁt We%n r'nta el sur %ea%fj Q:lf’lel tZl.an% arlq. a.l%%arlast léspreXiJ.e(:i‘{tng pl aced

from the standpoint of preventing such a problem as an
accidental damage to the contact pad 102. In addition,
15 providing the ink container 1 with this slanted wall
130 gives the bottom wall of the ink chamber 11 a
slanted portion, which will conceivably impel the ink
toward the ink outlet 13, contributing to the
minimization of the amount of the ink which fail to be
20 drawn out of the ink chamber 11.
In this embodiment, the angle of the slanted
wall 130 is 45°. In the case that the ink container 1
is structured so that the ink outlet 7 thereof
protrudes outward as shown in Figure 3, the slanted
25 wall 130 does not come into contact with the surface
of a desk or the like on which the ink container 1

might be placed, whether the ink container 1 is placed



the contact portion of the ink jet recording apparatus. 25 Further, it may
be a flush nenory, or an instantly witable magnetic nmedium However, when
it is desired that not only is the information storage nedium 104 23

capabl e of providing the recording apparatpys with the information, but also,
the information fromthe recording apparatus (for exanple, the amount of ink
remai nder, ink usage, etc., estimated based on inage 5 formati on data) can
be witten into the information nedium 104, or the information therein can
be nodified obnerdeedesk ors thesJiilkee sloo theR! aheawaAAPRAMi(R) etHg i cal |y
erasabl e programmable ROV). Referring to Figure 3, the internal space of 10
the ink contaiimk ohtletdifdcded downwalrds ok thieonagehdmyiienserd 13 and 12. The
i nk storage chanber 11 is on the front side where the cartridge anchoring

| at chi ng | everfademndlovinwarid (wbharicubly ,arthilsodast emlywhypedhethiccalnk st or age
chanber 12 is on the back side, and has 15 the ink outlet 7. The two ink

st orage chanbdesalbeand iz dmposmibdet dd plagegithe Hoke chvtdfrer nin st or age
chanber 11 is an enpty space in which nothing but ink is stored. However

the ink stbraddishamanser] becauseneifepaiogende f watehdnd dievwsisctbent nenber
15 20 forned of sponge or the like, co Ieter packed with fine fiber, or
the |ike, andFuskhesr .stas &dliln %@Qﬁﬂ?ié‘ﬁgrp dleted lyy afei ng absor bed
into the ink absorbent nenber 15.. The ink absorbent menber 15 is for
generating ne§&9ife °p’~ré’s5s % Wie RSt ke i (e O RANRF T4 %hi @ t he
negative pressure is e enough to revent ink fromleaking fromthe ink
ej ecting porti 140511:,5@0% qwaﬁ:& BALASRP O rgtween

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



24 of the nmeniscuses fornmed in the ink ejection nozzles of the recording
head, and yet, small enough to allow the recording head to eject ink. The
structure of the ink container 1 does not 5 need to be |imted to the above
described one in which the internal space_of the ink container 1 is divided
into the ink storage chanber conpletely fffl1ed with the ink absorbent

menber, 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 comhai Afk,lahd 49EREALR! Ynf kheedi4BoWi kR b€ thak i@ksorpret
menber. Further, instead of enploying an i nk absorbent nenber as a negative

pressure genehaFoRfafBans reigdlkdiny keelrethafiaghhy ambuhed oifntthed ip&uUch, which
is formed of elastic substance such as rubber, the resiliency of which acts

in the directcan be sisedt Eort iafpetdhghal usee bifatheet $nistifdikdlensiyace
I ncreases. In such a case, the negative force is generated by the tensile
force 20 of t b€ mhechmolwtt lo€r thiehdnknkincaheainkr contajdnes ,i i he form of an
i nk pouch, a part of the wall of which is formed of elastic material, and
whi ch i s déreotriderf itol poementt ithle. usert Krome sué feriagnd&gaim \thepr essure i s
generated by the resiliency of the elastic wall 25 portion of the ink
cont ai ner. Fuingenyvenienicek oforthgi davternwpfios @fceanresamriddmdof a cont ai ner
proper and a pressure a%justnent nmechani sm (for exanpl e,
operation (ink ejection) attributable to ink depletion,
during recording. Further, the information regarding
the color of the ink in the ink container 1 can be
10 used for preventing unsatisfactory recording by
informing a user of the mounting of an ink container
containing ink different in color from the intended
one. In other words, with such information as the
above described in the information storage means being
15 available to the recording apparatus, it is possible
to always obtain a high quality recording.

As the information storage medium 104, wvarious
means can be used, for example, a magnetic medium, an
photo-magnetic medium, an electrical storage medium, a

20 mechanical switch as a DIP switch, etc., in other
words, any means capable of storing information that
can be exchanged between itself and an ink jet
recording apparatus by being placed in contact with
the contact portion of the ink jet recording apparatus.

25 Further, it may be a flush memory, or an instantly

writable magnetic medium. However, when it is desired

that not only is the information storage medium 104



25 one-way val ve which opens as internal pressure of container proper falls
bel ow predetermned level). In this case, ink is directly stored in the
entirety of the internal space of the container proper, and the 5 internal
pressure of the container proper is maintg ned at a predeterm ned | evel by

t he pressure adjustnment nechani sm Referring to Figures 1 and 3,
the bottomwall of the ink chanber 11 is provided with an ink |evel 10
detecting portion 17, which is positioned so that it opposes the ink

remai nder deteapabhesefisproyifiincg the| réeordingi apparatus)wadtht hbemai n
assenbly of the recordi ng apparatus when the ink container 1 is in the main
assenbly. | n infermabbenpebut akeo; nkhechnfommatignafbomt thet ecti on sensor
is an optical sensor made up of a conmbination of a light em_tting portion
and a |ight rEeePyR#RdpdPPREAtUTHELPRKCXHBLAdeEhanBuAuNEePECLREN portion 17
I's formed of transparent or semtransparent material. Myre specifically, it
is in 20 the FeMAiBReR. pRENSRGR. sRbpe- apBtHpRkednBRESD @RciMage which are
predeterm ned_so that when po ink is in the ink storage_chanber 11, the beam
of 1ight e tEGEMRFLAR( ARCRI QRERcheL FFAGERBr {RDR FRCABEPERBEYORer | ccted to
the light receiyin rtion (which will 25 also be descrjbed later). 1-2 Ink
Contai nor wouiedtRE B85 87 tRE. Thdmat Een *LRgretncRan: boaPanthiet: or

or erased, it is possible 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



26 depicting

i nk cont ai ner

i nk cont ai ner

anchoring first and second projections 5 and 6 of the ink container

the ink container nount (holder) of the recording head unit,
into which the ink container is nounted, and the procedure for nounting the
into the nount (holder). 5Generally, the recording head unit
105 is nmade up of the holder 150 which rem vably holds ink containers, and a
recordi ng head 105a | ocated under the bottomwall of the holder 150. As the
1l is inserted into the holder 150, the ink io container

1 engage

with the ink gentaknREn8BelsekNgopRedi ORStAE51 ARde 66t 168SABEENNKEl Yy, Of the

hol der 150 which is an integral

part of the recording head unit 105

conprising thefreser desgriacngd A8aa, Aadaydb, remall,ehbeghnkocantiawner 1 is
ed to the holder 150. At the sanme tine, the ink inlet 107 of

t he recordi ngtheadecubtithgi Rehacdbedjattt brkbott om of the hol der 150,

the ink outlet 7 of the ink container 1, creating thereby an
I nk passage bet ween 2Thiehetreacdntiengpfhehe ifkacandalimlercdntdmewmat Al so

firmy anchor

couples with

during the insertion of the ink container 1 into the hol der 150, the

connect or s152needt he hel #émits8d tontbei aboveodescribedhonheibowhdch pad 102
dly facing surface of the circuit board 100, establishing 25

el ectrical cokhecintarpalwepacehefhthgeinksgont@ingk tohsafawdided Next, the
process through which the ink 27

on the outwar

10

15

20

25

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
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
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
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

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,



container 1 is precisely positioned relative to the holder 150 as the ink
container 1 is nounted into the holder 150 will be described. Wen nounting
the ink container 1 into the recording head unit 105, the ink 5 container 1
is to be inserted into the ink container gonpartnent 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 will be inserted into the ink
cont ai ner anchoring first 10 portion 155, in the forma through hole, on the
back wal | of bphe-Wayderli®Owhicth apsos &8s tihdiernhd pmessomeaiofer anchori ng
projection 6 of the latching |lever 3 rests on the top edge of the front wall
of the hol der cestafRegupopel) ¥allsThedowt predepitermingidndeveli)s t Enbe
pressed down bg the top front end of the ink container 1 in the direction

i ndi cat ed by 4higr cowenadrkpispdirgetilyk stomedi Aar the gnd&dgedy ofe i nk
container 1 rotates in the direction indicated by an arrow mark R, with the
20 contact poithe BatgEasli g@acsk oot s FORtaiassr PA§PEIL:sangr dheéction 5 of
the ink container 1 and the ink container anchoring first portion 155 of the
hol der 150° sefBtRENAd PRESSEFCePLotheoCoNtEANCEs PXOPETUAS, the front side of
the ink container 1 noves downward 25 faster than_the_back side of the ink

container 1. WRIPE3IRES At CoRTEAsLeTIINGdy G Rdr Yy thEy PR§SS8T escri bed

above, the latcghin I%ﬁgr Shpn.the front 28 side of the ink container 1, is
el astical |y dé&fdPPed et MEE @Y E& i on i ndicated by an arrow mark Q because

the front surface of t@@f%}ﬁ%&é’nﬁ@iﬁéuz@sd‘f’rérp@ flec&ped t;;)(;1:011_(%tviw_ilo_.l_”h_6 of the

| atching | ever 3 of the™li
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



