; MNOPe3e) 6) 3\ XP6: Tb | MPROVED | NK CONTAI NER, | NSTALLI NG REMOVI NG ﬂm
THEREF TUS USABLE W TH AH& SAVE FI ELD OF THE | NVENT il
RELATEWMWWN i nvention relates to an ink container to be
install ed in,g%gﬁlor recordi ng apparatus, a nethod for installing the ink
container into the apparatus or renoving it, and an apparatus in which the
I nk cont ai mnstalled. In particular, it relates to an
exchangeabmm!ﬂmmmmi ner that takeslup | ess space, has a larger ink
capacity, and can be rTeliably installed into a recording head; a method for
i nstalling t he¥ ™% container into the apparatus or renoving it; and an
apparatus in which the ink container can be_ installed. In the field of ink
jet recording, in recent %?%Ya%nlyﬁkc?ﬁTAﬁ%$%'in the formof a cartridge,

in which a recorm%ﬁ§%§§ék§655§%P¢gﬁ%fﬁgﬁgégengﬁnggﬁegrated into a single

unit, has cone to y use 0 reduce € apparatus size, to
acconpl i sh a mai ntengiserbfLEAPHE! GEASNE @PEuatrRe, shRgause of sone ot her
reasons. This type of I1nk jet unit can %e easily installed on, or renoved
from a scanning carriage provided in the apparatus, and can be sinply
exchanged with a fresh one by a user when the ink within the ink container

is depl et egeLD .OF ITHARIPOORTIGN ALSD, REDATHE ARE jet recording field,
demands

The present invention relates to an ink
container to be installed in a color recording
apparatus, a method for installing the ink container
into the apparatus or removing it, and an apparatus in
which the ink container can be installed. 1In
particular, it relates to an exchangeable ink
container that takes up less space, has a larger ink
capacity, and can be reliably installed into a
recording head; a method for installing the ink
container into the apparatus or removing it; and an
appraratus in which the ink container can be installed.

In the field of ink jet recording, in recent
vears, an ink jet unit in the form of a cartridge, in
which a recording head and an ink container are
integrated into a single unit, has come to be widely
used in order to reduce the apparatus size, to
accomplish a maintenance free cperation, and also,
because of some other reasons. This type of ink jet
unit can be easily installed on, or removed from, a
scanning carriage provided in the apparatus, and can
be simply exchanged with a fresh one by a user when

the 1nk within the ink container is depleted.



for color recording has been nounting highly. As for a structure that

enpl oys the ink jet unit described in the foregoing to satisfy sucl@ tiemngg;
for color recording, there are enployed as a structure for color printing,
for exanple: a structure in which a plurality of ink jet units, each
containing a different color ink, are aligned on the carriage in parallel
with the scanning direction; a structure in which an integral color ink jet
unit conprising color ink containers,zeach contai ning one of the yellow,
magenta, or cyan color inks that are used for color printing and being
aligned in parallel with the recording heads that eject these inks,
respectively, and an ink jet unit dedicated to eject black ink, which are
di sposed on the carxismge iro #id etk cidorrecondimggfiatddi demends in U S
Patent No. 4,771,295; or the like structure. The ink jet unit is-discarded
with the rizorchhgr hesco ndigrg thes | bgem nopnting hhghtBnt aPRefors depl et ed.
However, the durability of the recording head is extrenely long relative to
the anountaoftrmeturk that LFRHIES | Hhe hbk nket oRRhE neeScThBrREf e,

di scarding such an ink jet unit s not preferable fromthe view point of
nat ur al ré%%%r%@??ﬁ%%%ﬁv%?i%ﬁﬁl%%%i?%ﬁﬁe%?ﬂ?n ?o?@ft?gh?ror the like.

Therefore, a different, structure S en Z = - r ed, such as
t he one di%%?%%%ﬂ“$n U Bt ent™ qy%?4i§,%7§%r?§%h ?cﬁoghgggggbrding head
and ink con}aﬁgeﬁ offépee%émPig; E”é%r%é@uf&”gﬁrﬁﬂiéﬁpérab'e from each

rtey e e only t I

other so tha S possi to discar e 1 nk depl eted container and

replace itpoihidh fedr&shineeDULh{Es | NeabRStahtat hoAgos removal of the ink
cont ai ner %f t eé?%k | et un?? in which the recording head and i nk contai ner

are separ af eretberi o168l iner yaperisiognel bhethakcaemtiageetin S
horizontally slid toward the ink receiving portion of the recordi ng head,
and si nce parakléhsvith ethé hscamhing séideoyiont i enstauvkange smpace is
required to slide the ink container. In the color recording apparatus in
particul aryhighaafuihtegral cetordiny aeparnitiscofpyising ¢odtax ners t hat

correspond to four colors, respectively, are aligned in Earallel with the
scanni ng diRECEPBR2IRAET of BRCI RANEPERENEhGRCt RE FAR ¥6AL&Wners occupy in

th t [ th I \Ys) ificall t.h ti i

uhi ch' Lne FARCEBAL aPRarEeay CoLBhnbREBATRD 1 ABer BEBRTRG REAAS (hat i<, (he
' d i 0k ' ' f f th

Pecordi ng Bpeay srasaie BEEIChEL Biba P b a8 R e e an

attenpt is gBdeaifRgORBhYs! BRaBI EYEEY EnekB WhRkEN LBRpLR4qRAIRY head and ink
cont ai ner are ,0 1 MAR 2002 -4"rendered easily separable, to the

apparatus &8 &RCOHHI NEtCehot bEBYEStel! tbNeHbes BlackCH@RSe in the
apparatus size due to the ink container structure.
which are disposed on the carriage to effect color
) printing, as disclosed in U. S. Patent No. 4,771,295;
or the like structure.

The ink jet unit is-discarded with the
recording head when the ink within the ink container
is depleted. However, the durability of the recording
head is extremely long relative to the amount of the
ink containable in the ink container. Therefore,
discarding such an ink jet unit is not preferable from
the view point of natural resource preservation,

environmental protection, or the like.

Therefore, a different structure has been



As for the ink jet unit in which the recording head and ink contai&eruakem
integrated, a structure such as the one disclosed in U S. Patent Nos.
5,245,361 and 4,872,026 has been proposed, in which the ink jet unit is
nounted through a rotary notion about a point near the recording head. In
the case of such an ink jet unit, the recording head and ink container are
pre-integrated; therefore, all that is needed is to provide a structure for
fixing reliably the ink jet unit posi3d on on the carriage regardl ess of the
connection between the two conponents. However, when this installation
method is applied to the ink jet recording unit in which the recordi ng head
and ink container are rendered independently separable, note specifically,
when an apremgsdds maddh BF dhnheae Helaesh ittt T 4Rt M or di ng head

havi ng been di sposed on the carriage, if. is extrenely difficult to connect
the two, Whiddt? i678apddy et st t&‘&nﬁ%tfé’rré{ﬁncﬂ’n tbefa‘{ﬁé‘ ction between the

i nk tapping pipe of t recordi.ng head and the in el iver ortion of the
i nk cont acREtainer] q\ﬁ%hﬁ?nk\% JM afderl%qc*&\%ﬁgl aﬁée/bfenventors of

t he prese i nvention.e r | Lty .

af or ement i*67&4 eparcébloer]c%e%r ;éryaggu%?%%fitégv\%s |éslcﬂoé\33?1esf39‘% %P&V\}%n t he

| nternal ShiliGLl G ddis (Ol e (S¥AhedBRANtS, ih V&It audnstoring
cont ai ner was devised so that the ink container could be vertically
inserted tgd he recording head from above, through the rotary notion about
an axial point on the lateral surface of the ink container, the projection
area of the col or ipdcionttiieemsted Bt atvicod ot heerappal abfistiot 1080 sur f ace
coul d be reduced, and al so, the .pace necessary for connecting the col or

i nk cont aicrertgimehef cthe dindy Ivtadiwidul ih behiehiuekel ¥ecerding smal |l enough
not to interfere with the other structural conponents. Therefore, a primary
obj ect of hefd R ek | GRAFRIRAT |are cSPIRARES anthdkiRBnEal HERTEL r uct ur e

capable of offering the |largest ink capacity wthin space allowed for the
i nk cont aiHﬁ"e’?“;lCH‘rfg? h'ir}be f’(ﬂ}gicr@f%ﬁ‘rl??fb ’s%cl?'fy’é’nz‘?rr‘\?a%g%tgfh‘gr into the
apparat us ,or removi ng. i, _and. an apparat | pt i ch _an ink container
can be inﬁoéﬁ%d.thl%gnb}f e%eg%?l‘flnr\l/%ré) %ﬁlc\%gséﬁa%égﬂﬁé‘g%§%ﬁn?he

af or erent hgned ofseTYAILEN: A4S PILAPENOBRC LBshgngrOvi de an i nk

container conprising a plurality o storing portions, each of which

storing ong®form, Ph UI&tdé YsPhcd YPEST&dui Pkat 8o be1 s@epthedihp the color 7
1 MAR 2002 -6 recording head, wherein at |east three color inks are

partitionetbritaimeach other by the partitions that divide the interna
space of the ink container. Al so, the present invention is characterized
In the color recording apparatus in
particular, in a full-color recording apparatus, four
) ink containers that correspond to four colors,
respectively, are aligned in parallel with the
scanning direction; therefore, the space that the ink
containers occupy in the apparatus is rather large.
More specifically, the connection space in which the
ink containers are connected to the recording heads,
that is, the projected area of the ink container
relative to the bottom surface of the recording
apparatus, is extremely large. As described above,

when an attempt is made to apply the structure, in

which the recording head and ink container are



in that the supply ports, through which one of three types of ink i R 2002
supplied to the correspondi ng recordi ng head, are di sposed near a 33 Mﬁzﬁ
whi ch each ink storing portion is in contact with the other two. Further,
the present invention is characterized in that the ink container conprises
a piece of ink absorbing material and an ink delivering nmenber that

delivers the ink out of the ink absorbing material, wherein the ink

del i vering menber is conposed of a fiber bundle and regul ates the ink so
that it flows only in one direction. Further, the ink container in
accordance wth the present invention is characterized in that it is

inserted into an ink container_acconmdatin ortion through a rotary
mot i on afRderashigas oy (PR ot nere %%’gaf%%u? ntoﬁel ivery port of the

i nk contai ner has a conical face, . | anet i ers inward.

Si nce t hdSEF PIrF F913F of ?gﬁ%’cgn’teajiél&;l?%géér%?ngécg%?%\@neggi %ﬁgar allel with
t he scannj irectj 1 oleti £ Phetl hgr iRk gpat ai ner can be
reduced. IHJ%WZ%% éSﬁce '%e in deécFi veryeport i s disposed adjacent to
a point at which eachednkegie! imeryeoidit Sifli keCEhythe contact with the
rest, the connecting space in which the ink containers are connected to the

recor di ngrdasdsi il raticatk ddretaikededreetytporated, gaven the conica
surface; therefore, the ink container can be easily and reliably installed
t hr ough astnictryremnsucn. asV the tdme udtsoliosedi opl €. andPaherpensi ve net hod,
that is, just by placing an elastic sealing nenber between the ink delivery
port of tNwsi rk, 29036 heaandnt, §he. 09k hasebePRgPEOPPERRA. ofnt he recordi ng
head, a load inevitably inparted when the ink container is installed or
removed cERiGR tRRIuEdH, ISherhy iRaPwRted PREQRERe® FPEAFEircunventing the

' tion, d also, th i rtight f _the_ Joint ti IS, dtob
further RTHH SR9Th T ROTbASTHACET FPEEBROEHBESHr adB S7Suhni ch the | nk

Gel1 VY BOLY o Sy RL0 ot e i RheohDl o enl heg ol o7 2 port or

ne 'n contact & surf-ace on e 1 nk delivery

port is p{&/ié&%?it feif’éepréhf%{&éréée&_e{‘.lﬁakégofré?”hﬁ_“%?ﬁttr ating in a

particular area o e Ink absorbing material. Further, since the ink
concentrai Ofed8edl £Y 06 Efroti@ei AKksEpRBtUrBY£BLS Eeik@AgY IS i nproved.

Further, the ink is prevented from | eaking 2 ~ MAR 2002 g_
reliably the ink jet unit position on the carriage
regardless of the connection between the two
components.

However, when this installation method is

) applied to the ink jet recording unit in which the
recording head and ink container are rendered
independently separable, more specifically, when an
attempt is made to connect the ink container to the
recording head having been disposed on the carriage,
it is extremely difficult to connect the two, which is
apparent in consideration of the connection between
the ink tapping pipe of the recording head and the ink

delivery portion of the ink container.



out of the ink delivery port even when the anbient conditions changeg 1 TNgR 2002
obj ect of the present invention is to provide an ink container conprising a
plurality of ink storing portions that stores one of a plurality of inks to
be supplied to a color recordi ng head, wherein the internal space of the

ink container is divided with substantially T-shaped partition walls so

that at |east three types of ink can be stored. Another object of the

present invention is to provide a nethod for installing an ink container

into an ink jet unit that is installed into an ink jet recordi ng apparat us,
the ink jet unit conprising an exchangeabl e ink container for storing the

ink and a casina for hoIdina exgﬂgngeably t he exchangeabl e i nk contai ner;

in which t tively i installed, in the direction

per pendi cul ar to~the scannin iregt] f rej .whi ch is provided
lxpggn 9 gf {RQ %agggﬁ? Ehgggtﬁgg

within the main ass 0 as 1o acco hée'in unit and nopves on

a predeterrgp,gaedsgfr%%%r%%cpgunéss@ﬂgﬂﬁfsp@éki PHe LRB LARARAYGQY the front

plate of tHe cast n acing t cont ai ner corner opposite to the

gui de por ti, Qi) ddls CONACE Medih £ hei £ nhgsnak seaskpaaWahlatS Wiace opposite to
t he gui de "‘portion. Another object of the present invention is to provide a

met hod f oreHenvdiha dftactitai Gerthée osbadr inkl (kyAR,2002 _g_ ink jet
unit having been installed in an ink jet recording apparatus, the ink jet
uni t conprmsEddrgt®n £k hpelgbab) estokisgntahnelinéor wasodievd ddie sk and a
casing for hol ding exchangeably the exchangeabl e ink container; in which

t he i nk caritat nelne | nk otentaher repwiddhei vertdcgdillectineep@detli cul ar to
the scanning direction of a carriage, which is provided within the nain
assenbl y stheisreeradinsmirRd L ¥eB fRARVEet tHAPRIANENROFESAFY a predet er mi ned

track; using, as a guide portion, the top edg f the front plate of the
casing; afPgioRi FRPTHAT iR t3ht BPHRF €Br hBP 35385 esfutfftarf'éi)g‘?.é de portion,

0 con ot Uk ek OLeLge) 6R8! B0oELLLEH 368 BRPRRIL el e o e

Iravention 1's to provfﬁ% an ink jet

unit 10 belpotahletip AD LBk Leto! 2RO dbAd-ARA BUSOLQTEESLOO AN 1Nk

cont ai ner storing I and a casing retaining the 1 nk container;

wherein, the.LaShE ~BedhedNKar@NABLAET tARE shakdehaddsadanendent from each
other so that the ink container can be exchangeably installed into the

casi ng; whesehéctheg celsé ngoTOPPihRegontAingk jtel thet aaddiifiegti on
‘conprising ejection orifices for ejecting the ink delivered fromthe ink
cont ai ner ,headr ggujénkbeareédycedans BRosigenematlilngnohgremarigyteo be used for
ejecting the ink fromthe ejection orifices, and electrical contact for
appl yi ng aintgriere withprheogpherpstructural components.

Therefore, a primary object of the present
) invention is to provide an ink container structure
capable of offering the largest ink capacity within a
space allowed for the ink cqntainer, a method for
installing such an ink container into the apparatus or
removing it, and an apparatus into which such an ink
container can be installed.

The present invention was made based on the
aforementioned observations, and its primary object is
to provide an ink container comprising a plurality of
ink storing portions, each of which storing one of a

plurality of types of ink to be supplied to the coldr



correspondent to the energy; a guide portion |ocated at the higher 2di MAR@N2
the casing, as seen fromthe ink contai ner acconmobdati ng side of the
casing, so as to cause the ink container to be installed into an ink
cont ai ner acconmodati ng portion through a rotary notion; and a shoe portion
that is disposed on the downstream side of the ink container inserting
direction and generates an insertion resistive feel when the ink contai ner
is inserted into the ink container a@tonnndating portion, and; wherein the
shoe portion conprises pressing neans for pressing the ink container onto
the casing, and a dislocation preventive nenber |ocated at a | ocation
different fromwhere the pressing ns_lS,. Anot agbj. ect of the present
inventionr?%ofglﬁgov?ﬂg'dﬁh?ﬁ%lTe?gfg%%?%i%6r§§p§§g?ﬁsk8%ﬁp?F§ing: an ink
jet head that.receives_ |nk i shhhenLnk: a bl e ink
containeré?ﬂ%% fgnﬁéc 5%@e%%€§ §%§§glF%ng%tg?rg?t?éggvgg%?ron1 the ink jet
head, stoffs;sbe.hok;np0ehstPPbaes bhecRbOoiRA £BKth@nbhe ink jet head as
needed; and a sealing nenber that seals the ink delivery junction fornmed
between the ink cogiabnetnhansrésknt einbhendionhesetnaaaticbriiser ovi ded on
either the sealing nenber or ink jet head, in such a manner as to be
di sposed betvred the si#pplanpoatsl henrouyhi shpchvodedodnteirieer the the ink
cont ai ner or sealing nenber, in such a manner as to be ~ i MAR 2002 -11
di sposed tepesenft hekt . sTppliedntoother copfrespendfisgt ures and advant ages
of the present invention will becone nore apparent upon a consi deration of
t he fol | oveegrdésgrhpadonaee ¢herpsedchead anBodnfieAtswhicthe present
i nvention taken in conjunction with the acconpan Lng drawi ngs. BRI EF
DESCRI PTI €AF R HES BRAVERICRCEF §0Reld {8 S°§Eﬁ€ﬁa%?$ sthgc T view of an
ink jet qpit on which an ink container in accordance with the present
i nvention-Y2" nount ed, wherein~(a) is a side view, (b) a partially cutaway
side view () a fgaRLniEEWenbd)ras0Ak! Ol Uh@Wonasd (€) 1 a top view
Figure 2 is a schematic structural view of an ink container in accordance
with the prgsgRtern¥eAt iRNthAD YALCARRI aektbRkelrs cohpiedegrherein (a) is a
partially cutaway side view, (b) a partially cutaway front view, (c) a
bott om vi gvecandf( dhki absosbifgvingve rita1Wahahahhénkogepartd@hdias been cut
awnay.

