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| MPROVED | NK CONTAI NER, | NSTALLI NG REMOVI NG METHOD THEREFORE, .-
AND APPARATUS USABLE W TH THE SANMVE Fl ELD OF TiE | NVENTI ON AND RELATED®

WRT The pr vgut gnge?tﬁ ‘3§ ink container to be -
Installed in a color PrYn p& affus, a“gethod for installing the ink
container into the apparatus or renoving it, and an apparatus in which
the ink container can be installed. In particular, it relates to an
exchangeabl e ink container that takes up gsggedﬁﬂb, has a |l arger ink
capacity, -and can be reliably installed~into a recordi ng head; a nethod
for installing the ink container into the apparatus or renoving it; and an
apparatus in which the ink container can be install ed. In the
field of ink jet recordi ngrmpRoVESCRLx ¥ERF&INBR,iNK jet unit in the form
of a cartridge, in which a recording head and an ink container are
integrated into a SINGTALUDNG-REBSVERGEMESHOS THEREFOREsed in order to
reduce the apparatus size, to acconplish a nmaintenance free operation, and
al so, Dbecause of sonBNDt ABPARRAVENESABRESWIYHeTHBE SAMEjet wunit can be
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 contai ner i s depl eted.
FIELD QF THE INVENTION AND RELATED ART

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 appa;atus or rémoving it, and an'apparatus in
which the ink container can be installed. In
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; a2 method for ;nstalling the ink
container into the apparatus or removing it; and an
apparatus in which the ink container can be insfalled.

In the field of ink jet reéording, in Tecent
years, 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 éome to be widely
used in order to reduce the apparatus siie, to
accomplish a maintenance free operation, 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 ink within the ink container is depleted.



- 2- Also, in the ink jet recording field, demands for color
recordi ng has been nmounting highly. As for a structure that enploys the
ink jet unit described in the foregoing to satisfy such demands for col or
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 containérs, each containing one of the
yel l ow, rmagenta, or cyan color inks that are used for color printing and
being aligned in parall el mﬁth the recording heads that eject these inks,
respectively, and an_ink

d d whi ch
di sposed on the carrﬁéﬁ@ t & Fﬁgcfn gF%fa%§F°%§%g e%Engﬁgé ggé Sin bc Safe
Patent No. 4 77%:ﬁ 92 relh hQﬁg gég m%EHChE&ﬁtlEg hlﬁhly.Thﬁs'@E det unit is

di scarded w't recor |ng en the in In"the 1 nk container

is depl et edy HQWQRLrel @ﬁa@UéaéubygytﬁE the HeeondiRgdeleadped gxtrenely
| ong relatlve to the anount of i nk containable in the ink container.

Therefore, teS@drdigedngueh aatualfyj guchnidemagadsotfopr ebdbabl e from the
VI€M/p0Int of natural resource preservation, environnmental protection, or
the |ike. recording, there are employed as a structure for color
printing, for example: 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 scanniﬂg direction; a structure in
which an integral color ink jet unit comprising color
ink containers, each containing one of the yellow,
magenta, or c¢yvan 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 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



Therefore, a different structure has been

- 3- proposed, such as the one disclosed in U S. Patent No. 4,419, 678,
in which the recording head and ink container of the ink jet unit are
rendered separable fromeach other so that it is possible to discard only
one.

During the installation or renoval of the ink container of the ink jet
unit in which the recording head and _jnk container are separable, the ink

the ink depleted container and replace it with a fresh

delivery portioh of the ink contai nérs hori zontally slid

receiving portion of the recording head, and since it

containers are connected to the recordi ng heads, that

toward the ink

Is installed through
a sliding notion, a large space is required to slide the ink container

In the col qr_recordi ' i liy | f 7G0! recordin
appar at us, HEHOSTn Tt o B ety BBl 7 P o ’
respectively,,fd &7d | Qi | Rcdtdihd Meads GENiRg di rection; _
therefore, the space that the ink containers occupy in the apparatus is
rather |argeantddi&r PRGiHd Gall Vet hmriconnes tdetiexerr edparatileh the ink

s,

the projected

area of thefidik €ach adtitsr selehatvelt dg hodmittlemturdisoamt diley recor di ng

apparatus, is extrenely large. As described above,

the ink depleted container and replace it with a fresh

one.

During the installation or removal of the ink

container of the ink jet unit in which the recording

head and ink container afe separable, the ink delivery

portion ¢f the ink container is horizontally slid

toward the ink receiving portion of the recording

head, and since it is installed through a sliding

motion, a large space is required to slide the ink

container.

In the color recording apparatus in

particular, in a fu;l-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



when an attenpt is made to apply the structure, in which the recording
head and i nk contai ner are -4-
rendered easily separable, to the apparatus for recording color images, it
invites anincrease in the apparatus size due to the i-nk contai ner
structure. _ As for the ink jet unit in which the recording head
and ink container are integrated, a structure such as the one disclosed in
U.S. Patent Nos. 5,245,361 and 4, 8724026 has been proposed, in which the
ink jet unit is nmounted through a rotary notion about a point near the
recording head. In the case of such an ink jet unit, the recordi ng head
and ink container are pre-integrated; therefore, all that is needed is to
provi de a péhdétedcedilyiseparabbsd | atd yrhdeapparattsufwt position on the
carriage regardless of the connection between the two conponents.

However, whenotdisgi aslat| dmages nethoinyiteapphi ddcreasaelnnkhget recording
unit in which the recording head and ink container are rendered

i ndependendPpasapusadize doectapbherinly FORLARBATAALTUEERER: is nade to
connect the ink container to the recording,head hav%ﬁg been di sposed on

the carriage, it i8SekPFehBRy BfIFEUPRLToIBORALER two, which is,
PP L o EBRA A Boaf Pl LR, E8BREELE"aE! ERschigl Tl 8PP no B pe
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 mounted through a rotary
motion about a point near the recording head. In the
'case of suchk 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 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 conmect 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.



delivery portion of the ink container. SUMVARY OF THE
| NVENTI ON The inventors of the present invention earnestly :
pursued the solutions for the aforenmentioned problens. As a result, it was
di scovered that when the internal structure of the color ink (cyan
magenta, and yellow) storing container was devised so that the ink
container, could be vertically inserted to the recording head from above,
through the rotary notion about an axi.al point on the lateral surface of
the ink container; the projection area”of the color ink container relative
to the apparatus bottom surface could be reduced, and al so, the space
necessary for connecting the color ink container to the recording head

coul d be redysR@rl0o7 FhES INYRNTIOROUGh Not to interfere with the other
structural conponents. ________ Therefore, a primary object of the present
invention is to provirge davenkossnbdi néle rdseny dnweapdlde of offering the
| argest ink capacity within a space allowed for the ink container, a

nmet hod for earsiesitlliyngussckedathengsodutianse fomithe [ caqmpearst ined

removing it, and an apparatus into which such an ink container can be
instal | ed, problems. TAS gr &8 ti.ndidntash digsawaredbfhat orheme

af orenenti oned observations, and its prinar%.obLect I S *
the internal structure of the color ink (cyan,

magenta, and yelloﬁ) storing container was devised so
that the ink container could be vertically inserted to
the recording head from above, through the rotary
motion about an axial point on the lateral surface of
the ink container, the projection area of the color
ink container relative to the apparatus bottom surface
could be reduced, and also, the space necessary for
connecting the color ink container to the recording
head could be reduced to a size small enough not to
interfere with the other structural 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 caoptainer, é 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 coldrt



to provide an ink container conprising a plurality of ink storing s
portions, each of which storing one of a plurality of types of ink to b
supplied to the col or : - 6- recordi ng
head, wherein at |east three color inks are partitioned fromeach other by
the partitions that divide the internal space of the ink container.

Al so, the present invention is characterized in that the supply ports,

t hrough which one of three types of _gnk is supplied to the correspondi ng
recordi ng head, are disposed near a point at which each ink storing
portion is in contact wth the other two. Furt her, the present

i nvention is characterized in that the ink container conprises a piece of

i nk absor bifg J¥Rigld deaddwhiereik del leasitnghreeroerlorhdnkdelaneers the ink
out of the ink absorbing nmaterial, wherein the ink delivering nmenber is

conposed ofparfitdiemdaifdon aacthr efbest by tthe partddionsatthat flows only in
one direction. Further, the ink container in accordance with the
present i ndntidm tte dntesnadr ispage At Fde iinlg £SOt @%d into an ink
cont ai ner acconmodati ng portion through a rotary Eg}ion abquaﬁf poi nt on

n

the ink container, BkRPt HS PESRETY SV FHrOCHAT KPFRETTOSH ner has a

coni cal Sur;‘Ir? Cgﬁaé htehed is%rrr_:%leirr poofr‘cvs\/n,.L Qt%rc}u%erw%iicry@zgé of three
types of ink is supplied to the corresponding
recording head, are disposed ﬁear a point at which
each ink storing portion is in contact with the other
two.

Further, the present invention is
characterized in that the ink container comprises a
piece of ink absorbing material and an ink delivering
member that delivers the ink out of the ink absorbing
material, wherein the ink delivering member is
composed of a fiber bundle and regulates Ehe 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 rotéry 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.



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. -7- ' Si nce
the ink delivery port is disposed adjacent to a point at which each ink
delivery port is directly in contact with the rest, the connecting space
I n which the ink containers are connected to the recording heads can be

reduced. The ink delivery pgrt is given the conical surface;
therefore,- the i'nk container can be easily and reliably installed through
a rotary notion. Wth the use of a sinple and inexpensive

nmet hod, that is, just by placing an elastic sealing nenber between the ink
delivery port of thgindle theniaknaelardriheoirk icedaispogedporti on of the

recording head, a |oad inevitably inparted when the 1ink container is
i nstal | ed @d;jerisntedoc an pod nite ditc ethi chwieachby nkhdeilikeiry poeretsed from
circunventing the junction, and also, the airtightness of the joint
portion i s dimsablad itno doothgitt Waiths §ber #¢st, the conngetiinghe provi si on of
ribs on the surface on which the ink delivery port is provided, the ink
absor bi ng FRaSE din whic tHed 18K SONTRINERS 3FGe SORFECTEGNE Fh€ontact with
the surface on which _the ink eliver ort is provided; therefore, the ink
i s recording heads can be reduced.
The ink delivery port is given the conical
surface; therefore, the ink container can be easily
and reliably installed through a rotary motion.
With the use 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 load 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 leakiﬁg"



prevented from concentrating in a particular area of the ink absérbing

mat eri al . Further, since the ink concentration is prevented, the
i nk supplying efficiency is inproved. - Further, the ink is o
prevented from | eaki ng - 8 - out of the ink delivery port
even when the anbient conditions change. The 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 t-o a color recording head, <8lrerein the internal space of the ink
container is divided wth substantially T-shaped partition walls so that
at least three types of ink can be stored. Anot her object of the

present invention is to rovide a net hod for alling an ink container
into an |"1’1‘P<tj"é¥ Wﬁtlrilhéf eliyqnys PATREY %’té"%ﬁ‘ ’it%? aé"fb%' q"cor di ng

appar at us, nk |et unlt conprising an exchangeabl e i nk-container for
storing th%p?$ﬁ% cn?ﬁ%ﬂ ng for hol di ng exchangeably the exchangeabl e i nk

container; in whic ﬁqﬁt AL phekd ﬁ%&lﬁaod ndalded, in the

di rection perpendchfar to-t scanni ng ection of a carriage, which is

provided Mibpidetdle {1 CAPERHEY s ih G PIDEalfy NeE ifie jet unit
and noves on a predeternined track; using, as a guide portion, the top
edge of thetérong pbotfomé that stores one of a plurality of

inks to be supplied to a color recording head, wherein

the internal space of the ink container is divided

with substantially T-shaped paitition walls so that at

least three types of ink Ean be stored.

