-2- . one when the ink therein has been exhausted. Flgn@ ¢o
cartridge is usual 'y thrown away as waste. Wth the I ncr ease

i nterest on the gl obal environment, ‘reuse of the enpty cartridge by
refilling of ink theretois 5 attracting attention.

Conventional ink tanks are not constructed to be ref???eﬂ°7§ﬂé?§fore,

an ink refill kit is proposed which drills gt Ny &51[ nk
wal |l at a prescri bed position, and refills ﬂ?“ Srﬁﬁ_ %b% 1@

drilled hole by a thin tube Iike a syringe needl efl_ Thelt refilll i ng of
i nk by inserting kahTRN%“ﬁﬁRTﬁiQGE ﬂﬁb61N§-FILL§ﬁ€Ubﬁv?éEC@ﬁﬁﬁﬁkbﬁ
conducted so as t0 I njec ein at a rate |lower than the Ink

penetration rate into the i nk-absorbing matérial in the ink tank to
avoid 15 overflow of the ink fromthe hole. Wlmnsaeehﬂiseeérmelilaced

drilled, fornegagRerbO8d OBRYTAAR! eNVERGIORt erior of t ank,
whi ch may adversely affect the feed of the he drilled
5 The present invention relates to an ink tank

hol e has to bersealiedfather Invention

cartridge which stores ink to be supplied to a
recording head and is mountable to and demountable from
a recording apparatus, and to an ink filling device for
filling an ink to the tankf More particularly, the

10 present invention relates to an ink tank cartridge
which has a plug member having a fine opening and being
detachable from the air hole of the ink tank cartridge
to facilitate the ink filling operation, and also
relates to an ink filling device which has an fitting

15 member to fit the air hole of the ink tank cartridge.

In the field of application of ink-jet

recording, the ink cartridges are increasingly used
which havé a recording head and an ink tank
exchangeable separately or integrally in view of more

20 reliable ink feeding, easier handling of the recording
head and the ink tank, and higher maintainability
thereof. The ink cartridge is generally constituted to
be mountable to and demountable to a carriage scanning
a recording area.

25 The exchangeable ink tank cartridge or the
cartridge which is constructed integrally with a

recording head and an ink tank is exchanged with a new




t.he ink refilling to prevent |eakage of the ink. 20 The ink

refill kit after ink refilling would cause environnental pollution,
if 1t is thrown away. Thi s problem can be solved by constructing the
I nk refill kit froma biodegradagle pl astics which is

deconposabl e in the natural environnment“with | apse of 25 tinme.

Bi odegradabl e plastic materials, however, are general |y not
conpletely resistant to ink. The bi odegradabl e material which is
suitable as a - 3- constructing
material of thgnhnkheRl khk Khi th&réin has begH dxRausekact ednheweilad be
extrenely expensive to rai se the cost of the refill Kkit.

The present 'n&ﬁi‘%t@&gaaisbﬁgﬂam9etﬁi'bﬁh away aSOWREEBENSM&hSitmd es to
solve t he above probl ens. SUMVARY OF THE | NVENTI ON

increased interest on the global environment, reuse of
the empty cartridge by refilling'of ink thereto is
5 attracting attention.

Conventional ink tanks are not constructed to
be refilled. Therefore, an ink refill kit is proposed
which drills a hole on thé ink tank wall at a
prescribed position, and refills ink through the

10 drilled hole by a thin tube like a syringe needle. The
refilling of ink by inserting a thin tube into a'hole
should be carefully conducted so as to inject the ink
at a rate lower than the ink penetration rate into the
ink-absorbing material in the ink tank to avoid

15 overflow of the ink from the hole. When a hole is
drilled, formed shavings may enter the interior of the
ink tank, which may adversely affect the feed of the
refilled ink. The drilled hole has to be sealed after
the ink refilling to prevent leakage of the ink.

20 The ink refill kit after ink refilling would
cause environmental pollution, if it is thrown away.
This problem can be solved by constructing the ink
refill kit'frbm.a biodegradable plastics which is
decomposable in the natural environmént with lapse of

25 time. Biodegradabie plastic materials, however, are
generally not completely resistant to ink. The

biodegradable material which is suitable as a



The present invention intends to provide an ink tank cartridge which

can sinply be refilled with ink 10 without drilling and w thout occuring
shavi ngs a refilling hole on the cartridge wall, which can be

achi eved by constructing the air hole of the ink cartridge froma

| ar ge-di aneter hole and a detachable ~ 3 - plug having a fine air

communi cation hole provided 15 detachably at the |arge-dianeter hol e,
and refilling ink fromthe | arge-di aneter hole by renoving the plug
by use of a ink-filling device. The present invention al so

| neends Lo pr oubfigeructingfatBla Ll bEngndeyhie-uRieh Ras asll it ng menber

to be to a I ame ole of "an"ink tank al ong a

hol | ow tube fogchiniesbi leéejéeantﬁoﬁﬂd'ﬁé bab¥emely expRalbibngofilling of

ink with the hole closed w t houf | eakage of the ink fromthe hole.

The present in¥gnEbOoBhEUELEEr oENtRAUS¥9112Rit.provi de an ink tank

cartridge having an ink-storing part for storing ink to be fed to a

recordi ng head Phecpresentsihwéntsodr hasebeeannade afitietrabl e t o and
5 comprehensive studies to solve the above problems.

SUMMARY OF THE INVENTION

The present invention intends to provide an ink
tank cartridge which can simply be refilled with ink
10 without drilling and without occuring shavings a
refilling hole on the cartridge wall, which can be
achieved by constructing the air hole of the ink
cartridge from a large-diameter hole and a detachable
plug having a fine air communication hole provided
15 detachably at the large-diameter hole, and refilling
ink from the large-diameter hole by removing the plug
by use of a ink-filling device.
The present invention also intends to provide
an ink-filling device which has a fitting member to be
20 fitted to a large-diameter hole of an ink tank along a
hollow tube for injecting ink into an ink tank,
enabling filling of ink with the hole closed without
leakage of the ink from the hole.
The present invention further intends to
25 provide an ink tank cartridge having an ink-storing
part for storing ink to be fed to a recording head

which ejects ink as droplets and is mountable to and



- 4-

d

enount able fromthe recordi ng apparatus; the ink tank

cartfidge conprising a container for the ink storing parts, an

i nkXabsorbent for storing the ink, an ink- feeding part for feeding
the ink to the recordi ng head, 5 ang an air-conmmunicating part which

