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5 The present |nvent|on relates to an ink tank
whi ch stores ink to be supplied t recordi ng head and 1s nountab
to and denountable from a reGomdLng appar at us, andrbcxambwnﬁsfllllng

device for filling an ink to the tank. Mre particqiklvh
present invention relates to an ink tank cartridge %%¢%¥A’@F Iug

menber having a fine opening and bei ng det achabl e fronthE¥9 gg%aﬂ
of the ink tank cartr o facilitate the ink fl||ln8 perationt
and al so é‘i“@ggt%RéWIlW AND (TN -FELENGWREVRCEaSHEREFPRt i ng 15
menber to fit the air hole of the ink tank cartridge. _ In the
field of application of ink-jet recording, the ink cartridges are

I ncreasingly HﬁéﬁEROUND 0ﬂ%¥é§1fﬁv§§f%cﬁgcordlng head and an ink tank

Field of the Invention

REP[.ACEMENT SHEET | NK TANK CARTRI DGE AND m}ﬁﬂ
d

5 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 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 Wwhich 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 have 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



exchangeabl e separately or integrally in view of nore 20 reliable ink

f.eedi ng, easier handling of the recording head and the ink tank, and
hi gher maintainability thereof. The ink .cartridge is generally
constituted to be nountable to and denpuntable to a carriage

scanni ng a recording area. 252 - The exchangeabl e i nk tank

cartridge or the

recordi ng head and an ink tank is exchanged with a new

cartridge which is constructed integrally with a

- 2- one when the ink therein has been exhausted The ol d
cartridge is usual thrown a as waste, Wth t i ncreased
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the empty cartridge by refilling of ink thereto is
attracting attention.

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

prescribed position, and refills ink through the

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 intoc the
ink-absorbing material in the ink tank to avoid
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.

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 from a biodégradable plastics which is
decomposable in the natural environment with lapse of
time. Biodegradable plastic materials, however, are
generally not completely resistant to ink. The

biodegradable material which is suitable as a

oRrgﬁgsSQObal ean%%ﬁﬁbﬁ¥"reu§gfg>e on the



preécribed 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 i.-nto a hole shoul d be carefully conducted so as to
inject the ink at a rate lower than the ink penetration rate into

t he i nk-absorbing material i the ink tank to avoid 15 overf| ow
of the ink fromthe hole. Wen a hole is drilled, formed shavings
may enter the interior of the i nk tank, which may adversely affect
the feed of the refilled ink. The drilled hole has to be seal ed

after o prevent |eakage of the ink. 20
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time. Biodegradable plastic nate owever, are general |y not

conpl etely resistant s igdeseth® invent1dotee’ Bdahl faBB! gEkaL which is

suitable as a
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



-3- constructing material of the ink refill kit, if it

coul d be selected, would be extrenely expensive to rai se the cost of
the refill kit. The present invention has been made after

5 conprehensi ve studies to solve the above probl ens. SUMVARY OF
THE | NVENTI ON The presdnt- invention intends to provide an

I nk tank cartridge which can sinply be refilled with ink 10

wi thout drilling and wi thout occuring shavings a refilling hole on
the cartridge wall, which can be achievgd by conﬁt[uctlng the air
hol e of the i e from _Iar%e- I anmeter hole an

det achabl e &é(mouer%%%% S 76 % o RRRAT 8&LSon the d7pr g?ﬁhed 15
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| ar ge- di anet efedwirgy Paxt) Ad1K fcidlind! ¥PS dnk to the recording head,
5 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
10 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
15 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.

20

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 according to the present invention.