Another object of the present invention is to
provi&e a method for installing an ink container into
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 praovided
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 6f
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



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. Anot her obj ect of the present inventionis to
provide a nethod for renoving an ink container froman _—
-9 - ink jet unit having been installed in an ink jet recording

apparatus, the ink jet unit conprising an exchangeable ink container for
storing she ink and a casing for hol di ng exchangeably the exchangeabl e i nk
container;- in which the ink containe®4is rotatively renoved, in the
direction perpendicular to the scanning direction of a carriage, which is
provided wthin the main assenbly so as to accommbdate the ink jet unit

and noves on a predeterm ned track;. using, as. a_guide pqgrtion, the top
edge of tHeUf riftt Pridi BP9 %&%ﬁﬁaﬁﬁﬁf&%cﬁgﬁgﬁé’e&hk cont ai ner
corner opposite to the ' i 4 ' t | 10 5 | nternal casing
wal | surfa %‘?%‘g‘o'é% tae?%%%%#e{;'g%cfga lq{)korjt%oﬁgﬁtagowgﬂlk{%t .ﬂer obj ect of
the presenly ANl |ihil CodMdC ik Id¥oditly WHd ddfkc Riand ptalled 10 an
ink jet recordihg apparatus, conprising: an ink container for storing
ink; and a-£eHhd%ed P nd RiMid S-Hiegddily G adtRiangd@ilRi Minit he casing and

i nk container are ‘
container; in which the ink container is rotatively
removed, 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 pfedetermined 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 toc the guide
portiom.

Another object of the present invention is t§
provide an ink jet unit to be installed in an ink jet
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 conﬁainer,
energy generatiﬂg means for generating the energy to
be used for ejecting the ink from the ejection

orifices, and electrical contact for applying a signal



render ed i ndependent from each other so that the ink container can be
exchangeably installed into the casing; wherein the casing conprises: an
ink jet recording portion conprising ejection orifices for ejecting the
ink delivered fromthe ink container, energy generating neans for -
generating the energy to be used for ejecting the ink fromthe ejection
orifices, and electrical contact for applying a signal S

- 10- correspondent to the energy; a guide portion |ocated at the higher
point of the casing, as seen fromthelOfnk container accormodating side of
the casing, so as to cause the ink container to be installed into an ink
cont ai ner accommodating portion through a rotary notion; and a shoe

portion that is disposed on_the downstream . L hey | nt ai ner
i nserting “AFTetR?Y e%ﬁdt%éﬁ%?af%%r%%’i%é%%%?% ?%é}é€i§%g55% when t he

| Nk cont al Berehs hIGELE ol Oof Néné as £AS! dbhCEedt COFBRIBRENY POT LT ON,
and; wherein the shoe pbrtion conprises pressing neans for pressing the
ink contajfgrcORtQihde SeSoREod@fthg SHee 0SAILRE cREENENt syeageNDer

| ocated at a location different from where the pressing neans is.

Anot her obiecta@et bRepifiBeobntaireti 08 bé instalbeddensa ankihkt recording
apparatus conprising: an ink jet head that receives ink and ejects the

i nk; an ezohtafjeebl accokmedattngeporhioni theswetangerndtyry

motion; and a shoe portion that is disposed on the
downstream side of the ink container inserting
direction and generétes an insertion resistive feel
when the ink container is inserted into the ink
container accommodating portion, and; wherein the shoe
portion comprises pressing means for pressing the ink
container onto the casing, and a dislocation
preventive member located at a location different from
where the pressing means is.

Ancother cbject of the 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
a 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



installed into, or renoved from the ink jet head, stores the ink, and
supplies the stored ink to the ink jet head as needed; and a sealing
nmenber that.seals the ink delivery junction forned between the ink
container and ink jet head; wherein a rib is provided on either the

seal ing nenber or ink jet head, in such a nmanner as to be di sposed between
the-two, and another rib is provided on either the the ink container or
seal ing nenber, in such a manner as to bhe di sposed bet ween
the two. - *  These and other objtdcts, features and advantages of the
present invention will becone nore apparent upon a consideration of the
follow ng description of the preferred enbodi nents of the present

i nvention taken in conjunction with the acconpanying draw ngs. BRI EF
DESCRI PTI OR*SE°PRe BRE&Fﬂﬁstge o Figure 1 is a schematic structural

view of an ink jeFT%QE% Qﬂg“@&ﬁ@raﬁbﬁg%t%qn RS relgN adgcor dance  with the
: ereins (a) is

present invention is mounte a side view, (b) a partially

cutavay Si gQoanReekChdthbl gbskheWink@ntdoBolial YeddnaARb M) is a top
Vi ew. I'gure 2 is a schematic structural view of an ink

cont ai ner idppireRidaten W donisidepardon of mbRNfollowikgihi ch bl ack ink is
stored, wherein (a) )

description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic structural view of an
ink jet unit on which an ink container in accordance
with the present invention is mounted, wherein- (a) is
a side view; (b) a partially cutaway side view; (c) a
front view: (d) a bottom view; and (e) is a top view.

Figure 2 is a schematic structural view of an
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 viéw; and (4d) 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.



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 has been
cut away. Figure 3 is a schematic structural view of an ink
contai ner in accordance with the present invention, -in which color ink
(yell ow, cyan, or nmagenta) 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, |n which the top portion is partially cut away.

-12- : Figure 4 is a schenat?t section that depicts an

enbodi nent of a color ink container in accordance wth the present

I nvention, being in a stage | of a container nounting process for

(nstalling the contalpel Anio LNSchifabfl dlition that depfl@ure S s a

schematic section t dépicts odr nen e Co nk cont ai ner

in accordgfcemblimkAe Bfeﬁe!?éleV?ﬁic'eBntQ?ﬁé‘E 119 dccStdggcs! of the
container installing process for installing the container into the ink jet

unit. with theOpteséntSidvesbesn] i beshglinnatdedgdepigtsa the
enbodi nent of the color ink container in accordance with the present
I nvent i on, cbatagner moustigg prbcesst Bercbnstabkingnshal | i ng process for

|nstaII|ng the container into the ink jet unit.
container into the ink jet unit.

Figure 5 is a schematic section that depicts
the embodiment of the color ink container in
accordance with the present invention, being in a
stage II of the containef installing process for
installing the container into the ink jet unit.

Figure 6 is a schematic section that depicts
the embodiment of the color ink container in
accordance with the present invention, being in a
stage I1I of the container installing process fér
installing the container into the ink jet unit.

Figure 7 is é schematic section that depicts
the embodiment of the color ink 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 invéntion, 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



Figure 7 is a schematic section that depicts the enbodinent of the col or
I nk container in. accordance with the present inventi-on, .being

|V of the container installing process for installing the contai
the ink jet unit. Figure 8 is a schematic section that
t he enbodi nent of the color ink container in accordance with the present

i nventi on,

being in a stage V of the container installing proces

installing the container into the ink jet unit. Fi gure
schematic section that depicts the empodi nent of the color ink c

in

accordance with the present invention, being

VI of the container installing process for installing the contai
the ink jet_uni

t . | [ il C. ' t hat
t he enbodi rr%?‘l?oﬁ?a‘f‘ﬁ% € ﬁ%rtf%%%%sn%% hlser%‘?elr?lgférg}goé&a% g]t'g\}\np h tﬁe

i nventi on,

installing t

Lebad vi dr ShdUSotdiflx Uiescom plaesréaadal bRy proc

e"container 1nto the 1nk jet unit” Fi gure

n a stage
ner into
depicts

s for

9is a
ont ai ner

n a stage
ner into
depicts
pr esent

ess for

11 is a

drawi ng forigephtiing the coittainon fetaeene tiek ppst taoeof PS5 during an
operation for inserting the color ink container in accordance w
present invention, aRilghbhe 10rie arschatatictsectiorrthat, depices
I ndicates the P5 positions correspondent to the stages | - Vi1,

the embodiment of the color ink 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 P5 during an

- operation for inserting the color ink container in

‘accordance with the present invention, and the force

resisting the insertion, wherein (a) indicates the PS
positions correspondent to the stages I - VII, and (b)
is a graph showing the relafion between the PS5
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
accord;nce with the present .invention, wherein (a) is
a side view; (b) a front view; (c) a bottom view; (d)
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

th the
n (a)
and (b)



I's 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 view, (c) a
bottomview, (d) a top view, (e) a rear view, (f) a side view of a
slanted portion and a pressing neans; and (g) is a side view of a

di sl ocati on preventive nenber. Figure 13 is a partially cutaway
side view-of amink jet unit in accotdance with the present invention,
depicting how the ink delivery port of the ink container and the ink

delivery portion of the ink - 14-

jet unit ate,.cqQnnec ) Figure 14 is a schematic view of an

el astic né%ﬁegflﬁhéggiﬁc?%che?é) show its variations. Figure 15
illustrates a typicalpesi 14003l a &8hanhedchetvResrt 88 &18seicthe elastic
menber and that of tﬁe I nk cont ai ner. Figure 16 is an oblique
external vipewnefl,awnbygifiala)nk (€ sreWrdtsgvappatdsdns.in accordance with
the present invention. Figure 17 illustrates an operation for
removi ng the col or Fakucenidi hdlubtoateleai tkpiedl pesbtionglapparatus in
accordance with the present invention; wherein (a) illustrates an )

operati on relation between the rib ‘of the elastic member and
that of the ink container.

Figure 16 is an oblique external view of a
typical ink jet recording apparatus in accordance with
the present invention.

"Figure 17 illustrates an operation for
removing the color ink container from the ink jet
recording apparatus in accordance with the present
invention; wherein (a) illustrates an operation to
pull the ink container toward the front side, and (b)
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 wifh the present
inventidn, 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



pull the ink container toward the front side, and (b)" illustrates an
operation to pull the ink container upward. : Figure 18 L
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 renove a wholly exchangeable ink jet unit froman ink
jet recording apparatus in accordanegswith the present invention, wherein
(a) illustrates an operation to release a |ocking |ever and (b)
illustrates an operation to take out the ink jet unit.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Her ei nafter,

t he presen@utnbkatinh I8t |WBEt. described in detail with reference to

dr awi ngs. Figure 1 is a schematic view of an ink jet wunit 101
that is nounted onto a carriage of an ink jet recording apparatus, wherein

e ) bt o SRR SER B OHRR, Rl RAR R e O 110

Hereinafter, the present invention will be

described in detail with reference to drawings.

Figure 1 is a schematic view of an ink jet
unit 101 that is mounted onto a carriage of an ink jet
recording apparatus, wherein the ink jet'unit
comprises ink container éccommodating portions 110 and
111. |

As illustrated in Figure 1 (a, b, and c¢), the
ink jet unit 101 comprises a casing 103 constituted of
a pair of side plates, a rear plate that connects this
pair of side plates, a front plate 113, and a middle
plate 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 ;wo 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



ink jet unit 101 conprises a casing 103 constituted of a pair of side
plates, a rear plate that connects this pair of side plates, a front plate
113, and a mddle plate 104. The front plate 113 is disposed so as to

face the rear plate of the casing 103, form ng a space between the rear
plate and itself, and the ink container is accormmodated in this space. The
mddle plate 104 divides the space into two portions, one of which
beconmes a col or ink container accommdating portion 110 and the ot her of
whi ch becoires a bl ack ink container ‘atcommodating portion 111. The hei ght
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

whi ch the Agie; GOMATNG defad RIS O S Wty 103. 1c There i s a shoe

portion 1 e top en - 16-

portion ofcdd@rigdd PlAlmmida tgiriaid NDsPXndd e:8MHd SASLS ®lant ed
portion 105a that extends into the accommodating portions 110 and 111,

t aperi ng fdctohfedatiteegorficriga Jovaidl 11, aspemrmcntingn srgees 110 and
111. This slanted portion 105a is a portion for generating a resistive
feel when imsertingoide towasd the aadeummddeet igipesgrrds ol GEmd s di sposed
so as to cone in contact with the rear end corner of the ink contaider

corner relktlve This rlanet @arhinst 10584 ihPa et iT9E that is, the

corner opposite to . . , .
generating a resistive feel when the ink container is

inserted. The shoe portion 105 is disposed so as to
come in contact with the rear end corner of the ink
container corner relative to the ink container
inserting direction, that is, the cornef 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



the ink delivery surface side. Wen the ink container

resistive feel is elimnated and a feel of clicking is felt.

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
pressi ng neans 105b that continues fromthe slanted portion 105a, the

The pressing

nmeans 105b generates a downward force that works to press down the ink

contai ner toward the bottom

The ink jet unit 101 further

conprises the ink tapping pipes 107Y-1707M (unillustrated), .107C, and
107Bk (unillustrated) that tap the ink within the ink container and direct
it toward a recording head portion 201 conprising nozzles 201Bk, 201C,

d . ' d he b n f th
nit 101, pPOCBECE, YEUR, SHE: BPREHERCRARGENLofn B ALY BESommaat i ng

portions so that theﬁe%@@rqggnto.F&gure l, f?%ters 109

i nserted into the correéspon t inkTcontainers.