has a | arge-

di anmeter hole for Opé€ning the interior of the container

to the exterior and a plug having a fine hole det achable fromthe
| ar ge- di anet er

intends to

10

hol e. The present invention still further
provide an ink-filling device for refilling ink to be

fed to arecor gLag.Head1LMERoA" chitk zbaBkA NEOUIBFAtUBE the ink Heffid i ON

hol e, which conprises an in

storing par storing ink for

refilling, conpgessi@fe"BORPRLEThECE contain®@ RG2S ¥hed inike stioiingy part,
hol | ow t ube connected™ 15 to the storing part, and a fitting nenber
pl aced on the parts, hahl enktebsorbBatf ifblri BEoramgerhlel ihikgn anmiinky ecti on
hol e and has an air hole conmmunicating the interior of the ink tank
to the exteri ofeedingf paired foraffeeddngheéhe ink itok thenkrecording head,

5

10

15

20

25

and an air-communicating part which has a large-
diameter hole for opening the interior of the container
to the exterior and a plug having a fine hole
detachable from the large-diameter hole.

The present invention still further intends to
provide an ink-filling device for réfilling ink to be
fed to a recording head into an ink tank through an ink
injection hole, which comprises an ink-storing part for
storing ink for refilling, compression mechanism for
compressing the storing part, a hollow tube connected
to the storing part, and a fitting member placed on the
hollow tube; the fitting member fits an ink injection
hole and has an air hole communicating the interior of
the'ink tank to the exterior in a fitted state to the

ink tank.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an example of
an ink-jet cartridge provided with an ink tank
cartridge accord;ng to the present invention.

Fig. 2 is a partial enlarged sectional view of"
the cross-section of a construction of an air hole

portion of the ink-jet cartridge.

a



20 . BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a

perspective view of an exanple of an ink-jet cartridge provided with
an 1nk tank cartridge according to the present invention. 25

Fig. 2 is a partial enlarged sectional yiew of t he cross-section of
a construction of an air hole portion of the ink-jet cartridge.

-5- Fig. 3 is a schematic perspective view of an

exanple of an ink-filling device. - Fig. 4 is a schematic

per spective view of anot her exanple of an ink-filling device. 5
DESCRI PTI ON OF THE P EsRE? Mt i g-ERllTin

devi ce of the presenFEFn en ig%,BgDé %Elgrg?g?g%?§iggng?§ﬁc?gd£?ron1g

bi odegradabl & gxample of an ink-filling device.

Fig. 4 is a schematic perspective view of

another example of an ink-filling device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The ink-filling device of the present invention
is preferably constructed from a biodegradable
material, and the ink-contacting face of the devide is

10 preferably worked for ink-resistance. This working for
the ink-resistance.broadens the scope of selection of
the applicable biodegradable material and makes easier
the selection of the biodegradable material for the
device. Thereby, even a biodegradable material having

15 less ink-resistance can be employed for the device to
lower the material cost and the product price.

The biodegradable materials are resins
described below. The biodegradable resins herein mean
the resins which has similar properties as conventional

20 synthetic plastics under usual application conditions,
and comes to be degraded in the presence of soil
microorganism under waste disposal environmental
conditions, for instance iand—filling.

The biodegradable resins are classified into

25 three types: (1) natural polymers, (2) fermentation-
produced polymers, and (3) chemical synthetic polymers.

The natural polymers include benzylated wood



materi‘al, and the ink-contacting face of the device is 10 preferably
wor ked for ink-resistance. This working for t he i nk-resistance
br oadens t he scope of selection of ~ the applicabl e bi odegradabl e
materi al and nakes easi er the selection of the biodegradable
material for the devi ce. Thereby, even a bi odegradabl e nmateri al
havi ng 15 | ess i nk-resistance can be enployed for the device to

| ower the material cost and the product price. : The

bi odegradabl e materials are resins descri bed bel ow. The

bi odegr adabl e (SSbdcdE idn B Mulose of MEigEHh NSy WkEleh@st Siithar

properties as conventional 20 synthetic plasti’cs under usual

application cofdidiPNBike sodium'KydHREdd Cafk® Slaiagiesht nrédetpoRsence of
soi | m croor gani sm under waste di sposal environnental

condi tions, fofithsd aditémlicdm-$ubdtdiice having a benzyl hgrduapdegd agdabl e
resins are classified into 25 three types: (1) natural polyners, (2)

ferment ati on- acetyl groupledchighemetattynnaci®)esteni tidéd syoodet woeat
pol ymers. The natural polynmers include benzyl ated wood
5 gluten modified by addition of glycerin, glycol,
emulsified silicone oil, and urea; cellulose added
chitosan {Government Industrial Research Institute,
Shikoku); Mater-Bi (trade name, composed of starch and
modified PVA, Novamont/Nippon Synthetic Chemical Co.,

10 Ltd.); Novon (trade name, starch added an additive,
Warner Lambert Co.); pullulan, alginic acid, chitin,
chitosan, carrageenan, and starch.

The fermentation-produced polymers include
linear polyesters of 3-hydroxybutyric acid (HB) with 3-

15 hydroxyvaleric acid (HV) (Biopol, trade name, produced
by fermentation of sugar by hydrogen bacteria, the
molecule itself being biodegradable, Zeneca K.K.);
linear polyesters of 3-hydroxybutyric acid (HB) with 4-
hydroxybutyric acid (HB) (Institute for Resources,

20 Tokyo Institute of Chemical Technélogy):
polyhydroxyalkanoate (PHA, generic name of polyesters
produced by microorganisms); Cardran (trade name, a
polysaccharide composed of B-1,3-glucan, Takeda
Chemical Industries, Ltd.); and bacterial cellulose

25 (derived by microorganism, Ajinomoto Co., btd.).