Y member that delivers the ink out of the ink absorbing

material, wherein the ink delivering member is
composed of a fiber bundle and regulates the ink so
that it flows only in one direction.

Further, the ink container in accordance with
the present invention is characterized in that it is
inserted into an ink container accommodating portion
through a rotary motion about a point on the ink
container, and the ink delivery port of the ink
container has a conical surface, the diameter of which
tapers inward.

Since those a plurality of ink containers are
not aligned in parallel with the scanning direction,

the projection area of the ink container can be

reduced.



Figure 3 is a schematic structural view of an ink container in accordance
with the present invention, in which color ink (yellow cyan, or mag’eﬁt%R 2002
is stored, wherein (a) is a partially cutaway side view, (b) a partially
cutaway front view, (c) a bottomview, and (d) is a side view, in which the
top portion is partially cut away. 21 MAR 2002 -12 Figure 4 is a

schematic section that depicts an enbodi nent of a color ink container in
accordance with the present i nventi or,” being in a stage | of a container
nmounting process for installing the container into the ink jet unit. Figure

5 is a schematic section that depicts the enbodi nent of the col or ink
container in accordance wth.the present invention,. hel in a stage |1 of

t he contai ner inst llnicr‘f‘gtﬁ‘reoéélsks olrlviensxt zfﬁ%glﬁ Eiel odn alner into the ink
jet unit. JHLoue.6 s A sahemald Graes I hat deplclert he, mbodi ment of

the col or K “Ednt ainér fin accor dance with the present Jinvention, being in

a stage lh.lir%fcttlﬁre GORRIMR WAt HAMHN G 10C e f@nddstald i ng the
container into the ink jet unit. Figure 7 is a schematic section that

depi cts 1gaRcenoqiniRiH e titk cDrHfairdcs atdi d@inddtedcedreience with the
present invention, being in a stage IV of the container installing process
for instakdedovgdikey emuds ren ibet cddwecddik jet unit. Figure 8 is a schematic
section that depicts the enbodi ment of the color ink container in
accordance with t h&he dgentddliwany @erbeing@ivem thageoniedl t he cont ai ner
installing process for installing the container into the ink jet unit.

Fi gure 9 isatfasehefiereiana. dihe Hatk R RINIRCTNRRY ¢Ft1Bf the col or

ink container in_ 21 MAR 200Z -13 accqordance with the present invention,
bei ng i n &7 &5 7aP ot Jt’}?et¥8‘rﬂdai °‘%9%t%|¥?"r@“br%%‘é’s%’9f or installing the

container into the nk j§le Wlid of a simple and inexpensive

method, that is, just by placing an elastic sealing
member between the ink delivery port of the ink
container and the ink receiving portion of the
recording head, a lcad inevitably imparted when the
ink container is installed or removed can be reduced,
whereby the ink is prevented from circumventing the
junction, and also, the airtightness of the joint
portion is improved to be further secured.

With the provision of ribs on the surface on
which the ink delivery port .is provided, the ink
absorbing material can afford a portion that does not
come in contact with the surface on which the ink
delivery port is provided; therefore, the ink is
prevented from concentrating in a particular area of
the ink absorbing material.

Further, since the ink concentration is
prevented, the ink supplying efficiency is improved.

Further, the ink is prevented from leaking



Figure 10 is a schematic section that depicts the enbodi ment of thep ¢qhg 2002
i nk container in accordance with the present invention, being in a stage
VII of the container installing process for installing the container into
the ink jet unit. Figure 11 is a drawing for depicting the relation between
the position of PS during an operation for inserting the color ink
container in accordance with the present invention, and the force resisting
the insertion, wherein (a) indicates8the PS positions correspondent to the
stages | - VIl, and (b) is a graph showing the relation between the P5
position and the force that resists the insertion. Figure 12 is a draw ng
for describing a shoe portion of the casing of the ink jet unit in

accor dancertwicth thee iprke skedti viafre AN evaTe M9 (e idian e view, (b) a
front view, (c) a bottomview, (d) a top view, (e) a rear view, (f) a side
vi ew of FFHRIENHENIBIR-and a pressing means; and (g) is a side view of a
di sl ocation preventiv re 13 is a artjaJliﬁcutamay side view

e nenher._ Fi.qu
of an ink jet unit i RIS achceﬂ% FF S Pr e ST I M et i o9, depicting how
the ink delive ort of the . C i.ner i eliv portion of
the in~c Pr%’fﬁé&zd&‘ SF jaeltn%tl}nict%%e&?grig%t%g% El gtfeéﬁfllws! a schematic
vi ew of [ R e Eidrd®)one ($8 Shomwidsivardations. Figure 15
illust raf%soqiqf%/pq%ca posittl onaﬁad reef at?noen bet ween the1 r)?b of the elastic

nmenber angdat, Ae tdhipdiied ¥Y a @ 1oF BESrdbnd Shéda oblhapeigxt ernal view
of a typical ink jet recording apparatus in accordance with the present

i nvent i orchd i i ernlall idpatsd ref eshaanmpes@it@inéoris ebwidgdt he col or ink
container fromthe ink jet recordi ng apparatus in accordance with the
present iwiventsulyytadterad Iy (B)shdded tpatteist son opelbs i 9, tlwapukt t he ink
container toward the front side, and (b) illustrates an operation to pull

t he ink doast nehregpvyres MUk 1680 | heissf@red. an operation for installing

the color ink container into the ink jet recordi ng apparatus in accordance
with the present iARRMSDPLIRREY h (S BTEILRT A RECRH L OPetSt FBn to i nsert

the ink contajners AN ER)edl! HSLL 2 £n@ a0PERRt LR EnBUS LRe 1 Nk

an ink jet unit that is installed into an ink jet
recording apparatus, the ink jet unit comprising an
exchangeable ink container for storing the ink and a
casing for holding exchangeably the exchangeable ink
container; in which the ink container is rotatively

] installed, in the direction perpendicular to-the
scanning direction of a carriage, which is provided
within the main assembly so as to accommodate the ink
jet unit and moves on a predetermined track; using, as
a guide portion, the top edge of the front plate of
the casing; and placing the ink container corner
opposite to the guide portion, in contact with the
internal casing wall surface opposite to the guide
portion.

Another object of the present invention is to

provide a method for removing an ink container from an



Figure 19 illustrates how to renmpve a wholly exchangeable ink jet gy tMAerﬂﬂ}
an ink jet recording apparatus in accordance with the present invention,
wherein (a) illustrates an operation to release a | ocking |lever and (b)
illustrates an operation to take a 1 MAC zooZ -15 out the ink jet unit.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Herei nafter, the present
invention wll be described in detail with reference to drawings. Figure 1
is a schematic view of an ink jet wti4 101 that is nounted onto a carriage
of an ink jet recording apparatus, wherein the ink jet unit conprises ink
cont ai ner acconmmodati ng portions 110 and 111. As illustrated in Figure 1
(a, b, and c), the ink jet unit 101 conprises a casing 103 constituted of a
pair of dinde jEtatmst Havdmg plegre ialdfthddt 1t Mk pieF of side plates, a
front plate 113, and a mddle plate 104. The front pJate 113 is disposed so
as to faceaardimsmrpraRat Y. (e R nipioniy o‘i‘?ﬁ“?fglsal%%a%% 1 between the

rear plate and itself, and the ink container.is ccoqggdatgd in this space.
The m ddie¥hanaeaie dnf R THAGHAYE iFHTF 1D PHF t1BhLBBnR of whi ch
becones a col or ink canfainer_gacco [ P ' n he ot her of
whi ch be&SHES% ra&?qi Fon Cg?anneqﬂagc@%n%a%#\%&pp%%?%% Jcli’l . The hei ght
of the front plate 113 js [ 5 {datoof asing 103, and
an openi r?émé:na%tr%eﬁf #ﬁlntd%%?g%:ﬁ?% ?ea(%%ér ves as a %or%%‘gﬁlfhrough whi ch

the I nk GUIMAIE! 5 {1 &l Rk Of or ap@MSshd &I £r i €0 atskoe portion 105 at
the top end 2 1 MAR 2002 -16

scanning direction of a carriage, which is provided

)
within the main assembly so as to accommodate the ink
jet unit and moves on a predetermined track; using, as
a guide portion, the top edge of the front plate of
the casing; and placing the ink container corner
opprosite to the guide portion, in contact with the
internal casing wall surface opposite to the guide
portion.

Another object of the present invention is to

provide an ink jet unit to be installed in an ink jet

J recording apparatus, comprising: an ink container for
storing ink; and a casing for retaining the ink
container; wherein, the casing and ink container are
rendered independent from each other so that the ink
container can be exchangeably installed into the
casing; wherein the casing comprises: an ink jet
recording portion comprising ejection orifices for
ejecting the ink delivered from the ink container,
energy generating means for generating the energy to

be used for ejecting the ink from the ejection

orifices, and electrical contact for applying a signal



portion of the rear plate of the casing 103. It conprises a slanted gortion
105a that extends into the accommmodating portions 110 and 111, taper2rigMAR 2002
fromthe inserting side toward the accomodati ng spaces 110 and 111. This
slanted portion 105a is a portion for generating a resistive feel when the
ink container is inserted. The shoe portion 105 is di sposed so as to cone

in contact wwth the rear end corner of the ink container corner relative to
the ink container inserting directienp-that is, the corner opposite to the
ink delivery surface side. Wen the ink container is inserted, the

resistive feel is increased by the inclination of the slanted portion 105a,
and as the corner of the ink container reaches a horizontal pressing neans
105b t hatceorespoméent ohe t blee séRETEY: par gubAe1D8ET1PRe lPESited ve feel is
elimnated and a feel of clicking is felt. The pressing nmeans 105b
gener at es?ta EHeRnbgdeF opetrEhaf TBRKS2FL"Br e88 gﬁﬁﬁ £RE™ kRecont ai ner

toward the bottom  The ink %ﬁt upit 101dfur%hg% congtises t he i nk tapping
pi pes 107K 189RFRIRET | ASEPAPRET 14978 28na 1678k “BGAPFr uSPr &5ed) that tap
the ink wwthin the_ink, contaiper and_difect i r recor.di,ng head
portion w%i %%ﬂi?iE#ﬁglﬁ%zé$%€§§5§§k?gzggcénégikgggngn%81$. i are

di sposed t i f LK i ojecting a
predeterﬁ?%gégf%%gtéggéggééﬁgﬂg c%%gghgﬁiﬁggggggi%n%gégrpaat t hey can be

~ 1 LIAR R90Zon 17ah8SE LRG| pbPtiHR €REECEROAE8RbskAK opORNAI Ners. Referring
to Figure 1, filters 109 (Y, M C, or Hk) are provided on the correspondent
i nk t appi dgwpépesan04idét of hehepeik ngoitt hbhart haseektang nk cont ai ner
accomodating portion 110 and the bl ack ink container acconmobdati ng portion
111. Theydjre¢eiotnaapdedeneratasdahengsbrthito rhkeistdwendesl ng porti ons so
that they can be inserted into the correspondent ink containers. Referring
t o Fi gur evlieq)the hinkopprtaivar bes weefertedt AppPn§hgi pakl 07 and t he
recording head is made with an ink delivery tube 106 (Y, M C, or Bk) that

i s di sposeePbALIPRE BEEPBRPLAFFREcPBFLEAR  r 806 dWRGTRERd thth&BR& ommodat i ng

ti f which _the t ' ' 107_is di, d, .i d with
an ' ol astPECEPY EOTBEL PSS BFCBF 40 HetBr cF RFBESERIORNGTE O the
[ di at . [ t [ i . | asti | ate 108. . u,
oy i || beoReasnrbodiPg) e’ R AR, BBalah B bratite® O C ) port of ihe

I nk cont appgvenfivad heRbBEOYbESHe@Naths €beakienPlale i (SR, 1S
conpressed to secure the hernetical connection between the ink container

and the behépe phet ppaseinghmerbnl jiet unit so that the ink is prevented
fromleaking into the internal space of the ink jet unit. Referring to
Figure 1(c), a not8&hotherjebjett: ofethe present invention is to
provide an ink jet recording apparatus comprising: an
) ink jet head that receives ink and ejects the ink; an
exchangeable ink container that is exchangeably
installed into, or removed from, the ink jet head,
stores the ink, and supplies the stored ink to the ink
jet head as needed; and a sealing member that seals
the ink delivery junction formed between the ink
container and ink jet head; wherein a rib is provided
on either the sealing member or ink jet head, in such
2 manner as to be disposed between the two, and

another rib is provided on either the the ink

container or sealing member, in such a manner as to be



-18 provided on the front plate 113, at a |l ocation facing the acconm)datlz&2
portion 111. This notch 112 allows the rib provided on the black ink
container, in which the black ink is stored, to pass, preventing thereby
faulty insertion caused by the m xup between the black ink container, and
the color ink containers storing the yellow, nmagenta) and cyan col or inks.
The bl ack ink container storing the black ink is installed into the
acconmodat i ng portion 111 of the inkliet unit 101, and the color ink
container storing the yellow, magenta, and cyan color inks is installed
into the accommodating portion 110. Next, a typical structure of a color
ink container 21 that is installed into the accommbdating portion 110 w |
be descri dedpwised befteeencéheotkogure 2. Referring to Figure 1 (a, b, c,
and d), the color ink container 21 storing the color inks (in this exanple,
yel low Y, cyan C, Zhe¢sengdst #TRY SDOGGHT £LafWi9%yIadi ece conponent
for--storing these inks. Referring to Figure i&f) the col or ink container
21 conpri $€¥3ak IR @8nF§FnPﬁ&s§ﬁglP92? RFEFIRSIRILE 36 and 37.

The i nternal ace of the ink ont ner di vided into
i nde:oendeFi‘Ppﬁsfgé’&s UReT ﬁeclc‘?&?ﬁl Ta0) :ﬂ‘r? fosﬁ]%é‘e %rzot]l]tscf d’h’vglhenbelrs 36 and 37.

The ampunty s%f theo%okgr h@k HeQl ﬁ?ﬁﬂyhéﬂt§'3¥s gl vi ded spaces are

substantla eason e Internal space of the ink

cont ai ner resje%t' in@lewt%% ac%k'elnl st &ﬁﬁdmdh%xgwlecﬁ(@el s that such
di vi si on alloms the ink supply Ports to be disposed adjacent the boundaries

anong t he ag{RmpAaySRPRCaeewiWeen the internal space of the ink container is
partitioned as described in the foregoing, and the ink supply ports are

di sposed close to the point at which each ink storing space is directly in
contact with the other two, the space required for connecting the ink

cont ai ner BRJ DESE TN 1§ WINGBiced to an extrenely small oner
and the projection area of the ink container is also reduced. In addition,
the ink storing cafadeuEg df1@hé|ﬁﬂbﬂﬁﬂﬁ%ﬁtﬁi¢qﬁ§P?ﬁiI%ﬁ%ﬁw°$e@%t|ve to the

proj ection ea and connec i.nQg space. As fox the dinmension of the ink
cont ai ner ﬁ&V “&Hégh éﬂﬁtﬁﬁqﬁfﬁP%%ufqnﬁﬁﬁﬁr%ﬂpc?he a hei ght

is approxlqg eI r ely 3 4 nm depth at
t he bottom approx?’rra e@glt g‘%R}gfﬁ o('-‘d}e}Les‘ttmcgj'rf %ﬁ Q'q)% sect D %pprom mat el y
34,5 m); Mdide aliehNle (1002 HMHDLIRS Lk ahihyd mevwﬂth at ghg bott om
approximately 18.1 mm and the height fromthe bottomto a stepped portion
i's approXigFdr] ¥id%;5 (@M altHRPeadwordidnd s iocatesh sehstantial ly at
t he hal fway poi nt bet ween t he top and bottom portions. The rest of the
essential ink cont&immrestr uct & esdisensdtid asttwctumwsdl ofidédeof nkncont ai ner 1
Q1 LIAR ?~03

ink container in accordance with the present

) invention, in which black ink is stored, wherein (a)
is a partially cutaway side view; (b) a partially
cutaway front view; (c) a bottom view; and (d) is a
side view, in which the top portion has been cut away.

Figure 3 is a schematic structural view of an
ink container in accordance with the present
invention, in which color ink (yellow, cyan, or
magenta) is stored, wherein (a) is a partially cutaway
side view; (b) a partially cutaway front view; (c) a
bottom view; and (d) is a side view, in which the top

portion is partially cut away.