(Y

ink jet

-17-

‘Qﬁeﬁﬁngto

Figure 1, fidd @k 402 p¥ovidel onOthBKiodkespbavided ik th@pigly espondent

ink tapping pipes 107, at the opening within the col or

In

cont ai ner

acconmpdat i pigew tliogn 110 taedopbaibbavkthils t@enteaileer iakconmmodating
portion 111. They project a predetermned length into the acconmodating

portions scontatinerepccammbdatingr pedtionollheandr theptidekt inknk

cont ai ners.

container accommodating portion 111. They project a

predetermined length into the accommodating portions

so that they can be inserted into the correspondent
ink containers.

Referring to Figure 1(d), the connection
between the tapping pipe 107 and the recording head is
made with an ink delivery tube 106 (Y, M, C, or Bk)
that 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) wili 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 1(c), a notch 112 is



Referring to Figure | (d), the connection between the tapping pipe 107 and
the recording head is nade wth an ink delivery tube 106 (¥, M C, or Bk)
that is disposed on the bottom surface of the recording head.

The acconmodati ng portion surface, on which the tapping pipe 107 is

di sposed, is covered with an elastic plate 108 (a, b) of a predeterm ned
t hi ckness, on the immedi ate area surrounding the tapping pipe 107. The
el astic plate 108 -a, b) will be described later. Arib provided at the
ink delivery port of the ink containgg+~ or a rib provided on the elastic
plate 108 itself, is conpressed to secure the hernetical connection
between the ink container and the bottom portion of the ink jet unit so
that the ink is prevented fromleaking into the internal space of the ink
jet unit. provided oRetkerfrnont elrterkli(cdt a hefkign2faging

provided on the front plate 113, at a_]l ocation facing ihe acconmodat i ng
portion 1ltheThArsompedating BPFEHR™ 1hé-riBBh? AP bl tRELBFRCK ink

container, in which the black ink |s stored, to pass, preventjng thereby
faulty i nsERei BAPCRESEHIBY ?ﬂetﬂ?tﬁ apkt TRENCPR aﬁ?%ﬁk B?hfhﬁﬁhtainer, and

(D SPAok e BORCR! FBh"ELBEBae, LBG, KBRLrp-gaRRLy SRzgug color ks
faulty insertion caused by the mixup between the black
ink container, and the color ink containers storing
the yellow, magenta, and cyan color inks.

The black ink container storing the black ink
is installed into the accémmodating portion 111 of the
ink jet unit 101, and the color ink container storing
the yellow, magenta, and c¢yan color inks is installed
into the accoﬁmodating portion 110.

Next, a typical struéture of a color ink
container 21 that is installed into the accommodating
portion 110 will be described with reference to Figure
2. Referring to Figure 1 (a, b, c, ana”&), 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—storiﬁg these inks.

| Referring to Figﬁre 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



Is installed into the accommpdating portion 111 of the ink jet unit 101,
and the color ink container storing the yellow, magenta, and cyan col or
inks is installed into the accommobdating portion 110. Next, a
typical structure of a color ink container 21 that is installed into the
acconmodating portion 110 will be described with reference to Figure 2.
Referring to Figure 1 (a, b, ¢, and d), the color ink container 21 storing
the color inks (in this exanple, yellowY, cyan C, and nagenta M is
formed as “a single piece conponent Tb??storing t hese inks.

Referring to Figure | (c), the color ink container 21 conprises an ink
containing shell 22 and partition nenbers 36 and 37. The internal space of

the ink at.aj;0et ' Y| [ l.Qd degt by th
conbi nat i oR o LrRASRaPP: F1 L RS L EREcn P G e e Y e ol or

i nk storablevigigachiialkst braeidkVsdpg19raeeesats sEbgi gpbsall y the sane.
The reason why the internal space of the 1nk container

- 19- | Sadiucdn® @fel bbuftlaaied afiohgodhe d€6rihg &petisesch division
allows the ink supply ports to be disposed adjacent the boundaries anong
the storing speci esWhen the intbkmalt bpacetefnéhespakecohitafizernk contai ner
Is partitioned as described in the foregoing, and the 1ink supply ports are
di sposed cH&s@arsithongdi as described dacthenkozegping. sphdethe directly in
cont act ink supply ports are disposed 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 container to the }ecording head can be reduced

to an extremely small one, and the projection area of

the ink container is also reduced. In addition, the

ink storing capacity of the ink container can be

llarger relative to the projgction area and connecting

space.

As for the dimension of the ink container

having such a structure excluding a top member 24, the

height is approximately 56.5 mm; depth at the top,

approximately 38.4 mm; depth at the bottom,

approximately 31.5 mm (depth.at the mid section,

approximately 34.5 mm); width at the top,

approximately 19.3 mm; width at the bottom,

approximately 18.1 mm; and the height from the bottom

to a stepped portion is approximately 29.5 mm. The

stepped. portion is located substantially ‘at the

halfway point between the top and bottom portions.

The rest of the essential ink container

structure is similar to that of the ink container 1



with the other two, the space required for connecting the.ink container to
the recording head can be reduced to an extrenely small one, and the
projection area of the ink container is also reduced. In addition, the

i nk stori.ng capacity of the ink container can be l|arger relative to the
projection area and connecting space. As for the dinension of
the ink container having such a structure excluding a top nenber 24, the
hei ght is approximately 56.5 mm dept t the top, approxinmately 38.4 mm
depth at the bottom approxi mately 3 é?rnﬂ (depth-at the m d section,
approximately 34.5 nmm; width at the top, approximately 19.3 mm w dth at
the bottom approximately 18.1 nm and the height fromthe bottom to a

stepped PORKLQI, i APHO YRR RIE] Tt SheRRRkDMLL O IS | ocal ed

substantial ly at way poi nt bet ween e top and bottom portions.

The rest ofcdnier Bl id ks tiiitiy r@{elﬁtzmctalr@w&— 23] laigt® that of
the ink container | - 20- which w |l

be descri betbp aieiber It i NKIzordcaiene 2P i s oapridsd with iaxk &iori ng shel |
22, a cover 23, and a top nenber 24. The cover 23 is provided with an air
venting opersniimb qpgnivig &fd @, M.armhd Gr 1 amd |C \ste at ed) and covers the

shell 22. The top nenber 24 is provided with: a space that serves as a
unillustrated) and covers the shell 22. The top

member 24 is provided with: a space that serves as a
buffer chamber for preventing the ink, which leaks out
of the air vent 25, from reaching the outside; an air
vent disposed so as not éo face directly the air vent
25; and a tab 24a to be used when the ink coﬁtainer 21
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, Qr'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



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 a tab 24a to be used when the ink container 21 .s
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 which
the tapping pipe 107 (Y, M and C) of the ink jet unit 101 1is inserted; a
rib 35 that projects around the ink dslivery port 28; a slanted portion
34a that connects the ink delivery po t-28 (Y, M or © and rib 35 (Y, M
or C.. Since the ink container 21 is inserted inte the ink jet unit 101

through its rotary notion, which w1l be described |later, the ink delivery
port 28 (Y, ar. | S 0LKEN t S f95:SuhkagEnrQinihg sl anted
portion 34a2§?%8?dsg%Ph§F #Eg ?ﬁkg§£|%§%r%38%0?? 28 is %reventgd from

di srupting B%tagﬁg_t,hre%s%&%emypf 1h88 WRKcRORhA! B8ppafigi hofOIBA I N
contact wth the tip of the tapping pipe 107. Precisely describing, the

i nclinationjiefy EEQsEnFeQQEEHQéy po&t fendered gentler than that of
-21- 28Y and 28M of the yell ow and nmagenta ink containing portions,

respectivel thel ik daildlrelriye poaip2AG pdr thency2@7ihkr conpensingte, are,
rendered gentler than that of the i.nk delivery port 28C of the cyan ink
cont ai ni ng ppartioon.

When the inclination is rendered gentler on
the upstream side, relative to the direction in which
the ink container is rotated when inserted, the ink
delivery port 28 (Y, M, énd C) does not strike the
tapping pipe 107 while the ink container is rotateqd;
therefore, the ink ;ontainer can be more smoothly
inserted through a rotary motion that can take place
in a smallér space. Further, a_sliding pullback
motion toward the front, relative to the inse;ting
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). 1In 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



When the inclination is rendered gentler on- - the .upstreamside, relative
to the direction in which the ink container is rotated when inserted, the
ink delivery port 28 (Y, M and C) does not strike the tapping pipe 107
while the ink container is rotated; therefore, the ink container can be
nore smoothly inserted through a rotary notion that can take place in a
smal | er space. Further, a sliding pullback notion toward the front,
relative to the inserting direction,_ that nust take place just before the
i nserting-notion ends can be snoot her22-This sliding pullback notion will
be described | ater. Referring to Figure 2(a), pieces of ink
absorbing materials 26 (Y, M. and C) are stored wthin the internal space

f th dent_ i [ Lk, ' | 27 (Y,. M
and ) ar B Shouate hakasth Y el & Sl aR0e SETRREE S A (v
M and @f‘dtﬁé‘l%v.%ﬂerfs‘ﬁrzﬁ;g (@&%&@& 3Y,MMan§1@)G),I NoRr¢ieg to hold the

i nk delivering nme M an within the " correspondent ink -
cont ai Ner synwakpofdd iy MiPRice 29 (Y, M and C) are provided, and a slit

t hat connects -22- the interna
space to the anbi enrge i scoysnVadecbupr tsed a ofilh h23 sappos t ridgaenbers 29 (Y,
M and C), on the inward facing surface. The cover 23 conprises

arib 33 a?dra rThyerib 33 creates a predetermined gap between
the ink absorbing material and cover 23. The ridge
23a, being on the external side of the cover 23,
engages with the shoe portion 105 of the ink jet unit
101 and generates a downéard force that presses the
ink container 21 downward, securing the installed ink
container.

Further, a plurality of ribs 31 are provided
on the latera; internal surface of the ink container.
These ribs 31 create a predetermined gap between the
latgfal 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



23a. The rib 33 creates a predeterm ned gap between the ink absorbing

mat eri al and cover 23. The ridge 23a, being on the external side of the
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 predeterninedi%%g between the lateral internal '
surface of the ink container and the “i"nk absorbing material 26.

Referring to Figure 2(c), in the case of this ink container 21, all of the
I nk delivery ports 28 (Y, M and C) are disposed on one side of the bottom

surface, Wiydh i 448l €t GAkEe I ddlorRRSALd A tHeL fdal 4 adhere
airtightly to the other side of the bottom surface. Wen the ink absorbing

materi al agherity PdddidH lof tthd Ik idmyaidiead &l @&fn tiee ikdetsont ai ner,
the ink is |liable to be collected thereto, and when collected, it is
|iable to |sakfand, cfo tthat rthe delk \adrspghbdmigs matexiiraly exdrs ,balependi ng on
the orientation of the ink container. In order to correct

-23- sudhreventad fnawe adherid@ arledwing el gARHite ddeh Belktomt ori ng
portion of the ink container 21, on.the bottom surface, so that the ink
absor bi ng rtefaes ¢ ths ink container.

The presence of such ribs 30 and ribs 31 in
the ink container (also, the presence of the slit on
the supporting member 29) allows the ink delivery
ports 28 and air vents 25 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, thg
ink is prevented from blowing out, or leaking, from
the ink delivery port:;

- secondly, even when._the aﬁbient temperature
of the ink container ingreases 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



prevented from adhering, |eaving no gap, to the bottom surface of the ink
cont ai ner. _ The presence of such ribs 30 and ribs 31 in .the ink
contai ner (also, the presence of the slit on the supporting nenber 29)
allows the ink delivery ports 28 and air vents 25 to be connected with an
~air layer. ' Wth the presence of such an air l|ayer that connects
the internal space of the ink container to the outside; ' firstly,
when the sealing menber, which seals the ink delivery port during the
commercial™ distribution of the ink-ggnatainer, is peeled off, the ink is
prevented from bl owi ng out, or |eaking, from the ink delivery port;
secondl y, even when-the anbient tenperature of the ink container increases
during a printing operation, the ink is not going to be forced out; and
thirdly, ti8e psod prstisllyheutasagospdeveneyw: (he *nRrPR&m col | ecting at
the ink container bottom offering an effect of inproving the ink delivery
ef fici encyiew: (c) a bptigmevieyy| g8er 4fldsis geRBFEL24L¥ucture of an ink
container 1 for sto t he bl ack ink, wherein

- 24- (5??%?3¥ 68%{92FVy cutaway side view, (b) a front view (c) a
bottom view, and (%hé ink B@5E5§£E¥ l comprises an ink storing

shell 2, a cover 3, and a'top member 4. The cover 3

is provided with an air venting opening 5 and covers
the shell 2. The top member 4 is provided with: a
space that serves as a buffer chamber for preventing
the ink, which might leak out of the air vent 5, from
reaching the outside; an air vent disposed 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 cut of, the ink jet unit 101.