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

contai ner io anchoring second projection gsof the ink container 1 is noved
past the top edge of the front wall of the holder 150, and brought to the
hol e 157 | ocated below the top edge of the front wall of the holder 150, the
| atching |l ever 3 elastically deforns in the direction 15 indicated by a

arrow mark Q gédpectonyt ghewinkesbhitanfi¥r fmbafpi (Holdke )t bE halke 157. As a
result, the projection 6 becones |ocked with the top edge of the hole 157
(top edge of peterddhigcheati tnies hLnkocgAiahneheanaRotongaiaeendsporti on
156). oviously, 20 the ink container anchoring second portion 156 may be
the top edge mbuhhedhohadothehprbredurealfbromottheéihgl dbe in& as it is in
this enbodinment, or the front wall of the holder 150 may be provided with a
smal|l rib or protedinevnio&palthe wmbuaficlibeildgrihe projection 25 6 of the ink
container 1. Wien the ink container 1 is in the state shown in Figure 4(c),
the i nk container 1 i $angnaldiesdireegdaendiachdraadommilt didtecis grpde9
(direction indicated by an arrow mark ﬁ) by the ink container anchoring
second porti oBP196, ther bodgesi 158aWhyjcht FempEaplyeheydst inke | at ching | ever

3 sandwi ched between the container proper of the ink
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



5 container 1 and the font wall of the holder 150. As a result, the back
wall of the ink container 1 is kept in contact wwth the back wall of the
hol der 150. As for the angles of the back walls of the ink container 1 and
hol der 150, the walls have only to be lo jinhtersectional to the direction in
which the ink container 1 is kept pressured by the latching |ever 3.
However, fromthe standpoint of the |evel of preciseness with which the ink
container 1 is positioned relative to the holder 150, the walls are 15
desired to becpatpendircul a6 peetheedyr pekienNohsdweethtiibe ok thentainer 1 is
kept pressured by the latching |ever 3. Further, as the ink outlet 7 of the
i nk cont ai ner htldenpllss wast thehénknkonhheéhet01 af mbantedodditongthead 105a,
the elastic ink absorbent nmenber 20 in the ink outlet 7 comes into contact
with the ink hplderofi50hwilécbeddrgchéhddl 0Fhehanomgnt ey eblye conkr essed. As
a result, the ink container 1 is subjected to the pressure generated by the
absor bent nententainemneli Aktouthet rgcpmding Hemrdcundm 168i.c&hed id% by an
arrow mark z in Figure 4(c), that is, the upward pressure. However, this
upwar d pr essucengaaeest édisy tehbei arsgbtedbéntonthbeinks coagaiagroy t he i nk
30 container anchoring first portion 155 in engagenment with the ink

cont ai ner ancﬁ@ﬂpﬁgtmﬁp§t°§0¢8Pohoéﬂe§né5Ph§rpﬁkaé§ﬁﬁaﬂﬁéﬂu§ﬁcHdﬂﬂﬁg second
portion 156 in engagenent with the ink container anchoring second 5

proj ecti on 6.SPntgP%thﬁoﬂ&§,cPHéaépéFeaBFhPFéankf%BﬁFaP%%BeﬁtéﬂBmﬁ in
Figure 4(c) is the state of the in ntai ner 1 at the _conpl.etion of the
oot ing of 78 Fe baRkasHEEATe] AEo e LPBeGPBLAGIRERd. B PSS, I thi s

tate, the ink outlet 7 and ink.inlet 107 10, | t with each other,
and <o are thenpRateds BH sbndnkoPorsainAe” gUSPTROY 4RGVE. quring the

mounting gf t e kk.cqakal ngr ol igrakoys dgser LY T egclhye fosce acts on

the i nk container. hérefore, cont di ner i s release kbefore t he

i nk cont ai ner 15 138¢"Q4NG 58e9Nq 5HOT LhaN 2858, e thakchiag shgver 3 engages
with the ink container anchoring secon

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



portion 156, in other words, before the mounting of the ink container 1 is
conpleted, the ink container 1 will pop up fromthe hol der 150 because of
the 20 pressure generated by the ink absorbent nmenber in the direction
indicated by the arrow mark z, that is, t direction to push the ink
container 1 upward, inform ng an operator of the inconplete nounting of the
ink container 1, and therefore, ensuring that the 25 ink container 1 is
satisfactorily nmounted. In addition, the fact that the surface of the ink

cont ai ner anceedengfpehki @Ak6conithtRereRi 1§ elag@itacl yWdekorfed 31 top
edge of the back wall of the holder 150, is tilted so that the closer to the
bottom wal | ofint hhei direentiannéndicatbdt biysant Aerval malkkvQngbelausek out | et
7, a given point of the surface is, the closer to the 5 contai ner proper the
gi ven poi nt othehérsutf sarfiasce alfstheonnki bohtaimereaochbedngt o t he upward
force which causes the ink container 1 to pop up if the ink container 1 is
rel eased bef osecond paogeetion 6f ofh&hepdatichgngf leNeri 3k oforrha dak 1

10Al so when the ink container 1 is in the state shown in Figure 4(c), the

i nk remai nder caatedneyn lpsgemadning, inncohgattr wish fhgritom faontthe bottom
wal | of the ink container 1 opposes the ink remainder anount detection
sensor of theefgenoksdbebifroptovgdd £ tbe) hefldere 1p8cob@ilAg appar at us.

Thus, it is possible for the heamof the light emtted fromthe |ight

em tting portitBgTesoxst dresredi Y tbearRAEL1QBt £6TCRyIFHLEASRIU RS n the form

of a prism be_ reflected, (deflected) by the first surface of the portion 17,
be 20 reflect &8¢ EOPE A NEY ﬁhésngéﬁﬁegurface of the portion 17, and

Lhen, onter the T1GMt el IRl U SeSoly dgdopgtibe the
during the, 25 Hpating Qb b2 1228  of LALO1HRe LATR1HI 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



head unit 105, conpared to the principle of action of a |lever, the contact
poi nt between the ink container 32 anchoring first portion 5 of the ink
container 1 and the ink container anchoring first portion of the holder 150
constitutes the fulcrum and the point of the front side of the ink
container 1, by which the 5 ink contai ner?®l 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,

whi ch is |Oca(éﬁré’éﬁi‘ﬁﬁniﬁ@fc:@@é&tb?faﬁoéffo@prﬁéfﬁaiiOﬂyaﬂﬂefﬂhﬁwm 10
preferably being near the fulcrumso that as the ink container 1 is

rotational |y goNesihdiOahBRoFOhgCEcdERa pULLIOK 08| Shodei s pressed onto the
ink inlet 107 by a substantial anmount of force. Generally, the joint portion

(openi ng) of &pecipkc@uiyettA@7résiiiéhneyd vEttndSlaterihgnaevep of a filter
and a relatively flexible and el astic nenber, such as a piece of absorbent
materi al, a seahdwdDché@ebétkeeni Bher dentadne€nspreépéhadfi tkei $nkl | owed to
flow fromthe ink container 1 to the recording head 105a, and that ink does
not | eak fs onc@ftabrerol nan@etheefiohhewabk eHnthe nkoldeannt50ecksliang head
105a. In view of the purpose of nounting the ink container 1 into
t he recordi ngraésatit unthe 168ckhwaiidr ofiS6he inki sontsinebl & is kapkoy such a
structural in contact with the back wall of the holder 150. As
for the angles of the back walls of the ink container
1 and holder 150, 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



25 arrangenent and an ink container nounting process as those described
above for applying a relatively |arge anount of force in order to

el astically deformthe 33 portions of the ink container 1 relevant to the
formati on of the ink passage between the kpk container 1 and recordi ng 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 EpptabresNaNEnbPO6E £1P8ttperbobae1s850n BiighBemenlk contai ner
anchoring first portion 5 having engaged 10 with the ink container anchoring
first portionwibh, thedihkeconkatnetaanehorbnyofingtspoendonost,i andé havi ng
engaged with the ink container anchoring second portion 156. Therefore, the
af orenent i onethhel &ski contabres archonipgopecbpdcpoptisnedsS6etiastically 15
deforned); for exanple, the absorbent nenber in the ink outlet 7 remains
optimal |y conpngagendehy whthi hkei hhkt cafTainenbanahpoangf skcbndr and tip of
ink outlet, if tip of ink inlet 107 is fitted with filter), or the sealing
menber fit%edpappentiiohebti plofother ivdkrdsl ethe(stidle refrathe Hpki mal |y
conpressed by the ink outlet 17 (if the tip of the ink inlet 107 is fitted
with the seal FAgtadnrper ). shown in Figurené(adndis the giateoefambeconnect or

152 are netallic nmenbers which are relatively high inrigidity,
ink container 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