The chemical synthetic polymefs include Placcel

and Tone (trade names, composed of polycapfolactone,



- 6- : (produced fromcellulose or lignin by treatnment with

alkaii |ike sodi um hydr oxi de and subsequent reaction with a chem cal
subst ance having a benzyl group and an acetyl group); higher fatty
acid-esterified wood; wheat 5 gluten nodified by addition of glycerin,
gl ycol , enul sified silicone oi I, 7aiid urea; cellul ose added

chitosan (Governnent |Industrial Research Institute, Shi koku) ;

Mat er-Bi (trade nane, conposed of starch and nodi fi ed PVA,

Novanont/ Ni ppon Synthetic Chem cal Co., 10 Ltd.); Novon (trade nane,
starch added aﬁaaggitbﬁgmlcal In@ﬁé%ﬁ&eka”Q%BtUEQ D ﬁ%%bﬁb%ncoﬂﬂﬁé@d3

acid, chitin, tosan, carrageenan, and starch he

fer ment ati on- pped b@)@.glﬁ@kﬂ@e E%J.Hgﬁbﬁ%glycolidel I( ReaUep RSt DiPopic
3- hydroxybutyric acid (HB) with hydroxyval eric acid (HV) (Biopol,

trade name, predieed /Kyowa HAkkbEKBEHbACLQ) @ftdsygaLakityhy dreden nameteri a,
t he nol ecul e itsel f being bi odegradabl e, Zeneca K K.);

| i near pol yest ebmpoked- byfdpoiylatyiccaadd] SHEmadizuh Cérporation):
hydr oxybutyric acid (HB) (Institute for Resources, 20 Tokyo Institute
of Chenmi cal Tepbiggdyrpmic acid (composed of poly-y-methylglutamate,

' Ajinomoto Co., Ltd.): Bionole (trade name, composed of
an aliphdtic polyester, Showa Highpolymer Co., Ltd.);
polyesterpolyethers; ethylene-vinyl alcohol copolymers;
polyesters; polyethers; copolymers of polyurethanes and

10 aliphatic polyamides; copolymers of aromatic polyesters
and aliphatic polygsters; and polyamides.

The above resins are decomposed entirely
biologically by a microorganism, finally into carbon
dioxide and water.

15 The above biodegradable resins still involve
problems in ink resistance. To solve the problems, an
ink—resistant-layer is provided on a necessary
portions. More specifically, the ink container is made
of a biodegradable plastics, and an ink-resistant layer

- 20 is provided on an ink-contacting face. The preferred
plastic materials are completely biodegradable
plastics, in view of decomposability in environment,
non-electrochargeableness, and gas barrier properties.
The preferred plastic materials include fermentation-

25 produced polymers such as Biopol (trade name, ICI,
Ltd.) and bacteria cellulose; natural polymers such as

a mixture of chitosan and cellulose; mixtures of a



pol yhydr oxyal kanoat e (PHA, generic nane of polyesters produced by

m croorgani sns); Cardran (trade nane, a pol ysacchari de conposed of
[ert]-1, 3-glucan, Takeda Chem cal Industries, Ltd.); and bacteri al
cellul ose 25 (derived by mcroorganysm A inonmoto Co., Ltd.).

The chenical synthetic polyners include Placcel and Tone (trade
names, conposed of pol ycaprol actone,

-7- Dai cel Chem cal Industries, and UCC.); Resomer conposed

of potylactic acid/polyglycolide (trade nanme, DuPont M t sui / Kyowa

Hakko Kogyo Coaturdd: Jpolydfdyy drid aaitaEd polyviriANRAsshell sfuwdlyla@stic

aci d, Shimadzu Corporation); 5 pol yglutam c acid (conposed of

pol y-y- met hy| glaffermaic, (trade nAind)0Ndvanicht dd.0);) ;ardl wheEmidaklyxe nane,
conposed of an aliphatic polyester, Showa H ghpol ynmer Co., Ltd.);

pol yest er pol yefyiriirssietdty ladnphatiy polyastiersopmighmass;Bionole pnade er s;
pol yet hers; copol yners of pol yuret hanes and
name, Showa Highpolymer Co., Ltd.).

5 | The plastic may be a biologically disintegrable
resin composed of a synthetic plastics and a
biodegradible material dispersed therein. A
biodegradable material highly suitable therefor is a
master batch of modified corn starch such as Ecostar

10 (trade name, Centlaurence Starch Co.). The
biodegradable mate;ial is incorporated into the
synthetic plastics at a content of 10% or more by
weight. The synthetic plastics for the base material
is preferably linear low density polyethylene, and high

15 density polyethylene, which are decomposed at a high
rate.

The working for ink resistance is explained
below. The ink tank constructed from the biodegradable
material is not always satisfactory in resistance to

20 ink as described above. To improve the reliability of
the ink tank, an ink-resistant layer made of an ink-
resistant material may be provided on a necessary
portion of the ink tank.

The material for the ink-resistant layer may be

25 either an organic material or an inorganic material.

The organic material includes synthetic

plastics such as polyethylene terephthalate,



10 . aliphatic polyanm'des; copolyners of aromatic pol yesters and

al i phatic pol yesters; and pol yam des. The above resins are
deconposed entirely biologically by a mcroorganism finally into

car bon di oxi de and water. 15 The above bi odegradabl e
resins still involve probl ens i ik resi stance. To solve the

probl ens, an I nk-resistant layer is provided on a necessary '
portions. Mdre specifically, the ink container is nmade of a

bi odegradabl e plastics, and an ink-resistant |ayer 20 i's provided on an

ink-contactingp8§§sroggmgng ES&%Serlonlt Eh@StMRD”ELﬁ?16h§ anhg conpletely

bi odegr adabl e vi ew of econposabl y in environnment,
non- el ectrochapgeghkRpeate ﬁﬂﬂcﬁaﬁabérhhéh RhRPEELlS8%ance and The preferred

plastic material s"inclTude fernentation- produced pol ynmers such as
Bi opol (trade ga#RsfhEtory gas bhtﬂléraﬁéobéﬁtiésa cehllogeas; natural
pol yners such as a mxture of chitosan and cellul ose; m xtures of a

containing synthetic plastics are not suitable for the

5 present invention in view of environmental pollution.
The ink-resistant layer is provided to protect the
biodegradable plastic from the ink, and is formed in a
practicably smallest thickness for the employed
materiai, preferably not more than 100 um.