The bottom portion of the ink container
comprises: an ink delivery port 8, 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 1l4a and 14b that
connect the ink delivery port 8 and the rib 35.
Furfher, 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 é notch
112 provided on a front plate 113 of the accommodating
portion 11 of the ink jet unit 101. This rib 12 is

also used as a guide for installing the ink container
1.



cutaway top view. The ink container 1 conprises an ink storing
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 nmenber 4 is provided
with: a space that serves as a buffer chanber for preventing the ink

whi ch m ght | eak out of the air vent 5, from reaching the outside; an air
vent disposed 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 unirt 101- The bottegsportion of the ink container
conprises: an ink delivery port 8 into which the tapping pipe 107 (Bk) of
the ink jet unit 101 is inserted; arib 15 that projects around the ink
delivery port 28; slanted portions 14a and 14b that connect the ink
delivery port- 8 an@hehpresendsinveptiper dogsr pRt12imdtpitde ded on a part
of the lateral surface, on the_tab 4a side of the ink container 1. This.
rib 12 ser¢esigs pﬁeﬁéﬁtlﬂﬁéréﬁﬂoﬁ§6ﬁ§tuﬁ? Q@oﬁP§|ﬁ€F ForfSEeTat i on, in

coordination with a notch 112 grOV| ed on a % u&Ia e 113 of the
accommodat FRYEVSGrt it8e PTeSRth VAR GER &ﬁl?af ¥ib 12.is also

?Zg? as a %"f'fd %tfzcx)zre Iwrllzsétr.').aI o s g%pp'll§1%%mm%m@>%rr (:h'ereinafter,

called ink delivering meﬁber) constituted of bundled

fiber is provided within the ink delivering portion
containing the elastic member.

When the ink delivering member constituted of
this type of bundled fibér is employed, it is
preferred that the ink container is installed in such
a manner that the bundled fiber is pressed upon the
filter-equipped ink tapping pipe on the recording head
side and remains in a stable state of being
compressed. Such stability can be effected by any
installation 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.



The present invention does not limt the design of the internal structure
of the ink container. However, the present invention is particularly

ef fective when an ink supplying nenber (hereinafter, <called ink delivering
menber) constituted of bundled fiber is provided within the ink delivering
portion containing the elastic nmenber. When the ink delivering
menber constituted of this type of bundled fiber is enployed, .it is
preferred that the ink container is installed in such a manner that the
bundl ed fiber is pressed upon the f+df-er-equipped ink tapping pipe on the
recording head side and renmains in a stable state of being conpressed.
Such stability can be effected by any installation nethod in accordance

with the present inventjon. The j%# géilverlng negBer descri bed
in the foFeHERME tHkeTILT oI SHREBPSS thact - RRT 88 PFRPPAg menber 7
illustrateg jn Figure 3(a)._J th .1 DV, 19D, ol kIS preferred that
the ink d I1‘@eﬁ‘%g"’ﬁ§ré%%t*%?gboge%gﬁég%%%gtﬁgh#%g %bgs'grbi ng mterial 6
and ink deLj or hoa 4 | AW R0ab$i¢aps! | ed of ink
absorbinge%%§§$¥%§j %ﬁé%éﬁﬁit thef%dﬂﬁﬁgdtgéber igégfaggg g%gFeast on the
surface thgt f3ges &Detifkr COStaAILEnIinFloMEMAERiChtiBis betkeast i t ut ed of

only ink absorbing material such as sponge, wi thout the addition of the
bundl ed fibré. internal space of the ink congainer and?€the

outside is provided on a part of the inward facing

surface of this supporting member 9.

Here, the ink delivering member 7 is an ink
drawing member that delivérs the ink only in one
direction, and in this embodiment, it delivers the ink
from the ink absorbing material toward the ink
delivery port 8.

In this embodiment, ink absorbing material is
employed as the porous material to be placed in the
ink storing portion of the ink container, and is
compressed into the storing portion. As for the ink
absorbing material, sponge or the like, for example,
can be listed.

' The ink delivering membér 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 af 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



Further, in order to support the ink delivering menber 7 in the ink
container, a supporting nmenber 9 is provided, erecting inward fromthe ink
delivery port 8, and a slit for establishing comruni cati ons between the

i nternal space of the ink container and the outside is provided on a part
of the inward facing surface of this supporting nmenber 9. Her e,
the ink delivering nmenber 7 is an ink drawi ng nenber that delivers the ink
only in one direction, and in this enbodinent, it delivers the ink from
the ink absorbing material toward the2imk delivery port 8. ' In
this enbodi nent, ink absorbing material is enployed as the porous materi al
to be placed in the ink storing portion of *he ink container, and is

O o R AL i SRR Y (e s Y PRI el
deIivering e r i.s fi .10 I , ' o) e.ink jet unit, and
remai ns pres‘g%g %%o%h? h%ﬁiggln%r%&?&wi%ﬁéla“g%ﬁ%% 1Inhn glrrlﬂ?il 6 stored in

the i nk StQLI 1o AL | lnd<®OP) Nbalitad I maAGLN ok MEETd@ke fogOMPT essed

at the contact poin ni's dbfornation boost s e capillary force,
enabl i ng. dfechdki Abs@sbi e Gidibe® 10 S0l tiestidbeddNivdpyo the

adj acent area of the ink delivering nenber 7. Thus, even when the
recordi ng peetel sidlej nknd preventing thereby the air from being
drawn in.

Further, after the reco:ding'head and ink
container are connected and an ink passage is
established, it enhances khe 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
compreséed 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



-27- container are separated fromeach other, a sufficient anount of
the ink is always available to the'ink. delivering nenber 7, formng a
meni scus on the surface of the .ink delivering menber 7, on the ink
delivery port side, and preventlng thereby the air frombeing drawn in.
Further, after the recording head and ink container are connected and an
I nk passage is established, it enhances the ink flow toward the ink

del i vering nmenber. 7, preventing the ink flow interruption, and reducing
thereby the anount of the ink Ileft undled; therefore, the ratio of the
usable ink stored in the ink container inproves. When the ink
absorbing naterial is stored conpressed in the ink storing portion, the

k b bi t I t del b
bt g der or RBALOFRE: oE by LS Thifetiad ohin e Aol SEH TSRS LLeh Ne tre one
| | ustr at ed d
upon the | nBeRReErE? tad Mhresfad Leftey e Gl (Rad PR LG RERREL,L D P esse
material i 8ot Raf! £Re NEXE éﬁbéfﬁi&§"&é€érf§drﬁs é&@éﬁiqaéfoﬁﬂé& ink is

collected in the area next to the’'contact point When i nk
absor bi ng. negbetbakabipt coF1EE€6Sthé Ok €661 Bhe @éﬁté@t'éélﬂfaceﬁent into the

ink storing portion, or has a snaller elastic coefficient, is

It should be noted here that a terminology
"pressed into" means that a higher pressure than that
applied when the preferred material is employed is
used to press the ink delivering member onto the ink
absorbing.material so thét a higher contact pressure
can be generated.

Generally speaking, in the case of the ink
jet recording apparatus, the printing quality
deterioration caused by the ink leak from the ejection

orifices of the recording head or the lack of ink

supply to the ejection orifices is prevented by

B

maintaining a proper balance in the water head
pressure at the ejection §rifice portion of the
recording apparatus. In order to stabilize the ink
jet recording apparatus performance, it is necessary
to maintain a negative prassure in the ink supplied to-
the ink jet recording head (generally, no more than 0
mmAg and no less than -150 mmAq, preferably, no more
than -30 mmAg 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



- 28- enployed, it is preferred for the ink delivering mnmenber to be
"pressed into" the ink absorbing material so that the ink absorbing
material is surely deformed to reliably collect the ink to the cont act

poi nt . It should be noted here that a term nology "pressed into"
means that a higher pressure than that applied when the preferred naterlal
Is enployed is used to press the ink delivering nmenber onto the ink )
absorbing material so that a hi-gher contact pressure can be generat ed.
General |y speaking, in the case of t+k8+nk 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 ejection
orifices is prevented by nmaintaining a proper balance in the water head
pressure RTeHEEFection orifice portion of the recording apparatus. In
order to stabilize he in

necessary to maint ?ﬂﬁé{?V%g%géggﬁrhgpﬁgf ?%Egrfgég?ggetolttkz I nk
b, pr er i o %aﬁa%%%éﬂé%inﬁ%%@fm%ﬁ *‘%*“Pe@'?ﬁ 9100 moAq)
As the Inknésa 58781 89, NBA8a SanEOnk AbROEnd' ExelpRggl o, the filter
in the ink jet recordlng head nmakes airtight contact with the ink
del i veri nosEBrRes , o fefis ainld confa Belet Srwb el £ONdBEtted against
the recording head, and the contact surface at which
the ink importing portion of the recofding head side
makes contact with the ink delivery portion of the ink
container, that is, the dépth of the ink delivery
port.
This connection creates an ink flow passage
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
porfion and-ink delivery port are connected, can be
maintained airtight. In 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



;29- pressure. This contact pressure is affected by the

hei ght the ink tapping portion fromthe recording head,

and

al so, by'the

di stance fromthe external surface of the ink container, which is abutted
agai nst the recording head, and the contact surface at which the ink

I nporting portion of the recording head side nakes contact with the ink
delivery portion of the ink container, that is, the depth of the ink
delivery port. Thi s connection creates an ink fl ow passage that
extends fromthe ‘porous nenber within3phe ink container to the ink

I nporting portion on the recording head side, through the ink delivering
menber, enabling the ink to be delivered.to the recording head.

Further, an Oring is disposed between the recording head and ink

cont ai ner, fdterhaiatielid ailnk phllyestpassagdonwhipol Ypromytlieblei,shed as the ink
can be nmaintained
airtight. pelaktinvileme,oceldpdesengPehyuriebaneak oft tige Yikectlison, it can

I mporting portion and ink delivery port are connected,

also mnimze the ink _evaporation at the junction.

anpl es of a
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i preferable level of wettability.

14

ed fiber. As
ay a .

As for a criterion for determining whether or

not material has the preferable level'of wettability,

the ink contact angle is generally used; having 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, Qlass 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;



- 30- fiber material, polyester, nylon, polypropylene, polyethylene,
cel lul ose, polyurethane, or the like is available. In other words, the
material is preferred to be chemically stable against the ink, and display

a preferable |evel of wettability. As for a criterion for
determ ni ng whether or not material has the preferable | evel of
wettability, the ink contact angle is generally used; having a snmall ink

contact angle is preferred. It is possible to use even a nmaterial such as
so-called Teflon group material thatjgisplays a large ink contact angle,

as long as it is treated to give it hydrophilicity. However, in
consideration of a nunber of manufacturing steps to be increased for
giving the hydrophilicity, and the resultant producecost increase, the
materi al thereflosel ayset fitbenanatevinkicts appefersedr 6e ekabl e. As
for the fiber material other than those described previously, fiber

mat eri al sBBRdaedmetal lic fiber, glass fiber, carbon fiber, or the like

b | oyed. Th { al be_mi xed with th i ousl

TNt oned mator i al ¥he coRert:da”edE aREeFRkRaR, bBr| NEPRENBEP Font i tut es
t of the ink fl i - be givep,sugh ties that

211 bw the PAcCPS bu-tBieBE; 38 8ne, brikiy 87 hUCRIBHE malbRRgLl O8, | 1O

presses upeRakh@ohak+hee8! ¢hAYi AR bLeDvat i hhenbABREI BILRRAd, its must be

gl ven phyS|c§I strengtﬁ %or mai ntaining 1ts Shape;
airtightness between the aforementioned filter
provided in the ink importing portion'and the ink
delivering member. From this point of view, a
thickness of no more than 0.05 mm is desired.
Further, as for the condition for determining the
lower limit of the thickness of the fiber strand, a
thickness of no less than 0.01 mm is preferablé, 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
(bipder); 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 suitaple), may be used.

As means for forming a hard shell that keeps

the fiber material permanently bundled, in addition to



- 31- therefore, the fiber material is preferred to be bundled.