-20 which will be described later. The ink container 21 conprises t 8 hﬂg 0
storing shell 22, a cover 23, and a top nenber 24. The cover 23 is prov é@ﬂ
with an air venting opening 25 (Y, M and C, Mand C are unillustrated) and
covers the shell 22. The top nenber 24 is provided with: a space that

serves as a buffer chanber for preventing the ink, which | eaks out of the
air vent 25, fromreaching the outside; an air vent disposed so as not to
face directly the air vent 25; and alab 24a to be used when the ink
container 21 is inserted into, or taken out of, the ink jet unit 101. The
bottom portion of the ink container conprises: an ink delivery port 28 into
whi ch the tapping pipe 107 (Y, M and Cz of the ink jet uniit 101 is
inserted; a rib 35Fi@arepfofectsSEPBUAY FhéeFﬁk°8eFP%grQeﬁéFF528; a sl anted
portion 34a that connects the ink deliver rt 2 or. C©) and rib 35
(Y, M oraE)?mgPﬂ&@ePﬁeO?nE 88%?5iﬁg¥ Efn¥§9gﬁ%e%§eéXFﬁfoapﬁ§ ink jet unit
101 through_ _jts. rotar ti alch wikl be _descrihedl ater,, the ink
delivery ngb gge(QFe%FngE§§QF§@8§Ve§ggh8e%P|§ %Fg%?e ggr ace, on the

sl anted_ pgpbLg,2da,sifle:nsOpkhabetheoknindebiyeny pael 28 is prevent ed

from di srupting e snooth~insertion of the ink container as it conmes in

contact wWobRthhgBeli Pneb the tArRPHBE Rphpe.107. Precisely describing, the
inclination of the ink delivery ports ~ 1 MAR 2al2 -21 28Y and 28M of the

yel | ow and magent ariiglereoBt asnangchemnkitars secespactiael vedirite whi ch t he
tappi ng portion 107 first penetrate, are rendered gentler than that of the
i nk del i vehg pmbbd2féntf ofh&éheyaplomk indntcantiefdgegoditni on. When t he
inclination is rendered gentler on the upstreamside, relative to the

di r ect i onacgondieaket WéthnkheoRrgseat 1avestiosd WeéAd Ader ed, the ink
delivery port 28 (Y, Ng and C) .does not strike the tapping pipe 107 while
the ink c&tRgendl PE theacreRtaiRerefgs&alifls RECLESEaitRér can be nore

snoot hly inserted through a.rqotary .notiqn that can tak lace in a snaller
space. >IéuP‘f‘ﬁ%la,a‘i(’:r’“§I itg“leﬁéj%ﬁlallﬁ’?crz lg&ol %rl\"et dwf\%‘r &etl%hé’mflretdﬁt , relative to the
inserting direction,. t t_t I i .hef |+ ting notion
ends cangbe snnothg%gEQ%igng%i3i%éﬁf%Fﬁ%EE%%%%?gghqﬁﬁv{Qﬁ%h'escribgd | at er.

Referring¢hg Bhts mehd) o ittt Al Nhidkepihing mterials 26 (v, M and
C) are stored within the internal space of the correspondent ink

cont ai ner accatdande walhy&hiengriEyder SndéntYony baihd)imre di sposed

bet ween the correspondent ink absorbing material (Y, M and C and ink
delivery padge ZEI( B MheamdrErinar drddralildnwlpdadess ioxdel | veri ng
menbers 27 (Y, M and C) within the correspondent ink containers,

suppor t i ndnedddia@ ghey contadme ICyingce theovindedetantti sl it that connects
2 1 MAR 2002 -22 the internal space to the anbience is provided on each of
the supporting menBedTRy 7 v¢s & sehemetic PeHe Thvihar (AR HgtSur f ace. The
cover 23 g&gpri es..a rib

odiment ogfs t%rc]ad c%lroird%enk container in.

accordance with the present invention, being in a
stage IV of the container installing process for
installing the container into the ink jet unit.

Figure 8 is a schematic section that depicts
the embodiment of the color ink container in
accordance with the present invention, being in a
stage V of the container installing process for
installing the container into the ink jet unit.

Figure 9 is a schematic section that depicts

the embodiment of the color ink container in



23a. The rib 33 creates a predeterm ned gap between the ink absorbiq?1 MAR 2002
mat eri al and cover 23. The ridge 23a, being on the external side of

cover 23, engages with the shoe portion 105 of the ink jet unit 101 and
generates a downward force that presses the ink container 21 downward,
securing the installed ink container. Further, a plurality of ribs 31 are
provided on the lateral internal surface of the ink container. These ribs
31 create a predeterm ned gap betweeh3the | ateral internal surface of the
i nk container and the ink absorbing material 26. Referring to Figure 2(c),
in the case of this ink container 21, all of the ink delivery ports 28 (Y,
M and C) are disposed on one side of the bottom surface, which is |iable
to cause a¢mpr@kne@smxb¢n@hﬁaﬁé¢$émttbn&ﬂﬁé%@nalP?F@HtP? fo the ot her side
of the bottom surface. Wen the ink absorbing material adheres airtightly
to the bottamesVifatethe ?%%tﬁhﬁeﬁohPaFﬁé}lnghBIPﬁESFs IPFable to be

coll ected thereto, and when, coll ecte ﬁ h L i able to,leak out of the ink
del i very kRﬁY%lb%nﬁth%eﬁ?%ta BENLTRY t tﬁg of F&nPREton of the ink

container. In ordeﬁ r%0{6ef£ éénkﬁﬁiégoéecg§oﬁu%ha% f 1tc_,tsthe rlbs 30

are provided withih Irnk”storrng portron o e 1 nk contai ner on

the bottamsug smégtta@tta@ecwgra@ﬁmebﬁgamger i3l can be or even e
from adhering, Teaving no gap, to the bottom surface of the ink container.

The preseQGEOQ&aﬁeéhwitHStﬁe ppdsehPsid¥entibig bekngontkainer {al so, the
presence of the slit on the supporting nmenber 29) allows the ink delivery

ports 28 g@pgdgei viyeststRE tonbeinepnenkedlninh amroakess &wer. Wth the
presence of such an air layer that connects the internal space of the ink
cont ai nerihstéhtingt sheecohtashey, intienthkee ingalietgumdrber, which seals the
ink delivery port during the commercial distribution of the ink container,
is peeled off, theFigrreslpriésent dgavinm BPeWARELGFLIPYD N aki ng, fromthe
i nk deIiveri Eort secondlx even when~_the anbient tenperature of the ink
cont ai ner FPhRF&9BeBSHYRPRg erPPﬁﬂFﬁﬁnoﬁérgﬁlGHrlpﬁeqnhk is not going to be
forced out irdly. the provision of the.r Q .prevents the ink from
col I ecting pﬁfa£ﬁ8n AR c 8ﬂF§Fﬁngb3$F ﬁPQSFTéP#nﬁon%aéf$E%trb i nproving the
nk del i vepyoehthebengyn EhaUbgelehl! Yalkatasnd UgRPiHe Sdual ure of an ink

cont ai ner or storing t I'nk, where
resisting the insertion, wherein (a) indicates the PS

positions correspondent to the stages I - VII, and (b)
is a graph showing the relation between the P5
position and the force that resists the insertion.

) Figure 12 is a drawing for describing a shoe
portion of the casing of the ink jet unit in
accordance with the present .invention, wherein (a) is
a side view; (b) a front wview; (c) a bottom view; (d4d)
a top view; (e) a rear view; (f) a side view of a
slanted portion and a pressing means; and (g) is a
side view of a dislocation preventive member.

Figure 13 is a partially cutaway side view of
an ink jet unit in accordance with the present
invention, depicting how the ink delivery port of the

ink container and the ink delivery portion of the ink



X , ~a~ zo0z -24 (a) is a partially cutaway side view, (b) a front éheukk 2002
(c) a bottomview, and (d) is a partially cutaway top view. The ink
container 1 conprises an ink staring shell 2, a cover 3, and a top nenber
4. The cover 3 is provided with an air venting opening 5 and covers the
shell 2. The top nenber 4 is provided with: a space that serves as a buffer
chanber for preventing the ink, which mght |eak out of the air vent 5,
fromreaching the outside; an air ved#t-di sposed so as not to face directly
the air vent 5; and a tab 4a to be used when the ink container 1 is
inserted into, or taken out of, the ink jet unit 101. The bottom portion of
the ink container conprises: an ink delivery port 8, into which the tapping
pi pe 107 {BKk) uBftt REei AROPEELEAIFt 101 is inserted; a rib 15 that projects
around the ink delivery pgrt_28; slﬁgte%_portions 14a %%%.14b t hat connect
the ink delivery pSi@U8eadd dfedr PF S8 RG 'HEY °F Ao 125 Drovi ded on a

part of themgaterah sutfage, on t@e %ag 4%55%%%1%Ei%%% i nk container 1.
This rib TS™&Fye¥PEehPel8t Tt S eFPENed TS VK *85HC R er 1 install ati on,
in coordination w th ot gh .l i.de f.HO l.at 13 of the
accommmodat i ng pprt%éﬁ%f% 3? { gaF%EQFE%.%thT?Sf} %&%3%%4? is also used
as a gui d%eﬁgfcibﬁ%altbgeﬂ the Rk eeNkakN@faktic member andk ~ t1 G/, -25
The present invention does not limt the design of the internal structure

of the inkhaenbai pek. iHRWeWRRaihBe .present invention is particularly
effective when an ink supplying nenber (hereinafter, called ink delivering

menber) constitutedighirbundl ed Bnbeblisupr extdetali tvilew tdfe d nk del i vering
portion containing the elastic nenber. When the ink delivering nmenber

const it ut orpéfcallhiinkt ypd gecorddngd apple@atius dmplagpreddancyd svigitef erred t hat
the ink container is installed in such a manner that the bundled fiber is
pressed upbf PEesenltt érvegtipPed i nk tapping pi pe on the recording head
side and remains in.a stahl e, hate of being conpressed. Such stability can
be effected by anyFFﬁ§F§II3tP3 USETRGES) AT CRSFEHOR WiYTh the present
invention.eggg.inktgglhglhkngggenber descr%bed.in t he . faoregoing takes a

form such“85°¢ha an iﬁ@PFﬁdnﬁéhbng7qqﬁ &Eﬁréﬁ% in Figure 3(a).

|n the presestainbeabbatkis ih Beelalandd hatd gﬁéng&%%lﬂ'vééf;i ggrpegbg; !

di sposed between tthe ink absorbing material b and I _
shown in thvendtiaw;Ngnesesangla)t Yiedseiratlls as@airg it &fd al , and that

the bundl ed fiber is placed at | east on the surface that faces the ink
cont ai ner pulidweher inkt comtai®etorshiarid atheoff ranty side akaat bigyg materi al
such as sponge, without the addition of the bundled fiber.
illustrates an operation to pull the ink container
upward.
| Figure 18 illustrates an operation for
installing the color ink container into the ink jet
recording apparatus in accordance with the present
invention, wherein (a) illustrates an operation to
insert the ink container, and (b) illustrates an
operation to push the ink container.
Figure 19 illustrates how to remove a wholly
exchangeable ink jet unit from an ink jet recording
apparatus in accordance with the present invention,

wherein (a) illustrates an operation to release a

locking lever and (b) illustrates an operation to take



, 1~ 1 MAR 200Q -2b Further, in order to support the ink delivering nmenber 7
in the ink container, a supporting nmenber 9 is provided, erecting qugAﬂzmm
fromthe ink delivery port 8, and a slit for establishing comunications
between the internal space of the ink container and the outside is provided
on a part of the inward facing surface of this supporting nmenber 9. r Here,
the ink delivering nmenber 7 is an ink drawi ng nenber that delivers the ink
only in one direction, and in this efgadinent, it delivers the ink fromthe
i nk absorbing material toward the ink delivery port 8. In this enbodinent,

i nk absorbing material is enployed as the porous material to be placed in
the ink storing portion of the ink container, and is conpressed into the
storing poutitne Askfpettdeitnk t absorbing material, sponge or the like,
for exanple, can be listed. The ink delivering nmenber 7 is fixed to a

hol der portion of the ink jet unit, and remains pressed upon the conpressed
i nk absorbing material 6 stored in the ink storing portion, keeping the ink
absor bi ncPBE D| DB \EBT £QP Faf EREFERRED FMBODIMENTS def or mati on
boosts the capillary forc enablingéthe i nk absorbing material 6 to

e

col lect the ink i Mi®reiR3EAPLcehPeaPESSERt ABVERELD Widdi Re member 7.

Thus, even when the, recording head_and _ink ~ MAC 2002 -27 container are
separatedg?§5ﬁ$83€hl%t§8§?13 gﬁ% ifﬁgﬁfegﬁﬁuﬁP éFQﬂi?Q§nk i s al ways
available to the i iyerLn L.¢,. formn nmeni,scus on the surface
of the ink deli ver?%%g%n%eﬁ']s?,g gﬁﬂgﬁgtﬁﬁkvggﬂ \?%r%np(}f’tk s'ﬁfe, and

preventingnibe{gbychhe iiis.rmgﬁﬂ%ﬁebﬂﬁod%a‘@'%zjfg.'aglr%urotfh%rn iy &f 4 he

recordi ng head and i nk contai ner are connecte d an 1 nk passage is

est abl i shegcotdigghapsesaths, | tkekbow ktowandt Rad Riqidel i vering member 7,
preventing the ink flow interruption, and reducing thereby the amount of
the ink |eémpuhsssdinkheostalipprt becoainodatfingh@aiddins 110 g ed in the
i nk container inproves. Wien the ink absorbing material is stored
conpressedlln the ink storing portion, the ink absorbing material renains
pressed upon the ink delivering nmenber, being deforned. Therefore, the
enpl oynent of the &Brittuptraged &3 FREUSEe L (austrattad i) Fithee 3(a), -n

whi ch the, ink, delive igg menber i s pressed upqgn _the ink absorbing nmaterial,
further dBPord&ttWRLT nkYAbEBPBFA§eFate FRSA TGN 10 camstitasied % he cont act

aint; ther e ink_is_collected i,n,the area next to the contact
Boi nt. V\h% %%ﬁ 3%2_%% Fn E%ﬁ??ri & “tRat plate, fhat, Gsnests etr&’_tﬁ‘i ng its
placenentpéﬂfpofh§i&Qkp§59éé?9ap9EBhQnpl%&eh%§3%fﬂﬂaléﬂﬁfaéfglc

coefficient, is
prlate 104. The front plate 113 is disposed so as to

face the rear plate of the casing 103, forming a space

) between the rear plate and itsélf, and the ink
container is accommodated in this space. The middle
plate 104 divides the space .into two portions, one of
which becomes a color ink container accommodating
portion 110 and the other of which becomes a black ink
container accommodating portion 111. The height of
the front plate 113 is approximately 1/3 of that of
the casing 103, and an opening on the front plate 113
side serves as a portion through which the ink
container is inserted or removed.

There is a shoe portion 105 at the top end



:~ 1 ~ ~~ MO2 -28 enployed, it is preferred for the ink deIivering%?ﬁp sz
to be "pressed into" the ink absorbing material so that the ink abs

material is surely deforned to reliably collect the ink to the contact

point. It should be noted here that a term nology "pressed into" neans that
a higher pressure than that applied when the preferred material is enployed
is used to press the ink delivering nmenber onto the ink absorbing materi al
so that a higher contact pressure cafbe generated. Generally speaking, in
the case of the ink jet recording apparatus, the printing quality
deterioration caused by the ink leak fromthe ejection orifices of the

recording head or the lack of ink supply to the e tiopn orifices is
prevent e®BVied Mfaitiiend S pidper t?&“’IDaH{ee IR %/\i er ﬂ%ad pressure at the

ejection orifice portion of. the r.ecorqj'r;gag Sppar at us. In,order. to stabilize

the ink j&"H% i4mf¥ﬁﬂﬁﬁ%u3ﬁfﬁﬁ§qcﬁ nce,ﬁteﬁgF?%%eﬁ% ?yt?% mai ntain a
negati veaprc%?]%nur ééir}iig)%ﬂéli%n upnly &g 4 Qflh,et%%%%%riﬁwﬁqdﬂ?@ head

(generallﬁi n g and no l'ess , preferably, no

mor et han ;30 ¢TI0 AL NP hAhedihdBng Apdfge | 1y Shat ecor di ng

head and 1 nk cont/ai ner are connected, the filter i'n the ink jet recording
head nakes jai r iy OQoHd pdddidha dak oeld uestfigosender, generating a

pr edet er mi ned cont act 2 1 MAR ~ -29 pressure. This contact pressure is

af f ect ed danddex i} ghirddistinke tHpg Mhaorthondk otptiteinecot gi ng head, and
al so, by the distance fromthe external surface of the ink container, which
i s abutt dovsmgdietst tTe rddowy diantiread,0%anids tdiesrosedcso sasfaee at which the
ink inmporting portion of the recording head side nakes contact with the ink
del i very q8#9 iigh smtart ikt o 13T evatcoex hef depehisk the ink
delivery port . This connection creates an ink flow passage that extends
from t he CHHEEIRT I e TR YR dfheRF FHRE2FR#ber, enabling the

recordln%dgg%.iggnég¥gdtfgh' that is, the corner opposite to

the ink delivery surface side. When the ink container
is inserted, the resistive feel is increased by the
inclination of the slanted portion 105a, and as the
corner of the ink container reaches a horizontal
pressing means 105b that continues from the slanted
portion 105a, the resistive feel is eliminated and a

) feel of clicking is felt. The pressing means 105b
generates a downward force that works to press down
the ink container toward the _bottom.