10 As the inorganic material for the ink-resistant
.layer, Si0, is the most suitable in view of ink
resistance, gas barrier properties, and influence on
the environment. SiN, and alumina are also suitable
therefor. The coating with SiO,, or SiN, may be

15 conducted by PVD such as sputtering, vacuum vapor
deposition, and ion plating, but the most suitable
coating method is low temperature plasma CVD in view of
the adhesiveness of the layer to the resin. In
particular, SiO, film can be formed by CVD by supplying

20 gaseous monosilane (SiH;) onto the surface of the resin
at a temperature of not higher than 100°C with high
transparency, high hardness, and sufficient density.
The reaction temperature of not higher than 100°C is
highly favorable for working of the biodegradable

25 plastics. The layer of SiO, or SiN, is formed
preferably in a thickness of from 4 to 7 pum, and the

layer of alumina; from 60 to 150 nm because of



nat ural “ pol yner and nodi fi ed pol yvi nyl al cohol such as MVat er - B
(trade nane, Novanont Co.); and chenmically synt hesi zed al i phatic
pol yesters such as Bionole (trade nane, Showa Hi ghpol yner Co.,
The plastic may be a bioIogacglly di si nt egrabl e resin

5

conposed of a synthetic plastics and a

bi odegradabl e materi al

di spersed therein. A bi odegradabl e material highly suitable the

is a

mast er batch of nodified corn starch such as Ecostar 10

(trade nane, Centlaurence Starch Co.). The bi odegr adabl e mat er

i ncorporated ifdOnhdRfcal stre¥PtRedf Ctid adbiheq dagesont ent of 10%or nore
by wei ght. The synthetic plastics for the base materi al S

preferably |inear |ow gieasabyvéadestybeadeinifedigband Slayeenswhich
pol yet hyl ene, which are deconposed at a high rate.

The wor ki ng fotsifdrmedi hadceery smglhiweight or vdbbmev. iThe ink tank
constructed fromthe bi odegradabl e material is not always
sati sfactory icompartsamceith tikd biodegradablkscplasticedove. thadonaiprove
the reliability of

5

10

15

20

25

material, does not impair the properties of the
plastics, and causes little environmental pollution in
incineration and land-filling. When the ink-resistant
layer is organic, the material should be selected to be
suitable for the kind of the ink: aqueous dye inks,
agqueous pigment inks, non-aqueous dye inks, and non-
aqueous pigment ink.

The constitution of examples of the present
invention is described in detail by reference to the
drawings.

Fig. 1 is a rough perspective view of an

example of an ink-jet cartridge constituted integrally

Ltd.).

r ef or

ial is

from an ink tank cartridge (hereinafter simply referred

to as an "ink tank”) and a recording head to which ink
is supplied. Fig. 2 is a partial enlarged sectional
view of a construction of an air hole portion of the
ink-jet cartridge.

The ink-jet cartridge 1 shown in Fig. 1
comprising a recording head 2 and an ink tank 3 is
constructed to be mountable to and demountable from a
carriage (not shown in the drawing) of a recording
apparatus. The recording head 2 is constituted to

eject ink supplied from the ink tank 3 in a form of



the.ink tank, an ink-resistant |ayer made of an ink- resi st ant

mat erial nmay be provided on a necessary portion of the ink tank.
The material for the ink-resistant |layer nay be 25 ei ther an organic
material or an inorganic material . The organic materia

I ncl udes synthetic pl astics such as pol yet hyl ene terepht hal at e,

-9- pol ypropyl ene, polyacrylonitrile, MXD 6-nylon, and

pol yet hyl ene whi ch have hi gh ink-resistance and satisfactory gas
barrier properties. Hal ogen- contai ning synthetic plastics are not

suitabl e for tdifopl&ts bPresEM zimycthdfal NeNetyy Of Ty topieal al
pol I uti on. The ink-resistant layer is provided to protect the
bi odegr adabl e ¢bpastractiom dhd thk, privciplé othetedch are disclesedtinably
smal | est thickness for the enpl oyed material, preferably not nore
than 100 [err]|USP 4723129 and USRs474@796organi c material for the
I nk-resi stant
In Fig. 2, the ink tank 3 houses an ink
5 absorbent 3a in the entire of the ink storing space,
and causes a prescribed negative pressure to the
recording head 2 to keep a normal ink ejection state.
The ink tank may be in a different construction,
provided that the negative pressure can be generated to
10 the recording head 2. For example, the ink tank may
have a construction in which the ink occupies the
entire of the ink storing space, or a construction in
which the ink absorbent material and the ink itself are
held in a well-balanced state. |
15 The ink tank 3 is constructed such that air is
introduced therein with consumption of the ink by the
recording head 2. An air communication part 4 is
provided for the introduction of air to prevent an
excessivé negative pressure and to facilitate the ink
20 supply. Fig. 2 is a sectional view of the air
communication part 4 and the vicinity thereof.
In Fig. 2, an air communication part 4 has an
opening 4b, a plug member 4a having a fine hole 4c.
The opening 4b is provided on a case la constituting
25 the ink-jet cartridge 1. The inside of the ink tank 3

communicates with the outside air through the fine hole

4c. The plug member 4a comprises a portion to be



lLayer, SiJerr] is the nost suitable in view of ink resi stance, gas

barrier.properties, and influence on the environnent.: SiNerr] and
alum na are also suitable therefor. The coating with SiJerr], or
SiNerr] may be 15 conducted by PVD such as sputtering, vacuum vapor
deposition, and ion plating, but the Trosf Suitabl e coating nethod is
| ow tenperature plasma CVD in view of t he adhesi veness of the |ayer
to the resin. In particular, SiJerr] filmcan be forned by CVD by
supplying 20 gaseous nonosilane (SiH4) onto the surface of the resin

at a tenperat Uf seeda 'S thdSped i 490(8hd 1 £ ¥biLidh %o be handled
transparency, high hardness, and sufficient density. The reaction

t enper at ur e offmtaﬂMn?mm&ﬁﬁi®iw an operafhty fENerpbhg for
wor ki ng of the biodegradable 25 pl astics. The layer of Sigerr] or