The condition for determning the upper Iimt of the thickness aof the
strand of the fiber material that constitutes the ink delivering nmenber is
the airtightness between the aforenentioned filter provided in the ink

I nporting portion and the ink delivering nenber. Fromthis point of view,
a thickness of no nore than 0.05 nmis desired. Further, as for ‘the
condition for determning the Ilower limt of the t hi ckness of the fiber
strand, a- thickness of no less than=8261 mnmis preferable, in view of the
enpl oyed structure in which the ink delivering nenber is constituted of

t he bundled fiber. Further, as neans for keeping the fiber
mat eri al dled, there.is ﬁ ne%goa i,n whi ch tge fiber —material is
har dened, ISt RECZPPERLEEPEf RS hé® BhhaPel FlB@?lﬂaPéPgsF i%i th bondi ng

mat eri al ohseggln FgglndgerlpéggoﬁpRS% %hggPQ gglskﬂegﬁgghforns a

har dened portidén % era Fe% n 'vering mnmenber.

fiber maorear, CRoPearEtRanes aPPba g ol SBF P Phe B e o
ol yester polyol, e bi nder of
nelanlne'g@@&&lohlBfS%hbabhﬁhleﬁaf1B€rU&Q@er1al. Further,
2 instead of forming a hard shell, the bundled fiber may
be covered with different material.
| In the case of the method in which a hard
sheli is formed, the binder can be impregnated at the
same time as the fiber ié bundled. In contrast, in
the case of the method in which a different covering
material is employed to keep the fiber material
rermanently bundled, the covering material must be
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
considefed 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



As neans for formng a hard shell that keeps- the fiber material
permanently bundled, in addition to

- 32- t he aforementioned nmethod in which the resin binder is used, a

di fferent nethod may be enployed, in which heat or pressure is applied to.
fuse the peripheral portion of the bundled fiber material. Further,

I nstead of formng a hard shell, the bundled fiber nay be covered with
different material. In the e of the method in which a hard
shell is forned, 'the binder can be iﬁ%ﬁé@nated at the sane tinme as the

fiber is bundled. In contrast, in the case of the nethod in which a
different covering nmaterial is enployed to keep the fiber materi al

per manent | y, yngl ed! o o8 UES Il of 13 JBH dhacilacaghawver  he

tenmporarily ber materi al ile giving uniformstrength to the
fiber bundl gneyWoi&dké f@@é@éxﬁmdmwzﬁm Wi nfpdded WRitweenlherefore, the
structure conpr|5|ng the hard shell is considered preferable. - As

to-the net horef Dk batsbtbihd htattedicrl 6redrsl itle tidp inembsr |4 ,mdredl to the
aforenentioned structures and nmethods. Any method or structure is
acceptabl e asridge 3s is prewided tdre thecgotmrmd e e thwresenidwr i nk only
in one direction, and as long as it does not cause the fiber bundle *
defornat|0n51qﬁrch m ght prevent t he ink delivery or cause non-uniform

A certain consideration is given to determine
the ink container dimension so that when the corner
portion 2a of the ink container comes in contact with
the aforementioned slanted portion 105a provided on
the shoe portion 105 of the ink jet unit 101, the feel
of resistance gradually increases during 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 10Sa

is disposed.



I nk delivery, when the fiber bundle is pressed against the ink inporting
portion of the recordi ng head. _ Referring to Figure 3(d), ribs 13
are - - 33- di sposed 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
I's provided on the cover 3, on the exterior side. A certain
consideration is given to determne the ink container dinmension so that
when the corner ~portion 2a of the ink4tontai ner cones in contact with the
af orenenti oned sl anted portion 105a provided on the shoe portion 105 of
the ink jet unit 101, the feel of resistance gradually increases during

the ink container jnserfion.. o) he.c e Lon 2a engages
with the pressing gﬁssiﬁgbfﬁ$%%?d%gf%§t%h%f gﬁ%eﬁﬁgg%%%n 105, the feel of

resi stanfgihpgh@%{g sQLRARR8hace A0dv 2hq! BRASSIEN! LHB: LRE Hé@{:yf eels a

Ucl i ck” han confirmng t I nsértion has pr oper

conpl et ed. cbhi $aPf 855 NGoHBARS £RELpropae’ BhRScantayheard force that
presses the ink container 1 dowmward, further securing the inserted ink

container insertion, isTleécehpleshedi chedughdghe3acmbgagesoni bb:the
di sl ocation preventive nenber 105c,. preventing the ink jet unit from
becom ng ditbeoshbpds Fhietdessbsatednportion 105a and pressing
means 105t of the shoe portion 105, and the placement
therecf; the horizontal and vertical dimensions of the
ink container, and the relation thereof; and the
dislocation preventive pértion that generates a
positive feel of resistance when the ink container is
dislocated.

Further, é number of ribs 13 that
hofizontally 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



preventive nmenber 3a is al so disposed on the shoe portion 105 provided on
the ink jet unit 101, at a location different fromwhere the
aforenentioned 105a is disposed.

- 34- _ The significant effects of the present invention, such as
space saving and such that the user can reliably confirmthe proper ink
container insertion, is acconplished through the combination of: the
shapes of the slanted portion 105a and pressing neans 105b of the shoe
portion 105, and the placenment thered$s the horizontal and vertical

di mensi ons of the ink container, and the relation t hereof; and the

di sl ocation preventive portion that generates a positive feel of

resi stance cont ai ner Further, a

number of PF ?rlé tﬂ%freﬂBr?Q%%t%J §“£€{Z% afb briYidE on the interior
f f f
R e

between th t he |nk absorblng

material. container it Shohd BerfGhesutPate! s Rkt CORd 3 is formed

so that the ink delivery port 8 is disposed on one side o the bottont
surface of abBerbilg RQPLALAE! cad es chpEPentle fHkmoleREPing material is

| iable to adhere a|rt|ghtly to the other side of the bottomsurface of the
i nk cont ai atrtiyhebytbe tindk bottom surface of the ink container.

In addition, a number of horizontally
extending ribs 11 are provided within the ink
container, on the lateral surface, forming a
rredetermined amount of séace between the lateral wall
surface and ink absorbing material.

The presence of such ribs 10 and ribs 11 in
the ink container (also, the presence of the slit on
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, "



absorbing material adheres-airtightly to the bottom surface of the ink
container, the ink is liable to be <collected thereto, and when coll ected,
it isliable to leak out of the ink delivery port or air vent, depending
on the orientation of the ink container. In

- 35- order to correct such a fault, the ri.bs 10 are provided within the
i nk storing portion of the ink contalner 1, on the bottom surface, so that
the ink ahsorbing naterial can be prgir ented fromadhering airtightly to
the bottom surface of the ink contain I n addition, a nunber of
hori zontally extending ribs 11 are provided within the ink container, on
the lateral surface, formng a predeterm ned anount of space between the

| at eral wal r The presence of
such ribs 1(40 aéﬂj'g%a %édﬂ(t%%%@%ﬂt a?t%[édr aJ:laa lsQo Oft htehepr esence of the
slit on trugéamgxyﬁgﬁg menber 9) allows the |nk delivery port 8 and air

vent 5 to be connected with an air | ayer. Wth the presence of
such an air |ayer timirtannect orddesr itd arethices pane mfoidwcidik container to
t he out si de; firstly, when the sealing nenber, which seals the

i nk del i veraregoraf diva rigik lmend@imeilalrelditsiveg ha ithe afectdusimg( cont a| ner,
I s peeled off, the
" 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 container
is increased; in other wérds, 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 pért 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 botéom, 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



ink is prevented fromblow ng out, or leaking., from the ink delivery
port; secondly, even when the anbient tenperature 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 fromcollecting at the ink container bottom

- 36- offering an effect of inproving the ratio of the usable ink.
Further, in order to reduce the projegtion area of the ink container 1
relative td the recording head, and at the sane tine, 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 sane tine, the height of the

i nk contai nar wnl doNeoaPtede theObRBreWahnds onsad- edirueduaepeareratio is
i ncreased to acconplish such objectives. In addition, the ink container 1

i s steppedingiiarkid dnity thle tilhk mietduaitto 10NGr ehseughs rotdargapacity. This
st epped design gives such an effect that the ink container appears to be
an i nt egr amedtiwar tcaufseidhdy he muil tipile gondadts betweesr ttde iinkt he unit.
As for the external dinmension of the ink container 1, excluding a top
nenber 4, tRatadngn and theppertieng pisthe masiaget Hhat dife 8
appr oxi mat %:lo%/; p%sftég‘.onx'lnl I%e%tfh tzlizte ttrc]::% t;?:?.tattoeml’l3Z%pQ:rhoexilrg.atteerla).ll. 34.9 mm
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 (@ in
Figure 4) of 5° - 45°, relative to the casin§ 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 coleor 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 (P1l) 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



rib 12 depth, approximately 2.7 mm w dth at the top, approximtely 16.9
mm width at the bottom approximately 11.1 nm and the height fromthe
bottom to a stepped portion is approximately 24.4 nm In other words, the
i nk container is shaped so as.ta expand once in a slight step, '
substantially at the halfway point between the top and botton1port|ons

The ink container 1 and col or ink container

- 37- 21, which conprise the aforeqf tioned structure, -are installed
into the ink jet unit 101, through rotary notion caused by the nmultiple
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 cblieat@Skibn #Nfatdfal idd) of the cadfn@TOed. torgaye the space
needed for insertion, the ink container is inserted in such an

ori ent ati oBhéhBbttHR t@knéﬁnralﬂergﬁauﬁapﬁyo@pﬂ@I&@wﬁ@arahe gui de portion
of the casing forns an angle (a in Figure 4) of 5[err] - 45[err], relative
to the caswhgrehyfthe itlavcomtairex ulslerpoatednabdienPthe angle falls
outside this range, the space needed for the insertion is practically not
di fferent BAttbiparisoa skehethblusheated it FhaurekSconkaibee is linearly
i nserted from above or sideways gures 4 - 10 illustrate a

typlcal.|nF°t58ﬂtﬁPﬁ%?r|%%t%§lé??%#ﬁ%eﬁh%@c@@w?ﬂaﬁ%rt?cﬁ?%?e §5f

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 cormer (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 virtually
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



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

t he i nk container acconmodating portion, as illustrated by a state |; At
this tinme, the top portion 114 of the front plate 113 is placed in

contact with a point (PlI) of a lateral wall of the i.-nk container, being
used as the guide, and one (P2) of the bottom corners of the ink container
is placed in - 38- contact with a

| ateral wall of the casing 103. Then73%the bottom corner P2 is gradual l'y
slid downward, whereby the ink container is rotated about Pl, settling in
a state iIIustrated in Figure 5. As the bottomcorner P2 is further slid

downwar d, gtiggtEgL%Em Eéfég?lﬁéedcéﬁeguiﬁ & nt?caﬁ?ﬁtﬁigh% is extremely

i mpor tant, he~“User can and that the ink
contai ner - ;h¢o2HRY! UE%lSBEd{:HQ cgglﬁg@ﬁognboﬁhneﬂé FiBlugel 8 taggonpl i shed

by giving an R-shape (approxinately he i nk contai ner corner (P2)

that is abuttadteAteshenbaseage vail ﬁldéf #6R tapping g€peoliotize casing
103. This provision of the R-shaped corner allows the ink container to

slide snootisl yealgi &g entkmakthyg inkt dekdvebguporbeoforhectinRroi nt Pl
establ i shed between the ink container and the top portion 114 of the 'front
pl ate 113; conéréhere(ithehpnkdcbeatadhed thatntbehlipk tapping

pipe 107M is also ready to enter the ink delivery port
of the magenta ink container disposed next to the
yellow ink contaiher). However, when the ink tapping
pipe 107 comprises the aforementioned ink delivering
member constituted of the fiber bundle, the fiber
bundle 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 contaiper are adjusted so that the ink
tapping pipe does not come in contact with the ink
delivery poft of the ink container, in the state III,
and a state IV, which will be described.