The ink jet unit 101 further comprises the
ink tapping pipes 107Y, 107M (unillustrated), 107C,
and 107Bk (unillustrated) that tap the ink within the
ink container and direct it toward a recording head
portion 201 comprising nozzles 201Bk, 201C, 201M, and
201Y. They are disposed at the bottom portion of the
ink jet unit 101, projecting a predetermined length

into the accommodating portions so that they can be



porous nmenber within the ink inporting portion on the through the igﬁ
delivering ink to be delivered to the Oring i s di sposed between thé ! MAR 2002
recordi ng head and i nk container, so that the ink fl ow passage, which is
established as the ink inporting portion and ink delivery port are
connected, can be maintained airtight. In addition to preventing the ink

| eak at the junction, it can also mnimze the ink evaporation at the
junction. Exanples of a preferable staring nenber such as this one will be
described later. The ink delivering nenber 7 is normally constituted of
bundl ed fiber. As to the appropriate z ~ MAR zooz -30 fiber material,

pol yester, nylon, polypropylene, polyethylene, cellul gse, polyurethane, or
the |ike issevaetabhto theot:ﬁéFeﬁB?aé?thénﬁaFé’ﬁ % Sreferred to be

chem cally stable against the ipk, and.di spl I rable |evel of
wettability. As foﬁeéeéFFPQrFBngFgPrﬁeﬁér l%ﬁ%ﬁéhﬁéﬁﬂgﬁaoﬁanéﬁ mat erial has

the preferable | evel of ttabil Ly, i GG i.Sygenerally
used; havPRgB%)s@ar PFAR* Sﬁtggtkgﬁg égggsgﬁgferreg.Iiﬁgé?ﬁﬁgsible to use

even a materi al ch_as - cal Tef: LD Rt ik t hat di spl ays a
| ar ge inkP&BﬁFaépganSIefigsggghgﬂ sgﬁkg?ggtreated to]ine it

hydr ophi | i ghttxg.inlélgmgﬁ%gmmiolaact%gi deraticen 1af0 amiirdies Wfadrndiact uring
steps to be i nCrease or giving the hydrophilicity, and the resultant

produce_cegh Ha1¢le8a e cont ditiiag aortdiain dilslpl ayEhdéshepswiett cant act angl e
is preferable. As for the fiber material other than those described

previ ous| yr fdel@frmTaied ilaingtiicinke ruhealddaonndstating Rertiees, carbon
fzber, or the like nmay be enpl oyed. These materials nay be m xed with the
previ ous| sdrentdtordeynateey ke snssint@d tinee e FITER TP A8RABer constitutes
a part of the ink flow passage, it nust be given such properties that allow
the ink tdnke afgitaig@X$-only in one direction. Also, since it presses upon

Strength for mei nt HHHG IS Shapenie o (Dypnchl bbingUeioh® olven pysica
between the tapping pipe 107 and the recording head is
made with an ink delivery tube 106 (¥, M, C, or Bk)
+hat is disposed on the bottom surface of the
recording head.

The accommodating portion surface, on which

the tapping pipe 107 is disposed, is covered with an

) elastic plate 108 (a, b) of a predetermined thickness,
on the immediate area surrounding the tapping pipe
107. The elastic plate 108 .(a, b) will be described
later. A rib provided at the ink delivery port of the
ink container, or a rib provided on the elastic plate
108 itself, is compressed to secure the hermetical
connection between the ink container and the bottom
portion of the ink jet unit so that the ink is
prevented from leaking into the internal space of the
ink jet unit.

Referring to Figure 1l(c), a notch 112 is



therefore, the fiber material is preferred to be bundled. The condition for
determ ning the upper Iimt of the thickness of the strand of the f ifoereAR 2002
material that constitutes the ink delivering nenber is the airtightness

bet ween the aforenmentioned filter provided in the ink inporting portion and
the ink delivering nmenber. Fromthis point of view, a thickness of no nore
than 0.05 mmis desired. Further, as for the condition for determning the
lower limt of the thickness of the fg.ber strand, a thickness of no |ess
than 0.01 mmis preferable, in view of the enployed structure in which the
ink delivering nmenber is constituted of the bundled fiber. Further, as
nmeans for keeping the fiber material bundled, there is a nethod in which
the fi beprmtiRtdd@lorn s Hwarfdenad platd hel X raturd ererreial faeibandl ed fi ber
material) with bonding material of resin (binder). The application of this
met hod f ditnes e duanmnteteetdi orpa i et T hle. pfhipharetcpoki? odl bbéwshe i nk
delivering nenber. As for the resin that is inpregnated fromthe periphery
of the biid# ed X irpmvidadeamitheiagetinhentabigyesierwpbfol , or the

bi nder of mel am ne group (if suitable), may be used. As neans for formng a

hard shelthg pdaRedd¥ the FEHRImatR 2 S p R TEFRt Y9I bERETRRY in addition
to 21 R 2p02 -32 the afore tioned nmethod in which the resin binder is
used, a diFFeretSRH @V%%Eg?%lﬂ%d?l’fu@%?%%e%%a{h%r f)?ggsure i's
applied tq,fuse the ri r P iLon. dof} mat eri al .

Furt her, ]iqlr%{stczoa{idé%ﬁmfolg’rrﬁq%g gﬂ%ac?c; (I"sﬁgflf& %%gt%twn%f%dsﬁggégnay be covered

wth diff eeg}elgpé&ri@%ed&; henfasgaPfcd 1§ "edibed in which a hard shell is
i nde

formed, the r ‘can be I npregnated at the same tinme as the fiber is

bundl ed. 1n contraple BradieigiaSCodtaitér BEOHLLng Nenbi Bhaskdihker ent
covering material is enployed to keep the fiber material permanently

bundl ed, #deimoyeriad) ivtertlae atcsdémiedptegdporeionhkell eaporhei |y bundl ed
fiber material while giving uniformstrength to the fiber bundle, which
conpl i catigsk t et nemif ak@ L | a@d prle esgloThinkf oprtainersstacinge conpri sing
the hard shell is t considered preferable. As to the method_ for bundling
the fiberthmt¥®}iow. iRagentdr 2R¢i ¢¥AP $1PFelBkdr efrehiRfbALdSSt ruct ures and

nmet hods. An thod or structure is, acce ble as long as it enables the
fi ber bun‘cﬂ%o F‘%’%o‘?ﬁ/‘é?f“‘[‘% th’Rgo‘ﬁ‘Pf/t??lnoﬁegdi rection, and as long as it

does not cause th%éiperab%gageég%gg%gg,o gc{gﬁ%?h%ngrevent t he ink
ink d en e Tiber

delivery or cause non-unff errvery, bundl e is

pressed agghasindes i MndfPOL I AG:RPILACIne) LHE EEEBRAbRG:ARR]. Referring

to Figure ribs 13 are
portion 110 will be described with reference to Figure

2. Referring to Figure 1 (a, b, ¢, and 4), the color

) ink container 21 storing the color inks (in this
example, yellow Y, cyan C, and magenta M) is formed as
a single piece component for~storing these inks.

Referring to Figure 1(c), the color ink

container 21 comprises an ink containing shell 22 and
partition members 36 and 37. The internal space of
the ink container shell 22 is divided into independent
spaces by the combination of the partition members 36
and 37. The amounts of the color ink storable in each
of these divided spaces are substantially the same.

The reason why the internal space of the ink container



21 MAR 2002 -33 disposed on the top nenber 4 in such a manner that they
create a predeterm ned anount of space between the ink absorbing material 6
and the top nenber 4, and a ridge 3a is provided on the cover 3, on the
exterior side. A certain consideration is given to determi ne the ink

contai ner dinmension, so that when the corner 1-pertion 2a of the ink
container conmes in %ﬁnujygd\m th the aforenentioned slanted portion 105a
provi ded on the shqe porti G¥ k@519§ the ink jet unit 101, the feel of

resi stance gradual §V¥ag6§ases dur Hﬁtr@@e'nk contai ner insertion. As soon
as the corner por%igo_n 2a en‘?g’an:a@ \thh t he c%r’efsszii means 105b provi ded on

t he shoe portion gﬁcbﬁg gﬁel of Kﬁ%ﬁska ce instantd y(dijsappears, and at
the sanme tinme, the user feel'8 bbﬁﬂqick" inuﬂPSyh&gd, con#ifﬁihga hat
insertion has t been propg,rhly conp Viied. this pres%?&mg: ns. 105b Feeker at es
a downward forceighat press&8 theg ink contaffletnd downwar ,dﬁa@bggr
securing the insert ?Ftiﬂg ontainernﬁgtﬁﬁp af or eneht® ridge dengages
wi th the dislocdhion preven eldvesnggber 10503,P<'¥§ree\6%nti ng hse"qqy]@sj et unit
from beconi ng di sl oc8Pedly The disIoﬁﬁ?ib@dpreventivébﬂemg r 3ais also

di sposed on t hevig] porti onrtlﬂ)&ﬁ ovi ded oJrPttiféi k jet untendgl, at a

| ocation different F@#ﬁw@g&e t he afﬁﬁ@m@g i oned ﬁ&§§gcsn j spose 8r 2 1
MAR 2002 - 34 Tﬂétsigﬂificant Bfoegys of the Pleseny invenCiomndsygh as
space saving and suc etCHaieII e user csé?adeelii ably cochfiihqnsgchiﬁ_) pr Ope? i nk
cont ai ner ins Pﬁimﬁk IS acco bsigd througﬁ ﬁﬁeegggbinatio tfst t he shapes
of the slantqg portidﬁmlﬂigugnd press?ﬁgcgegns 105 Sfimh@bshoe portion
105, and the Pl #eeggyt i t her'edio tihe hori ZoTHWreand. verti catact mensi ons of
t he ink contgﬂner, anaeﬂheyrglation tﬁ@ceséi and thecﬂisbgﬁation preventive
portion that geneuates a p05|??hb<$ﬁgl of red¥shance when tNEting cont ai ner
i's dislocateg Furthern,taaln@gmber of Ti B&adly t hat horcfaibm‘eallj extend are
provi ded on tﬁesﬁntgﬁ%or surféﬁeabgothe i nk Soﬁraygg . form§caqg

predet er m deg.anount of “3gmaee. bet ween® ¥hesd it eri ox s Pracgrof the ink
cont ai ner and fﬁérémgtgbsorbiﬁboﬁa&g ial. It sHaub@dg%_notedaﬂhﬁt this ink
cont ai ner d9p4es, f orned sBettwutthe in ﬂ@kig@& port fendi gposed on one
side of the bottom surface of 1h@xz ont ai netirekhey ef or e, fie ink
absorbing material is liable to adhére aent hght 1y t 0 Théeot her side of the
botton1sg{face of 4erd,nk container. Wen the ?nﬂnabagrbing mat eri al
adheres aPﬁhgh%Fé to t é*mobggn1surface of the ink cxﬁﬂﬁnﬁyy' the ink is
|iable tg be colFEBtadgthereto, “BAdoghgn collected, it is liable to | eak
out of t %ﬂghﬂ<f§ﬂ ivery fﬁﬁtugg éﬂ r ven ,tM@Qﬁﬂging on the orientation of

the i nkagggct)gi. ner .aplpmoximatel xCluding a. Container
i
o Mate],, 38, 4 ¥ 565 g Op Menpg,. 5
prOxl v . s de 4
n cd th ’ the
ly epty qt ¢p
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21 MAR 2002 -35 order to correct such a fault, the ribs 10 are provided
within the ink storing portion of the ink container 1, on the bot t &1 MAR 2002
surface, so that the ink absorbing material can be prevented from adhering
airtightly to the bottom surface of the ink container. In addition, a
nunber of horizontally extending ribs 11 are provided within the ink
container, on the lateral surface, formng a predeterm ned anount of space
between the | ateral wall surface and20rk absorbing material. The presence
of such ribs 10 and ribs 11 in the ink container (also, the presence of the
slit on the supporting nenber 9) allows the ink delivery port 8 and air
vent 5 to be connected with an air layer. Wth the presence of such an air

| ayer thavbéshneéls PRedpAEELRGE 3p4eE -of Thife itk CCBYREINAT 4b the outside;

firstly, when the sealing nmenber, which_seals the ink delivery port
during. - t ABMEBHARECERP ag§tFFBEPPHnSBFth§3Pn?'éﬁﬁﬁ%ﬁ . 3¢ el ed of f,

the ink i ted_f | ow - |_eaki f. t he ink deli

port | SecbARl §SRB6En2dnon S RO CRIBF AT’ SanBEELEURE OF Thet i Tont af nor
| : fne: F Fach 1 K Tont ai ner
out : “ana TRAERAS, BpRBLERL B NI B AR O ERd X A= O0LE% K from

col I ecti ngnat 14be LRKa§0BhA BEYeRE t8E shed1l 2¥AR AGQ2 +36 of fering an
effect of inproving thé ratio of the usable ink. Further, in order to

reduce thgepbeieoli 98 pre@iabat ke thik of GfaticN@hak RIMidy/ead athe recording
head, and at the sarue tinme, to increase the ink capacity of the ink

cont ai nerbiffebechambacefarepareventiheg hhict dmkpomtieh dfedie ouwk cont ai ner
1 s reduced, and at the sane tine) the height of the ink container is

i ncreasedefi hhet hér wends2Ssofcal eseagdyeag bthet iontissidarcrazasatirt o
acconpl i sh such objectives. In addition, the ink container 1 is stepped
subst ant i ¥BPy disphReeri 881 8st otnépedacs i nagtlgagdd 34T '¥ent st epped
desi gn gi gs such an effect that the ink container appears to be an

i nt egr at edpaPPdof AR AAR [tet PEnPSes wien (thes I SAUPRINRT el unit .

is inserted into, or taken out of, the ink jet unit
101.

The bottom portion of the ink container
comprises: an ink delivery port 28 into which the
tapping pipe 107 (Y, M, and C) of the ink jet unit 101
is inserted; a rib 35 that projects around the ink

) delivery port 28; a slanted portion 34a that connects
the ink delivery port 28 (Y, M, or C) and rib 35 (Y,
M, or C). Since the ink container 21 is inserted into
the ink jet unit 101 through its rotary motion, which
will be described later, the ink delivery port 28 (Y,
M, or C) is given a gently slanted surface, on the
slanted portion 34a side, so that the ink delivery
port 28 is prevented from disrupting the smooth
insertion of the ink container as it comes in contact
with the tip of the tapping pipe 107. Precisely

describing, the inclination of the ink delivery ports



As for the external dinmension of the ink container 1, excluding a tagp
menber 4, the height is approximately 51.4 mm depth at the top, 21 MAR 2002
approximately 38.4 mm depth at the bottonY approximately 34.9 mm rib 12
depth, approximately 2.7 nm wdth at the top, approximately 16.9 mm w dth
at the bottom approximately 11.1 nm and the height fromthe bottomto a
stepped portion is approximately 24.4 nm |n other words, the ink container
is shaped so as to expand once in a-slight step, substantially at the

hal fway poi nt between the top and bottom portions. The ink container 1 and
col or ink container z ~ MAR zooz -37 21, which conpri'se the

af orementioned structure, are installed into the ink jet unit 101, through
rotary not28h aralis2aM WL tHe AP StbMITIREPetRecFPrEFRIRHRI cont ai ner and
the portions of the casing, that is, the to ortion 114 of the top plate
113, the BATFANSntEBTRECS¥GHbe Bt H@“%‘%‘giﬁb‘? SHPIHE PPRELORN order to

th ded f i ti t i nk i is . d i h
o o1 ot SRTbETRR RS TR Sorns reader S aSTREEE et SRR Ghi de porton
f th i f I i ) Fi 4 - i toth
gasi ng gﬁr hgegelrﬁ{a\rf?%gp‘f%ggﬁ?%g jpéc}_% té%%ﬁ%\h‘%@ﬁg{l hlgmén"g %t#%”?}éé\cl)ﬁt siode tehi S

range, th%&pcajﬁtgineeded for the insertion is practically not different in
conparison wth that needed if the ink container is linearly inserted from

above or sideways. yh&nrese 4incliddtiustiat feRabyPlcgéntidk QN ai ner
installation sequence, in particular, for the color 1nk container 21.