SiN[err] is faiemiser 4a, whicH etsibhade nof aMmi ekaestic ahatenball, tds7 pm and

t he | ayer of alumna, from60 to 150 nm because of
- 10 - tightly fitted to the opening 4b in an attached state,
5 so that the ink stored in the ink tank 3 is prevented

from leakage of the ink to outside of the ink tank 3.
| With such a constrﬁction of the air
communication part 4, ink can readily be refilled by
removing the plug member 4a and filling the ink through
10 the opening 4b into the inside of the ink tank 3 when
the ink has been uged up. Therefore, érilling of the
ink cartridge case is not necessary, and adverse effect
of the shavings on the ink supply is eliminated.
Fig. 3 shows an example of construction of an
15 ink-filling device suitable for introducing the ink
through the air communication part 4 of the above ink-
jet cartridge 1. The ink-filling devicé 11 has a
bellow-shaped ink-holding part 5, a hollow tube 6, and
a fitting member 7. The ink-holding part 5 holds the
20 ink 9 to be supplied to the ink tank 3. The hollow
tube 6 extends from the sdpply opening of the ink-
holding part 5. The fitting member 7 is provided along
the hollow tube 6, and fits to the opening 4b of the
air communication part of the ink tank 3. The fitting
25 member 7 has a communication path 7a for communicating
the inside of the ink tank 3 with the outside to allow

expelled air to pass during filling of the ink. An éir



mechani cal strength of the formed | ayer. - The above-descri bed

i nk-resistant | ayer, which is formed in a very small weight or

vol unme in conparison with the biodegradable plastics of the main 5
material, does not inpair the propertLei of the pl astics, and causes
little environnental pollution in incineration and land-filling. Wen
t he i nk-resistant | ayer is organic, the material should be selected
to be suitable for the kind of the ink: agueous dye inks, 10

aqueous pi gnent inks, non-aqueous dye inks, and non- aqueous pi gnent
ink. ermeabl8 §RBSLI [ HbL08hEknCXARhE8SaLhwiig ) PhEFEDE

i nvention is described in detail by reference to the drawi ngs. 15
Fig. 1 is a ropgbvpeapest tuveyi eleOtomiunicatiBNapRtR P& 86 phkveAt
cartridge constituted integrally froman ink tank cartridge
(hereinafter sspplyingfefrehe ink fromashancodmmunieakidpnapath 7acwhdnng
head to which ink Is supplied. Fig. 2 is a partial enlarged sectional

20 view of atbBensukuisi dntvbducedi athal eaper higheof tham the ratenefj et

Cartrldges the ink absorption into the ink absorbent.

The communication path 7a is not indispensable.

In the cdse where the communication path is not

provided, air in the ink tank 3 to be displaced by the

filled ink can only be discharged from the discharge

10 opening of the recording head 2. This air discharge
can be utilized fo; recovery of the recording head.

To the ink filling device 11, a cap 8 is |
attached to protect the tip of the hollow tube 6 during
storage.

15 The ink filling device 11 having the
construction as above is preferably made of a
biodegradable material which is decomposable_in the
environment where it is thrown away. For instance, the
bellow shaped ink-holding part 5 is made of Bionole

26 (trade name, Showa Highpolymer Co, Ltd.) which is
relatively ink-resistant and is transparent to enable
visual observation of the stored iﬁk; the hollow tube 6
and the cap 8 are made of Biopol (trade name, Zeneca
K.K.) which is superior in moldability; and the fitting

25 member 7 is made of a modified polycaprolactone which
is elastic and flexible. The modified

polycaprolactone, which is less water-resistant, can



The .ink-jet cartridge 1 shown in Fig. 1 conprising a recording head 2
and an ink tank 3 is constructed to be nountable to and denountabl e
froma 25 carriage (not shown in the drawi ng) of a recording

apparatus. The recording head 2 is caonstjtuted to ej ect ink supplied
fromthe ink tank 3 in a form of droplets by utilizing
thermal energy. The typi cal construction and the principle thereof
are disclosed in USP 4723129 and USP 4740796. In Fig.
2, the ink tank 3 houses an ink 5. absorbent 3a in the entire of the

i nk storing spamf,sfactorilanbe At praytEialiliedimgatitve prasugtec to t he
recording head 2 to keep a normal ink ejection state. The i nk tank
may be in a dilfrfter edntemtstwittit ithe ink for prdy decshidydt ttilme.negati ve
pressure can be generated to 10 the recording head 2. For exanple, the
i nk tank may h&ieg .a 4 @hewsu@riatthem esanpil e of igonsiougiiion ol
the ink-filling device 21. This device has a syringe
5 type of ink-holding part 15 which is different from the
construction of the ink-filling device 11 in Fig. 3.
The ink-filling device 21, similarly as the one of Fig.
3, has a hollow tube 16 extending from the supply
opening of the.ink-holding part 15; a fitting member 17
10 which is provided along the hollow tube 16 and is to be
fitted to tﬁe opening 4b of the air communication part
4 of the ink tank 3; and a cap 18 for protecting the
tip of the hollow tube 16. The syringe type of ink-
holding part 15 can be molded integrally with the
15 hollow tube 16 from Biopol (trade name, Zeneca K.K.)
which has excellent moldability. Such a syringe type
ink-filling device 21 enables filling of ink at a
higher pressure, thus shortening the filling operation-
time..
20 The ink-filling device is not limited to those
of the type described above, and may be ones utilizing
gravitational down flow of the ink to fill the ink into
the ink tank 3;
The ink-filling devices 11, 21 constructed from
25 such a biodegradable material has preferably an ink-

resistant layer for protecting the ink-contacting area

in order to improve the ink resistance of the device.



entire of the ink storing space, or a construction in whi ch the ink

absorbent material and the ink itself are held in a well -bal anced
state. 15 -The ink tank 3 is constructed such that air is

i ntroduced therein with consunption of g{ge_ink by the recordi ng head
2. An air communication part 4 is provi ded for the introduction of
air to prevent an excessive negative pressure and to facilitate the
ink 20 supply. Fig. 2 is a sectional view of the air

comuni cation part 4 and the vicinity thereof. In Fig. 2, an
air communi cat Th8 matérdahssofinthe ink-pgelistgntblagepl ig sedketeda havi ng
a fine hole 4c. The opening 4b is provided on a case la constituting
25 t he i nk- febmcthéer mdgerialsThbichsade capahdei pf ttapko¥ing the

comuni cates with the outside air through the fine hole 4c. The plug

menber 4a conpinkezesigtancenwithput impairing the properties of the -
1z biodegradable material and has high moldability.