At this time, the tip of the ink tapping pipe
107 contacts the ink deiivery 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 1ocafed;

therefore, the inclination of its slanted surface is



slid dowmnward as the contact points Pl and P2 are allowed to shift

snmoot hly in-coordination, giving the user a preferable feel of contact.
Wien the ink container is in the state Ill, "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

i nk container is further inserted, the slanted portion, which is forned so
as to continue fromthe R-shaped portion given to the

- 39- other bottom corner P3, conesq4gsf contact with the internal wall of
the casing 103. In the Figure 6 that illustrates the stage IIl, the ink
tappi ng pipe 107Y is ready to enter the ink delivery port of the ink
container (it should be noted that the ink tapping pipe 107Mis al so ready
to enter thendekedefénelgr pinttheforder nefeits FPRtacht ditBr thesposed next
to the yellowink container). However, when the ink tappin pi pe 107
conpri ses thEresperding bk dtAPRIYE| PIRe+ ngIlnneRBeF Uﬁﬁgﬁktgpéd of the

fiber bundle, the fiber bundle is sonptines dana ed.éhrough the friction
bet ween t hEStigWr andBREeRRA 1ok CRAFIERSTORTS P?ﬂ@? PO EItR & 5

D ol aakedt Su RS haTed bR BB T e BT T T
I nk inclination, and the slanted surface of the ink
delivery port of the cyan ink container is the most
inclined. |

Since the ink delivery port portiomn 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 fotatively
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



delivery port of the ink container, in the state 11, and a state IV,

which wll be described. At this time, the tip of the ink tapping
pi pe 107 contacts the ink delivery port, but, since the port is given the
slanted surface as illustrated in Figure 2(c), the insertion continues

wi t hout a hitch. Further, since the ink container goes through

the rotational novenent during its installation, each ink tapping pipe
conmes in contact with the corresponding ink delivery port at a different
time, depénding on where each ink d€ﬂﬂv9ry port is located; therefore,
the inclination of its slanted. surface is

- 40- rendered gentler in the order of its contact with the
correspondijiG i Y E%%p A8 ¢ |}f% Sto he o8l oWy %nd magent a i nk
containers are provi & wth a ed sur ace aving su stantlally t he

same inclination, ard+tdie Hiad, ed:h'am:cgﬁ%o%etrh@sl%lf +@@) iipgry port of the
cyan ink container Is the nost incline Since the ink delivery

port porti centaingrqVitthat \Wsi,h thee coirfiaire @ns thka@ownattdelainS sh@el i nation is
rendered gentler on the upstreamside relative to the direction in which

t he i nk comediatdivel $a ridwr tvedrtiicalo directdenndn amd chs thendaked st eeper on
the opposite side, the ink container can be rotated for the installation,
bei ng dlsp6§@$§Mqﬁﬁ igeinsertede comes in contact with the top

end of the slanted portion provided on the shoe
portion 105, and begins to generate the insertion
resist;ve feel (state IV illustrated in Figure 7).

Referring to Figﬁre 11, it shows the relation
displayed betweén the location of PS5 and the insertion
resistive force during the ink container inserting
operation. In the states I - III, 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 iﬁ this state, the
corner P5 is at a location where the insertion
resisting force is much larger than in the state IV,
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 PS is near the end of its travel.
At this time, the insertion resisting force is the

highest as is evident from Figure 11(b).



port portion, and yet, w thout 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 al so, the .
ink delivery port portion can be designed w thout being expanded nore than

an ordinary one. Now t hen, as the insertion is continued, the
bottom portion P3 of the ink container, at which the I nk contai ner al so
conmes in contact with the casing, slides and shifts toward the font side,
causi ng t he i nk container to be inttdmned against the slanted portion of
a rib 115, which is provided on the casing

-41- 103, on the internal surface of the top portion 114. At

this time, the top corner P5 of the ink contajne that is, the corner on

t he downstream si d&FRe% A% V¢ FHHhERKIZRET +f r‘é‘i’:ﬁ%‘ﬁri n which the ink
container js_jnserted, conmes.,s i § h, .t d, of the slanted
portion pr%r\lﬁ%ré%e n % h%t%%%iigoﬂ%%éﬁ%‘%é a%%h%]é%"l?‘ﬁ f Jg%ner ate the

i nsertion j Stiv t A i | .

sertlon rgpl sld Veglifl el gt end dddiblanl b Selgusr Y,

| ocati on Ofh&méhkht hend NSkl téditaidst SéoMeef OBSCE S RGst he i nk contai ner

inserting operation. In the states I - IIl, there is no insertion °
resi stive tode€l fndicen ties esianted gagittidn 10Sa, it snappily

engages with the pressing means 105b. Since the

contact surface of the pressiﬁg 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 a£ this £ime, 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



between PS 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 Vin which the insertion has gone further, and in this
state, the corner PS5 is at a |location where the insertion resisting force
is much larger than in the state 1V, as Figure 11(b) shows. At this tine,
the ink container is under a downward pressure effected by the

configuration of the slanted portion 105a. In a state |V
illustrated in Figure 9, the ink con#drner-corner P5 is near the end of
its travel. At this tinme, the insertion resisting force is the highest as
i s evident from Figure 11(b). -42-
Then, as the ink container is further inserted, a state VII illustrated in

Figure 10 FeIuepiip}ed, 1LARSEERERS FRE FRRELEAGRS OF SfReSHRSrds, the
nonent the_ink.con corne PS fi es travellng t he sl anted
portion 1088%tPRg hgbpsﬁ§°r8né 8 ngﬁe hewgﬁgfglné %hs‘io . Since the

contact sugfgcg aosgghglgge%wg #2302, 1938, | Borld aMAl cope feel of

resi stance €enreltu di sap pears at this

moment, angy ghdi %nausé@s& %aapp%a& E%J.Qfal?(he resistance is felt by the
user, mnth his hand, as a he conpletion of a successfu

i nstal | ation. Figure 12(f) 1llustrates the aforementioned

slanted portion 105a and pressing means 105g of the
shoe portion 105, and Figure 12(g) illustrates the
dislocation prevention member 200; The slanted
portion 105a and pressiné means 105b illustrated in
Figure 12(f) are disposed at the bottom portion of an
area A shown in Figure 12(d), and the dislocation
preventive member 200 illustrated in Figure 12(g) is
disposed in an area B shown in Figure 12(d). In other
words, the former two and the latter are independently
disposed in different areas A and B, respectively.

When the ink container is further inserted
from the state V (Figure 8) to the state VII.(Figure
9), the projection 3 or 23, which is provided on the
ink container on the downstream side relative to the
inserting direction, comes in contact with the
aforementioned dislocation preventive member 200
(Figure 12(g)), at the tip of its arm portion, and
while the ink container is rotatively inserted
further, with its corner remaining in contact with the
slanted portion, the projection 3 or 23 moves from the
gently inclined portion to the steeply inciined

portion, which is provided at the tip of the



At this tinme, projections 16 and 216 provided on the ink container are
snappily accelerated toward the internal wall of the casing as they are

rel eased, 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 conpletion of the installation. Also at this tinme, the ink
container is pressed dowmmward by the horizontal portion of the pressing
means, being surely locked in place;44_ Next, referring to Figure
12, the di'slocation preventive nmenber 200 of the shoe portion will be
descri bed. The shoe portion 105 is fused to the casing 103 with

the use of ultrasonic waves, becomng integrated with the casing 103.
Figure 123jislocation preventive member 200, and- 4Ben, tBequamtially
illustrates the conditions of the shoe portion 105 before it is wel ded,
wher ei n ( @ontaiterd insartiey aperaicdenvieads ftomhisi ewinltott om view, top
rear view, respectively. Figure 12(f) illustrates the
oned sl ShecadrpopbrthonOss ghsepr tbei cgndfdgnsat@dy of the shoe
portion 105, and Figure 12(g) illustrates the dislocation prevention
nmenber 206lesprdbadaanedhepdrrrgRirgsResAyser £4sithg FPAASWIDSh i | | ustrat ed
in Figure 02&; are di%%psed at the bottonlgor&i%n of an :
s: e ner is pulle

vi ew, and
af orenent i

reas when ink contai 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 configuratién preventé the ink container from
being inadvertently dislocated.

These portions that f£ix the positioh of the
ink container, and click wheﬁ 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 ﬁembers
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



area A shown in Figure 12(d), and the dislocation preventive nmenber 200
illustrated in-Figure 12(g) is disposed in an area B shown in Figure
12(d). In other words, the fornmer two and the latter are independently

di sposed in different areas A and B, respectively. When t he ink
container is further inserted fromthe state V (Figure 8) to the state
VII.(Figure 9), the projection 3 or 23, which is provided on the ink
contai ner on the downstream side relative to the inserting direction,
cones in contact”with the aforenmentt®Ped dislocation preventive member 200
(Figure 12(g)), at the tip of its armportion, and while the ink container
Is rotatively inserted further, with its corner remaining in contact with

the slanted portjon roj ecti r o] h gently

i ncl i ned pgf?ﬂEBnpif%t% h’é&t%ﬁ@ti%‘g‘#}?‘%’egy %‘%F@%ﬁﬁ \%ﬁ%i ghe gnlﬁr ovided at the
tip of the i i fter the ifft- cont@idkecal on
preventivec%%ﬁ%é?eﬁdﬁ?p%%ﬁt%%%HT t %ri%k egontgiﬁer Fﬁger#ing operation
ends at this<peiily. The armportion is given the configuration

described in the toregoi ng because of the followng reasons: when the ink

container is pull edNgxt, FbguretEBpiyluseranes howt ithe ginkes the user a
feel of ‘resistance, which is felt .as a feel of assurance that the ink

cont ai ner Aadivetynpoetyofotkeoink coutehner and &inef igdr Aeppdngr events the
i nk container from

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 ié connected.

Referring to Figure 13, the ink tapping pipe
107Y of the ink jet unit 101 is inserted in the ink
container 21 thrqugh the ink delivery port 28Y, being
pressed upon the ink delivery ﬁember 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, tﬁat 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 iO7M'
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



bei ng i nadvertently 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 ink
container, and clicks when the ink container is renoved, are separately
di sposed in different |ocations; therefore, the objects of the present

I nvention can be acconplished with the use of an extrenely small _
structure, in conparison with the prigg.structure in which these portions
and nenbers are disposed together. The height of the front plate
113 fromits bottomedge to the top edge 114 is approximately 22.0 mm
The front plate 113 contacts a part of the ink container when the ink
cont ai ner iBerestiéfers, and can e @hitmgliyglerd tdwareihiindtes lgied nakes it
difficult to -install the ink container, whereas when the height of the
front pl at eAlsQ, i siremert timinstal ind @hroughe thek rotary motion,

- 45- front plate 113 cannot_ properly function as the ink container
supporti ng FRAbEP2GHE tEeTHIRed foT driieni iRty llatinn garede Next ,

Figure 13 illustrat how the ink, de]iver ort qQf the_ink_ container and
the ink tapBIAERLESNL i BHE oFCT HRFTIRCTHIE (#RR9 2P R RRARRPO£i i e 13

refers to 20p3g.4p WG IIE FAUL I WRNTed brdiiogonnect ed. arid the

sanme applies casé
sacrificing the ink capacity.

The ribs provided on the inkK container on the
surrounding area of the ink delivery port are
subjected to the pressure from the shoe portion 105,
being pressured ontoc 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 assureé 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, dn 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



t he bl ack ink container is connected. Referring to Figure 13, the
I nk tapping pipe 107Y of the ink jet unit 101 is inserted in the ink
contai ner 21 through the ink delivery port 28Y, being pressed upon the ink
delivery menber 27Y. The ink delivery . nmenber 27 conprises a bundl e 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 cones in contact with the
ink delivefy nmefber 27, high and | ov*ttensity regions are generated in the
I nk-delivery nmenber 27, pronoting further the ink within the ink absorbing
material to flow toward the I nk tappi ng pipe As a result, the ink

del ff d
el 1VerY  ERERERTER ol I HBE. it ndak o0 SherL it Tl and 107C

ry ne e sane nmanner.

Since the iGEaCQEtEbﬂﬁi-eééed“ééé‘iA@@ e i d:&lftéfﬁef'néﬁd'DSSUCh a manner

as descri bed herei nbefore, it

can be S'”HéfoéﬁédsurﬂéyztnﬁéaaéfakmeédS@heSdaﬁermédlﬁotﬂﬁéﬁligd t hrough
the rotary notion, the space required for the installation can be

m nim zed, aamdwé&St@rQnesﬁeOﬂnﬁﬁeﬁhGaﬁpheerEdnned (és bathesidiés t he
appar atus can be downsi zed. w thout  sacrificing the ink capacity. '
The ribs pofvitedrbhs) heetwkenohbai nép bA8rhand container rib

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

compressed and the ink container can be smoothly

installed or removed.