25 and highly conductive of electricity, and a high | evel of electrical
conductivity must be established between them On the other hand, applying
an excessive anount 34 of pressure to achieve such a | evel of conductivity
is not desirable fromthe standpoint of dﬁpages and durability. Thus, in
this enbodi nent, the pad 102 and connectofr” 152 are placed as far away as
possible from5 the fulcrum that is, they are placed in the adjacencies of
the front wall of the ink container 1, in order to optim ze the contact

pressure betweep bag® ofh@hel backBk@itihercenbapb1Aaeesi8oe as MAIHedas
possi bl e without jeopardizing the conductivity. 10More specifically, the

contact pad 163 ithadli spesedoeert ke exeebbatomuwhaceosf thee iskanted wal | 130
extending fromthe farthest point of the bottomwall of the ink container 1

fromthe i nk coatainer anchwatnd s, rttie pearlll dmveing heieef Drile, owbketndynt i ng
15 the ink container 1 into the holder 150, the contact pad 102 cones into
contact with ahgivennpotiot %2 theglstirfacehésendhef cllbsepr aoesheof nounti ng
of the ink container 1 into the holder 150. Wth the provision of the above
descri bed 20 sonteatineal paopeanrgdimenigivene pbante ofetibeatsud flaget lis cont act
pressure between the contact pad 102 and
also contributes more or less to the upward 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



connector 152 in the direction of the ink container anchoring first portion
5 (direction of arrow mark y) is a conponent 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 130. In other words, the above
descri bed structural 35 arrangenent can T nimze the problem nentioned in
the description of the Japanese Lai d-open Patent Application 2001-253087,
that is attributable to the relationship between the anount of the

resiliency ofahchbeihgt ehirB8 peveioand bhetAsvuAk 6bntheneentiaghdpressure
bet ween the contact pad 102 and connector 152; it virtually elimnates the

probl em ensuthegihkatohbainept anathpaingO2irsd popoeohobfliReare correctly
connected to each other in terns of 10 electrical conductivity. In
addi ti on, accholldeg 150t benabdtatdssthebfdlernmct andl ther podaent, t he

rel ati onship between the positional rel ationship between the contact pad 102
and the ink cbheaEfmentandfier pfigtbecink pontadnef df by whdchatthlei ng | ever 3,
and the positional rel ationship between the connector 152 of the hol der 105
and the ink cénkacasktaianeloli n§ presaddpbyt apnoperatarhcphstithitesont act pad
102 comes into contact with the connector 152 i medi ately before the

conpl etion of threfogcgr apPddcatinBuRPiing .-t HEuF ke onthe neentacht o t he hol der
150, causing thereby the contact pressure between the contact pad 102 and
connect or 152PPdnke (gERad abegvweepethenénkonpltéetod 8ndt RBKpApdeds (after
conpl eti on of _engagenent between ink contai ner 25 anchoring_second portion 6
and ink conta#ﬂgrcgﬁéﬁéFPﬁ&SségﬁnH°ﬂBFtPgnaf§6°BP WBigl, igsdpPcatRérefore, it

's extremely PuieenY thi®hoing b2k £52062hpElitation 23 fulcrum,

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

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

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

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

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

amount of force in order to elastically deform the



36 to be precisely positioned in the holder 150 as descri bed above, and/or
that ink fail to be satisfactorily supplied to the recording head due to the
m sal i gnment between the ink outlet 7 of the ink 5 container 1 with the ink
inlet 107 of the holder 107. In addition,;fhe above described structural
arrangenment ensures that the ink container 1 is precisely positioned
relative to the electrical contacts of the connector. Therefore, the contact
10 pressure remains stable, elimnating the possibility that connective
failure will portions bé&r kheofinkl eohtiadakrcandetevanty toFttheher, the above
described structural arrangenent prevents the ink remai nder detecting
portion 17 i nformatdom of &her inin PpArssAYe betiweennghenipssicondain€her ef ore,
the possibility is extrenely snmall that the ink remai nder amount will not be
detected at all apd welcprgdngnbendedObyp.dendctbe Bueventila eifsdmnkgnment
between the light path and |ight receiving portion of the ink remainder
detecting 20 pepkpgge fyom the joint,pegweent fhegpbleoytdeiti fe@nsk r uct ur al
arrangenent in accordance with the present invention can solve the problens
t hat occur5mhéﬁktH§1§FrGQFurafuﬁFP%ﬁgeﬁ%h?rdF%%l%@@B1¢h19%paﬁe§BeLald open
Pat ent 25 Application 2-17805Q is enpl gyed w t hout npodifications, that is,

t he problen1tW&PnG&Bﬁr§fa§hﬁhénFnP8PﬁQﬂP65 dt dP%Ge tREATEFOZAGAS cont act pad

's placed on 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



37 bottom surface of an ink container, in other words, the problens that
during the nounting of an ink container, the ink outlet cones into contact
with the connector; and/or that short circuit occurs because of 5 the ink

| eakage fromthe ink outlet, or the |ike. The reason why the abovementioned
probl ens are solved is all because the connector 152 in this enbodinent is

| ocated at a |level which is a step higher fromthe bottomwall of the hol der
150. 10Moreover, in the case that the information storage nedi um and/ or
conpact pad i s8fppaesdutie tte aehlico® suchaaelekellhefi elonduaitdviiary, igven if
they are positioned as far as possible fromthe first ink container
anchori ng por niotn deisiatabile, firont hhei staddabdnt5 ofddamageiseand t he front

wal | of the ink container, the electrical contacts of the ink contai ner and
t he el ectri caldugabtiiddity .of Thhe, hbhdthisocesbodimentnt the padhleachndt her,
whi |l e squarely facing each other, immedi ately before the conpletion of the
process of 20cobpmecitog tl5e iaxle pdaceidnes. far aWay @ss@oststiddef drom in or der
to ensure that the satisfactory electrical connection is established between
t he i nk coht aither fademal.ddhatedsr dithey aret Rdaceds 48 thendi ti ons of the

el ectrical contacts on both sides, the ink container 25 nust be nounted with
the applicati @tigceacd@sseofnitthel faopintaddl pfeddgr dnkas@ntddngdpllicati on of
a | arge anount, o;ﬁgéﬁ§sure may result in the application of an 38 excessive

amount of preddy i WeMize fhe Fnkdet pressure batygapathedn, in

h f r ral [ran nt in thi i ri | in r
thg case o H}:%aﬁzt i%c,t lrJna e %hea %T%ctt pretssuieerg?sc’dsmﬁrlt ’asSt ctly terms

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



s bal ance between the amount of the reactive force (generated in vertical
direction) applied to the pad 102 by the connector 152, at the contact point
bet ween the pad 102 and connector 152 as a certain amount of force is
applied to the ink container 1 in order t§510 nove the ink container 1
vertically downward, and the amount of th& 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 perpendicular to the

sl anted surf aﬁ@r&ﬁ?}am@ﬁtl@ahhﬂ\i‘ﬁ@.ﬂ(ij.%@t tﬁéegiubieﬁet weamt ibheacamnasieor 152
and pad 102. Therefore, the anmobunt by which the pressure being applied

downward to theschliptedhaioffertht UaphaasesLaidt-bpeandatkenithe process of
nounting the ink container 1 when electrical connection is established

bet ween the 2@Apeléchtioal 2001t-2683980f, thatciscaittribatdbded tichehel ectri cal
contacts of the holder, is small, and therefore, does not drastically reduce
t he effici encyelathonishdlp betwieeh dchet amoantloifs theumesd liencyusdt. Al so,
according to the structural arrangenent 25 in this enbodi nent, as the ink
contai ner 4 i $hprdetehing levelraand ithieo amoantti p&l thesicondact n whi ch i nk
cont ai ner anchoring first and second portion 5 and 6 39 of ink container
engage with i pkessurei betveeshdhengonitact asad d€2onndpeonineedor0s and 106,
respectively, of holder 150), a conponent force (which causes pad 102 to
sl i de on connd&ar ifsyintaaddyeeddddngreshdhs provdgre EHFULd®% o the ink

container 1 in the direction parallel to the primary flat surface of the
circuit boardtDed tEfsFoMt@th@ad H@2peddesonpgetor” 152 are

correctly connected to each other in terms of
10 electrical conductivity.

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

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

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

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

extremely unlikely that the ink container 1 will fail



mounting the ink container 1 ends as satisfactory electrical connection is

est abl i shed between the pad to 102 and connector 152. Al'so in the
case of the structural arrangenent in this enbodi nent, the contact pressure
bet ween the pad 102 and connector 152 doei not occur until inmediately
before the conpletion of the nounting of % the ink cont ai ner, in other

words, until the very end of the precise positioning of the ink container 1.
Therefore, if the operation for nounting the ink container 1 is stopped

before the inkocaetpke@ﬁsamyhgbbmgisg@andnptabeﬁbnaerG1gb blge latching |ever
3 20 reaches the hole 157 (1nk container anchoring second portion) of the

hol der 150, tHescribednaborer, andgopophed tpkbyatilmeteobki nati on of the
conponent force of the force generated by the resiliency of the | atching

| ever 3, the shads€dcsorfidges(ipplielkl tontheneecdtdanghheiadg duec aod
projection 6) of which is in contact wwth the top edge of the front wall of
t he hol der 15@heamdsthégnmeanti betweene thesahki ngtiiedm7t o€ gphesdinkg of 40
the ink outlet 7 upon the ink inlet 107. Therefore, should the ink container
1 be inconpl ecenfaipent ddwighusbe winkl ipdeitnfl@7ned thet hoddermRl O0dont ai ner 1
has not been conpletely nounted. 5As descri bed above, according to this
enbodi ment of Inhaddi&dent theeabpye, deserihedcstryctaral is provided with
the resilient menber (latching |ever), which keeps the ink container
pressured t ondFgangemesteBSULES (hatt theninkoseatadnezndhdsSing first 10
portion, or contact point hetween ink cqgntainer_ anchoring first portion and
cor r espondi ngPpEFESEAY- BPSEEAQBLR &hlafdvealtr dher §46C5F1G3d i nk cont ai ner,

and the circuit bhoard havi t he informatjon storage diu and/ or contact
pad, is positF8H3&cﬁétﬁ%eﬁgghgonnGCtor' %here%ore, tﬁg con acg

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

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

20 portion 17.