First, reftateg ivmstredn gatide 4, rdleetiivk ttontiae nétr@dtisnpitkedigp by the tab
portion, and is inserted into the ink container accommobdating portion, as
i | lustrat etheyink steneaineniis higtated whér inpepbedi obhdlilhkof the front
plate 113 is placed in contact with aeé)oi nt (Pl) of a lateral wall of the
i nk cont aidRriversy mePisett akY t b FRAUL) AreDROT F¥rife tHeebot t om cor ners

of the ink container is &I aced in X, ~ MAR 2002 -38 contact with a | ateral
wal | of t HERRIFHPUERS. LGhetRiteicthpi it corhetnes {8 gehatafry slid

dovnver &, ISR oDl SOUBLNN LS 0 etpBbeul Bl Lo I o
downwar d, ﬁ%fé@a AhrbSgh €2l $EELA P En Stnat tchi EXkECPELYI MPOT AN, at
in a smaller space. Further, a sliding pullback
motion toward the front, relative to the inserting
direction, that must take place just before the
inserting motion ends can be smoother. This sliding
) pullback motion will be described later.
Referring to Figure 2(a), pieces of ink
absorbing materials 26 (Y, M, and C) are stored within
the internal space of the correspondent ink
containers, and ink delivering members 27 (Y, M, and
C) are disposed between the correspondent ink
absorbing material (Y, M, and C) and ink delivery
ports 28 (Y, M, and C). In order to hold the ink
delivering members 27 (Y, M, and C) within the

correspondent ink containers, supporting members 29

(Y. M, and C) are provided, and a slit that connects



the user can feel with his hand that the ink container is snoothly sliding.
In this enbodinment, this is acconplished by giving an R-shape 21 MAR 2002
(approximately R3) to the ink container corner (P2) that is abutted on the
| ateral wall surface (rear side) of the casing 103. This provision of the
R-shaped corner allows the ink container to slide snoothly, being virtually
rotated about the contact point Pl established between the ink container
and the top portion 114 of the front2plate 113; therefore, the ink
container is snoothly slid downward as the contact points P1 and P2 are
allowed to shift smoothly in_coordination, giving the user a preferable
feel of contact. Wen the ink container is in the state Ill, the other

bot t om cotheripberpah $8aee thethpkambhenceeds whriooh dedls oreasdtad t he
internal bottom portion of the casing 103, is in contact with the casing
103, and 3§ the F%RPQBH%QQnEFmP§rFu?EhéV'iNseﬁFédF)bhénbﬁéﬁied portion,
which is forne 0 as to continue fromthe R-shaped portion given to the

2 1 MAR ~*2%3T %t %?1%%t?5ﬁ$§8?ner P3, cones in contact with the internal

wal | of the casin 3..)n.t pgure t hat_.il trates t, tage 111, the
i nk tapping_pizg %5%% ngggagé Eégéﬁfggétﬁerﬁkk5§2ﬁ _efilﬁ'5¥sofgthe i nk
contai nerpgit s %L?ipe3§o&§ga£g t?tggehg%eggggbggggkf%ey%gg:s al so ready

to enter the in Ivery port o he magenta i1 nk ai ner d‘sposed next

to the 1 yebl oMki aks&PBIAGNRABLerRTCUAE, WRRR bhAe | Rind aRRIJIO pipe 107
conprises the aforenentioned ink delivering nmenber constituted of the fiber

bundl e, thBafibeindusdl eheSeseaehalesidamagednehcow@lr e friction between
the fiber bundle and ink delivery port; therefore, it is preferable that

t he di nenengagsesfwihe thei aboandorukonodD&i odr taee imlhy Yitedirsiac t hat the ink
t appi ng pige does not conme in contact with the ink delivery port of the ink
cont ai ner1Vi nar@egenarates| a downwandsfareel Yhakhipsiessids the described. At

this tinme, the tig_of the ink tapping pipe 107 contacts the ink delivery
port, butin&jReRteiRepotl POWHNEER. t RECYFARCedheuingt@lded |inkstrated in

Fi gure Z(Sgntgggeénsertion continues without a hitch. Further, since the

i nk container goes through the rotational novenent during its installation,

each ink tappin j S i it h.the scorrespondi. i nk deliver
PP NG PEPE+HATES 5 %g?ﬁgi‘g% % Q‘l&)}% 390 & g:erlolv\}e@r% y

port at a different tine, dep _ wher e "éach ink _ port is
| ocated; &hetrborgtetde inAgbrAAli QArehckl &S kAR ¢S W, ek 21 9~AR
e

2002 -40 rendered gentler in the order of its contact w

These ribs 31 create a predetermined gap between the
lateral internal surface of the ink container and the
ink absorbing material 26.

| Referring to Figure 2(c), in the case of this
ink container 21, all of the ink delivery ports 28 (Y,
M, and C) are disposed on one side of the bottom
surface, which is liable to cause the ink absorbing
material to adhere airtightly to the other side of the
bottom surface. When the ink absorbing material
adheres airtightly to the bottom surface of the ink
container, the ink is liable to be collected thereto,
and when collected, it is liable to leak out of the

ink delivery ports or air vents, depending on the

orientation of the ink container. In order to correct



correspondi ng ink tapping pipe. In other words, the yell ow and nagen%a ix%
containers are provided with a slanted surface having substantially cMAR 2002
sanme inclination, and the slanted surface of the ink delivery port of the
cyan ink container is the nost inclined. Since the ink delivery port

portion is provided with the slanted surface, and its inclination is

rendered gentler on the upstreamside relative to the direction in which

the ink container is inserted into thé-casing, and is rendered steeper on

the opposite side, the ink container can be rotated for the installation,
bei ng di sposed right next to the port portion, and yet, w thout causing the

i nk tapping pipe 107, which is be connected. to tpﬁain container while

. K '
t he ink c%ﬁ?%i%e?a?%trOF%?i9%?§t$%s%F?eBr?ﬁi?ﬁg ¥as e AT fere with
th t tion, d. al i del | t i be desi d
wl thour | bSTRG 4 pRAHECRorE FHENTER BPBEREPETOAL: RBWEPRoRCH R ha o O
\ on P oo, oW tainer. at
| nser 'Onsﬁéﬁg(%)%h;%ﬁlajegha{: h@h@%ﬁl@”&ﬂ%%b?ﬁg(z@agm&fkgﬁh!c% pntainer,  a

which the Tn nér al SO cones~I'n con € casing, slides and
shifts toyeedohbeqf PRonShdfer FAYST Nablifgl b 6OBL AkBEkHEO diddif| | ned
agai nst the s?aﬁ?%dgp%?t?onegfﬁg riba115? mhighﬂls provi ded on the casing

~ 1 MAR 29Q2fradd 3P3cnénitkecbhteinal.surface of the top portion 114. At
this time, the top corner P5 of the ink container, that is, the corner on

t he downstream si denhéeppesgrckOoof hguerr kibal 3di aadt rabsi B3 IWiirch t he i nk
container is inserted, cones in contact wwth the top end of the sl anted
portion ptbeiied ocontatnghotapsrt i bhelpEesandebedi tbet sldanarate t he
insertion resistive feel (state IV illustrated in Figure 7). Referring to
Fi gure lithetsuppasting perberoAddi aplayedtbet wekndehdviegdati on of P5 and

the insertion resistive force during the ink container inserting operation.
In the stBPEES|28 #RY 2{ReYents A9 FRAsBPt FORTPESPE: WHEDF AT &1d nce there i s

no contaci bet ween P5 and the casing, as shown in the drawing, and then, in
the state TXFPand thereafter, the resistance gradual ly increases. | Figure 8

illustrates a statﬁ%yhighghgggsgg ei8§3ﬁhEB”a ag;gong LQYHHEH: and in this

state, the corner 1s at ocatl on ere the insertion resisting force

i's much | gsaRect8apnéNihBerahRt Sph¥e 8% EhauUigkliOhkaghews tAt this tine,
the ink container is under a dowward pressure effected by the

confi gur ath@ncatsifie; sl anted portion 105a. In a state IVillustrated in
Figure 9, the ink container corner P5 is near the end of its travel. At
this time, the inséirsbhyr ewhethi hfjef spading tmpabkirghedti cs semlevi dent from
Figure 11(b).
the ink delivery port during the commercial
distribution of the ink container, is peeled off, the
} ink is prevented from blowing out, or leaking, from
the ink delivery port;
secondly, even when,the ambient temperature
of the ink container increases during a printing
operation, the ink is not going to be forced out; and
thirdly, the provision of the rib 30 prevents
the ink from collecting at the ink container bottom,
offering an effect of improving the ink delivery
efficiency.

Figure 3 illustrates a general structure of

an ink container 1 for storing the black ink, wherein



21 MAR 2002 -42 Then, as the ink container is further inserted, a state VII
illustrated in Figure 10 is realized, conpleting the insertion; in of hedAR 2002
words, the nonent the ink container corner P5 finishes traveling on the

sl anted portion 105a, it snappily engages with the pressing neans 105b.
Since the contact surface of the pressing neans 105b is horizontal, the
feel of resistance having been felt up to this point suddenly disappears at
this monent, and this sudden di sappegfance of the resistance is felt by the
user, with his hand, as a feel of the conpletion of a successful
installation. At this time, projections 16 and 216 provided on the ink
container are snappily accelerated toward the internal wall of the casing
as they ar®) red easedstand whaitdhiey €iodd ivieewy t¢b) he f@bht they generate a
"clicking” sound, or a sure feel of clicking, which adds to the feel of the
successf uieonpl €} i drbaftdaneriawst adnat {dn. iN spattidl Bytine, the ink
container is pressed downward by the horizontal portion of the pressing
nmeans, beiutpwRy etgp Ioicked in place. Next, referring to Figure 12, the

di sl ocation preventive nenber 200 of the shoe portion will be descri bed.
The shoe portion 1% &K 2RI ReRhel CERATRE 393 IR t R hetasénef ul trasonic
waves, becoming integrated with the casing 103, Figure 12 . Y -43
sequent i aitgtd I%us‘? rEE the TBhA t‘?%sm%‘l%a‘?’he'isho'g“epo??i’%ﬁ l%05 before it

is wel ded, wherej are side view, .front view bottom

s d. d
view, t o&%i%ﬁ@vhﬁ%é ?‘é’a& vzfr?av?,l? 2‘2%%3?%?3‘?—“&%11 P43 FSVPFFustrates t he

of orenenty te rt i . Dr i 1059 of the shoe
pottion %gé)r%ﬂedf%?%urgr%(g%&ﬁ%%% :‘?(ejlsgt%z&dl ST ocagl%h %r evention nenber
200. The gl o0l eghPOrdd Hed 0ba Ansh PEES SEREmBEANSoA OpPebLh¥shiat ed in Figure
12(f) are disposed at the bottom portion of an area A shown in Figure
12{d}, anthd henklj skotet iyt eMmedit | et nefbetie 280r i vénist s at gdoinn Fi gure
12(g) is disposed in an area B shown in Figure 12(d). In other words, the
former twearhitdethatdwrsizie; | amependeant ydilsppessé@dsonadi hberent areas A
and B, respectively. Wen the ink container is further inserted fromthe
state V {R diree Firectir thatalvAredt jurandla tae paotecbeon 3 or 23,

whi ch is provided on the ink container on the dowstreamside relative to
the i nsert$%d WreRctidnink FRPEIHReBNt at® WREATERR ARBPen@fAti oned

oo ocat i gl BLeYertiye RIver 200 (ELU pg12(0)), et (he tigof it arm
({3 orner Temm e e BOU 363, LY LherRLIBKECRRKLL AR, (1 ol ection 3
portion, MhhEPisssPrayigded @diiherdi ot &h€into which the

tapping pipe 107 (Bk) of the ink jet unit 101 is

inserted; a rib 15 that projects around the ink

delivery port 28; slanted portions l4a and 14b that

connect the ink delivery port 8 and the rib 35.

Further, a rib 12 is provided on a part of the lateral

surface, on the tab 4a side of the ink container 1.

This rib 12 serves to prevent the erroneous ink

container 1 installation, in coordination with a notch

112 provided on a front plate 113 of the accommodating

portion 11 of the ink jet unit 10l1. This rib 12 is

also used as a guide for installing the ink container

1.
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z ~ BAR ~ -44 dislocation preventive nenber 200, and then, the ink %1
gi'ven

container inserting operation ends at this point. The arm portion i
the configuration described in the foregoing because of the foll ow ng
reasons: when the ink container is pulled out, the steeply inclined portion
gives the user a feel of resistance, which is felt as a feel of assurance
that the ink container has definitely conme out; and this arm configuration
prevents the ink container fron1beip@%1nadvertently di sl ocat ed. These
portions that fix the position of the ink container, and click when the ink
container is inserted, and the nmenber that prevents the dislocation of the
i nk container, and clicks when the ink container is renoved, are separately

di sposed in diffENfﬂgréﬁ%Z;A{H@ﬁvéﬁﬁqgﬁOagestﬁgtopiﬁgﬁstgg the present

i nvention can be acco ed wth the use of an extrenely small structure,

in Corfpardésqfqrwié@ {8 DioFnst réetucents vwhi ehet DErecpAthigBY .and menbers
are di sposed together. The height of the front plate 113 fromits bottom

edge to tHiRedvir c0aee Ihredsntpiivshtide! ys 2@apttouldheyfront plate 113
contacts a part of the ink container when the ink container is installed,
and a heighiedt igherwlid@mnen ik heuphl y g esenbedi f hecalhafgernstal | the ink
cont ai ner, whereas when the height of the front plate 113 is | ower than
thi s hei gtalledeinikdelivering membenk ¢epatipphed efsbvadaed properly
function as the ink container supporting nenber after the ink container is
i nstal | ecEip@xtis pERTEIad vithie rBpesifbwiehivERkNEePPYEAP port of the ink

container and the in tqgginﬁ.éﬁﬁtion of the ink jet unit are connected.
Fi gure 1FPEFARING e L[S WUFTRPEhe col or ink container 21 is

connected, and thQNﬁgﬁEt§%p£ﬁfsdéPi§e§?ﬁ§ #ﬁwE?LCQOLQ% Q%gg?o%gk cont ai ner

is connected. Referring I'gure appi ng 6| of the ink

jet unit H01. 1S, i0S8f tiechdied NEibEK £9NLALDEG 4! tRrough the ink delivery
port 28Yﬁﬁgblﬁén%ressed upon the ?nk de%?%ergenenber 27Y. The ink delivery

nmenber 2% £Of@riS€StRabUbHbeink EbALAINnER tBainktatavdelihi g |y deliver
the ink wthin the ink absorbing material 26 of the ink container, only in
1 one di rectammer ttiadt i she cbibmdleld Yheart he pnkstefpupgnpahiel on 107 cones
in contact with the ink delivery nmenber 27, high and | ow dens~ay regi ons
are generfikterregherpef @eki veppingnbére2dn phenvecrgdimgt head he ink
within the ink absorbing material to flow toward the ink tapping pipe. As a
resul t, t$ed¢kndereRatyseciri i ehehlesstatroP€dPeFRE i nk tappi ng portions

107M and 107C are in contact wth.the ink_deliver er 27 in the sane
manner . Sﬁﬂm%r?ﬁﬁeénk Bﬁgaﬁﬁg$l£%tVn§F&IP@de#%eFﬁégfgglﬁﬁﬁ'unit in such a
manner asiggégiigggon method in accordance with the present
invention.

The ink delivering member described-in the
foregoing takes a form such as that of an ink
delivering member 7 illustrated in Figure 3(a). In
the present invention, it is preferred that the ink
delivering member 7 disposed between the ink absorbing
material 6 and ink delivery port 8 as shown in this
drawing is constituted of ink absorbing material, and
that the bundled fiber is placed at least on the
surface that faces the ink container. However, it may

be constituted of only ink absorbing material such as

sponge, without the addition of the bundled fiber.



2 1 MAR 2002 -46 hereinbefore, it can be sinply and surely install ei ,Adﬂio
since it is installed through the rotary notion, the space required % h@”ﬂ
installation can be mnimzed, and its projection area can be reduced. As a
result, the apparatus can be downsi zed w thout sacrificing the ink

capacity. The ribs provided on the ink container on the surroundi ng area of
the ink delivery port are subjected to the pressure fromthe shoe portion
105, being pressured onto the el asti,g _nenmber di sposed on the bottom surface
of the ink jet unit, and as it is pressured, it conpresses the elastic

menber 103, preventing the ink fromleaking therefrom The elastic nenber

108 is provided with rib 108r. This rib 108r is |ocated on the surface

whi ch copR$+hBrCORhaglkawirt kot Reppdlct @helridk deidiwsring i fe@bapr essed by

the pressure fromthe ink container, it assures the airtight contact

bet ween t7heni kkej ehkUkichtanteal ,ast ismprediemd G8miNext9 iHe rib structure

for inproving the airtightness of the elastic nenber will be described.

Ref erri ngrbeilBiedur er2driagr énevaadc & nomdie irdsdefecvepmat 29rén el astic
menber. A rib 108r is provided on elastic nenber 108a, on the side facing
the casi Bg 208 aasdisedles EFdaddd N GOUHEE G LIHE PRAEVESE and casi ng

| 03. The ink container is provided with a container_rib 35Y on the side

facing t k8eeladeraate 582 Ofa thas It GOKTIRRI T s  x ~ BAR z~na
-47 installed .into the i.nk jet head, .the. el.asti  108a is conpressed
agai nst ORESHAR dGnP Pﬁé;&e%dml & P& r%fd.et% Jilfwl sgtd)g?%% ed, the deforned
portion i || AN Weis hemhace formed (on both sides of the
ribs) bef%ggﬁctqurﬁglfoéﬁﬂgﬁgn%gﬁ{alner rﬁk 35Y. Therefore, the elastic

nmenber 108a can beegasi lheL MK efSed, ¥ithd Neehibdr CPNL 8i 8T 16an be snoothly
installed or renoved. In this enbodi nent, the rubber thickness of the

el astic eEiAngl@@abes tHAvTACAVdYs i f10f towhy dndon@n at the rib
portion, and the overall thickness is 2.4 mm The height of the ink

cont ai nedimdrtion). @mimirAsHicy dnbeodintent Al 1€ odel hreersashec imknrber 108a,
chl ori nated butyl rubber having a rubber hardness of 40 is enpl oyed.
However, fgidn ddve dumbbebscERDVS mateniasustoraed Haeethl s may be enpl oyed.
In this enbodi nent, the rib configuration is such that they are provided on
the casi ¢ SiVFY% P e %l astic nember, and al so, on.the ink container. Any
rib configuration as_lit offers a i,nto which the

i s .acceptable as |lon spac
el astic nenber ca#qughﬁﬁ(ﬁﬁhﬂéaﬁﬁﬁﬁw 5-???%§P}ﬁge§a§ﬁgﬁa difi cati ons,
wher e N dhd TS k0 et YUk Sl dadd Pt ID3o 15 PhoALARs N che casing side
to permt eformation of "the el asti ¢ nenber. i'gure 15 1s a transparent
vi ew showig ddriRRS IddHidn '&t HAON Dt ¥68Pal A8 | Bnd08E Of the
compressed into the storing portion. As for the ink
J absorbing material, sponge or the like, for example,
can be listed.
The ink delivering member 7 is fixed to a
holder portion of the ink jet unit, and remains
pressed upon the compressed ink absorbing material 6
stored in the ink storing portion, keeping the ink
absorbing material 6 compressed at the contact point.
This deformation boosts the capillary force, enabling
the ink absorbing material 6 to collect the ink into

the adjacent area of the ink delivering member 7.