5 The material for the ink-resistant layer is
required to have sufficient ink resistance and
sufficient gas barrier properties, and not to cause
environmental pollution. The ink-resistant layer is
preferably formed by PVD such as sputtering, vacuum

10 deposition, and ion plating. More preferably the ink-
resistant layer is formed by iow temperature plasma CVD
which is less liabie to give adverse effect to the
biodegradable material in the film formation. The
suitable material includes SiO, (x = 1.7 to 1.8), SiN,

15 and alumina. In view of the mechanical strength, the
$i0, layer or the SiN, layer is formed in a thickness of
preferably from 4 to 7 ym, and the alumina in a
thickness of preferably from 60 to 150 nm. This
working for ink-resistance broadens the scope of

20 selection of the applicable biodegradable material, and
makes easier the selection of the material for the
device. Thereby, even a biodegradable material having
less ink-resistance can be employed for the device to
lower the material cost and the product price.

25 With the above-described ink-filling device,
ink is filled into an ink tank 3 by the procedures

below. Firstly, the plug member 4a is detached



fitted to the opening 4b, and a portion to be handled for attaching

and detaching by an operator. The plug menber 4a, which is nade of
an elastic material, is tightly fitted to the opening 4b. in an
attached state, 5 so that the ink ﬁéoged inthe ink tank 3 is
prevent ed froml| eakage of the ink to outside of the ink tank 3.
Wth such a construction of the air communi cation part -4, ink can
readily be refilled by renovi ng the plug nmenber 4a and filling the

i nk through 10 the opening 4b into the inside of the ink tank 3 when

the ink has beginwsSEDy Upron helhief #1€, clihlihiBgt06nt pert 4 of thé fLaktridge
case i s not necessary, and adverse effect of the shavings on the ink

supply is elintaweteildge 1 having the fnk.t&8nkhd3wsoabeefahped with
construction of an 15 ink-filling device suitable for introducing the
i nk t hrimigh tTiee acap c®n(ld) cisi vempued Arom the tbpvefi tke
jet cartridge 1. The ink-filling device 11 has a bel | ow- shaped
i nk- hol di ng padr@lBow atwes | G %@geﬂﬁ,thﬁdink-filléngi@?Vﬁﬁerﬂs?‘rbé?l)’r The
i nk-hol ding part 5 holds the 20 ink 9 to be supplied tg the ink tank 3.
The holl ow  The ¥ipeo§ E&%eh%JSlWoﬁv%eﬁsthPyi%pya?ﬁﬁt%ﬁ? {REo; ke
hol ding part SEnQTﬁggit iggrggggeéhg éSegiggiggdegégggd by detaching
the plug member 4a. Further the fitting member 7 (17)
of the ink filling device 11 (21) is fitted to the
opening 4b. In this state, the ink-holding part 5 (15)
10 is pressed to fill the ink from the ink filling device
11 (21) into the ink tank 3. After completion of ink
filling, the ink filling device 11 (21) is removed, and
the plug member 4a is fitted again to the opening 4b.
Thereby the ink filling operation is completed. The
15 ink cartridge refilled with the ink is mounted onto the
recording apparatus to continue recording.
The amount of the ink to be held in the ink-
holding part 5 (15) of the ink filling device 11 (21)
may be equal to the ink storing capacity of the ink
20 tank 3. Otherwise the amount may be equal to integer
number times the storing capacity, and marks for one-
filling volume may be shown visually on the ink-holding
part 5 (15).
With the construction of the ink tank and the
25 ink-filling device, the ink filling can be conducted
simply with high reliability without hole drilling of

the ink tank and formation of shavings.



the hollow tube 6, and fits to the opening 4b of the air

comuni cation part of the ink tank 3. The fitting 25 menber 7 has a
comuni cation path 7a for conmuni cati ng the inside of the ink tank 3
with the outside to all ow expeLng air to pass during filling of the
ink. An air - 13 - per meabl e
sheet (not shown in the draw ng) may be provided to cover the
comuni cation path 7a to prevent spilling of the ink fromthe
conmmruni cation path 7a when - the ink is introduced at a rate higher
than the rate of 5 mhihenknkialhsagPheoRcentant be ifaletalseukent, to

The communi cation path 7a is not indispensable. In the case where

t he communi cat the Dakferdiambter openfihgVvbfiedheatihki tahkebynkiseaoE 3 to be
di spl aced by the filled ink can only be discharged fromthe

di scharge 10 thepfiattingf memberepoodidgdheddnd. theéhheoldow dubeh&oge

can be utilized for recovery of the recording head. To the
ink filling de¥hkeinjectionpte the ink tank. Thereby the ink can be

5 filled quickly and safely with the opening surely
fitted to the ink-filling device without leakage of ink

from the ‘opening.



attached to protect the tip of the hollow tube 6 during storage _.15

The ink-filling device 11 having the construction
preferably made of a bi odegradabl e material which: | HH”H”"’
t he environment where it is throyg away. For |nstanc

bel | ow shaped ink-holding part 5 is nade of Bionole f (trade nane
Showa Hi ghpol yner Co, Ltd.) which is relatively I nk-resistant and is
transparent to enable vi sual observation of the stored ink; the

hol | ow t ube 6 and the cap 8 are nmade of Biopol (trade name, Zeneca
K.K') which | SWEADPeLSOCLAEMED| @g@bility; and the fitting 25 menber 7 is
made of a nodified pol ycaprol act one whi ch Is elastic and flexible.
The nodified polycapr 3hatnknsankhektcddgesbawdngr inksisdogang can

- 14 - satisfactorily be used practically since it is brought

part for storing ink to be supplied to a recording head
which ejects ink in droplets and being mountable to and
5 demountable from a recording apparatus, the ink tank

cartridge comprising a main body of a container
constituting the ink-storing part; an ink-absorbent
held in the main body of the container for storing the
ink; an ink-supplying part for supplying the ink to the

10 recording head; and an air communication part to
communicate the interior of the main body of the
container with the‘air, the air communication part
having a large-diameter opening capable of opening the
interior of the main body of the container to the

15 outside and being provided with a plug member having a
fine opening attachably to and detachably from the

large~diameter opening.

2. The ink tank cartridge according to claim
20 1, wherein ink is refilled to the ink absorbent through
the large-diameter opening from which the plug member

has been detached.

3. The ink tank cartridge according to claim

25 2, wherein the ink is filled with an ink refill kit.