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

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

storage medium and/or contact pad is placed on the



15 referential point and resilient nenber, in terns of the horizontal
direction. Therefore, the ink container is nore precisely positioned
relative to the holder, ensuring that the connector and contact pad are
precisely positioned relative to each othgy. Therefore, 20 the electrical
contacts of the ink container are reliably connected to the electrical
contacts of the holder, in terns of electrical conductivity. This, in turn,
makes it possible to mnimze the size of the contact pad, making it thereby

possible to rpdueemt Barzacei 8¢ ah ihr ebhediheboaifl eBhwhi glaridsg i nformation
storage nediumis nmounted. In other words, it is quite reasonable to say

t hat the struther prodlemsgehant duringlthBi moanbadgmefit ans iakperi or to that
in accordance with the prior art, in consideration of various factors in the
desi gn of theconkadaetrai the an& bhélbtl demeshidneborcpntactewdrhl &het he anount
of force necessary 5 to be applied to an ink container when nounting the ink
cont ai ner, opepabekitby;ofndioirnithatnshonér cirghisbbkicuysi beclamsst atfe of

el ectrical contact, protection of electrical contacts fromink |eak, etc.

Fi gure 17 shotbeadbkhdeakagedifwom thanippeoutletef orh&her dddet. i Bhention is
particularly directed to the position of the contact pat 102. In this

enmbodi ment ofrﬁﬁéopr@Qﬁnﬁhﬁn@gﬁVEGﬁPtﬂﬁéeﬂnpﬁphé@m§na§ﬁoﬁpdge@edﬁun1104 i s
di sposed at another place, nore particularly, at a top side, in use, or at a
posi tion 15 f&diln§echryssulphs: CORGeRERBer 52| ARsBA S, eRROLimeRteisct r ode 103
or lead is extended fromthe informati on nedium 104 to the contact pad 102

which is | ocatt@§ated RE FodtVedn WBAECH: dSng £5SPhBighescETom MR present
'nvention. . ttom 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



20 1-3 Application of Present Invention to Ink jet Recording Apparatus

Next, an exanple of a recording head, and al so, an exanple of an ink jet
recordi ng apparatus, in which the ink container in the above described first
25 enbodi nent is nountable, will be described. Figure 5is a
perspective view of an exanple of a recorﬂ?ng head unit structured so that
the ink 42 container in the first enbodi nent of the present invention is
renovably nountable, and Figure 6 is a perspective view of a set of ink

contai ners Fegﬂ&ébEIvEDHﬂbﬁerok“?kEQsﬁ%@obﬁiBHehEQQcHBEEaihOWN_in Figure 5.
5 Figure 7 is an external perspective view of an exanple of an ink jet

recordi ng appabatdetkn which the recording head unit shown in Figure 5 and
the set of ink containers shown in Figure 6 are nounted for recording, and

Figure 8 is a perspectlineofipatri®for hanl GHeledse ofeatiedlistawapnaiat us shown
in Figure 7, the main assenbly cover of which is open. General ly,
the recordi ngabeadgenenhtl@h thisndmbopinkntheshelideryld termsemmeabl y
hol di ng four ink containers 1K, 1C, 1M and 11, which correspond to 15 inks
of bl ack, xTyabalaagenbatwaed yhel amoaaltons, thespeatityeky foard t he recording
head 105a attached to the underside of the holder 150 to eject the four

col or inks. Afgengraftedhdnfyertichlcditrectdéors)i appddrtedoi the phd hol der
150, the ink outlet 7 of the 20 ink container couples with the ink inlet 107
of the recordilfg h¥adhet caphedtory idBe.undetbedeontacheprdndr betyeesad unit
105, creating an ink passage between the ink container and recordi ng head
unit 105. As the Padod@lng@nHe&@n1ES40T| d5RsagodsrBréais amount of

force is applied to the ink container 1 in order to
10 move the ink container 1 vertically downward, and the
amount of the force applied to the ink container 1,
the reactive force to which the pad 102 is subjected
is the component of the force generated (in the
direction perpendicular to the slanted surface 130) by
15 the contact pressure between the connector 152 and pad
102. Therefore, the amount by which the pressure being
applied downward to the ink container 1 increases at
the end of the process of mounting the ink container 1
when electrical connection is established between the
20 electrical contacts of the circuit board and the
electrical contacts of the holder, is small, and
therefore, does not drastically reduce the efficiency
with which the ink container 1 is mounted by a user.
Also, according to the structural arrangement
25 in this embodiment, as the ink container 1 is pressed
to be placed into the final position (in which ink

container anchoring first and second portion 5 and 6



25 enploy a recording head in which electrothermal transducing elenments are
di sposed within the nozzles (liquid paths), and the pressure resulting from
the 43 change in the phase of ink, that is, the pressure resulting fromthe
bubbling (boiling) of ink, caused by the gpplication of thermal energy
generated by applying electrical pulse to the electrothermal 5 transducing
el ements is used for ink ejection. As for the transm ssion of the electrical
pul ses to the el ectrothermal transducing el enents of the recording head
105a, the el eofrinkl conbhanes énpgabewaithwihk wbhechihbe aachoadag205, which
will be described later, io is provided for the signal transm ssion are

pl aced i n confacstwahlli sbheosbepbritdahscdNbaand pO6t i vrspBEtdafelllye recordi ng
head unit 105, nmaking it possible for recording signals to be transmtted

t hrough t he woEi hgldsg 1500heacicomppnent £heceefwhdichgchusésipad for 15
driving the electrothermal transducing el enments of the recording head unit
105. Desi gnat &82b§oasddfler ent cannpghper 1389 is geperagpdwbyedhext endi ng from
the electrical contacts 157 to the connector 152. The four ink containers of
the ink cohtaPRepspgesappaiedyitpt tBP| ynknheonsadnesxdepn thet they are
different in the color of the inks they store, and al so, that the ink
cont ai ner 1K ﬂéFeEFéPPnBaEPé&EllﬁR the| RF4BATYnELAE FRTERGEs @Ldithensi on t han

the other three. Mpre s eglflcallx each Iﬁk cont ai ner has a
circuit 100 suring at the process for

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

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

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

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

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

and the reactive force resulting from the pressing of



25 latching |l ever 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 44 bottomwall of the ink container 1 is provided, an ink

remai nder anount detecting portion 17, in4 he formof a prism wth 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
cont ai ner anchael Agkf bl efo7t upon( khej éaki ARledr 10I7R) Pherefroeeki,ng fromthe
rear wall of the ink container. These ink io containers 1K, 1C, 1M and |Y
are renovabl y shot lidnd@ee da&niclon terimetralll ®el dnicompleltedy iointed, a Fi gure
7 is an external perspective view of the ink jet printer 200 in which the
above descri bagemwiddnbe deformed rohatt ¢thef dnkr eomtdiimer A e i s i s an
external perspective view of the ink jet printer 20, shown in Figure 7, the
mai n assenbl y beene copp leitiedly moupted . Referring to Figure 7, the
printer 200 in this enbodi ment conprises a recording unit 105, ink 20
containers51, a main &sctigribedicAbons y agear@gyy tandthibs aut omati ¢ sheet
feedi ng apparatus 202. The main assenbly conprises: the carriage 205 on

whi ch the recémposdmesit; ofodhen priegentodnyenddont the dkconrtadmetani smfor

reci procally noving the carriage, for 25 recording; a main_assenbly cover
201; and vari &uéspcﬂrtq"&r‘?@doﬁﬂé&’t dharesddiigg t W'&ﬁ’rcd\}@rtth@%echani sm f or

reci procal | ving the carriage. |t gl so conprise
P y q%ver . which keepDs the %n codp%iner pressured toward

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

reasonable to say that the structural arrangement in



45 a di splay panel, which is visible whether the main assenbly cover is open
or closed, and a control panel 213 having a power switch and a reset sw tch.
Referring to Figure 8, when the main assenbly 5 cover 201 is open, a user
can see the recording head unit 105, ink contalners 1K, 1Y, 1M and 1C,
carriage 205 having an I C, noving range of! the carriage 205, and their

adj acencies. Inreality, as the main assenbly cover 201 is opened, the
sequence for noving a the carriage 205 to roughly the center (mhich

herei naf t er ”%Kl@eeh%Bﬁ&héﬂttQsa§u58936b”%6 EﬁB%aEﬁ”EEEoEﬁﬁhthWHt its

noving range is automatically carried out, nmaking 1t possible for the user

to replace anyp@r %Ilbrotartthemntsoﬁgaaebae&&n ééTbsr&%ﬁ@.r ¢akgR@adnuni t 105
of the printer in thls enbodi nent is provi ded h four recording heads 105a

(Figure 4)_comnesa@adghgototh@uankn&gntaﬂﬁeioananehedhbﬁ@k@nt in color.
Recording is nmade as the four recording heads 105a borne on the carriage 205

are 20 reci pr abelefoinveEdrbexahpleccitheoambunitvefefibrek hkeeesaadyage 205
al ong the surface of the recordi ng medi um such recordi ng paper while
ej ecting isk ito besppplddedo toeanr dnkgcongadner Wheea spanitfingalthe t he
carriage 205 is engaged wth a guiding shaft 207 extended in the
ink container, operability of an ink container,
relijability in the state of electrical contact,
protection of electrical contacts from ink leak, etc.
Figure 17 shows another embodiment. Anaspect
10 of the present invention is particularly directed to
the position of the contact pat 102. In this
embodiment of the present invention, the information
storing medium 104 is disposed at another place, more
particularly, at a top side, in use, or at a position
15 facing the supporting member. In such a case, an
electrode 103 or lead is extended from the information
medium 104 to the contact pad 102 which is located at
the position according to the apsect of the present
invention.
20 1-3 Application of Present Invention to Ink jet
Recording Apparatus
Next, an example of a recording head, and also,
an example of an ink jet recording apparatus, in which
the ink container in the above described first
25 embodiment is mountable, will be described.