Thus, even when the recording head and ink



21 MAR 2002 -48 elastic menber 108a illustrated in Figure 14 and the_rib
35Y of the ink container, as seen fromthe ink container side. The r$ b MAR2002
of the elastic nmenber is at a |location corresponding to the ink container
rib 35Y, and their central axes are deviated fromeach other less than 1.2
mm This is the amount of deviation that can afford the airtightness. It is
preferable for the anmount of deviation to be 0.3 nmor less. Fiyure 16 is a
general oblique view of a typical inkyjet recording apparatus usable with
the ink jet unit in accordance with the present invention. This recording
apparatus |401 records inmages by ejecting the ink onto a piece of recording
material 1402. Figures 17 and 18 illustrate how the ink container, which is
a col or iddnttoiiér nere i gepdnstadskromn seaxishahged, ahenéfEncaentf erence
nunmeral 1501 designates an ink jet unit; 1502, a color ink container; and
1503 desiammaes ef btrekinhkigontwayerava jabke1¥oj thasinkt es how the col or
ink container is renoved. First, the user hooks his finger on the tab of
the ink chtBverin@meeTReT 7 + VTP 2% f PBRESSPAeC| 5B8eRPAGAFE from t he
ink jet unit, as, shown_ in Fﬁgure 7%a) Thent t he gsgr can pull it out by
pul |'i ng i UpR@r ik adeShRm T4 $?%ﬁ £ 17(B%. tBR {RE 88ALVEFY, when the user

wants to 2 1 _~0R 20az -49 install_ i e Lpse col.or. ink container
1502 i nt P¥he ?Jnék]e] e?n%rﬁlfe‘i%%ﬁl!? o%%l%ﬁ%gﬁi %ggnéﬁ.d??ggt |88r11?1gas shown in
Figure 18(a)..and pushes it in, as shown in Figure 18(b). The ink jet unit
to be installed into the ink jet recording apparatus in accordance with the

present invention payrRkerJi ¥8PeA €RBf LaUb2hLAR BHAR asgt Rexone shown in
Figure 19, in which, as a locking lever 1704 is rel eased as shown in Figure

19(a), theonbelgernite ld&dnedted candednt onkepabange, i8S shown in Figure
19(b). In this enbodi nent, when the ink container is
established, it enhances the ink flow toward the ink
delivering member 7, preventing the ink flow
interruption, and reducing thereby the amount of the
ink left unused; ‘therefore, the ratio of the usable
ink stored in the ink container improves.

When the ink absorbing material is stored
compressed in the ink storing portion, the ink
absorbing material remains pressed upon the ink
delivering member, being deformed. Therefore, the
employment of the structure such as the one
illustrated in Figure 3(a), #n which the ink
delivering member is pressed upon the ink absorbing
material, further deforms the ink absorbing material
in the area next to the contact point; therefore, more
ink is collected in the area next to the contact
point.

When ink absorbing material that is less

compressible during its placement into the ink storing

portion, or has a smaller elastic coefficient, is



inserted into, or pulled out of, the ink jet unit, it is rotated in fhe
direction perpendicular to the carriage novenent, using_the bottom pb?t*%mz
of the ink container acconmpdati ng portion of the casing as a guide.
Therefore, the space that the ink jet unit occupies in the apparatus can be
reduced. In particular, the space required for connecting the ink container
to the recording head can be reduced; in other words, the projection area

of the ink container relative to theJdygpttom surface of the recording
apparatus can be reduced. Further, the ink container al one can be

exchanged, leaving the ink jet unit on the main assenbly of the carriage,

whi ch makes this exchangi ng nethod user friendly. 21 MAR 20p2 -50

Furt her, tdwgreyadde provdisdedefrerded dasi nghe timk gleldiveripogti on, which is
shaped and di sposed so as to guide rotatively the ink container into the

i nk cont aineswbeat conTisd dtd Tep geey tirgre " diftk tink sHroPuy oretewieh generates
the feel of resistance when the ink container is inserted into_the ink

cont ai ner sdowtoddid igpeRsERinhadsial dpropdlamrier®edcl i cki ng

feel can be given to the user. Further, a nenber which divides the ink

cont ai ner %R CEHAREY PG g it dt° 1 Rt CNRSe T W R areas i s

provided in the ink ,cont accompdat i ng?rﬁorti on; therffore, a

conbi nation of a pl iy & qqlg}rhgltbee%gn_an e Tk dn %ﬁ%’é’?%,o?§pi cally, the
conbi nat | q’krﬁésé)é}? it}ltf]cﬁk.rﬁéﬁﬁscg:'ﬁaac;:”aer PN &L Bfe | fia ogﬁgjcner, can be

nount ed on e sane | jet unit. Further, the substantiall

T-shaped. pgidid PR ltHe gisad i dind €oride i Hiaipedyspage of the color

i nk container that supplies different inks to the color ink jet heads, for
exanpl e, aisd®asd ghese thPenioidd Nveting enshios £conto t BRe CoOfikai ner .
Further, the ink delivery ports, fromeach of which one of three color inks
i s deliveragbdnbire meeworidingdaadht & ehilglsgmo seohttaoseptessheepoi nt at

whi ch each ink storing portion is in contact with the other two ink storing
portions; adrerkd genendedpace required for connecting the ink container to
the x ~ MAC 20~z -51 recording head can be reduced, Further, where the

i nk container is i ¥R HhtPIHELrhK EOnERE ersackbniBBatPlg portion, it

is put through the rotative novenent. about the guide. portion of the casing,
and the irﬂ?l{geﬁ‘?‘?%rr rPRAT TS 4 n@%oﬂf’a?ﬁ’e?gi%“%f{‘/g% the conical surface

that taperg,|JWplfhe {PTELOlEs P SPALE T POM " #0ohOEnkBGELLRGA! e T Nk

container 1nto e casing can b
orifices of the recording head or the lack of ink

supply to the ejection orifices is prevented by
maintaining a proper balance in the water head

) pressure at the ejection orifice portion of the
recording apparatus. In order to stabilize the ink
jet recording apparatus perfoermance, it is necessary
to maintain a negative pressure in the ink supplied to
the ink jet recording head (generally, no more than 0O
mmAq and no less than -150 mmAq, preferably, no more
than -30 mmAq and no less than -100 mmAq).

As the ink jet recording head and ink

container are connected, the filter in the ink jet
recording head makes airtight contact with the ink

delivering member, generating a predetermined contact



Further, the ink storing portions are not arranged in parallel; therefore,
the projection area of the ink container can be reduced. Further, t hé 1i MAR 2002
cont ai ner portion, which cones in contact with resistance generating
portion of the shoe portion provided within the casing of the ink jet unit
when the ink container is inserted into the ink contai ner accommpdati ng
portion of the ink jet unit, is the ink container corner |ocated on the

si de opposite to where the ink dehjéggy port is located; therefore, the
space required for inserting or renoving the ink container is reduced.
Further, the ink container is given a stepped-up configuration on the
upstream side relative to the inserting direction; therefore, the ink
capaci ty .S JddiGleased. To sumup, according to the present invention, a
plurality of 1nk containers are not r ~~ ~ ~~~a -52 arranged in parall el
on the ink jet unifyid heodasdt pdufs 18 iagféaksd bhatnés, bl ack, yellow,
magenta, and cyan inks, can be stored in a space saving single unit,

wi t hout medugithahenachretiapting tgeertinda clapaci tlye tédeondemgcan easily
install or remove the ink container, and can reliably confirmthe

conpl et i dreac¥, tdmel sucsesdfwithastidtand¢oniremdthdieeyterngdl space rel ative
to the nmain assenbly of the carriage can be efficiently utilized. Wth the
use of sgeirfacs gf é%dq%mWrMWaksp?%‘ﬂ'ﬁ?%gaﬁﬁénﬁtbs on the

el astic nenbEr, the airtightness of the_&oint gortion is jnproved and

secur ed, T ZRCHHE e dd nend KRS oP b 3B SR nPhr ¥RASRhen the ink
t ai i s .nstall ; ed d tl the ink f
it cumvertig The RRAC S FATE G o sTom SreoreirebhedE byt ace, on

€ Pprovi si'on be<Bh The surface, on

L% AR IR R iy S AL o e 0 e 1

absor bi ng ma romthe surface on In Ivery port is

| ocat ed; dHArHiUEL, trat SiPOSEAD| Sefth REOVERE PRk BK1 €0BLGI ner in which the
ink is prevented fromconcentrating to a certain portion of the ink

absorbi ngpdmderial. Since the ink concentration is elimnated, it is

possi ble to provide an ink container capable of inproving the ink delivery
efficiency. Furthéethis tcommeostoh| er¢eates oamdinknfiiok pa2safAR 2~2

that extends from the porous member within the ink
container to the ink importing portion on the
recording head side, through the ink delivering
member, enabling the ink to be delivered to the
recording head.

) Further, an O-ring is disposed between the
recording head and ink container, so that the ink flow
passage, which is established as the ink importing
portion and ink delivery port are connected, can be
maintained airtight. 1In addition to preventing the
ink leak at the junction, it can also minimize the ink
evaporation at the junction. Examples of a preferable
sealing member such as this one will be described
later.

The ink delivering member 7 is normally

constituted of bundled fiber. As to the appropriate



-53 contai ner capable of preventing the ink fromleaking out of the ink
delivery port even when the anbient conditions vary. Wiile the i nvenZiloMAR 2002
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 nodifications or changes as may cone within the purposes of the

i nprovenents or the scope of the following clainms. An ink container
conprising a plurality of ink storing portions for storing one of a

plurality of types of ink to be supp Ped to a col or recordi ng head; wherein
the internal space of the ink container is divided wth a substantially
T-shaped partitioning wall so that at |east three types of ink can be

st or ed. f%%?%hﬁg%g%§%1C1§ %yggt&r'Ahgpgﬂtiﬁgl B%Ql% &an i i ~k contai ner

to an ink nt a au’ink jef Tec i Ng appar atus, wherein

said ink ] 1L LS Proyi Lt h | hehehead, [ i ving
portion, %?%y?ﬁéglgﬁea g%%?%%?g%Fthﬁyg?EEQ?deink j§?%U%PFf{?%f recei vi ng

ink from gehdihpkeCONtAI HEheraRoBENi tHel REEBEIBTEH sA praFeyixd®y and a front
side, when it is nmounted in said ink jet recording apparatus, to permt

mount i ng- egdgeneHahi 8§10 s8aBlenkgadntai rae dakat awd ddspdiad; iank jet unit,
and a cover provided at |least at a corner portion between the top side and
a rear sigeefiaBabawi hgvealgofigwattabildtyurgi ng said i nk contai ner
downwardl y; characterized in Lhat said ink container is mounted while a
corner portion of 3ai 8ornkR eohtarihen Berweenezmisdngumhedd®emMr a rear side
is slidin contact with said urging neans_and_whi|e a corner. po=tion of
saird ink EeﬁtHPHBFiBétRé%ntaengﬁFQEPHéeaﬁﬁVeé RSt ¥&HEEPdd it slid toward a
front Sid%hgfi%ﬁigohggckegngggtignggggE%iHywh%gd%nhaving a
small ink contact angle is preferred. It is possible
to use even a material such as so-called Teflon group
material that displays a large ink contact angle, as
long as it is treated to give it hydrophilicity.
However, in consideration of a number of manufacturing
steps to be increased for giving the hydrophilicity,
and the resultant produce_cost increase, the material
that displays the small contact angle is preferable.

As for the fiber material other than those
described previously, fiber material such as metallic
fiber, glass fiber, carbon fiber, or the like may be
employed. These materials may be mixed with the
previously mentioned materials.

Since the ink delivering member constitutes a
part of the ink flow passage, it must be given such
properties that allow the ink to be delivered only in
one direction. Also, since it presses upon the ink

receiving portion of the recording head, its must be

given physical strength for maintaining its shape;



J inner bottomsurface of said ink jet unit_ 2_ A nethod according to C aim
1, wherein a front inner surface of said ink jet unit has arib havﬂﬂg”&R 2002
vertical surface) and said xib is contacted to a front side of said ink
contai ner when said ink container i5 nounted thereto. 3_ A nmethod according
to daim1l or ~, wherein when said ink contai aer has been nounted'to said
ink jet unit, the urging portion urges dowwardly said ink contai ner so as
to urge an ink supply port of said ink container to said ink receiving
portion, ana an inner 21 LIAR 20013L-55 -rear s~.de of said ink jet unit
is contacted to a top portion of a rear side of said ink container, and a
rib of said ink jet unit is cantacted to a bottom portion of a front side
of said ink caontainer so .as to correctly position i d ink container
relative ttt’(?r%iocfel'nlézrieetflg’r‘ﬁrt marerg tlrFocPraec%eolfra%éngt? DY airu~l, wherein
sai d i”-%dﬂﬁfg% ner 3s nounted inclinedly to said ink jet unit, and then is
rotated to correctly position it, and wherein in the inclined state, 2n
ang7. e of the inclialifhieicn For Mot rmthils Motk aseoedi Ngnie Caim 1,
wherein said ink container 1s provided wth an ink supply port for fluid
conmuni Cafs Ahalitil S@idhd e LM IMhP UL i1He BBk Sandkeépkasupply port has
an i nside open~.ng portion and an outsi de opening portion having a

ci rct xnf ettt icndtengidds igeami gl ivatind ndmebénsigetpeni ng porti on,
and said inside opening portion and said outside opening portion are
conncot ~chimtiigiiniesd mtveear eche Gfoyemarktiaedinfilfer det achabl y nounti ng
an ink container and detachably nountable to an ink jet recording

appar at upreuMdsd simdgheniin kK BrAr tHidrd : PRFt 1 emeadRt yte of Bt ed i nk recei vi ng
portion for receiving ink fromsaid 5nk container; an opening fornmed over a

top si de Sfid veFimshmemRRE - WwiP® tthiss mRiR et &Y d Rnk jet recording
apparat us,, t erm t_ nmount i ng-and- nting of said.ink container relative
to said i?klcfggfe%i?f, o cf’b%% %F?R/i 'gigéja'f‘mlg%s‘%e%fr%d(:orner portion between
the top si iﬁnq ' ald; havd i 0. rging said ink

] et heapl;si:lufa&ﬁc a’r ia?bg gfra%linse ed on & r%rpn?f%g%?g%ﬁrﬁ?g%ééoﬁhéai dink jet unit
and havi NG & 08l o £ WH&Ckhickness of the fiber strand, a

thickness of no less than 0.01 mm is preferable, in
view of the employed structure in which the ink
delivering member is constituted of the bundled fiber.

Further, as means for keeping the fiber
material bundled, there is a method in which the fiber
material is hardened, at the circumference of the
bundled fiber material, with bonding material of resin
(binder). The application of this method forms a
hardened portion at the peripheral portion of the ink
delivering member.

As for the resin that is impregnated from the
periphery of the bundled fiber material, polyurethane
of polyester polyol, or the binder of melamine group
(if suitable), may be used.

As means for forming a hard shell that keeps

the fiber material permanently bundled, in addition to



21 SAAR 2002 - 56 7. An ink jet unit a~cvrding tv Caim®6) wherein _said
cover is provided with a retaining nenber. 8- An ink jet unit accoraﬂnﬂAdeW
Claim6, further conprising a partition therein for defining two chanbers,
one of which is for a black ink container, and the other of which is fox a
color ink container containing yellow cyan and magenta inks. 9. An ink jet
unit according to Caim8, wherein a front side of the chanber. for the
black ink is partly cut away. 10. An3pnk jet unit according to C aim 6,
wherein an elastic nmenber is provided around said ink receiving portion on
an inner bottomsurface of said ink jet unit. 11. An ink jet Lmt aGCOrding
to daim6, wherein said ink container is ni,ounted inr_linpdly to said ink
jet unit,tpadakEbeamkattiohatiesetbodoinewhlighptbet resint biadérwhier ei n sai d
~t~op side and front side have such respective partial' walls that in the

i ncl i ned stete, aadififigkentf mekbodnsiynaei eppileysd. 48 ¥RiCBRn i nk contai ner
mountable to an ink jet unit which has an ink jet.head, an_ink receiving
portion. peetjoscpedssprar dBy3PPdHean tPnA¥sesihe ReZ18heZ 3ot t om side in an
using state, for receivi=~g.n fn%nlsai inklcon i&&&, and an. opening
formed ovBPTAiPBpOE gBeaRHNdLrAoAtPETdEN TR it TS MOMted in Said ink jet
recordi ng_ apparatus, .to perm.t  mounting-andsde i i.d jnk
containerlP§E§F§v8§t3°§§?89i?nﬁéf tsbﬁ?%f gﬁ% §%%%§5$€6$%§§ge )gt | east at

a corner partion hst ;{ﬁ%ﬂ h?c;gtae?%nlscin%%t%r}qaq rear side, and a rib provided

on a front 7i nner ‘surface o Jjet unit and having a verti cal

surface, said ink gaNkRNehseOMR ke thetho@ EnVRMiZH2 naxd@ an air vent
for fluid conmmuni cati on between an i nside of said i nk contai ner and

anbi ence; sa@1i1nkK sS#pRMedROfthef ®indREeicamPpaannpredrateid/iatg qrogtion in
fluid conmunication with the ink _ jet head; and wherein said ink supply
port is feamedtimeaasotthemfdibee dis deindliedk cdm daphirastt.a iposition
deviated toward a rear side when it is in use 13. An ink container
accor di ng the CasiemcoE?2 thieymetdiod dmpmitsidy @ Frife@ntorEowRrigg ear si de of
said ink container, for contactiniito a rear side of said ink jet unit. 14.
An ink. coRtETHSL d&cSmPleyad tQ HKeaPLEhewidRa T MakeF i3k jet unit is
provi ded with an it K j.et neléiT retaini n%manber AN sn%;S i.nk container is
provi ded WSS G @Y g PRI S ST Ry TR c~ber .

placed over the temporarily bundled fiber material

while giving uniform strength to the fiber bundle,

which complicates the manufacturing process.