25 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.



hol1ow tube for injecting ink into an ink tank, enabling filling of

Lnk with the hole closed wthout | eakage of the ink fromthe hole.
The present invention further intends to 25 . provide an ink tank
cartr.idge having an ink-storing part for storing ink to be fed to a
recordi ng head whi ch ejects inkSas droplets and is nountable to and
-4- denountabl e fromthe recordi ng apparatus; the ink tank
cartridge conprising a container for the ink storing parts, an

I nk-absorbent for storing the ink, an ink- feeding part for feeding

the ink to th | d, 5 d Lr- i cati t which
as & large o Gireron et SPEPEbNEPRGSPRECTRECFTSY Of The cont ai ner
to th teri |_ug havi fi det achabl e f th

o the ex erlé&?ﬁﬁ%éE%é)éﬁglﬁﬂgf¥g1§n$hggggg etachable fromthe

e
| ar ge- di anet ef éént invention still further
intends to 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 device 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 land-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
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i nk-storing part for storing ink for refilling,
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an air hole conmunicating the interior of the ink tank

ior in afitted state to the i nk tank.
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acetyl group); higher fatty acid-esterified wood; wheat
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.,
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-
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,
Tokyo Institute of Chemical Technblogy):
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
(derived by microorganism, Ajinomoto Co., Ltd.).

The chemical synthetic polymers include Placcel

and Tone (trade names, composed of polycaprolactone,

BRI EF



Fig. 3 is a schematic perspective view of an exanpl e of an

Lnk-filling device. Fig. 4 is a schematic perspective view of
anot her exanple of an ink-filling device. 5 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS The ink-filling device of the present
I nvention is preferably constridcted from a bi odegradabl e

material, and the ink-contacting face of the device is 10 preferably

wor ked for ink-resistance. This working for t he ink-resistance

br oadens t he scope of selection of t he applicable bi odegr adabl e
materi al and eqslef sel ecti.o th d ar bl e.materi al
for the H2€ ce. eﬁ%?ae]bfndé’\?gtﬁlg s 8&89§§§a8reﬁ E 8%@ ??\d 15

| ess Tnk-T esi gf 006 £a0 prlg,guag,{zra#%elggflg;cotﬂ%ed%\e&gaet @ﬁme per the

material cost a bloaegradable

mterials arewfesifikyowa Halles Kddiefl el owealhe BaBUGO(20alkenams) NS

herei n nean He resins whi ¢h has Sim | ar properties as conventi onal
20 synt hetd:@mﬁ’éé’éd 65 piIdAadiS R lacaip! Is@ﬁtnla@&uceaépbtaﬂson) ; and -

cones to be degraded in the presence of soil
5 polyglutamic acid (composed of poly-y-methylglutamate,
Ajinomoto Co., Ltd.); Bionole {(trade name, composed of
an aliphatic 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 polyesters; 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, fhe 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



m cr oor gani sm under waste di sposal environment al conditions, for

hnstance | and-filling. The bi odegradabl e resins are
classified intog 25 three types: (1) natural polyners, (2) fernentation-
produced polymers, and (3) chemi cal synthetic polyners. The
natural polymers include benzyl ated” wbod

- 6- (produced fromcellulose or lignin by treatnent with

al kali Iike sodi um hydroxi de and subsequent reaction with a chem cal
substance havi ng a benzyl group and an acetyl group) hi gher fatty
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chitosan (CGoygrarenly k@@&éérhéﬁeF*ﬁﬁ%ﬁﬁ$héféﬁ'}*“éhd chem1ca§h OkU)
Mater-Bi (trade nanme, conposed of starch and fied

Novanont / Ni pponthestBesi 61 CpratLal B estdis sudd Go :Bi'&h‘dl'é ((ttfr%@% nane,
starch added an additive, rner Lanbert Co.); pullulan, alginic
acid, chitinpname, Showa Highpolymer Co., Ltd.).
5 The plastic may be a biologically disintegrable
resin composed of a synthetic plastics and a
biodegradable 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 material 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,



chi tosan, carrageenan, and starch. The fernentation-produced

pol yners i ncl ude | i near pol yesters of 3-hydroxybutyric acid (HB)
with 3- 15 hydr oxyval eric acid (HV) ('Biopol, trade nane, produced

by fernmentation of sugar by hydrogen bacteria, the nol ecul e itself
bei ng bi odegradabl e, Zeneca K. K.); ~ 9 - linear pol yesters of