Figure 5 is a perspective view of an example

of a recording head unit structured so that the ink



25 noving direction of the carriage 205, being enabled to slide along the
gui di ng shaft 207, and is reciprocally noved by the conbination of the
carriage notor and 46 driving force transmtting nmechani sm The bl ack,
cyan, magenta, and yellow inks are ejected fromthe correspondi ng recordi ng
heads according to the ejection data sent*fromthe control circuit of the 5
mai n assenbly through a flexible cable 206. Further, the nmain assenbly is
provi ded with a paper conveyi ng mechani sm conpri sing paper conveyi ng

rollers, di sckang@inel! 2nSthe! ¢irstelehborimehedolro taenyersengor di ng nedi unms
(unshown) fed fromthe automatic 10 sheet feeding apparatus 202, to the

delivery trayiaQdntib@ Q@' Headwa®ldy mdusitablelr afddseilgnat tehas ecordi ng head
unit 105 integral with the ink container holder is renovably nountable on

the carriage perspéletiviek viemt aifney set afe ih&kMevaklay neRsnraiotrabllyo t he 15
recordi ng head 105. As for the recording operation of this printer,

whi |l e the recmodintablleadn sthevssbdrdirde edad eurtliets cshdxed tmVERgateob .t he
carriage 205, in a manner to scan the surface of the recording nedium it
ej ects 20 5 nkFtilgaref r7oms amc @xtiexpalhpegispeort iviee viiewoodii ag exedmpheby a
predeterm ned width matching the Iength of the line of ejection orifices of
t he recordi ngolfeas. iDkr ijed tesondimgy appesatusn ia yhieh $benni ng novenent of
the recording head unit 105 in the direction 25 perpendicular to the
direction in wecorddagohgiaty unddi whown tie FdouamevSyand ke wsied fofl | owi ng
scanni ng novenent of the recording head unit 105, the recording 47
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



mediumis conveyed in the direction perpendicular to the direction in which
the recording head unit 105 is reciprocally noved, by a distance equal to
the scanning width of the recording head unit 105 in ternms 5 of the
direction parallel to the recordi ng nedi um conveyance direction. As a
result, recording is incrementally nmade of” t he recordi ng medium by the width
equal to the scanning width of the recording head unit 105. The main
assenbly is provided with an 10 ejection perfornmance recovery unit

conprising a ed@nf@r 150¢aE! BHakBeogUihRGE tBhteagh hReOpHerGWRAd having the
ejection orifices. The ejection performance recovery unit is |ocated at one

end of the rapgeud&iags FHoinCitheheubslangi MBoheadgyniole 10k, Taueex by 15 the
novenent of the carriage 205. The recording head unit 105 is noved for every

pr edet er m nedblyerfieh apbltiicakiba blfe thesinailoenel gyhigeheriate@a@ses t he
recovery unit, and in which it is subjected to the performance recovery
procedure suchpplyinhg ielectricajlepuilse. td0the elekberothermalcont ai ners

enpl oyed by an ink jet recording head, manner in which color ink is stored
in an ink gontaiansducinguetlementsl is usedr diomg inkae jeed iam.i nksj €brr ecor di ng
apparatus to which ink containers are attached, do not need to be limted to
25 the above ddectirbmgmiisedon of the eflectaismd! pulisefserto ndet o Figure 9, an
ink jet recording apparatus may be structured so that three 48 (for

exanpl e, thr eeleghrathergaiotrapgducingestlements wél Ithe inecordimg f or one)
of the four color ink containers such as those in the first enbodi nent are

nmounted i n t h&eddngd 0al.ddhe legtriCRdd codtasd ssdwmmshowddor Midd: head unit.

Further, referring to Figure 10, an ink container may be provided with two
ink outlets 7/3(1’51-{?3‘ Be cRnmiiagec 298 - #hd ohnidrddabes rdPad e ataE cont ai ner

my be di yided Tnto tuo Separgye ik charhers, in vhich tug nks different

contact with the electrical contacts portion 157 of
the recording head unit 105, making it possible for
recording signals to be transmitted through the wiring
158 to the circuit of the recording head 105a for

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

The four ink containers of the ink container

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

25 latching lever 3 having an ink container anchoring

second portion (rib) 6 attached to the front surface

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



10 stored one for one. In this case, obviously, the structures of the hol der
and recording head unit have to be nodified to accommbdate such an ink
container. Further, referring to Figure 11, the ink outlet of an ink

contai ner may be off-center, as long as it can be 15 satisfactorily
connected to the ink inlet of a recordi ng*fhead unit. Regar di ng t he
tone of ink, single ink with a specific tone, or two or nore inks which are
identical in color, but different in tone, may be used. Wen 20 using

mul tiple inkspgttbRrRAL1i B£CehA" inkNBoRHAPREXOf 18KBrdiih8AENANI AnkOl OF MY
be four as it was in the above descri bed enbodi nent, or may be just three.

Further, two pemdPh@ernkmowhtChedbBting poFEibN £9| 0in BHE @bkhebent in
tone, may be enpl oyed for each color 25 conponent, in addition to, or in

pl ace of, inka gtikmrentithnwhebhr théoboe¥ampwallcyanthgdinrgent a i nks which
are lighter in tone. Further, inks different in 49 color fromthe
abovenent i onedontasnarylbéseppboydddi, naaditrtudd boattelabowadgpiri oned one;
for exanple, red, green, and blue inks. Regarding the type of liquid to be
stored in mn tcoktaoht padeattachkdi hb thegexterhbhat sbrfantabpfis thegr edi ents
for better fixing an imge to recording nmedium inproving col or devel opnent,
and/ or i nproveshgntedgwaddr 4B0| coppeptgnpgetbeobetitomnanddifroot walihe
ordinary ink, that is, liquid which contains coloring ingredients. 1o 2.
Addi ti onal Enb&dtheniskThenibdnerddscanbedneibbdrantalipert pachoadast

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



i nvention is not intended to limt the scope of the present invention.

Rat her, the present invention can be enbodied in various forns within the
intent of the 15 present invention. In the above described first enbodi nent,
the ink container is provided with a springy |atching nenber as the ink
cont ai ner anchoring second nenber which €xtends diagonally upward fromthe
bottom 20 portion of the external surface of the front wall of the ink
container. As the ink container is nounted into the holder, the | atching

menber is el agt &EéthYdEBHéﬂEdwﬁicﬁhﬁsf9i§§bi‘9p¢vh8€’h89 {?Hlslnha&lﬂe i nk
container into the hofdér, kéeping thereby the i nk 25 contal ner pressured

toward a pred&&séﬁbmﬁdcbeéﬁrQthﬁénDan&169éd”UHﬂa'agc&HErbmkpﬁﬂaha'ner
However, the position, shape, difection in which force is genéerated 50 by

the Iatchlng pesbRAvifAly hhgowatkCBivigcAEARAr aaresept sRN8kh. Fi gures
12(a) - (c) are schematic sectional views of the conbination of the ink

contai ner and 5 hol deRrdfleraigighalo @iRdieN®Nt wifen! Rhep RSN ad gLty ON,
showi ng the springy |atching nenber thereof for keeping the ink container

pressured 4 onaoderheopr edebpeni naduserecant seé pneni:eéardrmgnheag t he ink
container, being different in structure fromthe one

unit 105, ink containers 1K, 1Y, 1M, and 1C, carriage

205 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



10 in the first enbodi nent, and al so, showi ng the operation for nounting the
ink container into the holder. In the case of this conbination, the |atching
menber 303 as a nenber for keeping the ink container 301 pressured toward
the predetermned referential 15 point ex}gnds diagonally downward fromthe
top end portion of the front wall of the ink container 301 to take the force
applied to nount the ink container. The latching nenber 303 is resiliently
defornmable in the direction indicated by an arrow mark ¢ in Figure 12(a).
20The ink con@gaiRghg3&brice alranspivtigedmeichandsm.NkTEeNbakBR!, egahoring
first portion 305, which is on the external surface of the back wall of the
i nk cont ai ner ma@entand and iyeld loentiakse arenejected froandheorti on 306, which
is on the free end portion of the 25 | atching nmenber 303. Designated by a
referential sprrelspd®dignigs recordiniy dileadsn aoeorddagbytoa thseer t o nmani pul at e
the ink container 301 when the user nounts 51 the ink container 303. The
bott om wal | ofejeled liomk dadax siemdr £30M itheprconitaed wimeudrt iofk the | et 307. The
bottom portion of the front end of the ink container 301 are structured so