Therefore, the structure comprising the hard shell is

J considered preferable.
As to the method for bundling the fiber

material, it is not limited 4o the aforementioned

structures and methods. Any method or structure is

acceptable as long as it enables the fiber bundle to

convey the ink only in one direction, and as long as

it does not cause the fiber bundle deformation, which

might prevent the ink delivery or cause non-uniform

ink delivery, when the fiber bundle is pressed against

the ink importing portion of the recording head.

Referring to Figure 3(d), ribs 13 are



15. An ink container according to Claim12) wherein said ink jet unit is
provided with a partition for defining two chanbers therein, one of &fi MAR 2002
is for t a single color ink container and is provided with a cut-away
portion, said ink container has a projection engageabLe with said cut-away
portion_ i6. An ink container according to Caim 11, wherein said inl~
container is provided with an ink supply port for fluid comunication with
said ink receiving portion, and sai @33rk supply port has an inside opening
portion and an outside opening poztion having a circunferential |ength

| arger than that of the inside opening portion, and said inside opening
portion and said outside opening portion are connected by inclined surface.
X ~ MaR Z@iZposg&d OR7thentopk MesWea Aed laSdchdinFarded &Mt z, wherein top

side of said ink container is prqvided with an operatin ortion used when
sai d i nk &H8YacTertes anBarteFeIPigesoaieadt i’%. s;?r?qeaneg:d%teé’i ner according

to Claim1lZ, wherein further conpri.si.n rti,tion therein far, defining
two chamb&fé§, 16‘1"Feaglsc\ﬁﬁi15‘ﬁ p@%ﬁgﬁa& B %5’% :%%ke E8% BT St &1 ng bl ack
i nk, and the .qt her,_of. i .S f Qr ol kg € tqhﬂgr:éﬁgp {.ni ng yel | ow,
cyan and tr?aéé(r%llgae i3n SJT.SW%Q% r?%idn%nc?):rrl%ai ner accor I ng {6 allfndI[IB, wher ein

sa~_d inkgg@atainer is partitioned for containing yLIlow cyan and nagenta
i nks separately therein, and ink supply ports are forned in a bottom side

of the ink containgl calrtaiRO0Yonsaidedatidined st @iplcth &d eRitedintiherhen it is
in use. Z0. psl ink container according to Claim 12, wherein said ink

cont ai ner the She&puwontlay nexpddchecthsdtona spositatowhein diee hadfnetthe t ot al hei ght
thereof to expand an inner volume, 21. An ink container acCOrding to Claim
| z, wher eiperddiod 23k oforba® ek lrentaigiede domsls ey dantact macth on of
expansion toward the top side_ 22. An ink contai ner according to Caim12,

further céher ieforguentispnessdamited Prdicn 1092 mreidedPn he i nk
th in. . An ink t ai di t o, imJa12, furth i si
k. absor 19 e S P Ut iy e Joh S 10 A ot 1 ol ot

said ink E&p?égfgié%%éidykduaf¥&I%ﬂ%fégééé é%%ing the ink
container insertion. As soon as the corner portion 2a
engages with the pressing means 105b provided on the
shoe portion 105, the feel of resistance instantly
disappears, and at the same time, the user feels a
"click" in his hand, confirming that insertion has

) been properly completed. this pressing means 105b

generates a downward force that presses the ink
container 1 downward, further securing the inserted
ink container 1.

The aforementioned ridge 3a engages with the
dislocation preventive member 105c, preventing the ink
jet unit from becoming dislocated. The dislocation
preventive member 3a is also disposed on the shoe
portion 105 provided on the ink jet unit 101, at a
location different from where the aforementioned 105a

is disposed.



24, An ink container nmountable to an ink jet unit which has an ink jet

head, an ink receiving portion, projected upwardly from an inner surd haARofo0?
a bottomside in an using state) for receiving ink fromsaid ink container,
and an opening forned over a top side end a front side, when it is nounted
in said ink jet recording apparatus, to permt nounting-and-d~nounting of
said in~c container relative to said ink jet unit) and a coyer provided at

| east at a corner portion between thegstop side and a rear side, and arib
provided on a front inner surface of said ink jet unit and having a
vertical surface, said ink container conprising: an air vent for fluid
comuni cati on between an inside of said ink container and anbi ence; an ink
supply pozt far rerkévéhgnaficaktreféegtagoporheonrenehtui d conmuni cation
with the ink jet head; and a top side engagi ng port~.on, provided on a top
si de adj atevéntiomarsscbleas $paceosdutngt entdheucbvehatatpeckiseg portion for
facilitating nounting and denounting of said ink container relative to said
ink jet umdR;ralbepiyneanfbrBntha BAEEGPYTpERKI 6ANtAdNAEent a front side, for
sliding contact with an inner_bottomsurface of said ink jet unit; wherein
at Teast hn?%EFlg?delﬁfagﬁPBp}hﬁhEGnFBFﬁBﬁhl§thEPWHéBaF6°Bx6§nd toward t he
top side. further coc~prising a

5. d 3
proj ecti o ﬁg ﬁﬁgp?%a?gog%gl%fagg?gogﬂk@g8 éﬁhgrané PTESREESting to a rear
si de of Sxﬁ{egnla”&bﬁtak'”ra shée pNPR: 8821 05 6%mcl QheAPlanEm%%E;t ai ner

accordi ng arm 2 erern saird rnk supp ormed in a bottom
side of sghdrbgk; ConLahOelzhtd1Pashl b@?t@!%&hahﬁﬁlehg%hg 3£ @fle Si de when
itis in use. An ink jet unit according to daim1l0, mhereln sai d

el astic rrgmaeéohﬁapﬁew defawch8 2elthbhkenBirbokti @hdf @eleng the ink
receiving portion, and said ink container is prOV|ded with arib. 28. An

i nk jet udislecgbidhngréveftarven p6rtbar ehatsgedetrialtebettween the el astic
menber and ink receiving portion is |located at |ocation correspondent to a
| ocati on phettivai Geeli pfbrerdstanhe whenctheainr cantadxest iirs nenber i s

| ocated. . A .A% A& 9. A92
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horizontally extend are provided on the interior
surface of the ink container, forming a predetermined
amount of space between the interior surface of the
ink container and the ink absorbing material.

) It should be noted that this ink container 1
is formed so that the ink delivery port 8 is disposed
on one side of the bottom surface of the ink
container. Therefore, the ink absorbing material is
liable to adhere airtightly to the other side of the
bottom surface of the ink container. When the ink
absorbing material adheres airtightly to the bottom
surface of the ink container, the ink is liable to be
collected thereto, and when collected, it is liable to
leak out of the ink delivery port or air vent,

depending on the orientation of the ink container. In
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the supporting member 9) allows the ink delivery port
8 and air vent 5 to be connected with an air layer.

With the presence of such an air layer that
connects the internal space of the ink container to
the outside;

firstly, when the sealing member, which seals
the ink delivery port during-the commercial
distribution of the ink container, is peeled off, the
ink is prevented from blowing out, or leaking, from
the ink delivery port:

secondly, even when the ambient temperature
of the ink container increases during a printing
operation, the ink is not going to be forced out; and

thirdly, the provision of the rib 30 prevents

the ink from collecting at the ink container bottom,



.?2.1' 2;
233333} 4<5) 6zup} xrmhc” Yl gb\ W] ] ca] ca] ca] ca] c] ca] ca] ca] ca] cal] ca] ca]zcga]L::I;R] (2;(22

LooRe: () 100k ()< SOLOVRE () - a10be (1o C o ¢ Alealea@lics
10944& () -1 L4109%H&' () - $10%&' () - Mef E-s 10%4& dL
gG‘lO?ﬂHdH&:()-FY,lO%m&:()-YLlO%H&'()-YlO%H&T()-
1%/(%2/?;41‘2&8(1)();%2- 10{%&;&_{()- Bi Hs 10(0)/4-36'— L" 19%5&' ()-9g n 10%&"()-
10! (, 109& () -! 10%§2&f()}?ﬁ}8;%§#géﬁ& E)-Z? 9 XJ}NV? :10%?&f()_Y 10 10
10" V¥ 109% & ()-y!) @ 10% " & ()-f!&"log)'"&' O e g (O Y
r. ' 0 O)-fIN10%"("& ()
10% & () -dPPERIAY - ah " Off &t 10f Vimpuouiyme: the ratigoRf(Fhs
usable ink.

Further, in order to reduce the projection
area of the ink container 1 relative to the recording
head, and at the same time, to increase the ink
capacity of the ink container 1, the surface area of
the bottom portion of the ink container 1 is reduced,
and at the same time, the height of the ink coeontainer
is increased; in other words, so-called aspect ratio
is increased to accomplish such objectives. In
addition, the ink container 1 is stepped substantially
at the middle to increase its ink capacity. This
stepped design gives such an effect that the ink
container appears to be an integrated part of the ink
jet unit after it is inserted in the unit.

As for the external dimension of the ink
container 1, excluding a top member 4, the height is
approximately 51.4 mm; depth at the top, approximately
38.4 mm; depth at the bottom, approximately 34.9 mm;
rib 12 depth, approximately 2.7 mm; width at the top,
approximately 16.9 mm; width at the bottom,
approximately 11.1 mm; and the height from the bottom
to a stepped portion is approximately 24.4 mm. In
other words, the ink container is shaped so as to
expand once in a slight step, substantially at the

halfway point between the top and bottom portions.

The ink container 1 and color ink container
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21, which comprise the aforementioned structure, are
installed into the ink jet unit 101, through rotary
motion caused by the multiple contacts between the ink
container and the portions of the casing, that is, the
top portion 114 of the top plate 113, the lateral
internal surface of the casing, and the like.

In order to save the space needed for
insertion, the ink container is inserted in such an
orientation that the ink container surface opposite to
the guide portion of the casing forms an angle (8 in
Figure 4) of 5° - 45°, relative to the casing surface
having the guide portion. When the angle falls
outside this range, the space needed for the insertion
is practically not different in comparison with that
needed if the ink container is linearly inserted from
above or sideways.

) Figures 4 - 10 illustrate a typical  ink
container installation sequence, in particular, for
the color ink container 21.

First, referring to Figure 4, the ink
container 21 is picked up by the tab portion, and is
inserted into the ink container accommodating portion,
as illustrated by a state I. At this time, the top
portion 114 of the front plate 113 is placed in
contact with a point (P1) of a lateral wall of the ink
container, being used as the guide, and one (P2) of

the bottom corners of the ink container is placed in
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contact with a lateral wall of the casing 103. Then,
the bottom corner P2 is gradually slid downward,
whereby the ink container is rotated about Pl1,
settling in a state illustrated in Figure 5. As the
bottom corner P2 is further slid downward, a state III
is realized (Figure 6).

It is extremely important, at this time, that
the user can feel with his hand that the ink container
is smoothly sliding. In this embodiment, this is
accomplished by giving an R-shape (approximately R3)
to the ink container corner (P2) that is abutted on
the lateral wall surface (rear side) of the casing
103. This provision of the R-shaped corner allows the
ink container to slide smoothly, being wvirtually
rotated about the contact point Pl established between
the ink container and the top portion 114 of the front

) plate 113; therefore, the ink container is smoothly
slid downward as the contact points Pl and P2 are
allowed to shift smoothly in.coordination, giving the
user a preferable feel of contact.

When the ink container is in the state III,
the other bottom corner portion P3 of the ink
container, which has reached the internal bottom
portion of the casing 103, is in contact with the
casing 103, and as the ink container is further
inserted, the slanted portion, which is formed so as

to continue from the R-shaped portion given to the
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other bottom corner P3, comes in contact with the
internal wall of the casing 103. In the Figure 6 that
illustrates the stage II1I, the ink tapping pipe 107Y
is ready to enter the ink delivery port of the ink
container (it should be noted that the ink tapping
pipe 1l07M is also ready to enter the ink delivery port
of the magenta ink container disposed next to the
vellow ink container). However, when the ink tapping
pipe 107 comprises the aforementioned ink delivering
member constituted of the fiber bundle, the fiber
bunidle is sometimes damaged through the friction
between the fiber bundle and ink delivery port;
therefore, it is preferable that the dimensions of the
casing and ink container are adjusted so that the ink
tapping pipe does not come in contact with the ink
delivery port of the ink container, in the state I1II,
) and a state IV, which will be described.
At this time, the tip of the ink tapping pipe
107 contacts the ink delivery port, but, since the
port is given the slanted surface as illustrated in
Figure 2(c), the insertion continues without a hitch.
Further, since the ink container goes through
the rotational movement during its installation, each
ink tapping pipe comes in contact with the
corresponding ink delivery port at a different time,

depending on where each ink delivery port is located;

therefore, the inclination of its slanted surface is
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rendered gentler in the order of its contact with the
corresponding ink tapping pipe. In other words, the
vellow and magenta ink containers are provided with a
slanted surface having substantially the same
inclination, and the slanted surface of the ink
delivery port of the cyan ink container is the most
inclined.

Since the ink delivery port portion is
provided with the slanted surface, and its inclination
is rendered gentler on the upstream side relative to
the direction in which the ink container is inserted
into the casing, and is rendered steeper on the
opposite side, the ink container can be rotated for
the installation, being disposed right next to the
port portion, and yet, without causing the ink tapping
pipe 107, which is to be connected to the ink
container while the ink container is rotatively
inserted in the casing, to interfere with the port
portion, and also, the ink delivery port portion can
be designed without being expanded more than an
ordinary one.

Now then, as the insertion is continued, the
bottom portion P3 of the ink container, at which the
ink container also comes in contact with the casing,
slides and shifts toward the font side, causing the
ink container to be inclined against the slanted

portion of a rib 115, which is provided on the casiné
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103, on the internal surface of the top portion 114.

At this time,~the top corner P5 of the ink
container, that is, the corner on the downstream side
relative to the vertical direction in which the ink
container is inserted, comes in contact with the top
end of the slanted portion provided on the shoe
portion 105, and begins to generate the insertion
resistive feel (state IV illustrated in Figure 7).

Referring to Figure 11, it shows the relation
displayed between the location of P5 and the insertion
resistive force during the ink container inserting
operation. In the states I - 11I, there is no
insertion resistive force since there is no contact
between P5 and the casing, as shown in the drawing,
and then, in the state IV and thereafter, the
resistance gradually increases.

) Figure 8 illustrates a state V in which the
insertion has gone further, and in this state, the
corner P5 is at a location where the insertion
resisting force is much larger than in the state 1V,
as Figure 11(b) shows. At this time, the ink
container is under a downward pressure effected by the
configuration of the slanted portion 105a.

In a state IV illustrated in Figure 9, the
ink container corner PS5 is near the end of its travel.

At this time, the insertion resisting force is the

highest as is evident from Figure 1l1(b).
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Then, as the ink container is further
inserted, a state VII illustrated in Figure 10 is
realized, completing the insertion; in other words,
the moment the ink container corner P5 finishes
traveling on the slanted portion 105a, it snappily
engages with the pressing means 105b. Since the
contact surface of the pressing means 105b is
horizontal, the feel of resistance having been felt up
to this point suddenly disappears at this moment, and
this sudden disappearance of the resistance is felt by
the user, with his hand, as a feel of the completion
of a successful installation.

At this time, projections 16 and 216 provided
on the ink container are snappily accelerated toward
the internal wall of the casing as they are released,
and when they collide with the wall, they generate a
) "clicking" sound, or a sure feel of clicking, which

adds to the feel of the successful completion of the
installation. Also at this time, the ink container is
pressed downward by the horizontal portion of the
pressing means, being surely locked in place.

Next, referring to Figure 12, the dislocation
preventive member 200 of the shoe portion will be
described.

The shoe portion 105 is fused to the casing
103 with the use of ultrasonic waves, becoming

integrated with the casing 103. Figure 12
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dislocation preventive member 200, and then, the ink
container inserting operation ends at this point.

The arm portion is given the configuration
described in the foregoing because of the following
reasons: when the ink container is pulled out, the
steeply inclined portion gives the user a feel of
resistance, which is felt as a feel of assurance that
the ink container has definitely come out; and this
arm configuration prevents the ink container from
being inadvertently dislocated.

These portions that fix the position of the
ink container, and click when the ink container is
inserted, and the member that prevents the dislocation
of the ink container, and clicks when the ink
container is removed, are separately disposed in
different locations; therefore, the objects of the
present invention can be accomplished with the use of
an extremely small structure, in comparison with the
prior structure in which these portions and hembers
are disposed together.

The height of the front plate 113 from its
bottom edge to the top edge 114 is approximately 22.0
mm. The front plate 113 contacts a part of the ink
container when the ink container is installed, and a
height higher than this height makes it difficult to
install the ink container, whereas when the height of

the front plate 113 is lower than this height, the ink
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front plate 113 cannot properly function as the ink
container supporting member after the ink container is
installed.
Next, Figure 13 illustrates how the ink
delivery port of the ink container and the ink tapping
portion of the ink jet unit are connected. Figure 13
refers to a case in which the color ink container 21
is connected, and the same applies to a case in which
the black ink container is connected.
Referring to Figure 13, the ink tapping pipe
107Y of the ink jet unit 101 is inserted in the ink
container 21 through the ink delivery port 28Y, being
pressed upon the ink delivery member 27Y. The ink
delivery member 27 comprises a bundle of fiber, so
that it can efficiently deliver the ink within the ink
absorbing material 26 of the ink container, only in
) one direction, that is, outward. When the ink tapping
portion 107 comes in contact with the ink delivery
member 27, high and low density regions are generated
in the ink delivery member 27, promoting further the
ink within the ink absorbing material to flow toward
the ink tapping pipe. As a result, the ink delivery
efficiency is improved. The ink tapping portions 107M
and 107C are in contact with the ink delivery member
27 in the same manner.