In this emhodiméht, 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 ovérall thickness
is 2.4 mm. The height of the ink container rib is 0.6
mm. As for the material for fhe 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



surrounding area of the ink delivery port are subjected to the pressure
fromthe shoe portion 105, being pressured onto the elastic nenber

di sposed on the bottom surface of the ink jet unit, and as it is
pressured,. it conpresses the elastic nenber 103, - preventing the ink from
| eaki ng therefrom The elastic nmenber 108 is provided with rib 108r. This
rib 108r is |ocated on the surface which conmes in contact wth the ink jet
unit, and as it is conpressed by the4%ressure fromthe ink container, it
assures the airtight contact between™he ink jet unit and elastic nenber
108. Next, the rib structure for inproving the airtightness of the elastic
menber will be descri bed. Referring to Figure 13, a

r ef er ence. I ' t C 3 . ' ris
U géeqng%ordg%wal%s%&aede@s&n FIRARY -1 4A drld +H

provi ded o er 108a, on the side facing the casing 103, and

seal s the gam, EvWRAN e K corididier atl s¥th E@BME&h3AnkThe ink
container is provided with a container rib 35Y on the side facing the

el asti c nerdmitaixr sAldd.he i nk container 21 is

-47- installed into the ink jet head, the elastic nenber 108a is
conpressed agai nst tThe igib ddifnioferthnccliastidemanet & dtt § s def or ned,
the deformed portion is allowed to.invade into the space fornmed (an both
sides of tiRcatinn gaunpsRendiag it KW ik chaingy % 3335Y. Therefore,

the el astic nenber 108a can be easilé/ .
and their central axes are deviated from each other

less than 1.2 mm. This is the amocunt of deviation
that can afford the airtightness. 1t is preferable
for the amount of deviation to be 0.3 mm or less.
Figure 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 désignates 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, loosening 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



conmpressed and the ink container can be snoothly installed or renoved.:

In this enbodi nent, the rubber thickness of the elastic nenber 108a is 1.0
mmat the flat portion, 1.4 mmat the rib portion, and the overal
thickness is 2.4 mm The height of the ink container ribis 0.6 nmm As.
for the material for the elastic nenber 108a, chlorinated butyl rubber
havi ng a rubber hardness of 40 is enployed. However, silicon rubber, EPDMV
or various other materials may be engloyed. In this enbodi nent,
the rib configuration is such that ey are provided on the casing side of
the elastic nenber, and also, on..the ink container. Any rib
configuration is acceptable as long as it offers a space into which the

el astic Mepher sanebendel LIRS, (ALONCEOLALhk! UshEal s oyeBy ol ] cat i ons,

wherein in gu 'S provi casi ng S|de

to per”‘tlg%BQEHEthﬁﬂ 9&ttﬂﬁlé'§§bicfrHB”Pﬁé diagopal Figure 15is a

transparent view show ng the positional relation between the rib 108r of

the direction, as shown in Figure 13(4? andepaghks menpgr 108a
illustrated in Figure 14 and the rib 35Y of the ink container, as seen
fromthe agk shoant annfigardels8(b). The rib 108r of the elastic menber

Is at a location corresponding to.the ink container rib 35Y,
The ink jet unit to be installed into the ink

jet recording apparatus in accordance with the present
invention may be given a configuratioﬁ 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. 1In
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.



and their central axes are deviated fromeach other less than 1.2 nm This
I's the amount of deviation that can afford the airtightness. It is
preferable for the amount of deviation to be 0.3 mmor |ess.

Figure 16 is a general oblique view of a typical ink jet recording
apparatus usable with the ink jet unit in accordance with the present

I nvention. This recording apparatus 1401 records inages by ejecting the
ink onto a piece of recording material 1402. Figures 17 and 18 illustrate
how t he ink® container, which is a cot¥™-ink container in this case, is
exchanged, wherein a reference nuneral 1501 designates an ink jet unit;
1502, a color ink container; and 1503 designates a bl ack ink container.

Figure 17 illustrates how t he col or ink con ner hé removed. First, the
user hooks his f|rmﬁ#rﬁﬂﬁﬁ+m$3%ﬁﬁcﬂr?PRF?% % nt3i ha? 8ﬁﬁlﬁﬂr|s t owar d

the front S|de | poseni n |I fro e ink u n Figure
17(a). Thent he hguiding & TIRR #%l tlﬁységé??ngn& d§§ §&n§§ shoan in
Figure 17 . . u S

-48- ing?%lFo'gulﬂ% ?%é%ﬁ%¢§%%ga%%a%¥kln g%%?gfngﬁeﬁgggé %%?o the ink
jet unit 159&:1%59&%“&86&98&&1:1&' %@f‘&i@ﬂ; asasbaenshBeFpateok§(a), and

pushes it in as s In Figure 1
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 membér which divides the ink
container accommedating portion into at leést 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 spacé of the color
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



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 | ever 1704 is released
as shown in Figure 19(a), the whole unit 1701 can renoved for exchange, as
shown in Figure 19(b). In this enbodi nent, when the ink

- container is inserted into, or pulled out of, the ink jet unit, it 1is
rotated in the direction perpendicular to the carriage novenent, using the
bottom portiion of the ink container-aktonmmodating 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 contaiger to t$e rec&gdiqgéhqu can be reduced; in other words,
the proj ectPoRTSFRE BPAENERT nk® COMIRTT2r relative to the bottom surface of
the recording app a e . Further he i nk
cont ai ner al one caﬁégéyﬁ%ﬁbﬂgggﬁé, %ag?%gc?%%a}%ﬁrj% hﬁ??réﬁgthe mai n

assenbly ofntfethd@r {hR98onthifdr BEESuhdd St £46 N3HGENGn, NBL Npd user
friendly. - 50- Furt her,

there are putvtHegugh the £otative nbeehen€i a80RertheNguilech is shaped and
di sposed so as to guide rotatively the ink container 1nto the ink '
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
the shoe portion provided within the caéing 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 deldivery 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



cont ai ner acconmodati ng portion; and the shoe portion, which generates the
feel of resistance when the ink container is inserted into the ink
cont ai ner - accommodati ng portion; therefore, a proper anount of clicking
feel can be given to the user. Further, a menber which divides
the ink container accommpdating portion into at | east two separate areas
Is provided in the ink container accomobdating portion; therefore, a

conbi nation of a plurality of exchangeable ink containers, typically, the
conbi nati on of onhe black ink contai m4-and one col or ink container, can be

mounted on the sanme ink jet unit. Further, the substantially

T- shaped. partition mall Is used to divide the internal space of the col or
i nk cont ai _ner tii& |ffer s to the,;_E oﬁg |nk j et heads, for
exampl e, ATTEHRC ¢ é"rt & d B %%nt ai ner .

::g[(tsh?; de%er&ﬁéﬁX%o% 3% are dkigsiposedr?&i%és {geehgolpglrm

at  whi ch Sasheydik S, AP Yd 's‘%z‘eﬁ ':!h e WdA A GidgMer two ink
storing portions therefore, the space required for connectlng the ink

contai ner uitlewithout reducing IrRAB/ektinhtIsAGRNAEe dRIHEIRy;

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 absorbiﬁg 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



Further, where the ink container is inserted jinto the ink container
accommodating portion, it is put through the rotative novenent 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 cottainer 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 i Nt ai ner 0 .QQ ortiqn af .t i jet. unit, is the
i nk cont ai rlc{elir(n%%r%leeljr rga(?(?%t&(eédrgo?r)l%tq{ée S|t§‘eng6°p os’ir’tkerﬁ'(?m\n/\ﬁeéra} I i nk
del i very posit i |QRAIGHE adiWEhPRort (RerfRARS GIRA Jy Pnserting or
renovi ng the ink contéiner I's re&ﬁceéf. urf er,rgae i nk
cont ai ner icorfiiMsions vdgpped-up configuration on the upstream side
relative to the inserting direction; therefore, the ink capacity is

i ncreased. Whid & Wheupnvennilah thd bddie qastasibed iwitaNti on, a
plurality of ink containers are not . .
-52- 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 storing 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.



arranged in parallel on the ink jet unit; the basic color printing inks,
bl ack, yellow, magenta, and cyan inks, can be stored in a space
saving single wunit, wthout reducing inadvertently the ink capacity;

that is,

user can

easily install or renove the ink container, and can reliably

t

.confirmthe conpletion of the successful installation; and the vertical

space relative to the main assenbly of the carriage can be
utilized.

| nparted
reduced,

when the ink container chigimgstall ed or renoved can be

_preventing the ink from cCircunventing the junction.

efficiently
Wth the use of such a sinple and inexpensive

he

met hod
as providing the ribs on the el astjc nenber, the airtightness of the joint

portion is inproved and secured; “and at the sane tinme, the load inevitably

provision of the ribs on the surface, on which the ink delivery port

| ocat ed,

t he surface 0 mhl rvep | {. h it
to p?OVIde gagﬁﬁﬁﬂgoﬂ?ghﬁgrgf éﬁvﬁéés 4ﬁ¥3fﬂ%} %? prevented from
concent r at inj ngtauncsrmauntpblelbq 8t ime Jeik nannndding naterial .

possi bl e

creates the gap for keeping the ink absorbing materi al

efore

S

The

away from

It

IS

Si nce the hﬁ{Sa‘EQEﬁg %ﬁ&kgﬁn' Saghl ﬂhﬂaﬁ@é,uﬁit i mdﬂaewtﬁwrow de an
i nk cont ai néer n% npr ovi ngﬁﬁe}’ﬁl nk delivery effi cg enc

Furt her,

i 88 & o§§tbP§aF0 ﬁPo%PHe kg portion,’ provided =

a bottom portion of said ink jet unit, for recelving
ink from séid ink container, an aopening formed over a
top side and a front side, when it is mounted in said
ink jat fecgrding apparatus, to permit mounting-and-
demounting of said ink container relative to said ink
jet unit, and a cover praovided at least at a corner
portion'betweén the top side and a rear side and
having urging means for urging said ink container
dawnwardly;

characterlzed in that

gaid ink centalner is mounted yhilé a corner
portion of said. ink container‘betweeh a top surface
and a rear side'is slid in contact with said urging
means and while a cormer 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 to Claim 1, wherein a
front inner surface of said ink jet unit has a rib
having a vertical surface, and said rib is cantacted
to a front side of said ink container when said ink
container ;s mounted thereto. '

3. A method according to Claim 1 ar 2, 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
contalner to sa1d 1nk rece1v1ng portion, and an inner

AR O A0 s



- 53- cont ai ner capable of preventing the ink fromleaking out of the

I nk delivery port even when the anbient conditions vary. Wi | e

t he invention has been described with reference to the structures -

di scl osed herein, it is not confined to the details set forth and this
application is intended to cover such nodifications or changes as nay cone
within the purposes of the impbbwenents or the scope of the follow ng

cl ai ns. An i nk container conprising a plurality of i nk
storing poreanrsideroftsaidginhciefl wpil disaldantasted tgpastek ink to be

suppl i ed tg A £0h 06z 1 £CALLE NG dIPask saith Q@ Rdi@inaier aah apace of the ink

container s divided with a supstantially T-shaped_parti‘tioning wal | so
that at | &8P Phreidyhel Wt iwMdtds ontagtadedo @ bottom

-54 - N portion aﬁfn@umam@ ﬂﬂ&lc&t Qfajan iiziﬁ(mt%iﬂtfaﬁhl&* _st_aQEtbnk jet unit
nount abl e n . Lecordi ng agparat.us, erein.said ink_jet unit is
provi ded vm%?ﬁg?iﬁtp%kﬁﬁ%%{h%%d?aja(ﬂ ?r’ﬁg FEER SR rﬁ&’atqﬁ"gﬁ r §¢+ded at a
bottom poriflniet wait.ink jet unit, for receiving ink fromsaid ink
cont ai ner, an opening forned over a top side and a front side, when it is

mounted in said ink jet recording apparatus, to permt nounting-and-
denounting of %aid PrREERALRFEPTIRR IV LB Ji 0 WHREgid s@idt | and a cover

provi ded ainkeestitainer CDs NRsuPOEd | It DajatEen dd1&di@ 1wikdgeand a rear side
and hav'nguﬂﬁglngnﬁeéﬂénfgé %&9&@&@5 éckéfgéé%¥¥iﬁég¥fion it,

and wherein in the inclined state, an angle of fne

inclination is §° - 45°,

5. A method according to 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 port has an inside opening portion
and an outside opening portion having a
circumferentizl length larger than that of the inside

- opening portian, and said inside opening portion and

said ocutside opening portion are connected by inclined
surface.

6. Ag ink jet unit for detachably nounting an
ink container and detachably mountable ta an ink jet
recording apparatus, comprising:

~an ink jet pead;'

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

an aopening 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 ralative to said ink jet unit:

a cover provided at least at a cormer portion
between the top side and a rear side and having ufging
weans for urging said ink jet head: and

2 rib provided on a front inner surface of
sa}@ ;gkujgt unit and having a vertical surface.