t hat the f¥§onmaimd assembhywdhroughofa flexifld ec gabdien@06301Furshesnnect ed by
a slanted wall 430, to the external surface of which a circuit board and a
contact pad artdeamaddhassembly; dr rrydsed MHdhy jar Papery adnyesimid ety of the
internal space of the ink container 301 is filled with a porous nenber 315
capabl e of ab&&ARaRG SHhFEFRTHSHiNgG RFRET QONWEYIRS FOLh®Coont ai ner 301 may

be SLTetUr e a0 Shel { e gt Jer, Sk SSUMER G Rkl L he Lt erna
iF isgur es 12(b) raerclzdor 1(ncg) ’met 1%m135 (ru%cs ro(évinr}g tJ?e%a(%r%rr]ni tthAéO%Jt%réamisc enbodi ment
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



structured so that its ink passage between the ink inlet 407 and the
recordi ng head 405a vertically extends downward fromthe ink inlet 405 and
then, horizontally bends, and also, so that the ink is 20 virtually
horizontally ejected fromthe recording h%gd 405. However, the direction in
which ink is to be ejected is optional. The procedure for nounting
the ink container 301 into the holder 450 of the recording head unit 405 25
is as follows: First, the ink container 301 is to be inserted into the ink

hol der 450 froqacgyeid Rdiveydd aln B tdiatedtivon Pe i@ deramnehor i ng
first 52 portion 305 in the formof a projection is put through the ink

cont ai ner anchiid nipsdtic #bwhidiattHes rexdrtdititphévd eunf 16w 1wl der 450.
Then, the ink container 301 is to be pushed down in the direction 5

i ndi cat ed by afeciipruiedEIK movad t ey to@iithmde tdipudy o ted | of the ink
container 301, with the latching |lever 303 being rotating in the direction
I ndi cat ed by avainiovg nmatdtle df thesscurdimy rdad0lgit Nl @8 din terms event
the ink container anchoring second portion 306 10 frominterfering with the
i nk cont ai ser ahctio | digresciond prorallel 456 tife trecdmwditey Me&diukurt her, in
order to allow the ink container 303 to snoothly rotate about the ink
cont ai ner anchenveydnestdimgetion. As a result, recording is
incrementally 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



305 in the direction indicated by an arrow mark R it 15 is possible to have
the tip of the ink container anchoring second portion 306 and the tip of the
i nk contai ner anchoring second portion 456 chanfered. As the ink container
anchoring second portion 306 is | owered t&hthe recess 457 | ocated bel ow the
I nk 20 contai ner anchoring second portion 456, the fornmer is fitted into the
| atter by the resiliency of the latching | ever 303, anchoring thereby the

i nk container 301 while the resiliency of the latching | ever 303 keeping the

i nk container (88% BkampueedtBPeboWBhdaih8rbaekreirhnof mhgenktal, denatso0,
keeping thereby the ink container in contact with the back wall of the

hol der 450. Dyelngwt Ankspr eaesfoef oney BBURhENGohiBecblbrcamkai ner 301 into
the hol der 450, which is simlar to that in the first enbodi nent, the ink

outl et 307 of cbheainkreosuahnes 8fAdsesinotpkedivkthembedimenitnlagte 407 of the
recording head unit 5 (holder 450), and the circuit board or contact pad 402
mounted in the same holder, or attached to the same
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
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



di sposed 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 the slanted wall portion 456 of 10 the recording
head unit (holder 450). The shape of the gpringy menber, or latching lever,
for keeping the ink container pressured does not need to be in the formof a
cantilever like the one in the second enbodinent; it is optional. Figure 15
13 shows one of the optional fornms for the springy nmenber. In this case, the

springy | at chicadoke¥@om3@nies avokietdnitiontd saee maysbapemplold lial chi ng
| ever 3 in the first enbodi nent, having the ink container anchoring second

portion 6, exeddittibat toh&hkr adovefhen? idhedhenkst Edrnexlatipale ,3¢dds connect ed
to the ink container 301 with a flexible nenber. In the preceding
enbodi nents, gheenesiandemlueatiokisng Regardingr ehet typeéuoedlsquibliatot he i nk
contai ner was pressured by the resiliency of the 25 latching | ever straight
toward the reber etrbreld doi an @(nkk comtdnesr, suchornkg (fligsti djorthiadn of
hol der, or internal surface of back wall of holder) for nmounting 54 an ink
cont ai ner . 5 Howongainshd ngineddeind:s iforwhiedtepr ddxing ian timage &opl i ed by the
resiliency of the |latching nmenber is optional; it should be determ ned
recording medium, improving color development, and/or
improving image durability. may be stored, in addition
to the ordinmary ink, that is, liquid which contains
coloring ingredients.
10 2. Additional Embodiments
The above described embodiment of the present.
invention is not intended to limit the scope of the
present invention. Rather, the present invention can
be embodied in various forms within the intent of the
15 present invention.
In the above described first embodiment, the
ink container is provided with a springy latching
member as the ink container anchoring second member
which extends diagonally upward from the bottom
20 portion of the external surface of the front wall of
the ink container. As the ink container is mounted
into the holder, the latching member is elastically
deformed by the force applied to mount the ink
container into the holder, keeping thereby the ink
25 container pressured toward a predetermined referential

point for mounting the ink container. However, the

position, shape, direction in which force is generated



according to the position, structure, etc., of the 5 referential portion.
Figure 14 shows one of the optional structural arrangenents for an ink
contai ner and holder therefor. It is roughly the sane as the one shown in
Figure 12, except that the latching portion 306a as the ink io container
anchoring second portion of the |atching P®ver 303a of the ink container
301, and the ink container anchoring second portion 456a of the hol der 450,
are structured so that the former fits into the recess 457a of the latter

fromoutward gydenaf 1bkeniaghpbABErt OogNehar 1hkenink feRbRIN@re301 to the

hol der . Further, in the precedi ng enbodi nents, the ink container
was to be insebtgdnwar.tically dowward into the hol der. However, the
direction in ich the ink container is to be inserted is also optional.

20Fi gure 15 shows one migitwsea ) onsi.c) addiscHagetid hgedtkos@nt ai ner 1
i dentical in structure to the one in the first enbodinment is to be
hori zontal | y pdiewad ofntthet kembdhd¢ion50fothehdnkecohdiaigelreahdinit 505. The
positional relationship between the various 25 portions of the ink container
and the ink cbweildemrednaaniedhenrgembodimgott odnthei prelsensadmventtilvat, i n t he
first enbodi ment, and so are the manner in which the 55 contact pad 102 is
pl aced in contssheowingt khehepringy latching member thereof for
keeping the ink container pressured toward the
predetermined referential point for mounting the ink
container, being different in structure from the one
10 in the first embodiment, and also, showing the
operation for mounting the ink container into the
holder. In the case of this combination, the latching
member 303 as a member for keeping the ink container
301 pressured toward the predetermined referential
15 point extends diagonally downward from the top end
portion of the front wall of the ink container 301 to
take the force applied to mount the ink container. The
latching member 303 is resiliently deformable in the
direction indicated by an arrow mark c in Figure 12(a).
20 The ink container 301 is also provided with an
ink container anchoring first portion 305, which is on
the external surface of the back wall of the ink
container 301, and an ink container anchoring second
portion 306, which is on the free end portion of the
25 latching member 303, Designated by a referential

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

manipulate the ink container 301 when the user mounts



connector 552 of the holder through the rotational novenment 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 container
anchoring first portion of the holder, th ,manner in which the ink outlet 7
of the ink container 1 is coupled with thé 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 hol der 30,1k &cteindie WE ahet BottomNwhie biEr $heedBrdi nent.
Incidentally, this recording head unit 505 ejects ink vertically downward,

and the ink lTgmstiage f3omidenokided efith) amfidkheutdet 0w, headé unit 505
to the recording head 505a is bent as indicated by the dotted line. Also in
t he case of t Itttomgartalomrafandgeneitorsth@ud iof RihgurimKl Sgortteeiment act pad
102 is | ocated 20 above the | evel of the point of ink | eakage fromthe ink
outlet 7, eliMtatareg stmigyediso tthathdthe Hardrdaleadl ikt tvom IwaXbwvel to the
contact pad 102. Further, in the precedi ng enbodi nents, the
springy | aschiafy therbigrk feanta@iangtharalcaovmactietkby®n mlstedd t oward
the referential portion for nounting the ink container is provided on the

i nk cont ai ner walde 43pmeierthe texgriml sunfiace mmtdrichdepaiantt 56 from

the ink container and recording head unit. More
board and a contact pad are attached. 1In Figure 12(a),