3- hydroxybutyric acid (HB) with 4- hydr oxybutyric acid (HB)
(Institute for Resources, 20 Tokyo Institute of Chem cal Technol ogy);
pol yhydr oxyal kanoat e (PHA, generic name of polyesters produced by
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The cheni cal I"c pol'yners inclu and Tone (trade

na?es, conposgth O e RANCARY 33298 properties. Halogen-

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
material, 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 Si0, or SiN, is formed
preferably in a thickness of from 4 to 7 pm, and the

layer of alumina, from 60 to 150 nm because of



Dai cel Chemical Industries, and UCC.); Resomer conposed of

pol yl actic aci d/ pol yglycolide (trade name, DuPont M t sui / Kyowa
Hakko Kogyo Co., Ltd.); Lacty (trade nane, conposed of polylactic
aci d, Shimadzu Corporation); 5 pol ygl utam c acid (conposed of

pol y-y- net hyl gl ut anat e, Aj imddbto Co., Ltd.): Bionole (trade nane,
conposed of an aliphatic polyester, Showa Hi ghpolyner Co., Ltd.);
pol yest er pol yet hers; ethyl ene-vinyl al cohol copol yners; pol yesters;
pol yet hers; copol yners of pol yuret hanes and 10 al i phati c pol yam des;

copol yners O&e&%&’r@ééf gg}g&jﬁgrcgfbothe fomaéradl%ge%hatic pol yesters; and

pol yam des. Ve resins ar éconposed entirely
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i nk-resi stant layer 20 is provided on an ink-contacting face. The

preferrgd materi®l ASddss BdEringdSinrthe pdmiriysbiogdepeadabl e

pl astics, in view of deconposability in environnment,

non- el ect r ochhagehbd crnesd , causk g dsi thelre esrvipraypenttiads poliution 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,

10 aqueous 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.

15 Fig. 1 is a rough perspective view of an
example of an ink-jet cartridge constituted integrally
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

20 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

25 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 preferred plastic materials include fernentation-

cel l ul ose; natural polyners such as a mxture of chitosan and

cellulose; mxtures of a 1
natural polynmer and nodified polyviﬁy} al cohol such as

25 pr oduced
pol ynmers such as Biopol (trade name, 1C, Ltd.) and bacteria

- 8-
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(trade nanme, Novanont Co.); and chem cally synt hesi zed al i phatic
pol yesters such as Bionole (trade nane, Showa Hi ghpol yner Co.,

5 The plastic may be a biologically disintegrable
conposed of @z%ﬂtet&%\t by Qlt?&i%_kﬁggaﬂﬂe@mal enerdy 0462
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(trade nane, Centlaurence Starc

by wei ght. The synthetic plastics for the base materi al
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

excessive 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

bi odegradabl e material is
I ncor por at ed yspt a7Be29 and ggnt hespgopl astics at a content of 10% or

nor e



is preferably linear |ow density polyethyl ene, and high 15 density

pol yet hyl ene, which are deconposed at a high rate.

The working for ink resistance is expl ai ned bel ow. The ink tank
constructed fromthe bi odegradabl e material is not always
satisfactory in resistance to 20 ~ %%k as described above. ~To inprove
the reliability of the ink tank, an ink-resistant |ayer nmade of an
I nk- resistant material may be provided on a necessary

portion of the ink tank. The material for the ink-resistant
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The organic ma plrast1cs "suc
p°|yethy|eneféﬁréf%ﬁﬁﬁiﬁﬁf%nd.detaching H%”an operator. The

pol ypropyl ene, polyacrylonitrile, MXD6- on, "and poP&gghQ?éne
whi ch have hqhghbéRked eshsi@Ces 3lle of an elastic material, is
tightly fitted to the opening 4b in an attached state,
5 g0 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 construction 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 used up. Therefore, drilling 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 device 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 supply 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 air