A O A



downwar dl y; characterized in that said ink container is
nmounted while a corner portion of said ink container between a top surface
and a rear side is slid in contact with said urging neans 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 to Caim
1, wherein a front inner surface of “s¥ d ink jet unit has a rib having a
verti cal surfﬁce, and said rib is contacted to Trcwg shge of said ink
cont ai ner whed “sai 8% ARKcAREaPAEF BECROUHPRAET HetRiD. 00 WHEIeR A net hod
accor di ng sed dCicavesrl igr pZovidedewi thhanretatining memtdeaxr ner has been nount ed
to said ink jet unit, the urging portion urges dowwardly said ink
container so as to urge an ink supply port of said ink container to said

i nk recei vi ng 8por t iton inknd edn undfepccording to Claim 6, further . 55 .

-rear si de.oifp Saiithd BK gatltitlidn ithet@2haebedabpiRihgPLROr tion of a rear
side of said ink container, arib of said i et unit is contacted to

and a nK )
a bott om FOYAMRGTSof °RSr Ofn v Idile 1651 £8%i 8 PhRSEoHRK| FRPERYPS%: to correctly
posi tion saidl #Hek cxMidrioTe wHikim sV €ok0as @blokNknkeéotitainer 4. A
met hod according to C gi.m 1, rein said ink.container is nounted
i nclinedl ycatno aslglll&q Hic :Lf?tw'urﬁzlvy\}'%‘f%l -aarlllg' Enﬁ.gﬁn{tg }ngf ed to correctly position
it, and wherein in the inclined state, an angle of the inclinationis 5 -
45[err] P Ade00 ACGRIIH REdathgl Bblc1uhgr 81 NyBakdih Nk contai ner
Is provided with an ink supply port fOr fluid conmunication with said ink
recei vi ng RN sigled ofaitdrs whanles foporhehhiaah {m&i¥R opening portion
and an outgdete e RGERRrtion having a circunferential length Iarger than
that of the inside opening portion, and said inside opening portion and

sai d outside opening portion are conhnected by inclined surface. 6.
An ink jet urli@. f orArdeipsc it yamimsidcogddng Bl CDELAI 6prwheteiiet achabl y
nmount abl e | j%E]r car di r cQOPLI SLQ: an ink
j et head; & ealnclgJ‘G'l%:arxlnl n\ﬁgrr d‘lsy Ppr}%c‘)’]q&%t e%trlgﬁﬁ‘dr ggg‘lav;ﬂrl\% portion for

recei vi ng yefeiving sonriok goRmiimner bottom surface of said
ink jet unit.

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

12. Eq ink container mountable ta an ink jet unit
which has an ink jet.hea&, an ink receiving portion,
projected upwardly from'an inner surfacé of a2 hottom
gside in an usihg state, for receiving ink from said
ink container, and an‘opening formed ovér a top side
and a front side, when it is mounted in said ink jet
recording apparatus, to permit mounting-and-deﬁounting
of said ink container relative to said ink jet unit,
and a cover pravided 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

U



an opening fornmed over a top side and a front side, when it is nounted.in
said ink jet recording apparatus, to permt nounting-and-denounting of said

ink container relative to said ink jet unit; a cover provided at

| east at a corner portion between the top side and a rear side and having
urging Means for urging said ink jet head; and arib provided on a
front inner surface of said ink-Tj { -unit and havi ng a vertical surface.

- 56 - 7. Anink jet unit accordlqg to Caim@6, wherein said cover is
provided with a ret%?n%h efor fluid gommypicRkian BefWeesccording t o

d ai m 6, fauttMS1@@n¢flsaﬂ@ Bripacéntd et heneiamtfienadef i ni ng two chanbers,

one of which is for FE@ e f which is for a
color ink contai nera%og%% n %ﬁf/eﬁ? oW, P%{/an %erﬁj‘;lnmég%r{]?nlkﬁks 9. An
ink jet unt%caﬁzbnglngrtOOQJamnf8u1QWEnmmun¥§é#xnn Wi tde td¥e timé chanber for

the blackm%gg hea@arLhy cut away. An ink jet unit according to
Claimé6 erein an elastic nenber’ 15%0\“ ded ar ound sz%i d ink receiving

portion on an |nnerwBSFF6ﬁ1§E+?a£%ko$ 10 PRREjER RAEmed In 251 Apn ink
jet unit anc'otdmng:.aa 6¥ o818, inkerchtatmeds atka gsdiainer i s ni ounted

|ncI|nedIyd&913@eg g kﬁt ugé%ﬁdg}g%n?ggnd% aled Eg_correctly position

It, and wherein sai p sfid et Ut respective partial
wal I's that in the inclined state, ar angle of the inclination is 5 - 45,

12. An ink container nountable to en ink jet unit which has an ink jet
head, an ink receiving portion, projected upwardly froman inner surface of

a bottom side 131 an Ai figk ShcHie s arcfa‘oqsdﬂdfgg tohkrgrgmsai d ink contai ner,
and an operE orned oﬁ% a_top sigde a.nd ont si de. en it is nmounted

in said i nk ?%c%?%q It RIS Per A% IFSRE 798nBEdenount i ng of
said ink ccaﬁlai rigrk raxdbmeitdire=r .0 S ccantadgteangurtict 3 aedrascaeesEpr ovi ded at
| east at a £of t ween the top side and a rear side, and a rib
provi ded on a(?ront O:f%%g'?h%rface of said ink let unit and having a
vertical surface, said ink container conprising:

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-

" provided with a projection engageable with said
retaining mgmber.

15. An ink container according to Claim 12,
wherein said ink jet unit is provided with a partition
for defining two chambers therein, one of which is for
a4 single color ;nk container and is provided with a
cut-away portion, sgaid ink container has a preojection
engageable with said cut-away portion.

1s. 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 oéening portion
having a circumferential length larger than that of
the inside.openiug portion, and said inside opening
portion and said outside opening portion are connected

| IIIIIII Il!lll IIIIH/III !I llll



- 57 - an air vent for fluid communication between an inside of
sai d i nk contai ner and anbi ence; an ink supply port for receiving
an ink receiving portion in fluid conmunication with the ink jet head; and
wherein said ink supply port is forned in a bottom side of said ink
container at a position deviated toward a rear side when it is in uses

13. An ink container according-~t® G aim 12, further conprising a
projection, an a rear side of said.ink container, for contacting to a rear
si de of sai-d i¥k. -j etAsuriitk containg4. accAnding conChabmrl3¢cording to daim

12, wherei nsalg i ‘1 ef. i t< .S .arQvi d Lth an.ink_jet . unit retaining
menber, and 12%%‘1‘ %ﬂcgén ‘_igr?efr s;saé"—% gf‘kév:ég%g%wnf’ﬁ ésp$5}=g%fl1egn engageabl e
with said reteh Mherarafdng portiansusednwhek sahdainkr caotainéeng to O aim

12, wher ei ni$atsdtda &t ddidudtedrovided with a partition for defining two
chanbers therein, one of which is for a single color ink container and is
provided with a cut-away pgrtion, said ink container has a projection
engageabl e wi tI8 sai dur utnkavwean faddisiroaccardinglGo claimnk2gont ai ner

according t ' rel j.d J nk Lner L.s_pravided with an ink
suppl y port&?%%é%#ﬂﬁéf%¥%§;§§#E§§%£$g®%tﬁgggﬁglF ktkﬁggFﬁiﬁarportion, and
sai d i nk supptininy ttWmchanbers, denepetii whiphr i soficoand abackit sakle openi ng
port i on havafigk £,6lE GUHEIGIH A 12200 B, 2LA8T thR2BLRDR! off whiign! N1 de
opening portion, and sald 1 nsitde opening portion an Sai d outsrde openi ng
portion are&dfect PIRr iind igsataiperafentaining yellow, cyan -
59 - 17anAmaddaedipider according to Caim 12, wherein top side of
said ink container is provided with an operating portion used when said ink
container is nounted or denounted.

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 thg ink container at a position deviated
toward a rear side when it is in use.

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

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'containgr.according to Claim 12,
further comprising an ink absorbing material for
retaining the ink therain.

23. An ink container according to Claim 12,
further comprising an ink absorbing material far
retaining the ink, and a fibrous material at said ink
raceiving portion. .

L



18. An i nk container according to Caim 12, wherein further conprising a
partition therein for defining two chanbers, one of which is for a black

i nk contairaer containing black ink, and the other of which is for a color

i nk cont ai ner containing yellow, cyan and nmagenta inks. 19. An i nk
contai ner according to Caim18, wherein said ink container is partitioned
for containing yaLl ow cyan and naggnta i nks separately therein, and ink
supply ports are formed in a bottomside of the ink container at a position
devi at ed towarqd -a aRarink dRnMiEnert mofntabbéeto an 1@0.jet Amitk cont ai ner

according _ta I m12, wherein sai.d i_nk.contal | |, sely expanded at
a positi or?txﬁcgo%’eashzflnf 1% 3k AF4Rei § tlﬁﬁe%gggff%ﬂ%x%%n V&zﬁ' i nner vol une.
21. An. iproissfted npwamtiy dinep Bo Craem sRrfaRer ef n2 SBREEYMK cont ai ner
has a sideddielifed, ifkinglid@ald 0o ra¢Bavghgnihikveismteid op side.

22. An ink contalner.according to Caim 12, furthertco résing an ink
absor bi ng HHf FIFFINRT ¢ AN AT PREFETINELRERPRST 2 “9B371%n nk

cont ai ner HEC oL Ofsntt Gidal Meh Frtshamouatedr isi agidninkkiatbsor bi ng

mat eri al for_rejfatni %th% i nk,_ and_a_fi brou;g.m‘alt eréa%%gt sai d ink

recei vi ng ?ﬁﬁ? lg apparatus, ta permit mounting-and- quntlngpl An i nk
cont ai ner gwsRlabligk comtairey ctelatitrewkpchahdsink jek ywithead, an ink

recei vi ng 40 td Qbdll YRR Stbd AL o GAMLARoLRgEpSEE I GEe Of a bot tom

side in an using state, for recelving ink from sal k contai ner, and an
openi ng f PP FBa G sidR K 23 TRASNFL8RdeaBGhBNTHF is nounted in said

ink jet remgeides appal frdnt Gl Burfaednbifngaaadi sienpatedid: of said ink

cont ai ner %r?&alglye to sai q:.l%é_J %Jnlt. and a goverrlt rovided at | east at a

corner portion bettech IHe IS FTHE3Te §H-Ear?E GRY3HA®E rib provided on

a front irfreeeELginge of said ink jet unit and having a vertical surface,

sai d ink contai ner %pr@ﬂ. |k for £luid %gxﬂ:h')éﬁ’aicﬁoﬁe&wéﬁ communi.cation
of sard In ana anbi -

bet ween an_i“hsi de | 1 nk _contal ner | ence, aa ink
suppl y porI®fipsitR afispidinhicontainer and ambience;

an ink supply port fur receiving an ink
receiving portion in fluid communication 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 demaunting-of said ink container relative to said
ink jet unit; '

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

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

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.

g
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receiving portion in fluid comunication with the ink j et head; and
a top side engaging portion, provided on a top side adjacent a rear side,

for contact to the. cover; a.picking portion for facilitating
nmounting and denounting-of said ink container relative to said ink jet
unit; -a bottom side engaging portion, adjacent a front side, for

sliding contact wwth an inner bottom surface of said ink jet unit;

wherein at |least a rear side of said ink container is inclined to expand
toward the top side- 25. Ap ink container according to O aim 23,
further conprising a projectioﬁ,sgﬁ'a rear side of said ink container, for
contacting to a rear side of said ink jet unit. _

- 61 - 26 An ink container according to Caim24, wherein said ink
suppl y"port iszZqr nedn Ank kohtainerdecchrding tokCkyviR adher at a position
devi ated toward a_rear .Si. bl mhS+1 Hg U i@ 7a bd¥edmk jet unit
according to W) &ﬁdw%ggegﬁggé.dpg Es?fc§§€%%%rl% . {ow%ged with a rih-
| i ke portiosifdsciofy said iimk cOBERIPRG ﬁGrFiBﬂ?lﬁhﬁnsé?g #Y container is
provi ded W thyadd & rear si@e wheni Ak jet ifniugeaccording to O aim 10,
wherein said rib between the elastic nenber and.ink receiving portion,is

| ocated at |ocation correspondent to a |ocation where said rib between the
i nk cont ai ner 3dd el 3Bt ek nifbamnit aepanding to Claim 10,

wherein said elastic member is provided with a rib-
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 locatiom correspondent
to a location where said rib between the ink container
and elastic membar is located.
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