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

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



specifically, it my be such an i ndependent nenber which is V-shaped in
cross section, having a first armportion which is to be placed in contact
with the 5 external surface of the front wall of an ink container and has a
| at ching portion, and a second arm portion_which has a |atching portion to
|l atch with the catch portion on the interfal surface of the front wall of
the holder. The anpbunt of its resiliency is determned o by the angle
formed by the two armportions. It is to be inserted into the gap between

the front val lpdyeddip 30K PRl NSt QAo QBT 6H |1 OTpudorallay. a the

end of the process of nounting the ink container. it may be such an

i ndependent t hiHel imednBiddye Aivhohbinl SFdesiesh i4p5 apaneseid ai4- open

Pat ent Application 8-230206, which is independent froman ink container, and
keeps the ink trnrdwiiaio s essfire doxdéar di501 cohedi, nahieodnd th a recording
head unit. Also in the preceding enbodi ments, the circuit 20 board or
contact pad waoniaimsedoh isveedermshalirdaae of the &imedetbiconnective
wal I, which appears as if it were forned by chanfering the bottom front
corner of ®he inddcarddiberan etveematie H ripnttlendedmtdenodn ofal tlse of t he i nk
contai ner. However, as long as 25 the force applied to the ink container to
mount t he ink Toontivekl cah the ninde eantaindm 3dle, prioperthi rtcling o
establish reliable electrical connection 57 between the ink container and
hol der, and aslevsiy 333 ibain@akeikpting fin tdwhdirretiomeindicaied dyer 1 may
be provided with an contact pad nount protruding fromthe edge between the
top and bott oAMATEOWHMARE ¢ Y PEITHIGhe Bt i it p¥de® 8%, and the

contact pad 502 qg; be digﬁgsed on the end surface of the contact gad nount .
Al'so in the prRESHMy ErdothherRRtalIRr | AN DS ERAROEF RN O has

ch posed 3 R RRSSHE SUT1AGR Bl IS, Slucully boaLd fromhe ourface on
A cont act PaLkam e FLERFOESs e MIEASI{SFe Flin sl Tt board. e
order to allow the ink container 303 to smoothly
rotate about the ink container anchoring first portion
305 in the direction indicated by an arrow mark R, it
15 is possible to have the tip of the ink container
anchoring second portion 306 and the tip of the ink
container anchoring second portion 456 chamfered.
As the ink container anchoring second portion
306 is lowered to the recess 457 located below the ink
20 container anchoring second portion 456, the former is
fitted into the latter by the resiliency of the
latching lever 303, anchoring thereby the ink
container 301 while the resiliency of the latching
lever 303 keeping the ink container 301 pressured
25 toward the back wall of the holder 450, keeping
thereby the ink container in contact with the back

wall of the holder 450. During this process of



15 interfere while the contact pad is being placed with the connector of the
recording head unit. Further, if the preferable |ocation for the circuit
board or information storage elenent is different fromthe preferable

| ocation for the contact pad because of t 20 structure of the ink

contai ner and/or the portions thereof for attaching the ink container, the
circuit board with the information storage el enent and the contact pad nmay
be separately disposed on the optimal |ocations therefor, and connected with
W ring. In 25meuhtingotHe, ink icontalinerndalioiytbhéhebabhdele 4isof,or mati on
storage and the contact pad are integrally placed on the circuit board. 58
Al so in the pwhdetli 1g edhddamrertibs thialte innkheoftiaiste embadlimemiyalidhe nount ed
into the recording head unit having the ink container hol der. However, the

i nk cont ai ner iakdou¢dertdid0f lbEadheninke contadinered0d tie lcouplisdparable. In
such a case, the inseparable conmbination of ink container and recordi ng head
is renovably wadght étiei Ankhdndaitr i48Fe ofThbestregotrdialg he@dngexidnt, in t he
precedi ng enbodi nent, for the electrical contacts through which recording
signal s 105 ar édhoddeznidb0dd wBad lther edacaiiig beead, oangoatast madu®? whi ch
the electrical signal reflecting the conditions of the ink container and
recor di ng headigpesedc andbe lsxtprasl sardéaas ot ithe silanied waldont ai ner

and recordi ng head, and the main assenmbly, in order to
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



15 display the conditions, is also applicable, with just as preferable

results as those obtai ned by the precedi ng enbodi nents,

to the inseparable

conbi nati on of an ink container and recordi ng head, and the hol der therefor.
20Al so in the precedi ng enbodi nents, the information regarding the ink
cont ai ners was displ ayed through the el ecPtical connection between the ink
contai ner and main assenbly of an ink jet recordi ng apparatus. However, the
present invention is also 25 applicable to any nechani cal connection, as

long as the ighonpR! QA tEaGaHdI NBolidfel Nk £ONE £EEEE Sofi2inbgndLAP! ayed to a
user through the nmechanical contact 59 between the electrical contacts of

the ink contaipdistudRd isNe2e baf appe 18R BydEseMhek1 1@ 8X

¥ ltdhe t he

mechani cal contact between the ink container and main assenbly may be for
magnetical |y tzdesiing meghber Ais0bPiional ;| A tSetbud dc dee ddtanEenact pad is
replaced with a magnetic storage neans, and the connector is replaced with a
magneti ¢ headaccording tbhahe eoeditigngmseducRaire a0t omttdded to |imt
the structures of the anchoring portions of the 10 ink contai ner and the
structure pf tefehreintdal fportthese i n the enbodi nents. For exanple, instead
of providing the holder of the recording head unit with the ink container
anchori ng second portikigure Torstemtorqone hef cthe | queiomyl betpuotadat wit h
the ink 15 contai ner anchoring second portion and connector. In other words,
t he i nk cont aiararangestemvtisnFode@ndnk container and holder therefor.

It is roughly the same as the one shown in Figure 12,

except that the latching portion 306a as the ink

10 container anchoring second portion of the latching

lever 303a of the ink container 301, and the ink

container anchoring second portion 456a of the holder

450, are structured so that the former fits into the

recess 457a of the latter from outward side of the

15 holder to anchor the ink container 301 to the holder.

Further, in the preceding embodiments, the ink

container was to be inserted vertically downward into

the holder. However, the direction in which the ink

container is to be inserted is also optional.

20 Figure 15 shows one of these options. In this

case, the ink container 1 identical in structure to

the one in the first embodiment is to be horizontally

pushed into the holder 550 of the recording head unit

505. The positional relationship between the various

25 portions of the ink container and the ink container

anchoring first portion 5 is the same as that in the

first embodiment, and so are the manner in which the



portion 156, connector 152, and wiring 159 for the connector, nmay be
attached to the carriage. In the case of such a structural arrangenent, as
the 20 recording head unit is nounted 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 inlef? and the process of placing the
pad in contact with the connector, are conpleted 25 through the sane
novenent of the ink container as that shown in Figure 4. Further, the

addi tion of thefildioWat 180 fePucs Mhichtudt Waerdasw i bed next, to the
I nk container in accordance with the present invention further inproves an

ink jet printeornedtsabidsg Yof GRENMAlder dhrdugh AHAiratiiorddl | ed with 5
ordinary ink. The ink to be filled into an ink container may be pignment ink
or dye ink. Thevenet Jf e itk tcolaindd ad inntthe@irdcttioi ai ner may be
red, green, blue, etc., in addition to black, yellow nagenta, and cyan.
Regar di ng t he imtiecatfed My ay armw M eticut e lHinghtemntidideane t han the
ordi nary cyan and nmagenta inks may be enployed in addition to the
abovenent i enecanmiescirdairfiiest portidn Gomwt éhrawgh bhe iddked with sol ution
for treating ink and/recording nediumfor inproving ink and recordi ng nmedi um
in 15 fi xati orsond@ igrex] carnedtuprigng £ iegtalpdrttion afd thee Haldempr dje ti es.
An ink jet printer designed so that it can enploy three to eight ink
cont ai ners an@annee Hbovukentiheekhl mutdat o mdft hi fink egantainére col or 20
and tone of the inks they store can yield an i mage conparable to a
phot ogr aphi ¢ ilrdige.coupled with the ink inlet 507 of the recording
head unit 505, and the manner in which the ink
10 container anchoring second portion 6 of the ink
container 1 fits into the recess 157 of the back wall
of the holder 550, are also the same as those in the
first embodiment. Incidentally, this recording head
unit 505 ejects ink vertically downward, and the ink
15 passage from the ink inlet 507 of the recording head
unit 505 to the recording head 505a is bent as
indicated by the dotted line.
Also in the case of the structural arrangement
shown in Figure 15, the contact pad 102 is located
20 above the level of the point of ink leakage from the
ink outlet 7, eliminating the possibility that the
leaked ink will travel to the contact pad 102.
Further, in the preceding embodiments, the
springy latching member for keeping the ink container
25 pressured toward the referential portion for mounting

the ink container is provided on the ink container

side. However, it may be a third member independent



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 chanber in
which ink 25 is directly stored, and a second chanber in which ink is stored
in the ink absorbent nenber packed in the_chanmber, if the ink absorbent
menber is made up of two 61 pieces of i Nk® absor bent menbers which are
vertically stacked (interface of which is |ocated above passage through
which gas (air) is introduced fromthe second chanber to the first chanber),

the ink contagpsh tfe>iHRSEbAYalfAePCahli! FEEoPHiRg AKaRY uAd t2MOMBEe €NOUGh foOr
the ink to conpletely fill the entirety of the bottom piece of the absorbent

menber and regglcibechnigrf aeemh9t veeButheahOPnaegdeR@bheMmBindees. Filling
the ink container by the anount described above can prevent 10 the

occurrence ofywhRileh @ssvtgnhped, idueirbgst Becdishl, i hutviag af fFamsitnlar@ont ai ner,
that the ink in the first chanber travels into the second chanber and | eaks
out of the inpoeanbai whichhisugb bbepaatedetih ebntheti pithomha ner. 15Wiil e
t he i nvention has been described with reference to the structures discl osed
herein, its5iserternaif sneffate blietHet &frbatsehliovfhanaddkt bontadpercati on is
I ntended to cover such nodifications or changes as may cone within the
pur poses of thed2Basnpr daécbing prrthenscepd ef sekenflohirmwpogtdioai ns.
which 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