Since the ink container is installed in the

ink jet unit in such a manner as described
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hereinbefore, it can be simply and surely installed.
Also, since it is installed through the rotary motion,
the space required for the installation can be
minimized, and its projection area can be reduced. As
a result, the apparatus can be downsized without
sacrificing the ink capacity.

The ribs provided on the ink container on the
surrounding area of the ink delivery port are
subjected to the pressure from the shoe portion 105,
being pressured onto the elastic member disposed on
the bottom surface of the ink jet unit, and as it is
pressured, it compresses the elastic member 103,
preventing the ink from leaking therefrom. The
elastic member 108 is provided with rib 108r. This
rib 108r is located on the surface which comes in
contact with the ink jet unit, and as it is compressed

) by the pressure from the ink container, it assures the
airtight contact between the ink jet unit and elastic
member 108. Next, the rib structure for improving the
airtightness of the elastic member will be described.

Referring to Figure 13, a reference numeral
108a designates an elastic member. A rib 108r is
provided on elastic member 108a, on the side facing
the casing 103, and seals the gap between the ink
container 21 and casing 103. The ink container is
provided with a container rib 35Y on the side facing

the elastic member 108a. As the ink container 21 is
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installed into the ink jet head, the elastic member

108a is compressed against the ink container and is

deformed. As it is deformed, the deformed portion is
allowed to invade into the space formed (on both sides

of the ribs) between the rib 108r and container rib

35Y. Therefore, the elastic member 108a can be easily

compressed and the ink container can be smoothly

installed or removed.

In this embodiment, the rubber thickness of
the elastic member 108a is 1.0 mm at the flat portion,
1.4 mm at the rib portion, and the overall thickness
is 2.4 mm. The height of the ink container rib is 0.6
mm. As for the material for the elastic member 108a,
chlorinated butyl rubber having a rubber hardness of
40 is employed. However, silicon rubber, EPDM, or
various other materials may be employed.

! In this embodiment, the rib configuration is
such that they are provided on the casing side of the
elastic member, and also, on.the ink container. Any
rib configuration is acceptable as long as it offers a
space into which the elastic member can be deformed.
Figure 14 illustrates such modifications, wherein in
Figure 14 (b and c), a rib 103r is provided on the
casing side to permit deformation of the elastic
member.

Figure 15 is a transparent view showing the

positional relation between the rib 108r of the



"10%44& ()-L! (& "10%H& ()-L!& "10%CC& () - L uV40! @ 10%@8& ()- 10%4& () -
10944& ()-' - 1094& ()- 1ONANY 10NN 21 MAR 2002
TONMNM! N39* 109NN & () - g/ Ubr g\ =0! @ 10%4& ()- 10H 10H 10H 109%H4& () -

-10%4& ()-!"109%& ()-!"10%H& ()- WA<. =

10HH! (/ 109%4H& () -! " 109%4H& () - 10%4& ()-!; 10% H; H& () -

10944& () - 10944& () - dB=

10HH! ! " 10965& () - @1 109%& ()- ! i 109658&-() - Y- 109%6& () - (, 109%6& () -

elastic member 108a illustrated in Figure 14 and the
rib 35Y of the ink container, as seen from the ink
container side.

The rib 108r of the elastic member is at a
location corresponding to the ink container rib 35Y,
and their central axes are deviated from each other
less than 1.2 mm. This is the amount of deviation
that can afford the airtightness. It is preferable
for the amount of deviation to be 0.3 mm or less.

Fiyure 16 is a general oblique view of a
typical ink jet recording apparatus usable with the
ink jet unit in accordance with the present invention.
This recording apparatus 1401 records images by
ejecting the ink onto a piece of recording material
1402. Figures 17 and 18 illustrate how the ink
container, which is a color ink container in this

) case, is exchanged, wherein a reference numeral 1501
designates an ink jet unit; 1502, a color ink
container; and 1503 designates a black ink container.

Figure 17 illustrates how the color ink
container is removed. First, the user hooks his
finger on the tab of the ink container and pulls
toward the front side, locosening it from the ink jet
unit, as shown in Figure 17(a). Then, the user can
pull it out by pulling it upward, as shown in Figure

17(b).

On the contrary, when the user wants to
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install it, he inserts the color ink container 1502
into the ink jet unit 1501 from the diagonal
direction, as shown in Figure 18(a), and pushes it in,
as shown in Figure 18(b).

The ink jet unit to be installed into the ink
jet recording apparatus in accordance with the present
invention may be given a configuration such as the one
shown in Figure 19, in which, as a locking lever 1704
is released as shown in Figure 19(a), the whole unit
1701 can removed for exchange, as shown in Figure
19(b).

In this embodiment, when the ink container is
inserted into, or pulled out of, the ink jet unit, it
is rotated in the direction perpendicular to the
carriage movement, using the bottom portion of the ink
container accommodating portion of the casing as a

) guide. Therefore, the space that the ink jet unit
occupies in the apparatus can be reduced. In
particular, the space required for connecting the ink
container to the recording head can be reduced; in
other words, the projection area of the ink container
relative to the bottom surface of the recording
apparatus can be reduced.

Further, the ink container alone can be
exchanged, leaving the ink jet unit on the main

assembly of the carriage, which makes this exchanging

method user friendly.
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Further, there are provided in the casing,
the guiding portion, which is shaped and disposed so
as to guide rotatively the ink container into the ink
container accommodating portion; and the shoe portion,
which generates the feel of resistance when the ink
container is inserted into the ink container

| accommodating portion; therefore, a proper amount of
clicking feel can be given to the user.

Further, a member which divides the ink
container accommodating portion into at least two
separate areas is provided in the ink container
accommodating portion; therefore, a combination of a
plurality of exchangeable ink containers, typically,
the combination of one black ink container and one
color ink container, can be mounted on the same ink
jet unit.

Further, the substantially T-shaped.partition
wall is used to divide the internal space of the coloer
ink container that supplies different inks to the
color ink jet heads, for example, at least three types
of ink can be stored in the container.

Further, the ink delivery ports, from each of
which one of three color inks is delivered to the
recording head, are disposed close to the point at
which each ink storing portion is in contact with the
other two ink storing portions; therefore, the space

required for connecting the ink container to the
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recording head can be reduced.

Further, where the ink container is inserted
into the ink container accommodating portion, it is
put through the rotative movement about the guide
portion of the casing, and the ink delivery port of
the ink container is given the conical surface that
tapers inward; therefore, the space required for
inserting the ink container into the casing can be
reduced.

Further, the ink storing portions are not
arranged in parallel; therefore, the projection area
of the ink container can be reduced.

Further, the ink container portion, which
comes in contact with resistance generating portion of
+he shoe portion provided within the casing of the ink
jet unit when the ink container is inserted into the
ink container accommodating portion of the ink jet
unit, is the ink container corner located on the side
opposite to where the ink deldvery port is located;
therefore, the space required for inserting or
removing the ink container is reduced.

Further, the ink container is given a
stepped-up configuration on the upstream side relative
to the inserting direction; therefore, the ink
capacity is increased.

To sum up, according to the present

invention, a plurality of ink containers are not
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arranged in parallel on the ink jet unit; the basic
color printing inks, that is, black, yellow, magenta,
and cyan inks, can be stored in a space saving single
unit, without reducing inadvertently the ink capacity;
the user can easily install or remove the ink
container, and can reliably confirm the completion of
the successful installation; and the vertical space
relative to the main assembly of the carriage can be
efficiently utilized.

With the use of such a simple and inexpensive
method as providing the ribs on the elastic member,
the airtightness of the joint portion is improved and
secured, and at the same time, the load inevitably
imparted when the ink container is installed or
removed can be reduced,_ preventing the ink from
circumventing the junction.

) The provision of the ribs on the surface, on
which the ink delivery port is located, creates the
gap for keeping the ink absorbing material away from
the surface on which the ink delivery port is located;
therefore, it is possible to provide an ink container
in which the ink is prevented from concentrating to a
certain portion of the ink absorbing material.

Since the ink concentration is eliminated, it
is possible to provide an ink container capable of
improving the ink delivery efficiency.

Further, it is possible to provide an ink
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container capable of preventing the ink from leaking
out of the ink delivery port even when the ambient
conditions vary.

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.

An ink container comprising a plurality of
ink storing portions for stering one of a plurality of
types of ink to be supplied to a color recording head;
wherein the internal space of the ink container is
divided with a substantially T-shaped partitioning
wall so that at least three types of ink can be

stored.
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Claims
1. A mounting method of an ink container to an

ink jet unit mountable to an ink jet recording
apparatus, wherein said ink jet unit is provided with
an ink jet head, an ink receiving portion, provided at
a bottom portion of said ink jet unit, for receiving
ink from said ink container, an opening formed over a
top side and a front side, when it is mounted in said
ink jet recording apparatus, to permit mounting-and-
demounting of said ink container relative to said ink
jet unit, and a cover provided at least at a corner
portion between the top side and a rear side and
having urging means for urging said ink container
downwardly;

characterized in that

said ink container is mounted while a corner
portion of said ink container between a top surface
and a Tear side is slid in contact with said urging
means and while a corner portion of said ink container
between a front side and a bottom side is slid toward
a front side of said ink jet unit in contact with an
inner bottom surface of said ink jet unit.

2. A method according Lo Claim 1, wherein a
front inner surface of said ink jet unit has a rib
having a vertical surface, and said rib is contacted
to a fromt side of said ink container when said ink
container is mounted thereto.

3. A method according to Claim 1 or Z, wherein
when said ink container has been mounted to said ink
jet unit, the urging portion urges downwardly said ink
container so as to urge an ink supply port of said ink
container to said ink reéeiving portion, and an inner
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rear side of said ink jet unit is contacted to a top
portion of a rear side of said ink container, and a
rib of said ink jet unit is contacted to a bottom
portion of a front side of said ink container so as to
correctly positian said ink container relative to said
ink jet unit.

4. A method according to Claim 1, wherein said
ink container is mounted inclinedly to said ink jet
unit, and then is rotated to correctly position it,
and wherein in the inclined state, an angle of the

) inclination is 5° - 45°

5. A method according tou Claim 1, wherein said
ink container is provided with an ink supply port for
fluid communication with said ink receiving portion,
and said ink supply part has an inside opening portion
and an outside opening portion having a
circumferential length lLarger than that of the inside
opening portion, and said inside opening portion and
s3id outside opening portion are connected by inclined
surfaca.

6. An ink jet unit for detachably mounting an
ink contaiﬁer and detachably mountable to an ink jet
recording apparatus, comprising:

an ink jet head;

an inwardly prajected ink receiving portion
for receiving ink from said ink container;

an opening formed over a top side and a front
side, when it is mounted in said ink jet recording
apparatus, to permit mounting-and-demounting of said
ink container relative to said ink jet unit;

a cover providaed at least at a corner portion
between the top side and a rear side and having urging
means for urging said ink jet head; and

a rib provided on a front inner surface of
said ink jet unit and having a vertical surface.
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8. An ink jet unit accordlng to Claim 6, further
comprising a partition therein for defining two
chambers, one of which is for a black ink container,
and the other of which is for a color ink container

containing yellow, cyan and magenta inks.

9. An ink jet unit according to Claim 8, wherein

a front side of the chamber for the black ink is
partly cut away.

10. An ink jet unit according to Claim 6, wherein
an elastic member is provided around said ink
receiving portion on an inner botteom surface af said
ink jet unit.

11. An lnk jet unit according teo Claim 6, wherein
said ink countainer is niounted inclinedly to said ink
jet unit, and then is rotated to correctly position
it, and wherein said top side and front side have such
respective partial walls that in the inclined state,
an angle of the inclination is 5% - 45°,

12. An ink container mountable to an ink jet unit
which has an ink jet head, an ink receiving portion,
rrojected upwardly from an inner surfacé of a bottom
side in an using state, for receiving ink from said
ink container, and an opening formed over a top side
and a front side, when it is mounted in said ink jet
recording apparatus, to permit mounting-and-demounting
of said ink container relative to said ink jet unit,
and a cover provided at least at a corner portion
between thé top side and a rear side, and a rib
Provided on a front inner surface of said ink jet unit

and having a vertical surface, said ink container
comprising:



10 10 10! 3109%& ()-!Il.10% ()-!CL(10%& ()-!"MLOY%& ()--. 1 )
2. 00QLA<ML! 9! 101 | 10%4H&' () - 0! | 10%KK& ()- 0! | ! 10% H H&' () - 06K10%4e @1 MoFhE0
()-', 10%4& ()- QL1' 2; 2233WU3ML! ! Y110%HH& () - ! 9$! 10%& ()-m ! s9$! 1096 HSH& () - m
1°9$!110% & ()-m!s#9$! 109%6HsH& ()-m

|- 1109%&' ()-0333333}4<5)6uSl! FX09%m& ()-:! 9F10%m& ()-!S

1098 () - - 10%m& ()-' | 10%r& ()- 10HH 10HH 10HH Normail " "Heading 13]c"

"Headi ng 23] c" " Heawli aviyr 383t fdrdeafll wid Amuttud iHssdiiary Heed’ Headi ng 63] ¢"

" [ rod ' to | d A" . ragraph Font
 son - 2 BERRIVIE o it R, ke Al Paragrap
R 0) 38: <>@BDFH] L NERTANE\ supefihj pemt t Tw | Fecefring)BB ink
6! & B+OSNEX &% 1A FGQ SNETWE YR £ 1 i H ot it X SeoemR Wil i e Q@
- jet head; and
wherein said ink supply port is formed in a
bottom side of said ink container at a position

deviated toward a rear side when it is in use.

13. An ink container according to Claim 12,
) further comprising a projection, on a rear side of
said ink container, for contacting to a rear side of
said ink jet unit.

14. An ink container according to Claim 12,
wherein said ink jet unit is provided with an ink jet
unit retaining member, and said ink container is
pProvided with a projection engageable with said
retaining member.

15. An ink container according to Claim 12,
wherein said ink jet unit is provided with a paxtition
for defining two chambers therein, one of which is for

) a single color ink container and is provided with a
cut-away portion, said ink container has a prajection
engageable with said cut-away portion.

la. An ink container according to Claim 11,
wherein said ink container is provided with an ink
supply port for fluid communication with said ink
receiving portion, and said ink supply port has an
inside opening portion and an outside opening portion
having a circumferential length larger than that of
the inside opening portion, and said inside opening
portion and said cutside opening portion are connected
by inclined surface.
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17. An ink container according to Claim 12,
wherein top side of said ink container is provided

with an operating portion used when said ink container
is mounted or demounted.

18. a&n ink container accarding to Claim 12,
wherein further comprising a partition therein for

dafining two chambers, one of which is for a black ink
container containing black ink, and the other of which
is for a color ink container containing yellow, cyan

and magenta inks.

19. An ink container according to Claim 18,
wherein said ink container is partitioned for
containing yallow cyan and magenta inks separately
therein, and ink supply ports are formed in a bottom
side of the ink container at a position deviated
toward a réar side when it is in use.

20. An ink container according to Claim 12,
wherein said ink container is stepwisely expanded at a
position of one half the total height thereof to
expand an inner volume.

) 21. An ink container according to Claim 12,
wherein said ink container has a side inclined in a
direction of expansion toward the top side.

22. An ink container according to Claim 12,
further comprising an ink absorbing material for
retaining the ink therein.

23. An ink container according to Claim 12,
further comprising an ink absorbing material for
retaining the ink, and a fibrous material at said ink
receiving portion.
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24, An ink container mountable to an ink jet unit
which has an ink jet head, an ink receiving portion,
projected upwardly from an inner gsurface of a bottom
side in an using state, for receiving ink from said
ink container, and an opening formed over a top side
and a front side, when it is mounted in said ink Jjet
recording apparatus, ta permit mounting-and-demounting
af sald ink container relative to said ink jet unit,
and a cover provided at least at a corner portion
between the top side and a rear side, and a rib
provided on a front inner surface of said ink jet unit
and having a vertical surface, said ink container
comprising:

an air vent for fluid communicatian between
an inside of said ink container and ambience;

an ink supply port for receiving an ink
receiving portion in fluld communicaticon with the ink
jet head; and

a top side engaging partion, provided on a
top side adjacent a rear side, for contact to the
cover;

a picking portion for facilitating mounting
and demcunting of said ink container relative to said
ink jet unijit:

a bottom side engaging portion, adjacent a
frant side, for sliding contact with an inner bottom
surface of said ink jet umnit;

wherein at least a rear side of said ink
container is inclined to expand toward the top s3ide.

25. An ink container according to Claim 23,
further comprising a projection, on a rear side of
said ink contairer, for contacting to a rear side of
said ink jet unit.
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26. An ink container accarding to Claim 24,
wherein said ink supply port is formed in a bottom
gide of said ink container at a position deviated

toward a rear side when it is in use.

27. An ink jet unit according to Claim 10,
wherein said elastic member is provided with a rih-
like portion facing the ink receiving portion, and
said ink container is provided with a rib.

28. An ink jet unit according to Claim 10,
wherein said rib between the elastic member and ink
receiving portion is located at location correspondent
to a location where said rib between the ink container
and elastic member is located.
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