satisfactory gas barrier properties. Hal ogen- cont ai ni ng synthetic

pl astics are not suitable for the 5 present invention in view of

envi ronnment al pol | ution. . The tnk-resistant layer is provided to
protect the bi odegr adabl e pl as gc fromthe ink, and is forned in a
practicably small est thickness for The efpl oyed material, preferably
not nore than 100 [err]m 10 As the inorganic material for the
i nk-resi stant | ayer, SiJerr] is the nost suitable in view of ink
resi stance, gas barrier properties and i nfluence on t he

envi r onnent %ﬁég I o [ gderefor. The
coati ng tht1é§ err %%Qe Bﬁn %ﬁ ti% &fﬁ%ﬁﬁ] téa by PVD such as

sputtering, W&f&e‘ﬁa&@ cover th@eeeﬁ!n{xh%até&q b&Eh pﬁ@tﬁ rdiintd he nost
sui tabl e coating nethod is |ow tenperature plasna Din view of

the adhesi vengsisi 16ing b haweinkofbbf €BEI Bomhiinication RSHHH CAd amenSi ( err]
filmcan be formed by CVD by supplying 20 gaseous nonosilane (SiHerr])

onto the surféee iafk tike ingsioduced at at ratéehpghiad utlearoftitrdtieggldd t han
100[err]C with high transparency, high hardness, and sufficient
density.5 the Tnk rebecicpdionedpepatbeeink absotbedter t han 100C i s
highly favorable for working of the biodegradable 25 pl astics. The
| ayer. of SiJerr] or TheNcompunisatipnegath 7a is not indispensable.

In the case 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
¢an be utilized for 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

20 (trade name, Showa Highpolymer Co, Ltd.) which is
relatively ink-resistant and is transparent to enable
visual observation of the stored ink; 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



preferably in a thickness of from4 to 7 pm and the | ayer of
alumna, from®60 to 150 nm because of -

10 - mechani cal strength of the formed | ayer. : The
above-descri bed ink-resistant |ayer, i ch is formed in a very snal
wei ght or volune in conpari son t'h the bi odegradabl e plastics of the
main 5 material, does not inpair the properties of the pl asti cs,
and causes little environnental pollution in i nci neration and

| and-filling. When the ink-resistant | ayer is organic, the material

shoul d be seLggtgdabOobfly be usiH LARlGf A & dd 10 ke bikhtaqueous

dye inks, 10 aqueous pigment 1nkKs, non-aqueous dye inks, and non-
aqueous pi gMeAtol Bbntact with the inSESONHIY W iPRref tgx@npl es of the

pr esent invention is described in detail by reference to the
draw ngs. Fig. 4 shows another example of construction of
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 £ill 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.



15~ Fig. 1 is a rough perspective view of an exanpl e of an

I nk-jet cartridge constituted integrally froman ink tank cartridge
(hereinafter sinply referred to as an "ink tank") and a recording
head to which ink is supplied. 2 is a partial enlarged sectional
20 view of a construction of an air ﬁole portion of the I nk-j et
cartridge. The ink-jet cartridge 1 shown in Fig. 1
conprising a recording head 2 and an ink tank 3 is constructed to be

nmount abl e to and denobuntable froma 25 carriage (not shown in the

drawi ng) of apfeGRL i1 of t@&%‘i{%‘é& fs-'EQ?rtr %9&?' nd Q@@cheas

constituted to e| ect k supplied fromthe i nk tank In a form of
- 11 - £rom dﬁr@@'&éﬁax%ltg Idﬂi@hnafeh%ragﬁblgnerfgympirbela@;ptﬁél

construction and the principle thereof are closed in USP 4723129
and USP 47407P8k-resistance withdutFiighpadrihe thekpkapkriibgusestha i nk
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 liable 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 pm, 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 fank 3 by the procedures

below. Firstly, the plug member 4a is detached



5 absorbent 3a in the entire of the ink storing space, and causes a
prescribed negative pressure to the recordi ng head 2 to keep a nornal
i nk ej ection state. The ink tank may be in a different construction,
provi ded that the negative pressure c % be generated to 10 t he recording
head 2. . For exanple, the ink tank na - have a construction in which