62 WHAT IS CLAIMED IS: 1. An ink container detachably nountable to a hol der
of a recording apparatus using a rotation operation, said ink container
conprising: a bottom surface; an upper surface; a front surface; a rear

surf ace, two side surfaces, whereinggaid bottomsurface, said upper
surface, said front surface, and said rear surface are connected by said
side surfaces; an ink supply port provided in said bottom surface; an

i nformation storing portion for storing information relating to said liquid
cont ai ner; antetween &hsulisikr &iom tadwienrg and dloddieri,cand @y doind &s
electrically connecting said information storing portion to an el ectrical
connect or pr ovined eiakadee ilsonddr cobveracder ithed ink Twaitainer Isamay substrate
is provided on a portion connecting said bottom surface and said front
surface and i bei prloviigied alidhi va condaict Padt oveuddr foared rud nghi frdm ont
surf ace.

the edge between the top and bottom walls of the ink

5 container, as shown in Figure 16, and the contact pad
502 may be disposed on the end surface of the contact
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 1interfere while the contact pad is being placed with
the connector of the recording head unit. Further, if
the preferable location for the circuit board or
information storage element is different from the
preferable location for the contact pad because of the

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

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

placed on the circuit board.



2. An ink container according to Caiml , wherein an angle of the
inclination is 40 - 50. 3. An ink container according to Caiml or 2,
wherein said substrate includes said information storing portion. 4. An ink
contai ner according to Caim3, wherein sgid information storing portion and
said electrical contact are renote fromeach other. 63 S. An ink container
according to Caiml, wherein said rear surface is provided with a
first engaging portion, and said front side is provi ded opposed to a second
engagi ng portion, and Also imhgieipresidindlentsodimerats ) stciwuntled to the

hol der by engaging said first engaging portion with a first |ocking portion
provided in tlcenftaliter amas eegagabdysaotunsedodntenghei rgceardingn with a
second | ocking portion provided in the holder while using the rotational

oper ati on whi bleads ualiduthaaingndhg ngkpoontadnest heddegai dHbwegerengagi ng
portion and the first locking portion. 6. An ink container according to
Clai m1, wheré&he iimka comdtad niexr amidc resoirdingk headt mayebe s tomaiivatesl y
positioned in the holder, a contact pressure is produced between the

el ectri cal 5 cotfedeorinseparabig.deinafuchandcasect Ehealngepanable 7. An ink

cont ai ner detachably nountable to a holder of_ a recordin c1é)ar at us u5| ng a
rotati on oper &MbdnagdioR iofk %t%nﬁ@rln@ﬁrrﬁﬂdslrﬁﬁoréh@@t g’@iﬂ dr ace;

upper surface; a front surface;
emovably 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



a rear surface; two side surfaces, wherein said bottomsurface, said
upper surface, said front surface, and said rear surface are connected by
said side surfaces; an ink supply port provided in said bottom surface;
an information storing portion for storingginfornation relating to said

| i quid container; and an electrical "Contact for electrically
connecting said information storing portion to an electrical connector
provided in the holder, 64 Characterized In That said electrical

contact is pr@eétdednadhac¥lledtdivaild cooithemss ol age amk wyntdimyts surface
and is inclined relative to said bottom surface and said front surface. 8.

An ink contai agd ahowediofy the @adinmaésenbayei NFen arghplefl the i nclination
is 40 - 50. 9. An ink container according to Claim?7 or 8, further

conprising a mekhandical rontdcty etivdenl dtier iinkl comtiadtier akd min nk
contai ner according to Claim9, wherein said substrate includes said
I nformati on stassiempliyomayorbe Hod seigmethifoalhyt itaansimdritdggoorti on and sai d
el ectrical contact are renote from each other
5 information. In such a case, the contact pad is
replaced with a magnetic storage means, and the
connector is replaced with a magnetic head.
The preceding embodiments are not intended to
limit the structures of the anchoring portions of the
10 ink container and the structure of the holder, to
those in the embodiments. For example, instead of
providing the holder of the recording head unit with
the ink container anchoring second portion and
connector, the carriage may be provided with the ink
15 container anchoring second portion and connector. 1In
other words, the ink container anchoring second
portion 156, connector 152, and wiring 159 for the
connector, may be attached to the carriage. 1In the
case of such a structural arrangement, as the
20 recording head unit is mounted into the carriage, the
entirety of the anchoring portion of the ink container
is realized, and the process of coupling the ink
outlet with the ink inlet, and the process of placing
the pad in contact with the connector, are completed
25 through the same movement of the ink container as that

shown in Figure 4.

Further, the addition of the following



11. An ink container according to Caim?7, wherein said rear surface
Is provided with a first engagi ng portion, and said front side is provided
opposed to a second engagi ng portion, and wherein said ink container
is mounted to the holder by engaging said first engaging portion with a
first locking portion provided in the hol 8&r and engagi ng sai d second
engagi ng portion with a second | ocking portion provided in the holder while
using the rotational operation which is about an engagi ng portion between

said first engagitheerol WhaknRd hed idedcridedd MexOr ttdPthe b4k An ink
contai ner according to Claim?7, wherein in a state in which said ink

container is cladn®ry iP0HddHERmMdeN Wit RMedgre senOnmAfntiIgssuUre is
produced between the el ectrical connector of the holder and said el ectrical
contact. further improves an ink jet printer in usability.

Generally, an ink container jis filled with

5 ordinary ink. The ink to be filled into an ink
container may be pigment 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 black, yellow,
magenta, and cyan. Regarding the tone of ink, c¢yan and

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

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

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

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

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

25 1is directly stored, and a second chamber in which ink

is stored in the ink absorbent member packed in the

chamber, if the ink absorbent member is made up of two
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pieces of ink absorbent members which are vertically
stacked (interface of which is located above passage
through which gas (air) is introduced from the second
chamber to the first chamber), the ink container is
desired to be filled with ink by an amount enough for
the ink to completely £ill the entirety of the bottom
piece of the absorbent member and reach the interface
between the top and bottom pieces. Filling the ink
container by the amount described above can prevent
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.

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

improvements or the scope of the following claims.
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WHAT IS CLAIMED IS:

1. An ink container detachably mountable to a holder of a
recording apparatus ueing a rotation operation, said ink
container comprising:

a bottom surface;

an upper surface;

a front surface;

a rear surface;

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

an ink supply port provided in said bottom surface;

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

a substrate having an electrical contact for
electrically connecting said information storing portion to
an electrical connector provided in the holder,

Characterized In That

salid substrate is provided on a portion connecting
said bottom surface and said front surface and is inclined

relative to said bottom surface and said front surface.

2. An ink container according to Claim 1 , wherein an

angle of the inclination is 40° - 50°.

3. An ink container according to Claim 1 or 2, wherein

said substrate includes said information storing portion.

4, An ink container according to Claim 3, wherein said
information storing portion and said electrical contact are

remote from each other.
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5. An ink container according to Claim 1,

wherein said rear surface is provided with a first
engaging portion, and said front side is provided opposed
to a second engaging porticon, and

wherein said ink container is mounted to the holder by
engaging said first engaging portion with a first locking
portion provided in the holder and engaging said second
engaging portion with a second locking portion provided in
the holder while using the rotational operation which is
about an engaging portion between said first engaging

portion and the first locking portion.

5. An ink container according to Claim 1, wherein in a
state in which said ink container is completely positioned
in the holder, a contact pressure is produced between the
electrical connector of the holder and said electrical

contact.

7. An ink container detachably mountable to a holder of a
recording apparatus using a rotation operation, said ink
container comprising:

a bottom surface;

an upper surface;

a front surface;

a rear surface;

twoc side surfaces, wherein said bottom surface, said
upper surface, said front surface, and zaid rear surface
are connected by said side surfacesg;

an ink supply port provided in said bottom surface;

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

an electrical contact for electrically connecting said
information storing portion to an electrical connector

provided in the holder,
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Characterized In That
said electrical contact is provided adjacent to said
bottom surface and said front surface and is inclined

relative to =gaid bottom surface and said front surface.

8. An 1ink container according to Claim 7, wherein an

angle of the inclination is 40° - 50°,

9. An ink container according to Claim 7 or 8, further

comprising a substrate including said electrical contact.

10. An ink container according to Claim 9, wherein said
substrate includes said information storing portion, and
said information storing portion and said electrical

contact are remote from each other.

11. An ink container according to Claim 7,

wherein said rear surface is provided with a Ffirst
engaging portiocn, and said front side is provided opposed
to a second engaging portion, and

wherein said ink container is mounted to the holder by
engaging said first engaging portion with a first locking
portion provided in the holder and engaging said second
engaging portion with a second locking portion provided in
the holder while using the rotational operation which is
about an engaging portion between said first engaging

portion and the first locking portion.

12. An ink container according to Claim 7, wherein in a
state in which said ink container is completely positioned
in the holder, a contact pressure is produced between the
electrical connector of the holder and said electrical

contact.