4. The ink tank cartridge according to claim



i-nto.contact with the ink for only a short tinmne. —

shows anot her exanple of construction of the ink-fil
This device has a syringe 5 type of ink-holding part 15 Mlﬂ 'Jﬁl"ﬁ"ﬂ”"’

different fromthe construction_ofgthe ink-filling de

3. The ink-filling device 21, simlarly as the one of Fig.

has a hol |l ow tube 16 extending fromthe supply openi ng of the

i nk-hol ding part 15, a fitting nenber 17 10 which is provided along the
hol | ow tube 16 and is to be fitted to the opening 4b of the air
comuni cation fartwherein theoinkheefnklt kit 3pmprdsescap i8kFboldimigect i ng
t he tip of the hollow tube 16. The syringe type of ink-

hol di ng part 1Baginfpe hgldéugihnbgtelbe wethlded, asholpem dwbeube 16 from
Bi opol (trade nane, _Zene K. ) whi ch has excellent noldability.

Such a syringeekypading frPﬁktFPIPpﬁglﬁgvPéEtZIaéﬁaBI§§9P§Fpgng of ink at a
hi gher pressure, éhus short eni g Fe fi Ilng eration time. 20

The ink-fillinged 9P6§m|§°nBFeF mFhggl ddng part.g; the type described
above, and may be ones utili zing gravitational down flow of the ink
to fill the ink into the ink tank 3.

5. The ink tank cartridge according to claim
1, wherein the cartridge has an opening closed by a
detachable plug member separately froﬁ the air
communication part, and ink is filled to the ink

10 absorbent through the opening.

6. An ink—filling device for filling ink to
an ink tank through an injection opening of an ink tank
for storing ink to be supplied to a recording head, the

15 ink filling device comprising an ink-holding part for
holding ink to be refilled, pressing mechanism for
pressing the ink-holding part, a hollow tube extending
from the ink-holding part, and a fitting member
provided along the hollow tube for fitting to the

20 injection opening, the fitting member having an air
hole to communicate the interior of the ink tank with

the outside in a fitted state.

7. The ink-filling device according to claim
25 6, wherein the ink-filling device is constructed from a
biodegradable material and an ink-contacting face is

worked for ink resiStance.



The jnk-filling devices 11, 21 constructed from 25 such a bi odegradabl e™

material has preferably an ink- resistant |ayer for
i nk-contacting area in order to inprove the ink res”mmmmu'ﬂ ﬂ“l

devi ce. - 20 - - 15 he uatrer isa

of the ink-resistant |ayer is selected fron1the naterlals whi ch are
capabl'e of inproving the i nk-resi stance without inpairing the
properties of the bi odegradabl e material and has high noldability.

5 The material for the ink-resistant |layer is required to
have sufficient ink re8istafibe ank-fillingsdéficeeatcgadibgr tioeclaim
properties, and not to cause envi ronnental pollution. The

i nk-resi stant fay@hergin workipgeferabhy resistabgePVd sgodugdedputitdring,
vacuum 10 deposition, and ion platin Mre preferably the ink-
resistant |aye? m§t¢ﬁ%ﬁ%dsﬁ§ePﬁﬁﬂtgﬁﬁ@rﬁ?@;e&§ﬂN&3W§néVBlumlna- which is

|l ess liable to give adverse effect to the bi odegradabl e material in
the filmformation. The

5 9. The ink-filling device according to claim
8, wherein a layer of the SiO, or the SiN, is formed in

a thickness ranging from 4 to 7 pm.

10. The ink-filling device according to claim
10 8, wherein a layer of alumina is formed in a thickness

ranging from 60 to 150 nm.

11. The ink-filling device according to claim

.6, wherein a gas permeation membrane is provided at the

15 air hole.



suitable material includes Sigerr] (x =1.77t0'1.8), SiNerr], 15

alumna: In view of the nechanical strength, the Si-cbeerd B
the SiNJerr] layer is formed in a thickness of 'nﬂgsmEEﬁhASBEEuﬁﬂ4't
7 [err]m and the alumna in a -t Rackness of jpref ergPLACEDOM 60}t 0

= 20

150 nm This wor ki ng for ink-resistance bro

sel ection of the applicable biodegradable material, and makes easi er
the selection of the material for the devi ce. Thereby, even a

bi odegradabl e materi al havi ng | ess i nk-resistance can be enpl oyed
for the deV|ceAé§IBAQI_QELEﬂEtgﬂﬁé_QﬁﬂﬁﬁlaI cost and the product price. 25
Wth the above-described ink-fil g devi_c s filled into an
ink tank 3 by the procB8uiBk ank c EgFéﬂgeFPP§FP9 iPﬁésﬁpﬁénﬁePB€F 4a is

det ached ual ly from

the ait communf®&: BERTHAL: 18K.FO Re FHRPLied tSaPtFFEBEd}nﬂaeﬁﬁg the ink
tank 3 to be fhhk@ﬂ gﬁggts ink in droplets and being mountable to and

5 demountable from a recording apparatus, the ink tank
cartridge comprises a main body of a container
constituting the ink-storing part; an ink-absorbent
held in the main body ¢of the container for storing the
ink; an ink-supplying part for supplying the ink. to the

10 recording head; and an air communication part to
communicate the interior of the main body of the
container with the!air, the air communication part
having a large-diameter opening capable of opening the
interior of the main body of the.contéiner to the

15 outside and being provided with a plug member having a

fine opening attachably to and detachably from the

large~-diameter opening.

. This Sheet Has Been Re’ilaced




ink. The cap 8 (18) is-renmoved fromthe tip of the hol,l ow tube 6 (16)

of the ink-filling device 1t (28—= 5__ _The tip of the hol l.ow tube 6 (16)
' hr ough t he openi ng 4b exposed by

is inserted into the - ik 3t
det achi ng t he pl ug'rrerrbﬂ&?ﬁgﬁaimnm acedhe fitting menber 7 (17)

of the ink filling device.11 to the SPEFRg—34E—+x
this state, the ink-holding i s priessts SHEET HAS BERN ijnk
fromthe ink filling device 11 (21) into the %nk t REPLACELR t er

conpl etion of ink filling, the ink filling device It (21) T3
renoved, - and the plug nmenber 4a is fitted again to the opening 4b.
Thereby the ink filling operation i.s conpleted. The 15 I nk cartridge
refilled with the iFE/Grmu’ted onto the recordi ng apparatus to
continue recording. . The aimmount of the ink,to be held in the
I nk- hol ding part 5 (15) of the ink filling devi 11 (21) may
be equal to the ink storing capacity o Lnk 20 tank 3. Oherw se

t he anmount may- be equal to i3nt eger ey tinmgs the storing
capacity, and marks for one= < rmervorame_ay be shown visually on
t he i nk- hol di ng part Wth the construction af

the ink tank and the

4
FIG. 2 | ok
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25 ink-filling device, the ink filling can be conducted sinmply

wi th high refTabrFTfy mr%hﬁﬂ%—hale drilling of the ink tank and
formati on of HRayey - 17 -