the ink occupies the entire of the ink storing space, or a
construction in whi ch the i nk absorbent material and the ink itself
are held in a well -bal anced state. 15 The ink tank 3 is

construct ed SHghudliey Sidn ithe atr cofhiQUaWn! BRLEI B Wel Rngoggymption of

the ink by the recordi ng he n alr communi cation part 4 is
provided for ¢detiidgeoduaidihPithdl HrkO ARV eNtodBe £illedE¥ERESI VE

negative pressure and to facilitate the ink 20 supply. Fig. 2is a
sectional vieinlof tThee atap 8 (18) GMshiovald Fropathed tapdothenyi cinity
t her eof . In Fig. 2, an air communi cation part 4 has an
openi ng 4b, ah@llew Mediseré Ad havfhghe finke fidldngcdevice 11The1gpeni ng 4b
is provided on a case |la constituting 25 the ink-jet cartridge 1. The
insi de o theThaktimmE Fhe hollogorimbei Gat(d$ wiishinkertatisideoathet hr ough
the fine hole 4c. The pluglnenber 4a conprises a portion to be
ink tank 3 through the opening 4b exposed 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 remowved, 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.



- 12 - fitted to the opening 4b, and a portion to be handl ed

for attaching and detaching by an operator. The plug menber 4a, which
is made of an elastic nmaterial, i3 tightly fitted to the opening 4b
in an attached state, 5 so that the ink stored in the ink tank 3 is
prevent ed from| eakage of thé tAk"to outsi de 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 nenber 4a and filling the

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

e I has beon uSedndPsnkieidhang, adoLbh! Bnohe! Pirea curdfl £RILT1 d0E
case is not necessary, and adversSe~effecC 0 e shavifigs on the ink

supply is eliyfdatsde-aiamet nifk90£3tAR0YEK 2P SX P! EsLfgL£ONSt ruct i on
of an 15 ink-filling 33% gg gﬁ??éb eofor ?ntrodu%ingg?he iﬁi

through the aiHe GARTBiMLC RlemderPpirbvddeli hinengbene hodkiow tube f& cartridge
1. The ink-filling device 11 has a
ink injection to 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.



bel | ow shaped i nk-hol ding part 5, a hollow tube 6, and a fitting
nenber 7. The ink-holding part 5 holds the 20 ink 9 to be supplied to
the ink tank 3. The holl ow tube 6 extends fromthe supply opening
of the ink- hol ding part 5. The fitting nenber 7 is provided al ong
the hollow tube 6, and fits to the opening 4b of the air

comuni cation part of the ink tank 3- I8e-fitting 25 nmenber 7 has a
comuni cation path 7a for comrunicating the inside of the ink tank 3
with the outside to allow expelled 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

conmruni cation path 7a when the ink is introduced at a rate higher
than the rate of 5 the ink absorption into the ink absorbent.

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

t he connunica%iaqngath i s not

1. 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
ink filiing device comprising an ink-holding part for
holding ink to be refilled, pressing‘mechanigm 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 tbé the
injection opening, the fitting member having an air
hole to communicate the interior of the ink tank with

the outside in a fitted state.

2. The ink-filling device according to claim
1, wherein the ink-filling device is constructed from a
biocdegradable material and an ink-contacting face is

worked for ink resistance.

L 'y

R g



provided, air in the ink tank 3 to be displaced by the filled ink
can only be discharged fromthe discharge 10 openi ng of the recording
head 2. This air discharge . can be utilized for recovery of the
recordi ng 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 19 - construction as above is
preferably made of a bi odegradabl e material which is deconposable in
t he environmgnt where it is thrown away. For instance, the

bel | ow shaped i nk- hdFdi n§hgainks£idlimdedeyies oreterdag to (@kaide nane,
Showa Hi ghpol ynmer Co, Ltd.) which is relatively ink-resistant and is
transparent 2v0 %eEBILE workingy £9ualnkhEesiaEaRee of s t peNdeered Wi t he

hol | ow t ube 6 and_the cap 8 are nmade of Biopol (trade nane, Zeneca
K. K.) whlchq‘?a§ﬁﬁéﬁﬂoﬁeﬂﬁcﬁ8ﬁd§EP¥l$&°maﬁ83%heaﬂﬁtﬁiﬁﬁln§5 member 7 is
made of a nodified pol ycaprol act one whi ch is elastic and fl exible.
The nodified pol ycaprol actone, which is | ess water-resistant, can