The ink-filliin 2ds Boen Rep acedf itted surely to t he | arge-di anet er
openi ng of theI H e of the fitting nmenber provided al ong

t he hol | ow t'ub injection to the ink tay V.

can be 5 filled qU|ckIy and saij%/ t e openl'gnﬁér LAgéDEEF|tHed
to the ink-filling device w thout

- 18 - VWHAT | S CLAI MED &F
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*1. An ink tank cartridge having ink-storing . —part feor.storing.ink to
be supplied to a recording head whi ch ej ect §| RERLROEGEQPIREETANd

“being nmountable to and: 5 * denpuntable froma recardlagga par at us, ftjhe ink

t ank cartridge conprising a main body of a dppbwi

[ AR 1996......

~constituting the ink-storing part; an ink-absorberH mai n

body of the container for storing the ~ink; an ink- supplylng part for
supplying the ink to the 10 recordi ng head; and an air communi cation
part to communi cate the interior of the main body of the

contai ner with thenieiFaNg CARFRIDGETAND CAYK-OFI PEING DEVICHaYHBBEFOR

| ar ge--di anet er openi ng capabl e of opening the interior of the main
body of the container to the 15 out side and being provided with a plug
menber having a .- fine opening attachably to and detachably fromthe
| ar ge- di amet erBAGKGROUND OF THE INVENTIOR. The ink tank cartridge
according to cIa|n1 20 1, mhereln ink is refilled to the ink absorbent
t hrough -~ 3 chip aimventiomni ng from which the plug nenber

“has been detached

The present invention relates to an ink tank
cartridge which stores ink to be supplied to a
' recording head and is mountable to and demountable from
" a recording apparatus, and to an ink filling device for
filling an ink to'the tankr More particularly; the
present invention relates to an ink tank_cartridge | _
which has a plug member:having a fine opening and being
detachable from the air hole of the ink tank.cartridge'
‘to facilitate the ink filling operation, and also
relates to an'ink:filling.device which has an fitting
memberjto fit the air:hole_of the_ink tank cartridge.
In the fielddof application of ink-jet

recording, the'ink cartridges are increasingly used
which have a recording head and an ink tank

- exchangeable separately or integrally in view of more

._reliable ink'feeding,'easier handling of the recording

head and the ink'tank- and higher maintainability

thereof The ink cartridge is generally constituted to
be mountable to and_demountable to a carriage scanning
a recording area. | N ._

The exchangeable ink tank cartridge or the
cartridge which is constructed_integrally-with a

recording head and aniink tank is exchanged with a new



;3. The ink tank cartridge according to claim 25 MQZ*_MhEiGFHFFﬁQJF
filled wth an ink refill Kkit. S 4. Eﬁ@ﬂNmEMﬁNﬂ@%%ﬁ& | dge

‘according to claim - o - : - ' 3, :
“wherein the ink refill kit conprises an ink-hol di ngj| pate 295;!:%&%h ding -
ink to be refilled, a hollow tube ext endi ng 0 part,

and a pressing mechani smto press the ink-holding part. 5

5. The ink tank cartridge according tf.flain1 1, wherein the
cartridge has an opening closed by a / det achabl e plug nmenmber -
separately fromthe air communi cation part, and ink is filled to the
ink 10 absor bent through the opening. 6. Anink-filling
~of an ink tank

devi ce for fillin%ffyz3to 7 an ink tank through an injection opening
. . .. 1 .

A o
. 4e 4a
FIG. 2 kil
3 HHs
3a ; 1

-1a
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for storing ink to be supplied to a recording head, the 15 ink filling
devi ce conprising an ink-holding part for ° hol di|jn to_berefit)ed,
pressing mechanismfor =~ pressing the ink-holdin Bﬁigécg'%b?ﬁbwﬁiu'e
- extending - fromthe ink-holding part, and a fit iB% QEEQQA
provi ded al ong the holl ow tube for flttlng to the 2 ?nrectlon ‘openi ing,
the fitting nmenber having an air- € to conmuni cate the |nter|or of
the ink tank with t he outside [ dﬁg;ltt state. 7.
The ink-filling device according to JFT 2 6, wherein the |nk filling
device is constructed froma bi odegradabl e material and an
i nk-contacting face is wor kHd for ink resi stance.

€ .ccordlng to claim
OO

- 20 - 8. The \i pk-filling
7, wherein working for ink resistancg i oM




g

~a naierlal selected fromSigerr], -SiNerr], and alu

n‘%i:*""-“l :

-9. The i'mk-filling device accordlng to cla|n1 %

‘the SiJerr] or the SiN[err] is formed in at @%msrﬁg ______ m 4
“to 7 pm - 10. The ink=fiil ilng device a ' 10
8, wherein a |ayer of alumna is formed in a thickness rangi ng from
60 to 150 nm ©11. The ink-filling device according to

cl ai hm | 6, INRETANR éAﬂ@RIBGEmbI QNKH‘FMLING DEVICEY THEREFOR: he 15
air hole. .

ABSTRACT OF _THE DISCLOSURE
An ink tank cartridge having ink-storing part

for storing ink to be supplied to a recording head
which ejects ink in droplets and being mountable to and
demountable from a recording apparatus, the ink tank- |
.cartridge comprises a main body of a container
constituting the ink-storing part, an ink-absorbent
held in the main body of the container for storing the

- ink; an ink-supplying part for supplying the ink to the
recording head; and an air communication part to
communicate the'interior of the main body of the
container with the air the air communication part

_ having a large-diameter opening capable of opening the
interior of the main body of the container to the

: outSide and being nrovided with a plug member having a
fine opening attachably to and detachably from the

" large~-diameter opening.

Figure 2
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