5 4. The ink-filling device according to claim
3, wherein a layer of the Si0, or the SiN, is formed in

a thickness ranging from 4 to 7 pm.

5. The ink-filling device'according to claim
10 3, wherein a layer of alumina is formed in a thickness

ranging from 60 to 150 nm.

6. The ink-filling device according to claim
1, wherein a gas permeation membrane is provided at the

15 air hole.

AR g



- 14 - satisfactorily be used practically since it is bro ]

l.nto contact with the ink for only a short tine. This Sheet & laced
shows anot her exanpl e of construction of the ink-fill ﬁ“ ‘““
Thi s device has a syringe 5 type of ink-holding part 15

different fromthe construction of the ink-filling device 11 in Flg
3. The ink-filling device 21,. sigridarly as the one of Fig. 3,
has a hol |l ow tube 16 extending fromthe supply openi ng of the

i nk-holding part 15 a fitting menber 17 10 which is provided along the
hol | ow t ube RBSERACT OF THE D SCLOSPREt ed to the opening 4b of the air
conmuni cati on part 4 of the ink _tank 3; and a cap 18 for grotecting

t he tip of thé“h&PFoﬁ@Pﬁb@afﬁrl¢ﬁ§ 8oV iRgel Ry pRtOF ing Rar

hol di t Rk t h the 15 | | tube 16
romfofal i e et el
nol dabi | i L

filling ofyi é$1 ts g éﬁ FrﬁP%EEErgndthﬁéngﬁ%?? %%%b the % l'ing
operathy demoJﬂﬂQ%le 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 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.



20 The ink-filling device is not limited to those of the

type descri bed above, and nay be ones utili zing gravitational down
flow of the ink to fill the ink i'nto the ink tank.,3.

The ink-filling devices 11, 21 constructed from 25  sUCHeokciuasgeeaRe
materi al has preferably an ink- resi stant |ayer for m e
I nk-contacting area in order to inprove the ink resi it 10

devi ce. - - 15 - The material s
of the ink-resistant |ayer is selected fromthe materials which are
capabl e of inproving the I nk-resi stance without inpairing the
properties of the bi odegradabl e materi al and has high noldability.
5 The material for the-ink-resistant |layer is required to
have sufficient igf:lésist ce and . sufficient gas barrier
properties, and n caude envi ronnment al pol ution. The

I nk-resistant | ayer is pr ef er abl ormed by D such as sputtering,

FIG. 2 iy
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10 deposition, and ion plating. Mre preferably the ink-

resistant layer is fornmed by | ow tenperature plasma CVD Thissheetwg'ch IS

|l ess liable to give adverse effect to the bi odegra ' i Beplackdn
the filmformtion. The sui table material includesf :-!i’ lﬁj
to 1.8), SiNerr], 15 and alumna. |In view of the necha ; t
t he Sierr] layer or the SiNerr] layer is forned in a thickneSs of
preferably from4 to 7 pm and the alumipa in a t hi ckness of
preferably from60 to 150 nm This F!G‘ V\ohixi ng for ink-resistance

br oadens the scope of 20 selectfo Pt appl i cabl e bi odegradabl e
material, and makes easiefq the selection of the material for the
devi ce. Thereby, even a bi odegradabl e naterial having - less

i nk-resi stance can be enpl oyed f he devi AaAL

cost and the product prices 25

ink-filling device, ink is fi'lled

pr ocedur es bel ow. Firptl e

- 16 -




manual ly fromthe air conmunication part 4 of the ink e

havi ng t'he ihk tank 3 to be filled with I nk. The caf %ﬁf ,Nﬁg?fﬁﬁET
réenoved fromthe tip of the hol | ow tube 6 (16) of tHejink-filling
device 11 (21). 5 The tip of the hojlow tube 6 (16) is }i fse2 TS¥AR B
t he i nk tank 3 through the opening 4b exposed by detjaghi ng

the plug nmenber 4a. Further the fitting nmenber 7 (17) of the Tnk
filling device 11 (21) is fitted to the opening 4b. i n this.state

the ink-holding part 5 (15) 10 is pressed to fill the ink fromthe ink
filling device INK TANK(QARTRIDGE tAND | TIRK+BIIKLING ABVEICE: MHBREFOM of i nk
filling, the ink filling device 11 (21) is renoved, and the plug
menber 4a is fitted again to the opening 4b. Thereby the ink filling
"operation is congleted. The 15 ink cartridge refilled with the ink is

nount ed ont o t BACKGROUND us to continue recording.

The amount of the_ink to be_held in the ink- hol ding part 5 (15) of

the ink filling=8&d e ention gy be equal to the ink storing

capacity gf the ink 2 w se i he anmpunt ng?be gqual to
o)

tank 3., O her
i nt eger nunmber tpCPﬁegr?ﬁ%ngtb?Yﬂﬁt%‘é’baE? e3P it e-
filling VO'unecg§¥rgﬁg§h3ﬂ@cﬂi§H§£A¥ PRt ﬁ&ké&BBfHéHJto 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

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 have a recording head and an ink tank
exchangeable separately or integrally in Qiew 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 recdrding.aréa.

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

recording'head and an ink tank is exchanged with a new



< REPLACEMENY SHEET |
part 5 (15). Wth the construction of the ink téﬁk”ﬁﬁéw%ﬁe§@%?
25 ink-fiTling device, the ink filling_can be conducted %%ﬁgéy
with high reliability without hole drilling;§ inK tjan® 1998

HEE
formati on of shavings. REPLigég BEEN [ 17 |

The ink-filling device can be fitted sur ljar ge- di anet er
openi ng of the ink tank by use of Qrﬂaflttlng menber pﬁ '

the hol |l ow tube fg RS \ the ink
can be 5 hBShERE R 3 ; . fitted
to the ink-filling eakage of ink from the openi ng.

- 18 - 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

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 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.

Figure 2




CLAI MB 1. An ink-filling device for filling ink §oRERIACEMRNT SHEET
t hrough an inhjection opening of an ink tank for storing ink BESUppI 1 ed:
to a recording head, the ink filling device conprising an iink
for holding ink to be refilled, pressing nmechanismfor preéss
I nk- hol ding part, a hollow tube extending- fromthe ink-hol din
fitting nmenber provided along the hol | W tube for fitting tio the

i njection opening, the fitting nenber having an air hol e to~comunicate
the interior of the ink tank with the outside in a fitted state.

2. The ink-filling device according to claim 1, wherein the ink-filling
device is constructed froma biodegradable material and an ink-contacting
face is worked for ink resistance.

FIG. 1 1

£~
o

w

SN NN NN
P
. !
oL

( 33

)

aote ty
e e e A A NN NS S S SSSSSSESSSNS
=
w




&

- 19 - 3. The ink-filling device accordi n%;_.w_el-ai—mww?*
2, wherein working for ink resistance is conducted wth REPLADBMENT HHEET
sélected fromSiderr], SiNerr] and al unina. 5 4 e
ink-filling device according to claim 3, wherein a | gyer %!\%&'@
Sigerr] or the SiNJerr] is formed in -2- a thickness rargingfr 4@?80

7 [err]m 5. The ink-fTTTing devi ce accor dijng_t.0-cl-ai-m—t6"
3. wherein a layer of alumna is forned in a thickness rangi ng from
60 to 150 nm 6. The ink-filling device acee+d+ng-to

claim 1, wherein a gas perneation nbrane is provided at the 15

air hole. F GHE 3




